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Preface

In October 2004, I started to build up the newly founded Chair of Sys-
tems Design at ETH Ziirich — at that time relying on only one former
collaborator. Now, after ten years of efforts, our group consists of more
than 15 collaborators with a broad range of research topics and exter-
nally funded projects.

This is a good reason to look back and to draw some conclusions:
what happened to the ambitious goals of that time? In what direction
did our research develop? How did we form scientific connections —
within ETH, the Swiss research community, across Europe? But it is
also a good reason to look ahead: where do we want to be in the next
ten years? What is our research agenda in the long run?

In order to prepare for such a discussion, it is certainly helpful to
realise in detail where exactly we spent our time and effort and what
we achieved during the last ten years. This report was jointly prepared
for this purpose. It reflects the research profile we had to develop from
scratch when starting in the newly founded Department of Manage-
ment, Technology, and Economics (D-MTEC) of ETH Ziirich. It also
gives information about our teaching, in particular about the courses
we developed for our Master program. Much effort during these ten
years was also spent on events, in order to reach some visibility. These
include talks presented at conferences, workshops organised by us, col-
loquium talks of invited guests, etc. These activities are complemented
by a broad range of services we provide to the scientific community,
from running scientific journals, reviewing papers for conferences, to the
development of free software to enhance our everyday tasks.

I very much hope that this overview of our activities may stimulate
new ones — possibly involving a collaboration with you. Thus, we are
looking forward to the next ten years of productive relationships.

10 November 2014 Frank Schweitzer
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1 Our Team

1.1 People

This report should start by acknowledging our
most valuable resource: the collaborators who
have worked, or are still working, in our team
over the last ten years.

Building up a team rests on various
premises which cannot be taken for granted.
First of all, it needs a considerable budget to
hire personal — and in this respect success-
ful grant applications add to the basic funding
from ETH, which is indispensable and greatly
appreciated. But finding the right people is still
another challenge. In October 2005 we started
with only one team member (in addition to the
professor), today we count between 15 to 20
people in our team (depending on the counting
method). Our current team is a really interdis-
ciplinary one: we have group members with a
background in computer science, mathematics,
physics, economics, engineering, social science.
But it is also an international team with peo-
ple from Switzerland, Germany, France, Italy,
Spain, Kazakhstan, Turkey, Argentina, Bul-
garia, Armenia, Greece, the Netherlands, Aus-
tria, China and Canada. A list of those who
worked with us during the past ten years can
be found below:

Professor

Schweitzer, Frank, Prof. 2004/10 — present

Senior Assistant

Battiston, Stefano, Dr. 2009/08 — 2013/09

Office Administration

Dulik, Rahel
Weis, Bettina
Siegfried, Carole

2007/08 — present
2007/01 - 2007/07
2004/11 — 2007/02

PostDocs

Tessone, Claudio J., Dr.
Garas, Antonios, Dr.
Scholtes, Ingo, Dr.
Garcia, David, Dr.
Perony, Nicolas, Dr.
Mavrodiev, Pavlin, Dr.
Leduc, Matt, Dr.
Tasca, Paolo, Dr.

Puliga, Michelangelo, Dr.

Lorenz, Jan, Dr.

Usseglio, Alessandro, Dr.
Richardson, Thomas, Dr.

Miiller, Moritz, Dr.
Wanfeng, Yan, Dr.
Martignoni, Dirk, Dr.
Konig, Michael, Dr.
Pich, Christian, Dr.
Walter, Frank E., Dr.
Geipel, Markus M., Dr.
Hogan, Patrick, Dr.
Battiston, Stefano, Dr.
Press, Kerstin, Dr.
Napoletano, Mauro, Dr.
Feiler, Matthias, Dr.
Fent, Thomas, Dr.
Sousa, Adriano, Dr.

PhD. Students

Burkholz, Rebekka

2007/03 — present

2010/08 — present

2011/09 — present

2012/11 — present

2012/04 — present

2014/11 — present

2014/10 — present

2012/04 - 2013/09
2010/11 - 2013/05
2007/04 — 2013 /04
2012/02 — 2012/12
2011/11 — 2012/10
2010/04 — 2012/04
2011/11 — 2012/01
2011,/03 — 2011,/09
2008/04 - 2010/09
2009/08 — 2010/09
2009/10 - 2010/09
2009/10 - 2010/06
2008/10 — 2009/09
2005/07 — 2009/07
2006,/04 — 2008/01
2006,/04 — 2007 /12
2006/08 — 2007/08
2005/02 — 2006/01
2005/06 — 2005,/12

2013/02 — present

Wider, Nicolas
Abisheva, Adiya
Schweighofer, Simon
Nanumyan, Vahan
Zhang, Yan
Mavrodiev, Pavlin

2013/03 — present
2013/07 — present
2014/01 — present
2014/09 — present
2014/09 — present
2010/12 — 2014/10
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Tomasello, Mario
Pfitzner, René
Zanetti, Marcelo S.
Liechti, Jonas
Tanase, Dorian
Guerra, Beniamino
Garcia, David
Chandra, Joydeep
Perony, Nicolas
Tasca, Paolo
Birbaumer, Mirko
Glattfelder, James
Vitali, Stefania
Walter, Frank E.
Geipel, Markus M.
Groeber, Patrick
Knellwolf, Simon
Stark, Hans-Ulrich
Gerber, Daniel
Konig, Michael
Rodrigues, Joao
Mach, Robert

Baumann, Christiane

2011/03 — 2014/09
2011/05 — 2014/08
2008/07 — 2013/12
2012/07 — 2013/09
2008,/05 — 2012/09
2010/10 — 2012/09
2008/11 — 2012/08
2011/10 — 2012/05
2008/08 — 2012/03
2010/10 — 2012/03
2008/08 — 2011/02
2006/11 — 2010/09
2006/12 — 2010/03
2005,/11 — 2009/09
2006,/06 — 2009/09
2006,/04 — 2009/08
2009/01 — 2009/05
2005,/06 — 2008/08
2007/12 — 2008,/06
2005,/09 — 2008/03
2005,/07 — 2006,/12
2004,/10 — 2006/05
2005/05 — 2004/12

Scientific Assistants
Sarigol, Emre

Kaushik, Rahul
Student Assistants

Casiraghi, Giona

van der Pol, Corneel Willem

Javet, Noé
Hahn, Florian
Klijnsma, Thomas

Trainees

Vedova, Nina

Brack, Romy

Mautone, Ivana

Felder, Nora

Graf, Nadine

Bachelor, Alexander-James
Zaugg, Tamara

Graf, Nadine

2012/03 — present
2010/10 — 2013/04

2013/11 — present
2014/01 — present
2014/03 — present
2014/10 — present
2014/10 — present

2014/08 — present
2014/02 - 2014/08
2013/02 - 2014/02
2012/08 — 2013/02
2012/02 - 2012/08
2011/02 — 2012/02
2010,/08 — 2011/02
2009/08 — 2010/08

Figure 1.1: The team of the Chair of Systems Design in October 2014. The picture was taken by Ingo
Scholtes on top of the WEV-building.
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1.2 Theses

Habilitation

1. Claudio J. Tessone: Agent-based modelling of socio-economic systems: Social influence
and network interaction

e Habilitation. Defence 11/2014

e Reviewers: Prof. F. von Wangenheim, Prof. G. Fagiolo, Prof. S. Fortunato, Prof.
M. Milakovic

Dissertations
1. Pavlin Mavrodiev: Decisions and Their Unintended Consequences

e Dissertation ETH N 22026, Defence: 06/2014

e Supervisor/Examiner: Prof. Frank Schweitzer, Co-Examiner: Prof. Ryan Murphy
2. Marcelo Serrano Zanetti: A Complex Systems Approach to Software Engineering

e Dissertation ETH N2 21653, Defence: 12/2013

e Supervisor/Examiner: Prof. Frank Schweitzer, Co-Examiner: Prof. Giuseppe Valetto

3. Dorian Tanase: Social dynamics in Online product review communities

e Dissertation ETH N2 20755, Defence: 10/2012

e Supervisor/Examiner: Prof. Frank Schweitzer, Co-Examiner: Prof. Mike Thelwall
4. David Garcia: Modeling collective emotions in online communities

e Dissertation ETH N2 20699, Defence: 09/2012

e Supervisor/Examiner: Prof. Frank Schweitzer, Co-Examiner: Prof. Johan Bollen
5. Paolo Tasca: Diversification, Leverage and Systemic Risk

e Dissertation Advanced School of Economics, Ca’Foscari University of Venice (DEA
XXIII Ciclo), Defence: 03/2012

e Supervisor/Examiner: Prof. Paolo Pellizzari, Examiners: Prof. Michael Haliassos,
Prof. Antonio Guarino, Prof. Fabrizio Lillo

6. Nicolas Perony: Comparative Analysis of Social Interactions in Animal Groups

e Dissertation ETH N2 20255, Defence: 02/2012
e Supervisor/Examiner: Prof. Frank Schweitzer, Co-Examiner: Prof. Barbara Konig
e The Thesis was awarded the ETH Medaille.

7. Hans-Ulrich Stark: Social Influence and Strategical Decision Making in Models of Social
Interaction

e Dissertation ETH N2 19639, Defence: 05/2011

e Supervisor/Examiner: Prof. Frank Schweitzer, Co-Examiner: Prof. Dirk Helbing
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10.

11.

12.

13.

14.

1. Our Team

James B. Glattfelder: Ouwnership Networks and Corporate Control: Mapping Economic
Power in a Globalized World

e Dissertation ETH N2 19274, Defence: 09/2010

e Supervisor/Examiner: Prof. Frank Schweitzer, Co-Examiner: Prof. Guido Caldarelli
Stefania Vitali: Industrial organization from a geographical and network perspective

e Dissertation ETH N2 18974, Defence: 05/2010
e Supervisor/Examiner: Prof. Frank Schweitzer, Co-Examiner: Prof. Thomas Brenner

e The Thesis was awarded the Ziirich Dissertation Prize.
Markus Michael Geipel: Dynamics of Communities and Code in Open Source Software

e Dissertation ETH N2 18480, Defence: 09/2009

e Supervisor/Examiner: Prof. Frank Schweitzer, Co-Examiner: Prof. Georg von Krogh

Patrick Christian Groeber: An Interdisciplinary Approach to the Emergence and Enforce-
ment of Norms of Coordination and Cooperation

e Dissertation ETH N2 18513, Defence: 09/2009

e Supervisor/Examiner: Prof. Frank Schweitzer, Co-Examiner: Prof. Dirk Helbing
Frank E. Walter: Designing Mechanisms for Trust-based Interaction in Social Networks

e Dissertation ETH N2 18539, Defence: 09/2009

e Supervisor/Examiner: Prof. Frank Schweitzer, Co-Examiner: Prof. Elgar Fleisch

Michael D. Koénig: Dynamic RED Networks. The Efficiency and Evolution of Interfirm
Collaboration Networks

e Dissertation ETH N2 18182, Defence: 01/2009
e Supervisor/Examiner: Prof. Frank Schweitzer, Co-Examiner: Prof. Francis Bloch

e The thesis was awarded the Ziirich Dissertation Prize.
J. Emeterio Navarro Barrientos: Adaptive Investment Strategies for Different Scenarios

e Dissertation Humboldt University Berlin, Defence: 10/2008

e Supervisor/Examiner: Prof. Hans-Dieter Burkhard, Supervisor/Co-Examiner: Prof.
Frank Schweitzer, Co-Examiner: Prof. Kai Nagel
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Diploma Theses
1. Victor Garcia Palencia: Brownian Agents and Bacterial Motility

e Department of Physics, ETH Ziirich
e Supervisor: Prof. Frank Schweitzer, date of completion: 07,/2008

2. Nils Briinggel: Web Crawler for Recommender Systems

e Lucerne University of Applied Sciences and Arts (Advisor: Roland Portman)

e Supervisor: Prof. Frank Schweitzer, date of completion: 07/2008

Master Theses

1. Vahan Nanumyan: Master Equations for Heterogeneous Evolution of Interdependent Net-
works

e Department of Physics, ETH Ziirich
e Supervisor: Prof. Frank Schweitzer, date of completion: 05/2014

2. Linda Lotscher: Analysis of Community Structures in Complex Networks of Knowledge
Transfer

e Department of Mathematics, ETH Ziirich
e Supervisor: Prof. Frank Schweitzer, Dr. Martin Méchler, date of completion: 04/2014

3. Georgi Smilyanov: FElementary model of social interactions in house mice

e Department of Management, Technology and Economics, ETH Ziirich
e Supervisor: Prof. Frank Schweitzer, date of completion: 04/2014

4. Frédéric Balmer: Modeling migrating cancer cells as Brownian agents

e Department of Physics, ETH Ziirich

e Supervisor: Prof. Frank Schweitzer, Prof. Eshel-Ben Jacob (Tel Aviv University),
date of completion: 02/2013

5. Alexander Grimm: Resilience of Collective Dynamics in Fluctuating Network Enuviron-
ments

e Department of Physics, ETH Ziirich
e Supervisor: Prof. Frank Schweitzer, date of completion: 10/2012

6. Daniel Langle: Systemic Risk in Financial Networks

e Department of Management, Technology, and Economics, ETH Ziirich
e Supervisor: Prof. Frank Schweitzer, Prof. Rodney J. Garratt (UCSB), date of com-
pletion: 09/2012

7. Xi Xia: How does Open Source Software Community Grow? An Empirical Study of De-
velopers and Projects on SourceForge.net

e Department of Management, Technology, and Economics, ETH Ziirich

e Supervisor: Prof. Frank Schweitzer, date of completion: 08/2012
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8. Remo Sandro Storni: A simple social vs economical capital trade-off model

e Department of Mathematics, ETH Ziirich
e Supervisor: Prof. Frank Schweitzer, date of completion: 05/2008

9. Stefan Frei: Vulnerability Management

e Department of Management, Technology, and Economics

e Supervisor: Prof. Frank Schweitzer, date of completion: 08/2007

10. Mahir Yildirim: Towards a Unified Framework for Recommender Systems

e Department of Computer Sciences, University of Freiburg, Germany

e Supervisor: Prof. Frank Schweitzer, Frank E. Walter, Dr. Stefano Battiston, date of
completion: 02/2007

Bachelor Theses

1. Florian Kiinzler: Collective emotional memory and positive thinking in written expression

e Department of Mechanical and Process Engineering, ETH Ziirich

e Supervisor: Prof. Frank Schweitzer, date of completion: 05/2014
2. Fabian Marbach: The Emergence of Inequality in an Agent-Based Model

e Department of Mechanical and Process Engineering, ETH Ziirich

e Supervisor: Prof. Frank Schweitzer, Dr. Claudio Juan Tessone, date of completion:
09/2013

3. Philipp Egolf: Wisdom of Crowds for an Unknow Potential

e Department of Mechanical and Process Engineering, ETH Ziirich

e Supervisor: Prof. Frank Schweitzer, Pavlin Mavrodiev date of completion: 07/2013
4. Krishna Murthy: Modeling viral marketing through the voter model and polya process
e Department of Mechanical and Process Engineering, ETH Ziirich
e Supervisor: Prof. Frank Schweitzer, date of completion: 07/2009
Semester Theses
1. Giona Casiraghi: About Coreness, Nestedness and Systemic Risk

e Department of Mechanical and Process Engineering, ETH Ziirich

e Supervisor: Prof. Frank Schweitzer, date of completion: 06/2014
2. Daniele Casati: Analysis of Twitter Dataset

e Department of Mathematics, ETH Ziirich
e Supervisor: Prof. Frank Schweitzer, date of completion: 12/2013

3. Vahan Nanumyan: Correlations in OTC' Derivatives

e Department of Physics, ETH Ziirich
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e Supervisor: Prof. Frank Schweitzer, date of completion: 11/2013
. Kalle Klimkewitz: A Program for Cascading Processes in Multi- Layered Networks

e Department of Mathematics, ETH Ziirich
e Supervisor: Prof. Frank Schweitzer, date of completion: 11/2013

. Sylvain Wenger: Finite Size Effect in a spatial Iterated Prisoners Dilemma: The emergence
of rare attractors

e Department of Mathematics, ETH Ziirich
e Supervisor: Prof. Frank Schweitzer, date of completion: 07/2012

. Adiya Abisheva: Successful and failed online social networks: a quantitative macroscopic
case study

e Department of Computer Science, ETH Ziirich
e Supervisor: Prof. Frank Schweitzer, date of completion: 02/2012

. Christian Burri: Hierarchy characterization in communities of wild house mice

e Department of Physics, ETH Ziirich
e Supervisor: Prof. Frank Schweitzer, Nicolas Perony, date of completion: 01/2011

. Nicolas Biirkler: Dynamics of Companies: The FEvolution of its Research

e Department of Mechanical and Process Engineering, ETH Zirich

e Supervisor: Prof. Frank Schweitzer, date of completion: 07/2005
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2 Research Topics

)

“Systems Design” has various meanings, for
example, in computer science, where it refers
to the architecture of computer systems. En-
gineering sciences also have their own version
of systems design with particular emphasis on
product development. None of these topics is
really at the heart of our research agenda, al-
though we cover some issues related to systems
engineering in our courses.

Being part of the Department of Manage-
ment, Technology, and Economics (D-MTEC)
of ETH Ziirich, the main focus of our research
is on social and economic systems, for exam-
ple, online communities with a large number of
users, networks of firms and banks, or organi-
sations in general. We are interested in a fun-
damental understanding of their structure and
dynamics, to mitigate important societal prob-
lems, such as systemic risk or inefficient (sub-
optimal) solutions resulting from the dilemma
between individual and collective utility max-
imization. Can we ‘design’ the structure and
dynamics of socio-economic systems such that
a desired outcome is obtained, for example, co-
operation is enhanced, or knowledge is shared
in a more efficient way? This implies that we
should know more about the structure and the
dynamics within these systems and about the
way they are built up by their constituents,

grow and adapt to changing outside conditions.

Our methodological approach can be best
described as data-driven modelling. l.e.
use big data to detect statistical regularities in
such systems. We build large-scale agent based
models to simulate the interaction dynamics on
the “micro” level, to obtain the system’s dy-
namics on the “macro” level. We further use
rigorous mathematical models to further un-
derstand such sytems. We have achieved our
goal if the agent-based model, after being cali-
brated against real data, produces a macro dy-
namics that not only resembles, but matches
the observed dynamics at the system’s level.

we

Such a level of understanding, although
hard to achieve, allows us to target the problem
of systems design, as we see it: what mech-
anisms do we have to change on the agent’s
level, to obtain a more desirable outcome on
the system’s level: more reliability, more co-
operation, better dissemination of information,
faster adaptivity of a system to exogeneous and
endogeneous changes.

The broad range of research questions we
address can be loosely grouped into the fol-
lowing areas, each of which is described on a
separate page with links to our relevant publi-
cations.

%

Figure 2.1: An example of our research: using clustering to refactor a Java classes database. In this
manner, classes (circles) are put together in modules (colour) in order to decrease the inter-module links.
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2.1 Fundamental Research

In general, our research is focused on ques-
tions and phenomena arising in different kinds
of socio-economic and socio-technical systems.
A first important task in addressing these ques-
tions is to understand fundamental aspects of
these phenomena, which may or may not be
related to the particular context in which they
occur.

We systematically study this in our line
of fundamental research which rests upon the
methodological framework of complex systems.
This framework has been developed over the
last 40 years in different scientific disciplines,
such as statistical physics, evolutionary biol-
ogy, mathematical sociology, micro-economics,
and computational sciences, before it merged
into a commonly accepted approach to investi-
gate various types of complex systems at large.
In a nutshell, complex systems are comprised of
a large number of strongly interacting subsys-
tems — entities, processes, or so-called ‘agents’.
Their interactions result in the emergence of
systemic features which cannot be easily in-
ferred from the properties of the agents. Thus,
the fundamental challenge of complex systems
theory is to relate the properties of the agents
and their interactions at the ‘micro’ level with
the collective properties of the system as a
whole at the ‘macro’ level.

A useful additional perspective to formalise
these fundamental questions is provided by the
‘complex networks’ approach, where agents are
represented by nodes, and their interactions
are represented by links. Both agents and
links may change over time, often on different

(a]
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time scales. Hence, the dynamics of the sys-
tem can be seen as a coevolution of the agents
and their network. The complex networks ap-
proach allows us to utilise a wealth of methods
which have been developed in different areas
and which enable us to empirically investigate,
for example, biological, social, technical or eco-
nomic networks.

However, it is important to note that the
research questions being addressed should nei-
ther be motivated nor limited by the capa-
bility of one particular methodological frame-
work. This comment is particularly impor-
tant since the development of network-based
methods is still in its infancy. The majority
of available methods is limited to single-layer,
unweighted and time-aggregated networks. We
want to overcome such limitations in order to
study those systems which are of interest to
us. Therefore, in our fundamental line of re-
search we are actively involved in advancing
the field of complex networks, developing novel
methods for weighted, multi-layer, and tempo-
ral networks.

Hence, in our team we not only utilise ex-
isting methods, but also develop novel meth-
ods for the study of complex systems and com-
plex networks. This is a crucial ingredient of
our research approach which is driven by ques-
tions rather than available methods. It allows
us to obtain fundamental insights about the
structure and the dynamics of complex systems
which is utilised subsequently to study specific
socio-economic or socio-technical systems.

(@)
0o 0O
>

1234567 89101112131415161718192021 222324252627 t

Figure 2.2: An example of our fundamental research: 'unfolding’ of a temporal network.



2.1.1 Temporal Networks

The complex networks perspective has become
an important methodological framework for
both the modelling and analysis of complex sys-
tems. However, the vast majority of studies
on complex networked systems is based on a
static network perspective, in which links and
nodes are assumed to exist at any point in
time. At difference to this view, the avail-
ability of high-resolution time-stamped data on
networked systems has recently validated the
intuition that real complex systems are often
highly dynamic, i.e. links are not active con-
tinuously but rather occur in specific temporal
patterns. The fact that we currently lack a

suitable methodological framework which inte-
grates both the temporal and the topological
dimension of complex systems severely limits
of understanding of dynamic complex systems.
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Figure 2.3: A visualisation of the non-trivial ways in
which the ordering of interactions affects the length
of time-respecting paths in a dynamic social net-
work.

Motivated by this limitation, empirical
studies of temporal networks with time-varying
topologies enter the focus of a growing re-
search community. The few existing studies
on temporal networks occurring in social, eco-
nomic and technological systems have gener-
ally highlighted the presence of statistical in-
homogeneities in terms of broad distributions
of the waiting times between consecutive node
or link activities or the duration of individual
contacts. Through our own research, we re-
cently added an important additional perspec-
tive, namely that interactions in many complex
systems occur in specific temporal orders and
that this ordering is essential to understand dy-
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namical processes on temporal networks. For
example in communication processes, in order
for an information to be transferred from node
A via node B to node C, it is crucial that the in-
teraction between A and B happens before the
interaction between B and C.

To study effects that are due to the order
in which interactions occur, in our most recent
research we have investigated models that pre-
serve non-Markovian properties of contact se-
quences, i.e. the fact that in many real-world
systems the next interaction of a node is not
independent of with whom the node has inter-
acted shortly before. We have shown that such
non-Markovian properties give rise to effective
interaction topologies that significantly differ
from what would be expected from a static net-
work representation. We have further demon-
strated that, due to these order correlations,
extrapolating findings from time-aggregated
networks to time-varying networks can lead to
significantly wrong statements about dynami-
cal processes like diffusion or information prop-
agation, as well as about the importance of
individual nodes. To quantify this discrep-
ancy, we developed an information-theoretic
measure which allows to quantify the presence
and strength of “preferred contact sequences”
in longitudinal network data and how this influ-
ences dynamical processes. We further demon-
strated the usability of this novel measure in
a number of real-world data sets from social,
technical and biological contexts.

Most recently, we have developed a power-
ful framework for the modelling and analysis of
temporal networks based on so-called “higher-
order aggregate networks”, which can be seen
as a generalisation of the static abstraction
commonly used in network analysis. This ap-
proach allows to study dynamical processes in
temporal networks using standard techniques
like, e.g., a dynamic analysis in terms of the
eigenvalues of a modified Laplacian matrix,
without losing information on the ordering of
interactions which are hidden in the time di-
mension.

We are proud that our research on tem-
poral networks has recently been featured in
top-tier scientific journals like Physical Re-
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view Letters and Nature Communications. Our
unique approach not only allows us to quantita-
tively study a previously unexplored temporal-
topological dimension of complexity in time-
stamped network data. It also provides a
methodological framework that offers broad
perspectives for the development of new data
mining and visualisation techniques which can
significantly improve our ability to extract
knowledge from dynamic networked systems.

Apart from this fundamental research, we are
also actively involved in the actual (technical)
implementation of our methods in terms of soft-
ware packages. In particular, we intend to
maximise the outreach of our research through
an open source framework for temporal net-
work analysis publicly available at GITHUB ! as
well as through a dedicated third-party funded
project targeting at making our research usable
in industrial applications.
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2.1.2 Multi-layered Networks

Multi-layered networks consist of layers of sev-
eral networks, where nodes appear in at least
one of these layers. The networks are both con-
nected by intra-layer links (links in one layer) as
well as inter-layer links (links between layers).
This can be seen in social networks, where mul-
tiple types of social ties exist at the same time
(private or professional). In real communica-
tion networks, such as a peer-to-peer network,
one can draw a logical network (the connect-
edness of peers with each other) as well as a
physical network (the way peers are connected
through cables, hubs and data centers).

The research on single layer networks is
mostly a simplification of the real-world: a so-
cial network is multi-layered since we have dif-
ferent networks based on the type of relation
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with other individuals. Although different lay-
ers of a network are mostly partly separated,
it is interesting to estimate diffusion and fail-
ures propagation between nodes, based on the
properties of intra-layer and inter-layer links.

Our chair is at the forefront of this re-
search line and also participates in the large-
scale collaboration project MULTIPLEX (see
Section 5.4). We develop formal methods that
capture the non-trivial dependencies of multi-
layered networks. At the same time, we col-
lect data about real-world multi-layer networks
that shall be used to calibrate our models. Our
vision is to generalise this multi-layered view to
include information about the time dimension,
this way utilizing our expertise in temporal net-
works (see Section 2.1.1).
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Figure 2.4: Illustration of two multi-layered networks connected by three different interconnectivity
strategies. The CC strategy connects hub nodes from one network to hub nodes from the other network,
the CP strategy connects hub nodes from one network to peripheral nodes in the other network, while
the PP strategy connects hub nodes from one network to peripheral nodes in the other.
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2.1.3 Analysis of Biological Systems

The complex systems toolbox provides a va-
riety of methods adapted to the description
and quantification of biological systems, at all
scales. Collaborating with biologists from di-
verse fields, we have been working to shed light
on the way these systems are organised, and
their components dynamically interlinked.

This line of research is distinct from our
work on the structure and dynamics of groups
of social animals (Section 2.2.2). Many of
these publications capture multi-agent mod-
els of collective behaviour observed at differ-
ent levels of biological organisation, while some
specifically focus on models of active biological
motion and others on classification of phyloge-
netic and phenotypic variety.

Figure 2.5: Phenotypically accurate clustering of
bacterial strains from the Aletsch glacier.
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2.1.4 Models of Systemic Risk

The term ’systemic risk’ denotes the risk
that a whole system consisting of many inter-
acting agents fails. We see systemic risk as a
macroscopic property that emerges from the
nonlinear interactions of agents. This dif-
fers from a conventional view that focuses on
the probability of single extreme events, e.g. of
earthquakes or big meteors hitting the earth,
that seriously damage the system. It also dif-
fers from a perspective, e.g., used in finance,
where a single agent is big enough to damage
the whole system - which leads to the notion of
systemic tmportance. In addition to all these
ingredients, our systemic perspective empha-
sises the impact of individual failure exerted
on other agents. l.e., the systemic failure can
start with the failure of a few agents which
is amplified both by interaction mechanisms
and by systemic feedback. This can lead to
failure cascades which span a significant part
of the system.

We provide a general framework for
modelling systemic risk which was first ap-
plied to fully connected networks and is being
extended to networks with arbitrary degree
distribution from a formal theoretical point of
view. Since we also allow for nodes to have het-
erogeneous robustness, various applications
and extensions of the existing models are possi-
ble. They include credit networks, supply net-
works or social online networks where cascades
of leaving users may threaten the existence of
the platform.

Our approach is based on the concept of
complex networks, where agents are repre-
sented by nodes in a network, whereas their in-
teractions are modelled by links between them.

Selected Publications:
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Both nodes and links can follow their own dy-
namics and influence each other by feedback
effects. In order to understand the emergence
of systemic risk, we have to model

(a) the internal dynamics of the agents, which
is largely neglected in other approaches

(b)

the interaction dynamics of the agents (in
particular the network topology)

macroscopic or systemic feedback, i.e. the
impact of changing external conditions

()

trend reinforcement, i.e. the fact that in-
teractions are path dependent and depend
on the history of previous interactions.

(d)

non-failed node
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Figure 2.6: Illustration of the cascading dynamics
for two different models described by our general
framework.
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2.1.5 Applications in Software Engineering

Examples for systems that are most commonly
studied from a complex systems perspective can
predominantly been found in the context of bi-
ological and social systems. However, it is im-
portant to realise that also man-made, engi-
neered systems fall into this category. A partic-
ular class of complex engineered systems whose
importance for society has increased tremen-
dously over the last few years are software sys-
tems. Typical modern software systems consist
of hundreds or even thousands of interdepen-
dent modules or subsystems, which are working
together in complex ways and which mutually
depend on each others’ functionality. A proper
understanding of the structure of such software
systems, as well as of the evolution of these
structures as their development progresses is
fundamental for the design and management
of secure, reliable and maintainable software.
Naturally, such systems can be studied from
a complex networks perspective, where func-
tions, classes, or packages are represented by
nodes and the interdependencies between them

(a) 2003-10-01

(d) 2001-02-01

(e) 2001-10-01

are modelled as links.

The application of network-analytic tech-
niques allows us to study the modularity of soft-
ware systems from a network perspective. Our
most recent research in this area has shown not
only that we can use such a network perspective
to quantify the evolution of modularity in soft-
ware systems. It has also proven to be useful
for the development of remodularisation algo-
rithms, which can be used to support develop-
ers in developing software structures that are
easy to understand and thus to maintain. In
addition to developing quantitative measures
and algorithms for the remodularisation of soft-
ware, we also use agent-based modelling tech-
niques to study the temporal evolution of soft-
ware systems. This interdisciplinary approach
not only helps us to better understand why
software systems evolve the way they do, it also
allows us to identify which growth processes are
sustainable in the sense that they lead to a soft-
ware structure which can easily be maintained
by engineers.

(f) 2003-01-01

Figure 2.7: Evolution of modularity in a JAVA software project. Nodes represent classes, while links
represent dependencies between them. The colouring of nodes represents the package assignment of

classes.
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Our research in this area is truly interdis- as in premium software engineering outlets like
ciplinary, being published both in interdisci- the International Conference on Modularity or
plinary journals like Europhysics Letters as well IEEFE Transactions on Software Engineering.

\\
| o

Figure 2.8: The dependency network of an actual JAVA software before (left) and after (right) applying
the remodularisation proposed by our algorithm. Nodes represent classes, while links represent depen-
dencies between them. The colouring of nodes represents the package assignment of classes.
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2.2 Social Organisations

Our fundamental line of research provides the
basis for our applied lines of research, one of
which addresses the study of social organisa-
In line with our methodological ap-
proach summarised in Section 2.1, our empha-
sis is again on the emergence of systemic prop-
erties which are due to the interactions be-
tween agents in a particular social organisa-
tion. As one particular example, we study
opinion dynamics in social systems, addressing
the question when and how a macroscopically
ordered state, or consensus, emerges due to the
communication between agents with different
opinions. Likewise, we investigate the sponta-
neous emergence of social norms in populations
of agents with heterogeneous behaviour. A bet-
ter understanding of such dynamics opens the
possibility to design interaction mechanisms
that, for example, foster desired collective be-
haviour, such as sustained cooperation or trust
between agents.

While the questions above relate to rather
formal and abstract models of social organisa-
tions, we also study problems that are more
closely related to real applications in socio-
economic and socio-technical systems. Exam-
ples include the design of (social) recommender
systems, the management of software develop-
ment teams, the design of mechanisms in on-
line social networks, or the mitigation of risks
in socio-economic systems. This requires us
to employ a wide spectrum of methodologies
and tools ranging from multi-agent computer
simulations, data mining, (massively parallel)
data processing and statistical data analysis, to
machine learning, algorithm design and math-
ematical proofs.

Even if the social organisations mentioned
above seem quite diverse, they can be described
by a common methodology and also allow us
to approach, from different sides, fundamen-
tal questions about the trade-off between the
robustness and adaptivity of social organisa-
tions. While robustness seems to be a desired
feature for social organisations, it may limit
their adaptivity, i.e. their ability quickly adapt
to a changing environment or to internal chal-
lenges. Successful organisations are both able
to maintain a coherent structure that ensures
their functionality and to adapt to innovations
or threats instantaneously. In order to reveal

tions.

the basic principles at work in successful so-
cial organisations, we have to rely on data from
specific contexts, while at the same avoiding to
narrow our perspective too much.

This is why we decided, for example, to
study software development processes based
on Open Source Software (OSS) communities:
here we are able to obtain data not only about
the structure of various OSS projects —i.e. the
‘products’, but also about the communication
between developers and users — i.e. the ‘pro-
ducers’. We can thus trace how both the the
product — i.e. the software — and the commu-
nity of producers — i.e. the development team
— change over time. We can see if and how
robustness is maintained while maintaining an
openness for gradual improvements as well as
the adoption of innovations. Finally, we are
able to quantitatively study how different di-
mensions of the success of a product (measured
for instance in terms of adoption rate, software
defects, or user satisfaction) is connected to the
structure and dynamics of the community of
‘producers’.

Figure 2.9: Snapshot of a network of managers in
Swiss companies.

In addressing the questions laid out above,
we carefully avoid the common ’sociophysics’
pitfall of over-simplifying social systems. Keep-
ing in mind the context in which social or-
ganisations operate, our studies emphasise the
importance of ’domain knowledge’ from soci-
ology, economics, management science or soft-
ware engineering. The success of this approach
is documented by publications in interdisci-
plinary journals but also in highly-ranked disci-
plinary outlets covering areas such as software
engineering, animal behaviour, socio-technical
systems, mathematical sociology, economic be-
haviour, or organisational science.
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2.2.1 Structure and Dynamics of Online Social Networks

Several online social networks have emerged in
the past twenty years, each with a different
purpose. Some networks are designed for the
user to connect to real-life friends (Facebook,
Google+, Qzone, Myspace, VKontakte); others
serve as a distribution channel for news or blogs
(Twitter, Livejournal) without real-life con-
tact; or they are game-related (Habbo, Friend-
ster); or, finally, their scope is to create and
maintain professional relationships (LinkedIn).

Social online networks have changed the
way how individuals and groups distribute
knowledge and information. Some questions
logically arise: how does information propa-
gate throughout these networks? Moreover,
what are the differences in information flow
between several networks? How do these net-
works emerge and what are the conditions for
being robust against failures or collapse of a
network?

Such questions pose a number of challenges,
since most online social networks are tem-
poral, i.e. their composition continuously
changes. In addition, the most popular net-
works are enormous (hundred of millions of
users & links), thus making analytic measure-

Selected Publications:

ments and calculations impossible with the typ-
ical computational power available nowadays.
Moreover, most of these data are not openly
available, as this would infringe privacy of par-
ticipating users.

Our goal is to address these challenges and
use time-averaged or snapshot techniques, nu-
merical approximations or sampling to investi-
gate the structure and dynamics of these net-
works. By means of our exhaustive empirical
analyses, we are able to determine the causes
for the rise and the decline of several online
social networks.
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Figure 2.10: An analyis of two large online so-
cial networks, Friendster and Livejournal. Layers
are coloured according to the k-core depth in the
network, with areas proportional to the amount of
nodes with such k-core depth.
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2.2.2 Structure and Dynamics of Animal Groups

Why are we interested in animal groups? We
see them as particular instances of social organ-
isations, which share similar problems as the
more socially complex primates that we are.
Examples of these problems are: coordination
of decisions, formation of hierarchies and lead-
ership, coherent motion, social influence, col-
laboration, cooperation and conflict manage-
ment. Thus, by studying such groups, we also
learn about social organisations at large and
how they solve the prevalent tension between
adaptation and robustness.

Our focus is on social animal groups for
which detailed individual data are available.
This allows us to understand the relation be-
tween the individual behaviour and the collec-
tive dynamics. Our methodology encompasses
several approaches, from the analysis of large-
scale data sets to agent-based models of inter-
acting individuals and mathematical investiga-
tions of the resulting structure and group dy-
namics. Whenever applicable, we benefit from
a comparative approach between social animal
species, and we try to contribute to the biolog-
ical understanding of each species we study.

House mice We have analysed and modelled
the behaviour of wild house mice, using data
from a long-term field project headed by Prof.
Barbara Koénig, University of Ziirich. Our focus
was on reconstructing the spatial movement
patterns of individual mice and their time-
dependent network of interactions.
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Figure 2.11: Illustration of the social network of
wild house mice.

Meerkats We have helped collect, analysed
and modelled positional and behavioural data
on wild meerkat groups, coming from a long-
term field project headed by Prof. Marta
Manser (University of Ziirich) and Prof. Tim
Clutton-Brock (University of Cambridge). Our
focus was on reconstructing the correlated spa-
tial movement of the dominating individuals
and its impact on the group’s behaviour.

Bechstein’s bats We have analysed and mod-
elled the behaviour and social structure of wild
Bechstein’s bat colonies, working with Prof.
Gerald Kerth (University of Greifswald) and
his team on roosting data. Our focus was on
reconstructing the long-term social network of
bats and their collective decision dynamics in
choosing common roost sites.
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2.2.3 Design and Analysis of Socio-technical Systems

The pervasive use of information and commu-
nication technologies across all fields of soci-
ety results in an increasing interdependency
between social and technical systems. Mod-
ern society depends on a multitude of technical
systems and infrastructures, moreover many
of those technical systems are influenced by
the social systems into which they are em-
bedded. Obvious examples for such systems
include communication systems, collaboration
tools, crowdsourcing platforms, social media or
collaborative information systems, while less
obvious examples include software engineering
projects, search engines, traffic and power in-
frastructures or companies. Acknowledging the
fact that the social and the technical layers
of such systems are coupled inseparably, they
are commonly referred to as socio-technical sys-
tems. The fact that their study necessitates
models for both the social and the technical
dimension has recently been acknowledged by
a number of research communities and related
research questions are addressed under the um-
brella of socio-technical, techno-social or cyber-
physical systems, commumnity informatics, so-
ctal informatics, human-computer interaction
and social computing.
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Figure 2.12: An example for a socio-technical sys-
tem: Collaborations between users mediated via a
collaboration tool used by a community of software
developers.

Importantly, the ongoing convergence be-
tween social and technical systems implies that
there is an increasing amount of data that can
be used to quantitatively study socio-technical

systems. Our focus is thus on data-driven
research which allows us to analyse socio-
technical systems in different contexts, typi-
cally addressing the question how they can be
better designed and managed.

Studying the interplay between social struc-
tures and information networks found in schol-
arly publications, one important question that
we study is how social structures influence our
perception of what is important and how do
they influence what we perceive and what else
we ignore. In this line of research we have
shown that scholarly citation structures are in-
deed highly correlated with the social network
between authors. This correlation can be used
to predict - solely based on the collaboration
network of authors - whether their publications
will be among the most highly cited in their re-
spective field. This work not only provided in-
teresting insights into citation patterns, it also
suggests novel directions for the development
of importance measures and ranking schemes
which take into account the social dimension
of information systems.

Interestingly for many of today’s socio-
technical systems, the proper “design” and
“functioning” of the social component is as im-
portant as that of the technical component. In
another line of research we thus study ques-
tions such as how technical systems can help
us to monitor or even optimise the evolving
social structures of teams or companies. We
typically address this problem from the per-
spective of complex networks, which allows us
to employ our competence in the modelling of
evolving networks, the network-based analysis
of collaboration structures, or the analysis of
time-varying networks. Similarly, we are finally
interested in novel approach which facilitate
the design of socially-aware technical systems,
i.e. technical systems that actively utilise the
structure and dynamics of the social systems
that they are coupled with in order to achieve
their goals. Particular examples include trust-
based systems which can be used in the context
of peer-to-peer or social recommender systems.
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Again, a particular asset of our research on
the design and analysis of socio-technical sys-
tems is that it is truly interdisciplinary, com-
bining the perspectives of social sciences, com-
puter science and complex systems. The suc-
cess of this approach is documented by the fact
that our publications have been published in in-

terdisciplinary journals like EPJ Data Science,
in top-tier computer science venues like the In-
ternational Conference on Software Engineer-
ing or IEEFE TrustCom, as well as in publica-
tions which specifically address the interplay
between social sciences and computer science.
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Figure 2.13: Citation (left) and collaboration (right) structures of a scientific community. Each node
represents one author in the author-author citation network (left) and the coauthorship network (right)
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2.2.4 Social Software Engineering

Besides being a problem that is challenging
from a technical point of view, software engi-
neering processes also comprise interesting so-
cial aspects that deserve to be studied scientif-
ically. Representing a particularly interesting
type of socio-technical system, we thus investi-
gate the social structures and dynamics of col-
laborative software engineering processes. We
are generally interested in the question how
different ways to structure collaborations, or
to distribute tasks and responsibilities in soft-
ware development teams will positively or neg-
atively affect the performance of the project.
Our research methodology is data-driven, i.e.
we analyse large-scale data sets capturing so-
cial dynamics in collaborative software engi-
neering and make use of recent advances in
the theory of complex systems, complex net-
works, machine learning and statistical analysis
of big data. We commonly make use of avail-
able data on the community of developers and
contributors to large-scale Open Source Soft-
ware projects such as ECLIPSE, NETBEANS,
KDE, or LINUX distributions such as GENTOO.
Studying the evolution of the social organisa-
tion of these projects over periods of more than
one decade, we can then link the performance
of the projects to features of the underlying col-
laboration or communication networks.

Our research in this area has uncovered in-
teresting relations between the topology of col-
laborations and both individual and collective
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performance in software development teams.
Through a case study of the project GENTOO,
we were able to find empirical evidence for that
fact that a runaway centralisation of collabo-
ration structures poses a severe risk to soft-
ware projects, resulting in a severe and last-
ing drop in performance if one of the central
collaborators leaves the project. Using data
of evolving collaboration structures, we further
showed that the presence of central collabora-
tors results in a decreasing commitment of the
remaining community, thus further driving cen-
tralisation.

Apart from empirical studies, we also used
our complex networks competence to suggest
concrete improvements of online collaboration
tools. Using large-scale data sets on collabora-
tive software engineering projects, we showed
that the collaboration structures of software
development communities can be used to auto-
matically assess the quality of bug reports that
contributors submit to the community. We not
only highlight a statistically significant rela-
tion between the information provided in bug
reports and features of the collaboration net-
works into which the reporting user is embed-
ded. We also show how machine learning tech-
niques can be used to develop a fully automatic
classifier which can be directly used to mitigate
the information overload present in many large-
scale software engineering projects.

Figure 2.14: Collaboration structures of two software development communities. Nodes represent con-
tributors to the project, links represent collaborations between them.
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In our research on social software engi-
neering, we particularly avoid to oversim-
plify complex engineering processes by inte-
grating hands-on experience in software en-
gineering with expertise in data mining and
the modelling and analysis of complex sys-
tems. Through the unique combination of
our competencies in computer science, statisti-
cal data analysis and complex networks theory
present in our team, we were able to publish

our results not only in interdisciplinary jour-
nals like Advances in Complex Systems, but
also in premium software engineering venues
such as the International Conference on Soft-
ware Engineering. Apart from this scientific
recognition, our research results have further
attracted significant attention from industry,
as documented by talk invitations from major

software companies such as Google, IBM and
DATEV.
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2.2.5 Opinion Dynamics

How do agents change their opinions depen-
dent on external influences or the opinion of
others? At differences with strategies in game
theory which are characterised by a payoff de-
pendent on the strategic choice of the counter-
party, opinions are assumed to have no intrinsic
value. Hence, the emergence of collective opin-
ions in a multi-agent system is the question of
interest. In most cases, the formation of (par-
tial) consensus among agents can lead to such
collective opinions. Noticeably, different collec-
tive opinions can coerist, for example as opin-
ions of a majority and a minority, or in different
spatial domains. Studying formal multi-agent
models, we are mostly interested in the interac-
tion rules between agents which may foster the
emergence of consensus. Two model classes are
analysed based on either binary opinions (voter
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models), or continuous opinions (bounded con-
fidence models). Interactions between agents
are restricted either to their neighbourhood, or
to agents with sufficiently similar opinions. We
have proposed different mechanisms to enhance
consensus formation, for example by consider-
ing the influence of the social network or other
forms of local neighbourhoods, by nonlinear re-
sponse to the opinion of others, or by consid-
ering the agents heterogeneity. Particular em-
phasis was on the role of social influence, where
agents became subject to the opinons of others
in different ways. While social influence not
necessarily hampers the formation of consen-
sus, it can lead to the convergence to opinions
that are far from the true value as investiga-
tions of the wisdom of crowds show.
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Figure 2.15: The collective error under social influence (in colour), of a population of decision-makers in
a model of opinion formation. Depending on the initial configuration of the population, social influence
can (i) lead to convergence away from the truth (left) (ii) be beneficial in moderate amounts (right) or
(iii) always lead to convergence toward the truth (not shown).
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2.2.6 Emotional Influence in Social Media

Online communication can be seen as a large-
scale social experiment that constantly pro-
vides us with data about users’ activities, in-
teractions and emotions. While their online
behaviour on the “micro” level is largely gov-
erned by individual traits, we find on the
“macro” level remarkable statistical regulari-
ties. These can be reproduced by means of
stochastic agent-based models that capture the
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Figure 2.16: Communication activity over IRC

channels, as described in [64].
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2.2.7 QOutbreak of Cooperation

Cooperation is a widespread phenomenon in
biological and social systems, but in most
game-theoretical approaches defection should
be the rational strategy to choose. In order
to solve this paradox, a vast body of literature
has investigated modifications to the classical
approach.

Concentrating mainly on the Prisoner’s
Dilemma (PD) and the Iterated Prisoner’s
Dilemma (IPD), we have proposed different
mechanisms that can be implemented into the
interaction of agents, to facilitate the transition
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from defection to cooperation. Some of them
are counterintuitive, such as providing less in-
formation, increasing individual diversity or al-
lowing for migration. Their effect is analysed
by means of multi-agent models, in which N-
person games are decomposed into simultane-
ous 2-person games. As in evolutionary game
theory, agents can adopt better strategies after
each generation. These models are analysed by
means of computer simulations and mathemat-
ical analyses.

o B

Figure 2.17: Time increases from left to right. Blue indicates cooperating nodes, yellow defecting nodes.
As the time evolves, more nodes start to cooperate and finally global cooperation breaks out
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2.3 Economic Networks

While the conceptual framework of ’complex
networks’ is one of the fundamental meth-
ods used in our research, its application to
economic systems remains a challenging task.
How can we reasonably represent economic sys-
tems consisting of agents with specific types of
economic relations such as ownership, money
borrowing and lending, or asset liabilities in
terms complex networks? And what can learn
from such a network representation? Can we
use it to measure systemic risk in financial sys-
tems or even make substantiated statements
about appropriate mitigation strategies?

The most common approach to study eco-
nomic systems from a network perspective ag-
gregates different types of economic relations in
terms of undirected, unweighted links which do
not change over time. While this already over-
simplifies the problem at hand, nodes are more-
over often assumed to be equal, even though
in reality they represent for example firms or
investors of different size, capital stock, etc.,
which in turn may affect their role in the
network. Finally links between such agents
are not established randomly, but are based
on strategic decisions. Carefully considering
these important aspects, in our research on
economic networks we study how new sys-
temic features, such as systemic risk, emerge
in large economic systems which exceed the lo-
cally bounded views agents.

Our research on economic networks gener-
ally encompasses two different approaches: On
the one hand, we take a macroscopic perspec-
tive on large economic networks which allows
us to identify their structure with respect to
different types of nodes as well as weighted,
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lowed us to study, for example, how networks of
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ing, e.g., from a knowledge exchange with other
agents or the diversification of risk. The latter
approach allows us to understand the resulting
structure of socio-economic systems, such as
R&D networks, in a bottom-up fashion, while
the former tells us more about the real struc-
ture of economic networks and the key players
therein.

In this way, our approach comprises both
an in-depth analysis of large data sets and
the formal modelling of network dynamics in
a mathematical framework, providing insights
into collective phenomena emerging from the
behaviour of economic agents.

GENERAL TSUBIS
SUMITOMN Gy b gt B?g{vgg JTgn
ROYAL BANK SCOTLANDg T~ [ 9 @1Bos
BANK NONA SCOTI )
GEN.ELECTRICg @ANKPFAMERICA

@ RUDENTIAL FIN.
SSLDMAN SACHS
@ ANTANDER gNe

RGAN STANLEY
‘TO]\I]\IF}RZBANK

BEAR STEA!
I,\ITESA-SANPAOL%

UBS.
ABERDEENg /50C.G NERALF°

Y Q.p1TAL GROUP
MEDIOBANCAT @R cori®
STATE STREET® "+~
.~ _~®UNICREDITO
Qisnc Qi pcrour

SUMITOMO I\IIT‘SUP Q(}:IYCORP

FRIENDS PROVIDENT® Q. )QBARC;A&’S
N e® % auteg —Q . 9BNP PARIBAS
FIDELITY MNG CR.SUISS PMORGAN GHASE
Qonura

IFP

DEUTSCHE BAN!

= WELLINGTON MNG
FRANKLIN RES?

TERRILL LYNCH

Figure 2.18: Subset of an international financial
network. Nodes represent major financial institu-
tions, links the strongest existing relations, node
colors different geographic areas.
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2.3.1 R&D Networks

Research and Development (R&D) networks
are a specific instance of collaboration net-
works, one of our overarching research areas.
Here, the nodes of the network represent firms
and links represent their R&D collaborations,
which are usually explicitly announced. Firms
can enter or leave the network, and links only
have a finite life time, during which firms ex-
change knowledge.

Within this line of research we address the
full range of research questions from strategic
network formation to large-scale temporal data
analysis. Specifically, we investigate the con-
ditions for stability (resulting from individual
optimisation) and efficiency (resulting from ag-
gregated optimisation).

Differently from simplistic models, we as-
sume that firms strategically form and termi-
nate links. On the aggregated level, R&D
networks follow a characteristic life cycle dy-
namics, triggered by innovation booms in spe-
cific sectors (e.g. biotech, computer hardware)
and their subsequent decline after a few years.
Our models are able to predict such structural
changes and map them with surprising preci-
sion to the conditions of the rise and fall of
alliances, on the firm level.
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Eventually, this research also enhances our
activities on two other research topics, predict-
ing success from dynamical interaction (here,
success is measured by the number of patents)
and mechanism design to enhance cooperation.
In essence, firms in research alliances are not
only collaborators, they are also cooperators in
the first place. The chances of success of R&D
alliances can be only improved, but not guar-
anteed.
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Figure 2.19: Visual representation of the global
R&D network obtained from the Thomson Reuters
SDC alliance data set. Every node represents a firm
and every link an R&D alliance. We depict the 30
main firms and their respective circles of influence.
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2.3.2 Financial Networks

After the economic downturn of 2008 the in-
terest in research on financial networks vastly
increased. Behaviour and stability of financial
institutions are highly correlated and thus ap-
plying the complex networks perspective can
give unique insights on financial networks.

Firms or stocks can be represented by
nodes, economical behaviour is represented by
links. Analysing network properties provides
conclusions that other fields of research can-
not provide. Moreover, the interdependence
of stock prices can be easily modelled through
agents having ties of different strength.

One of the outcomes of this research line
is the definition of a novel centrality measure,
the “Debt Rank”. It is able to measure sys-
temic impact in financial networks by combin-
ing financial and structural information about
firms.
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Figure 2.20: “Debt Rank” displayed as a function
of the companies’ asset size, measured as a fraction
(in %) of the total asset size in the network. The
size of each bubble is proportional to the outstand-
ing debt of the institution while the color reflects
its fragility, defined as the ratio of debt over market
capitalisation.
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2.3.3 Ownership Networks

Ownership networks represent a special type
of economic networks where directed links be-
tween agents represent possession, interest and
eventually control. The nodes of the network
are stakeholders or companies.

This field of research poses several chal-
lenges, since such ownership links stretch out
internationally over the whole world, while
available data is mostly limited to country-
level. One of our goals is to map these links in
a global manner, to accumulate global power
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based in nation-wide information.

In our investigation of the international
ownership network we also compute the con-
trol accumulated by each global player. We
find that transnational corporations form a gi-
ant bow-tie structure and that a large por-
tion of control flows to a small tightly-knit
core of financial institutions. This core can be
seen as an economic “super-entity”, the emer-
gence of which raises important issues both for
economists and policy makers.
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Figure 2.21: Representation of a typical bow-tie network architecture (A), and of the structure of a real
ownership network (B). The complete empirical ownership network is depicted in (C), while the core
nodes are highlighted in (D) together with some cycles.
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2.4 Response in Media

An evident sign of the importance of the research at the Chair of Systems Design is the response
in the media. Outside scientific channels too, our papers find their way and the redistribution
of our papers via these channels constitutes important feedback for us.

Response in media is sorted here by language, not country. The primary language is English,
but since our chair is situated in the German-speaking part of Switzerland, German is also
common, either for Swiss media or German media. French and Italian response also originates
from the French- and Italian-speaking parts of Switzerland, not only from France and Italy.
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Why did the meerkat cross the road? Flexible adaptation of phylogenetically-old

behavioural strategies to modern-day threats

Perony, Nicolas; Townsend, Simon W., PLOS ONE, pages: €52834, volume: 8, number: 2, 2013
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DebtRank: Too Central to Fail? Financial Networks, the FED and Systemic Risk
Battiston, Stefano; Puliga, Michelangelo; Kaushik, Rahul; Tasca, Paolo; Caldarelli, Guido Sci-
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3 Publications

Publications are probably the most important
indicator of successful research activities — al-
though not the only one. They could be judged
in several ways, by quantity (sheer number of
papers), by quality (rating of the journal), by
impact (number of citations obtained). None
of these figures provides an objective insight in
the achievements of the past ten years. Be-
cause we started with a completely new re-
search agenda rather than continuing previous
activities, it is obvious that in early years the
publications were quite sparse. It took some
time before the first results were obtained, and
even longer before they were developed to-
wards a level that matches the quality stan-
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dards of top journals. On another note, inter-
disciplinary research cannot be easily placed in
major journals which sometimes have a rather
narrow focus. In this respect, we first had to
adapt to the standards of different scientific
communities, ranging from economics and the
social sciences to computer science, statistical
physics and behavioural ecology.

As the list of publications below demon-
strates, there is a broad spectrum of papers,
mostly in reviewed journals and proceedings
of competitive conferences, which encompasses
our diverse research topics. The increasing
number of publication shows that we are ad-
vancing in most of these areas.
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Figure 3.1: Left: Cumulative number of publications published by the Chair of Systems Design after
2005. Right: Cumulative number of citations that (only) these publications acquired after 2005.



44

3. Publications

List of Publications:

1]

[16]

Adiya Abisheva, Venkata Rama Kiran Garimella, David Garcia, and Ingmar Weber.
“Who watches (and shares) what on YouTube? And when? Using Twitter to under-
stand YouTube viewership”. In: WSDM ’1j Proceedings of the 7th ACM international
conference on Web search and data mining. New York, NY, USA, 2014, pp. 593-602.

Yannick Auclair, Barbara Koenig, Manuela Ferrari, Nicolas Perony, and Anna K. Lind-
holm. “Nest attendance of lactating females in a wild house mouse population: Benefits
associated with communal nesting”. Animal Behaviour, 143-149 (2014).

Valentin Burger, David Hock, Ingo Scholtes, Tobias Hof}feld, David Garcia, and Michael
Seufert. “Social Network Analysis in the Enterprise: Challenges and Opportunities”. In:
Socioinformatics - The Social Impact of Interactions between Humans and IT. Ed. by
Katharina Zweig, Wolfgang Neuser, Volkmar Pipek, Markus Rohde, and Ingo Scholtes.
Springer Proceedings in Complexity. Springer International Publishing, 2014, pp. 95-120.

Antonios Garas. “Reaction-Diffusion Processes on Interconnected Scale-Free Networks”.
arXiv:1407.6621 (2014).

Antonios Garas, Mario Vincenzo Tomasello, and Frank Schweitzer. “Selection rules in
alliance formation: Strategic decisions or abundance of choice?” arXiv:1403.3298 (2014).

David Garcia, Adiya Abisheva, Simon Schweighofer, Uwe Serdult, and Frank Schweitzer.
“Network polarization in online politics participatory media”. 2014.

David Garcia, Antonios Garas, and Frank Schweitzer. “Modeling collective emotions in
online social systems”. In: Collective Emotions. Oxford University Press, 2014, pp. 389—
406.

David Garcia, Claudio Juan Tessone, Pavlin Mavrodiev, and Nicolas Perony. “The dig-
ital traces of bubbles: Feedback cycles between socio-economic signals in the Bitcoin
economy”. Journal of the Royal Society Interface, 11, 20140623 (2014).

David Garcia, Ingmar Weber, and Rama Venkata Kiran Garimella. “Gender Asymmetries
in Reality and Fiction : The Bechdel Test of Social Media”. In: International AAAI
Conference on Weblogs and Social Media. 2014, pp. 131-140.

Michael D. Kénig, Claudio Juan Tessone, and Yves Zenou. “Nestedness in networks: A
theoretical model and some applications”. Theoretical Economics, 9, 695-752 (2014).

Tom O. Richardson, Nicolas Perony, Claudio Juan Tessone, Christophe A.H. Bousquet,
Marta B. Manser, and Frank Schweitzer. “A framework for extracting pairwise coupling
information during collective animal motion”. arXiv:1311.1417 (2014).

Emre Sarigol, David Garcia, and Frank Schweitzer. “Online Privacy as a Collective Phe-
nomenon”. arXiv:1409.6197 (2014).

Emre Sarigol, René Pfitzner, Ingo Scholtes, Antonios Garas, and Frank Schweitzer. “Pre-
dicting scientific success based on coauthorship networks”. EPJ Data Science, 3,9 (2014).

Ingo Scholtes. Force-Directed Layout of Non-Markovian Temporal Networks. Tech. rep.
2014, pp. 1-11.

Ingo Scholtes, René Pfitzner, and Frank Schweitzer. “The Social Dimension of Informa-
tion Ranking: A Discussion of Research Challenges and Approaches”. In: Socioinformatics
- The Social Impact of Interactions between Humans and IT. Ed. by Katharina Zweig,
Wolfgang Neuser, Volkmar Pipek, Markus Rohde, and Ingo Scholtes. Springer Proceed-
ings in Complexity. Springer International Publishing, 2014, pp. 45-61.

Ingo Scholtes, Nicolas Wider, Rene Pfitzner, Antonios Garas, Claudio Juan Tessone,
and Frank Schweitzer. “Causality-driven slow-down and speed-up of diffusion in non-
Markovian temporal networks”. Nature Communications, 5, 5024 (2014).



23]
[24]

[25]

45

Paolo Tasca, Pavlin Mavrodiev, and Frank Schweitzer. “Quantifying the Impact of Lever-
aging and Diversification on Systemic Risk”. Journal of Financial Stability, 29 (2014).

Mario Vincenzo Tomasello, Moritz Miiller, and Frank Schweitzer. “Innovator Networks”.
In: Encyclopedia of Social Network Analysis and Mining. New York, NY: Springer New
York, 2014, pp. 737-742.

Mario Vincenzo Tomasello, Nicola Perra, Claudio Juan Tessone, Marton Karsai, and
Frank Schweitzer. “The Role of Endogenous and Exogenous Mechanisms in the Formation
of R&D Networks”. Scientific Reports, 4, 5679 (2014).

Sven Tomforde, Jorg Hahner, Hella Seebach, Wolfgang Reif, Bernhard Sick, Arno Wacker,
and Ingo Scholtes. “Engineering and Mastering Interwoven Systems”. In: ARCS 2014 -
27th International Conference on Architecture of Computing Systems, Workshop Pro-
ceedings, February 25-28, 2014, Luebeck, Germany, University of Luebeck, Institute of
Computer Engineering. 2014, pp. 1-8.

Marcelo Serrano Zanetti, Claudio Juan Tessone, Ingo Scholtes, and Frank Schweitzer.
“Automated Software Remodularization Based on Move Refactoring”. In: In Proceedings
of the 13th International Conference on Modularity 2014. ACM, 2014.

Anja Baigger, Nicolas Perony, Vera Leinert, Markus Melber, Stefanie Grunberger, Daniela
Fleischmann, and Gerald Kerth. “Bechstein’s bats maintain individual social links despite
a complete reorganisation of their colony structure”. Naturwissenschaften, 100, 895-898
(2013).

Marco Bardoscia, Giancarlo Luca, Giacomo Livan, Matteo Marsili, and Claudio Juan
Tessone. “The social climbing game”. Journal of Statistical Physics, 151, 440-457 (2013).

Stefano Battiston, Guido Caldarelli, Co - Pierre Georg, Robert May, and Joseph Stiglitz.
“Complex derivatives”. Nature Physics, 9, 123-125 (2013).

Valentin Burger, Tobias Hof3feld, David Garcia, Michael Seufert, Ingo Scholtes, and David
Hock. “Resilience in Enterprise Social Networks”. In: Informatik 2013, 43. Jahrestagung

der Gesellschaft fur Informatik e. V. (GI), Informatik angepasst an Mensch, Organisation
und Umwelt, 16.-20. September 2013, Koblenz. 2013, pp. 1165-1168.

Guido Caldarelli, Alessandro Chessa, Fabio Pammolli, Andrea Gabrielli, and Michelan-
gelo Puliga. “Reconstructing a credit network”. Nature Physics, 9, 125-126 (2013).

Danilo Delpini, Stefano Battiston, Massimo Riccaboni, Giampaolo Gabbi, Fabio Pam-
molli, and Guido Caldarelli. “Evolution of controllability in interbank networks”. Scien-
tific reports, 3, 1626 (2013).

Marco Galbiati, Danilo Delpini, and Stefano Battiston. “The power to control”. Nature
Physics, 9, 126-128 (2013).

David Garcia, Pavlin Mavrodiev, and Frank Schweitzer. “Social resilience in online com-
munities: The autopsy of Friendster”. In: 1st ACM Conference in Online Social Networks
(COSN’13). http://dx.doi.org/10.1145/2512938.2512946, 2013, pp. 39-50.

David Garcia and Dorian Tanase. “Measuring cultural dynamics through the Eurovision
song contest”. Advances in Complex Systems, 16, 33 (2013).

David Garcia and Mike Thelwall. “Political alignment and emotional expression in Span-
ish Tweets”. In: Workshop on Sentiment Analysis at SEPLN. 2013, pp. 151-159.

David Garcia, Marcelo Serrano Zanetti, and Frank Schweitzer. “The Role of Emotions
in Contributors Activity: A Case Study of the Gentoo Community”. In: International
Conference on Social Computing and Its Applications. 2013.



46

[38]

[39]

(48]

[49]

3. Publications

Patrick Groeber, Jan Lorenz, and Frank Schweitzer. “Dissonance minimization as a micro-
foundation of social influence in models of opinion formation”. Journal of Mathematical
Sociology, 38, 147-174 (2013).

Rahul Kaushik and Stefano Battiston. “Credit default swaps drawup networks: Too in-
terconnected to be stable?” PloS one, 8, 61815 (2013).

Jan Lorenz, Fabian Paetzel, and Frank Schweitzer. “Redistribution spurs growth by using
a portfolio effect on risky human capital”. PLOS ONE, 8, 54904 (2013).

Pavlin Mavrodiev, Claudio Juan Tessone, and Frank Schweitzer. “Quantifying the effects
of social influence”. Scientific Reports, 3, (2013).

Nicolo Musmeci, Stefano Battiston, Guido Caldarelli, Michelangelo Puliga, and Andrea
Gabrielli. “Bootstrapping Topological Properties and Systemic Risk of Complex Networks
Using the Fitness Model”. Journal of Statistical Physics, 151, 720-734 (2013).

Nicolas Perony, Rene Pfitzner, Ingo Scholtes, Claudio Juan Tessone, and Frank Schweitzer.
“Enhancing consensus under opinion bias by means of hierarchical decision making”. Ad-
vances in Complex Systems, 16, 1350020 (2013).

Nicolas Perony and Simon W. Townsend. “Why did the meerkat cross the road? Flexible
adaptation of phylogenetically-old behavioural strategies to modern-day threats”. PLOS
ONE, 8, (2013).

Rene Pfitzner, Ingo Scholtes, Antonios Garas, Claudio Juan Tessone, and Frank Schweitzer.
“Betweenness preference: Quantifying correlations in the topological dynamics of tempo-
ral networks”. Physical Review Letters, 110, 198701 (2013).

Stefan Rank, Marcin Skowron, and David Garcia. “Dyads to Groups : Modeling Interac-
tions with Affective Dialog Systems”. International Journal of Computational Linguistics
Research, 4, 22-32 (2013).

Thomas O. Richardson, Nicolas Perony, Claudio Juan Tessone, Christophe A. H. Bous-
quet, Marta B. Manser, and Frank Schweitzer. “Dynamical coupling during collective
animal motion”. arXiw:1811.1417, 20 (2013).

Tarik Roukny, Hugues Bersini, Hugues Pirotte, Guido Caldarelli, and Stefano Battiston.
“Default cascades in complex networks: topology and systemic risk.” Scientific reports,
3, 2759 (2013).

Ingo Scholtes and Markus Esch. “Complex Structures and Collective Dynamics in Net-
worked Systems: A Tutorial”. In: In Proceedings of 7th IEEE International Conference
on Self-Adaptive and Self-Organizing Systems, SASO 2013. 2013, pp. 271-272.

Ingo Scholtes, René Pfitzner, and Frank Schweitzer. “The Social Dimension of Information
Ranking: A Discussion of Research Challenges and Approaches”. In: Informatik 2013, 43.
Jahrestagung der Gesellschaft fir Informatik e. V. (GI), Informatik angepasst an Mensch,
Organisation und Umwelt, 16.-20. September 2013, Koblenz. 2013, pp. 1177-1179.

Frank Schweitzer, Pavlin Mavrodiev, and Claudio Juan Tessone. “How can social herding
enhance cooperation?” Advances in Complex Systems (ACS), 16, 22 (2013).

Miroslav Svercel, Manuela Filippini, Nicolas Perony, Valentina Rossetti, and Homayoun
C. Bagheri. “Use of a four-tiered graph to parse the factors leading to phenotypic clus-
tering in bacteria: a case study based on samples from the Aletsch Glacier”. PLOS ONE,
8, 65059 (2013).

Dorian Tanase, David Garcia, Antonios Garas, and Frank Schweitzer. “Emotional reviews
boost user visibility in social recommender systems”. Forthcoming (2013).

Paolo Tasca and Stefano Battiston. “On the Benefits of Risk Diversification: The Indi-
vidual and Social Perspectives”. Submitted (2013).



[50]

[51]

[52]

[53]
[54]

[55]

[57]

[58]

[61]

[62]

47

Claudio Juan Tessone, Antonios Garas, Beniamino Guerra, and Frank Schweitzer. “How
big is too big? Critical shocks for systemic failure cascades”. Journal of Statistical Physics,
151, 765-783 (2013).

Claudio Juan Tessone, Anxo Sanchez, and Frank Schweitzer. “Diversity-induced reso-
nance in the response to social norms”. Physical Review F, 87, 022803 (2013).

Mike Thelwall, Kevan Buckley, George Paltoglou, Marcin Skowron, David Garcia, Stephane
Gobron, Junghyun Ahn, Arvid Kappas, Dennis Kuster, and A Janusz. “Damping senti-
ment analysis in online communication: Discussions, monologs and dialogs”. In: Compu-
tational Linguistics and Intelligent Text Processing(Lecture Notes in Computer Science).
Vol. 7817. 2013, pp. 1-12.

Mario Vincenzo Tomasello, Mauro Napoletano, Antonios Garas, and Frank Schweitzer.
“The Rise and Fall of R&D Networks”. arXiv:1304.3623, 33 (2013).

Marcelo Serrano Zanetti. “A complex systems approach to software engineering”. PhD
thesis. ETH Ziirich, 2013.

Marcelo Serrano Zanetti, Manuel Gil, Stefan Zoller, and Maria Anisimova. “Codonphyml:
Fast maximum likelihood phylogeny estimation under codon substitution models”. Molec-
ular Biology and Evolution, 30, 1270-1280 (2013).

Marcelo Serrano Zanetti, Ingo Scholtes, Claudio Juan Tessone, and Frank Schweitzer.
“Categorizing bugs with social networks: A case study on four open source software
communities”. In: ICSE ’18 Proceedings of the 35th International Conference on Software
Engineering. 2013, pp. 1032-1041.

Marcelo Serrano Zanetti, Ingo Scholtes, Claudio Juan Tessone, and Frank Schweitzer.
“The rise and fall of a central contributor: Dynamics of social organization and perfor-
mance in the Gentoo community”. In: CHASE/ICSE ’13 Proceedings of the 6th Inter-
national Workshop on Cooperative and Human Aspects of Software Engineering. 2013,
pp- 49-56.

Junghyun Ahn, Stephane Gobron, David Garcia, Quentin Silvestre, Daniel Thalmann,
and Ronan Bulic. “An nvc emotional model for conversational virtual humans in a 3d
chatting environment”. In: Proceedings of the VII Conference on Articulated Motion and
Deformable Objects 2012. Mallorca, Spain: Springer, 2012, pp. 47-57.

Stefano Battiston, Domenico Delli Gatti, Mauro Gallegati, Bruce C. N. Greenwald, and
Joseph E. Stiglitz. “Liaisons Dangereuses: Increasing Connectivity, Risk Sharing, and
Systemic Risk”. J. Economic Dynamics and Control, 36, 1121-1141 (2012).

Stefano Battiston, Domenico Delli Gatti, Mauro Gallegati, Bruce Greenwald, and Joseph
E. Stiglitz. “Default cascades: When does risk diversification increase stability?” Journal
of Financial Stability, 8, 138-149 (2012).

Stefano Battiston, Michelangelo Puliga, Rahul Kaushik, Paolo Tasca, and Guido Cal-
darelli. “DebtRank: Too Central to Fail? Financial Networks, the FED and Systemic
Risk”. Scientific Reports, 2, 541 (2012).

Joydeep Chandra, Ingo Scholtes, Niloy Ganguly, and Frank Schweitzer. “A tunable mech-
anism for identifying trusted nodes in large scale distributed networks”. In: 11th IFEE
International Conference on Trust, Security and Privacy in Computing and Communi-
cations (TrustCom 2012). 2012.

S Cincotti, Didier Sornette, P Treleaven, Stefano Battiston, Guido Caldarelli, C Hommes,
and A Kirman. “An economic and financial exploratory”. The Furopean Physical Journal
Special Topics, 214, 361-400 (2012).

Antonios Garas, David Garcia, Marcin Skowron, and Frank Schweitzer. “Emotional per-
sistence in online chatting communities”. Scientific Reports, 2, 402 (2012).



48

[79]

3. Publications

Antonios Garas, Frank Schweitzer, and Shlomo Havlin. “A k-shell decomposition method
for weighted networks”. New Journal of Physics, 14, 083030 (2012).

David Garcia, Antonios Garas, and Frank Schweitzer. “Positive words carry less infor-
mation than negative words”. EPJ Data Science, 1, 3 (2012).

David Garcia, Arvid Kappas, Dennis Kuester, Mathias Theunis, Elena Tsankova, Anto-
nios Garas, Peter Kuppens, and Frank Schweitzer. “Measuring the Dynamics of Individual
Emotions Under Online Interaction Through Subjective and Physiological Responses”.
In: SPR 52nd annual meeting. 231323. New Orleans, Lousiana, 2012, pp. 1-2.

David Garcia, Fernando Mendez, Uwe Serdult, and Frank Schweitzer. “Political polar-
ization and popularity in online participatory media : An integrated approach”. In: Pro-
ceedings of the first edition workshop on Politics, elections and data - PLEAD °12. 2012,
pp. 3-10.

David Garcia and Frank Schweitzer. “Modeling online collective emotions”. In: Proceed-
ings of the 2012 workshop on Data-driven user behavioral modelling and mining from so-
cial media-DUBMMSM ’12, CIKM2012. New York, New York, USA: ACM Press, 2012,
p. 37.

Markus Michael Geipel and Frank Schweitzer. “The Link between Dependency and
Cochange: Empirical Evidence”. IEEE Transactions on Software Engineering, 38, 1432—
1444 (2012).

Stephane Gobron, Junghyun Ahn, David Garcia, Quentin Silvestre, Daniel Thalmann,
and Ronan Boulic. “An event-based architecture to manage virtual human non-verbal
communication in 3d chatting environment”. In: Proceedings of the VII Conference on
Articulated Motion and Deformable Objects 2012. Mallorca, Spain: Springer, 2012, pp. 58—
68.

Georges Harras, Claudio Juan Tessone, and Didier Sornette. “Noise-induced volatility of
collective dynamics”. Physical Review E, 85, 011150 (2012).

Michael D. Koenig, Claudio Juan Tessone, and Yves Zenou. “A Dynamic Model of Net-
work Formation with Strategic Interactions” (2012).

Michael D Konig, Stefano Battiston, Mauro Napoletano, and Frank Schweitzer. “The
efficiency and stability of R&D networks”. Games and Economic Behavior. 2nd ser., 75,
694-713 (2012).

Pavlin Mavrodiev, Claudio Juan Tessone, and Frank Schweitzer. “Effects of social influ-
ence on the wisdom of crowds”. In: Proceedings of Collective Intelligence 2012. 2012.

Nicolas Perony. “Comparative analysis of social interactions in animal groups”. PhD
thesis. 2012.

Nicolas Perony, Rene Pfitzner, Ingo Scholtes, Frank Schweitzer, and Claudio Juan Tes-
sone. “Hierarchical consensus formation reduces the influence of opinion bias”. In: ECMS
2012 - Proceedings of the 26th Furopean Conference on Modelling and Simulation. 2012,
pp- 662—668.

Nicolas Perony, Thomas R. Richardson, Marta B. Manser, and Frank Schweitzer. “” Take
me to your leader!”: Inferring leadership in animal groups on the move”. In: Proceedings

of the Thirteenth International Conference on the Simulation and Synthesis of Living
Systems (Artificial Life 13). MIT Press, 2012, pp. 594-595.

Nicolas Perony, Claudio Juan Tessone, Barbara Koenig, and Frank Schweitzer. “How
random is social behaviour? Disentangling social complexity through the study of a wild
house mouse population”. PLOS Computational Biology, 8, €1002786 (2012).



[81]
[82]

[83]

[95]

[96]

49

Rene Pfitzner, Antonios Garas, and Frank Schweitzer. “Emotional divergence influences
information spreading in Twitter”. In: The 6th International AAAI Conference on We-
blogs and Social Media. The AAAI Press, 2012, pp. 2-5.

Rene Pfitzner, Ingo Scholtes, Claudio Juan Tessone, Antonios Garas, and Frank Schweitzer.
Time-explicit graphs: A framework for dynamic network analysis. Tech. rep. 2012.

Ingo Scholtes and Claudio Juan Tessone. “Organic design of massively distributed sys-
tems: A complex networks perspective”. Informatik Spektrum, 35, 1-12 (2012).

Frank Schweitzer and Laxmidhar Behera. “Optimal migration promotes the outbreak of
cooperation in heterogeneous populations”. Advances in Complex Systems (ACS), 15,
1250059 (2012).

Frank Schweitzer and Alessandro Vespignani. “Editorial”. EPJ Data Science, 1, 1 (2012).

Marcelo Serrano Zanetti. “The Co-evolution of Socio-technical Structures in Sustainable
Software Development: Lessons from the Open Source Software Communities”. In: Pro-
ceedings of the 34th International Conference on Software Engineering. ICSE *12. Zurich,
Switzerland: IEEE Press, 2012, pp. 1587-1590.

Milovan Suvakov, David Garcia, Frank Schweitzer, and Bosiljka Tadic. “Agent-based
simulations of emotion spreading in online social networks”. arXiv:1205.6278, 21 (2012).

Paolo Tasca and Stefano Battiston. “Market Procyclicality and Systemic Risk”. SSRN
FElectronic Journal (2012).

Claudio Juan Tessone and Damian H. Zanette. “Synchronised firing induced by network
dynamics in excitable systems”. FEurophysics Letters, 99, 68006 (2012).

Stefania Vitali, Stefano Battiston, and Mauro Gallegati. Financial fragility and distress
propagation in a network of regions. Tech. rep. 2012.

Frank Edward Walter, Stefano Battiston, Mahir Yildirim, and Frank Schweitzer. “Moving
recommender systems from on-line commerce to retail stores”. Information Systems and
e-Business Management, 10, 367-393 (2012).

Marcelo Serrano Zanetti, Emre Sarigol, Ingo Scholtes, Claudio Juan Tessone, and Frank
Schweitzer. “A quantitative study of social organisation in open source software commu-
nities”. In: OASIcs 2012 - Imperial College Computing Student Workshop 2012, Jones
A.V. (Ed.) Vol. 28. Schloss Dagstuhl, 2012, pp. 116-122.

Marcelo Serrano Zanetti and Frank Schweitzer. “A network perspective on software mod-
ularity”. In: Architecture of Computing Systems (ARCS) Workshops 2012. GI, IEEE,
2012, pp. 175-186.

Mirko Birbaumer and Frank Schweitzer. “Agent-based modeling of intracellular trans-
port”. European Physical Journal B, 82, 245-255 (2011).

Ilaria Bordino, Stefano Battiston, Guido Caldarelli, Matthieu Cristelli, Antti Ukkonen,
and Ingmar Weber. “Web search queries can predict stock market volumes”. PLOS-ONE,
7, 40014 (2011).

Michael Chertkov, Rene Pfitzner, and Konstantin Turitsyn. “Controlled Tripping of Over-
heated Lines Mitigates Power Outages”, 7 (2011).

Markus Esch, Aleksandrina Kovacheva, Ingo Scholtes, and Steffen Rothkugel. “Tweet-
games: A framework for Twitter-based collaborative social online games”. In: Proceedings
of the Tth International Conference on Collaborative Computing (CollaborateCom 2011),
Orlando, FL, USA. IEEE, 2011.



50

101]

102]

[103]

[104]

[105]

[106]

[107)
[108]
[109]
[110]
[111]
[112]
[113]

[114]

3. Publications

David Garcia and Frank Schweitzer. “Emotions in product reviews — empirics and mod-
els”. Proceedings of 2011 IEEFE International Conference on Privacy, Security, Risk, and
Trust, and IEEE International Conference on Social Computing, PASSAT/SocialCom,
483-488 (2011).

Victor Garcia, Mirko Birbaumer, and Frank Schweitzer. “Testing an agent-based model of
bacterial cell motility: How nutrient concentration affects speed distribution”. Furopean
Physical Journal B, 82, 235-244 (2011).

James B. Glattfelder, A. Dupuis, and R. B. Olsen. “Patterns in high-frequency fx data :
Discovery of 12 empirical scaling laws”. Quantitative Finance, 11, 599-614 (2011).

Gerald Kerth, Nicolas Perony, and Frank Schweitzer. “Bats are able to maintain long-term
social relationships despite the high fission-fusion dynamics of their groups.” Proceedings
of the Royal Society B: Biological Sciences, 278, 2761-2767 (2011).

Michael D Koenig, Stefano Battiston, Mauro Napoletano, and Frank Schweitzer. “Re-
combinant knowledge and the evolution of innovation networks”. Journal of Economic
Behavior & Organization, 79, 145-164 (2011).

Michael D Koenig and Claudio Juan Tessone. “Network evolution based on centrality”.
Physical Review E, 84, 056108 (2011).

Jan Lorenz, Heiko Rauhut, Frank Schweitzer, and Dirk Helbing. “How social influence
can undermine the wisdom of crowd effect”. Proceedings of the National Academy of
Sciences (PNAS), 108, 9020-9025 (2011).

Rene Pfitzner, Konstantin Turitsyn, and Michael Chertkov. “Statistical classification of
cascading failures in power grids”. In: 2011 IEEE Power and Energy Society General
Meeting. IEEE, 2011, pp. 1-8.

Heiko Rauhut and Jan Lorenz. “The wisdom of crowds in one mind : How individuals
can simulate the knowledge of diverse societies to reach better decisions”. Journal of
Mathematical Psychology, 55, 191-197 (2011).

Heiko Rauhut, Jan Lorenz, Frank Schweitzer, and Dirk Helbing. “Reply to Farrell: Im-
proved individual estimation success can imply collective tunnel vision”. Proceedings of
the National Academy of Sciences (PNAS), 108, E626 (2011).

Ingo Scholtes. “Harnessing complex structures and collective dynamics in large networked
computing systems”. PhD thesis. 2011, pp. 1-214.

Frank Schweitzer. “Sind die Physiker schuld an der Finanzkrise?” Physik Journal, 10, 3
(2011).

Frank Schweitzer and Matthew E. Taylor. “Editorial: Agents and multi-agent systems”.
Advances in Complex Systems (ACS), 14, iii-iv (2011).

Paolo Tasca and Stefano Battiston. “Diversification and Financial Stability”. SSRN Elec-
tronic Journal, 11-001 (2011).

Claudio Juan Tessone, Markus Michael Geipel, and Frank Schweitzer. “Sustainable growth
in complex networks”. Furophysics Letters, 96, 58005 (2011).

Stefania Vitali and Stefano Battiston. “Geography versus topology in the european own-
ership network”. New Journal of Physics, 13, 63021 (2011).

Stefania Vitali, James B. Glattfelder, and Stefano Battiston. “The network of global
corporate control”. PLoS-ONE, 6, 1-6 (2011).

Stefania Vitali, Mauro Napoletano, and Giorgio Fagiolo. “Spatial localization in manu-
facturing : A cross-country analysis”. Regional Studies, 45, 1534-1554 (2011).



[115]
[116]
[117]
[118]

[119]

[120]
[121]

[122]

[123]

[124]
[125]

[126]

[127]

[128]

[129]

[130]

131]

132]

51

Frank Edward Walter. “Trust as the basis of coalition formation in electronic market-
places”. Advances in Complex Systems (ACS), 14, 111-131 (2011).

Stefano Battiston, James B. Glattfelder, Diego Garlaschelli, F Lillo, and Guido Caldarelli.
“The Structure of Financial Networks”. Network Science, 131-163 (2010).

Riley Crane, Frank Schweitzer, and Didier Sornette. “Power law signature of media expo-
sure in human response waiting time distributions”. Physical Review E, 81, 1-6 (2010).

Patrick Groeber and Heiko Rauhut. “Does ignorance promote norm compliance?” Com-
putational and Mathematical Organization Theory, 16, 1-28 (2010).

Michael D Konig, Claudio Juan Tessone, and Yves Zenou. “From assortative to dissorta-
tive networks: The role of capacity constraints”. Advances in Complex Systems, 13, 483
(2010).

Jan Lorenz. “Heterogeneous bounds of confidence: Meet, discuss and find consensus!”
Inter Science Complexity, 15, 43-52 (2010).

Jan Lorenz and Dirk A. Lorenz. “On conditions for convergence to consensus”. IEEE
Transactions on Automatic Control, 55, 1651-1656 (2010).

Nicolas Perony, Barbara Koenig, and Frank Schweitzer. “A stochastic model of social
interaction in wild house mice”. In: Proceedings of the European Conference on Complex
Systems 2010. 2010.

Kerstin Press and Markus Michael Geipel. “Vanishing hands? On the link between prod-
uct and organization architecture”. Industrial and Corporate Change, 19, 1493-1514
(2010).

Frank Schweitzer. “Sozio - und (")konophysik sind etablierte Forschungsfelder”. Phys.
Unserer Zeit, 6, 3 (2010).

Frank Schweitzer and David Garcia. “An agent-based model of collective emotions in
online communities”. The European Physical Journal B, 77, 533-545 (2010).

J. K. Shin and Jan Lorenz. “Tipping diffusivity in information accumulation systems:
More links, less consensus”. Journal of Statistical Mechanics: Theory and Experiment,
2010, P06005-P06020 (2010).

Victor M. Eguiluz and Claudio Juan Tessone. “Critical behaviour in an evolutionary
ultimatum game with social structure”. Advances in Complex Systems (ACS), 12, 221—
232 (2009).

Markus Michael Geipel and Frank Schweitzer. “Software change dynamics: Evidence
from 35 Java projects”. In: Proceedings of the the 7th joint meeting of the Furopean
software engineering conference and the ACM SIGSOFT symposium on The foundations
of software engineering. New York, New York, USA: ACM Press, 2009, p. 2609.

Markus Michael Geipel, Claudio Juan Tessone, and Frank Schweitzer. “A complementary
view on the growth of directory trees”. The Furopean Physical Journal B, 71, 641-648
(2009).

James B. Glattfelder and Stefano Battiston. “Backbone of complex networks of corpora-
tions: The flow of control”. Physical Review E, 80, 36104 (2009).

Patrick Groeber, Frank Schweitzer, and Kerstin Press. “How groups can foster consensus:
The case of local cultures”. Journal of Aritifical Societies and Social Simulation, 12, 1-22
(2009).

Michael D Koenig and Stefano Battiston. “From Graph Theory to Models of Economic
Networks. A Tutorial”. In: Networks, Topology and Dynamics: Theory and Applications
to Economics and Social Systems. Vol. 613. Springer, 2009, p. 23.



52

133

[134]

[135]

[136]
[137)
[138]
[139]

[140]

[141]

[142]

[143]

[144]

[145)

[146]

[147]

[148]

[149]

3. Publications

Michael D Koenig, Stefano Battiston, and Frank Schweitzer. “Modeling evolving innova-
tion networks”. In: Innovation Networks . New Approaches in Modelling and Analyzing.
Understanding Complex Systems. Berlin, Heidelberg: Springer Berlin Heidelberg, 2009.
Chap. 8, pp. 187-267.

Jan Lorenz. “Universality in movie rating distributions”. The European Physical Journal
B, 71, 251-258 (2009).

Jan Lorenz, Stefano Battiston, and Frank Schweitzer. “Systemic risk in a unifying frame-

work for cascading processes on networks”. The Furopean Physical Journal B, 71, 441—
460 (2009).

Enrico Scalas and Frank Schweitzer. “Editorial: Complex networks”. Advances in Com-
plex Systems (ACS), 12, 1 (2009).

Frank Schweitzer. “Editorial: The complex systems section of EPJ B”. The Furopean
Physical Journal B, 67, 269-270 (2009).

Frank Schweitzer, Stefano Battiston, and Claudio Juan Tessone. “Editorial: Risk, mar-
kets, games, and networks”. The European Physical Journal B, 71, 439-440 (2009).

Frank Schweitzer and Laxmidhar Behera. “Nonlinear voter models: The transition from
invasion to coexistence”. The European Physical Journal B, 67, 301-318 (2009).

Frank Schweitzer, Giorgio Fagiolo, Didier Sornette, Fernando Vega-Redondo, Alessandro
Vespignani, and Douglas R. White. “Economic networks: The new challenges”. Science
(New York, N.Y.) 325, 422-425 (2009).

Frank Schweitzer, Giorgio Fagiolo, Didier Sornette, Fernando Vega-Redondo, and Douglas
R. White. “Economic Networks: What do we know and what do we need to know?”
Advances in Complex Systems, 12, 407-422 (2009).

Attila Szolnoki, Matjaz Perc, Gyoergy Szabo, and Hans Ulrich Stark. “Impact of aging
on the evolution of cooperation in the spatial prisoner’s dilemma game”. Physical Review
E, 80, 1-7 (2009).

Claudio Juan Tessone and Raul Toral. “Diversity-induced resonance in a model for opin-
ion formation”. European Physical Journal B, 71, 549-555 (2009).

Frank Edward Walter, Stefano Battiston, and Frank Schweitzer. “Personalised and Dy-
namic Trust in Social Networks”. In: Proceedings of the third ACM conference on Rec-
ommender systems-RecSys '09. New York, New York, USA: ACM Press, 2009, pp. 197—
204.

Jesus Emeterio Navarro - Barrientos, Ruben Cantero, Joao F. Rodrigues, and Frank
Schweitzer. “Investments in random environments”. Physica A, 387, 2035-2046 (2008).

Jesus Emeterio Navarro - Barrientos, Frank Edward Walter, and Frank Schweitzer. “Risk-
seeking versus risk-avoiding investments in noisy periodic environments”. International

Journal of Modern Physics C, 19, 971-994 (2008).

Stefano Battiston, Domenico Delli Gatti, and Mauro Gallegati. “Trade Credit Networks
and systemic risk”. In: Understanding Compler Systems. 2008th ed. Vol. 2008. Un-
derstanding Complex Systems. Berlin, Heidelberg: Springer Berlin Heidelberg, 2008.
Chap. Part IV, pp. 219-239.

Massimo Cencini, Claudio Juan Tessone, and Aaron Tornell. “Chaotic synchronizations
of spatially extended systems as nonequilibrium phase transitions.” Chaos (Woodbury,
N.Y.) 18, 037125 (2008).

Giorgio Fagiolo, Andrea Roventini, and Mauro Napoletano. “Are Output Growth-Rate
Distributions Fat-Tailed? Some Evidence from OECD Countries”. Journal of Applied
Econometrics, 23, 639-669 (2008).



[150]

[151]

[152]

[153]

[154]

[155]

[156]

[157]

158

[159]

[160]

[161]

[162]

[163)]

[164]

[165]

53

E Alejandro Herrada, Claudio Juan Tessone, Konstantin Klemm, Victor M. Eguiluz,
Emilio Hernandez - Garcia, and Carlos M Duarte. “Universal scaling in the branching of
the tree of life.” PLOS ONE, 3, 2757 (2008).

Michael D Koenig, Stefano Battiston, Mauro Napoletano, and Frank Schweitzer. “On
Algebraic Graph Theory and the Dynamics of Innovation Networks”. Networks and Het-
erogeneous Media, 3, 201-219 (2008).

Jan Lorenz and Stefano Battiston. “Systemic risk in a network fragility model analyzed
with probability density evolution of persistent random walks”. Networks and Heteroge-
neous Media, 3, 185 (2008).

Frank Schweitzer and Robert Mach. “The epidemics of donations: Logistic growth and
power-laws.” PLOS ONE, 3, e1458 (2008).

Hans Ulrich Stark, Dirk Helbing, Martin Schoenhof, and Janusz A. Holyst. “Alternating
cooperation strategies in a Route Choice Game : Theory , experiments , and effects of a

learning scenario”. In: Games, Rationality, and Behaviour. New York: Palgrave Macmil-
lan, 2008, pp. 256-273.

Claudio Juan Tessone and Frank Schweitzer. “Decelerating microdynamics can accelerate
macrodynamics in the voter model”. Physical Review Letters, 101, 1-4 (2008).

Claudio Juan Tessone and Frank Schweitzer. “Slower is faster: Fostering consensus for-
mation by heterogeneous interia”. Advances in Complex Systems (ACS), 11, 551-563
(2008).

Claudio Juan Tessone, Damian H. Zanette, and Raul Toral. “Global firing induced by
network disorder in ensembles of active rotators”. The Furopean Physical Journal B, 62,
319-326 (2008).

Diemo Urbig and Jan Lorenz. “Opinion dynamics: The effect of the number of peers met
at once”. Journal of Artificial Societies and Social Simulation, 11, 1-27 (2008).

Frank Edward Walter, Stefano Battiston, and Frank Schweitzer. “A model of a trust-
based recommendation system on a social network”. Autonomous Agents and Multi-Agent
Systems, 16, 5774 (2008).

Frank Edward Walter, Stefano Battiston, and Frank Schweitzer. “Coping with informa-
tion overload through trust-based networks”. In: Managing Complexity: Insights, con-
cepts, Applications. Berlin: Spinger, 2008, pp. 273-300.

Stefano Battiston, Domenico Delli Gatti, Mauro Gallegati, Bruce C. N. Greenwald, and
Joseph E. Stiglitz. “Credit chains and bankruptcy propagation in production networks”.
Journal of Economic Dynamics and Control, 31, 2061-2084 (2007).

Stefano Battiston, Joao F. Rodrigues, and Hamza Zeytinoglu. “The Network of Inter-
regional Direct Investment Stocks across Europe”. Advances in Complex Systems (ACS),
10, 29-51 (2007).

Giorgio Fagiolo, Mauro Napoletano, and Andrea Roventini. “How do output growth-rate
distributions look like? Some cross-country, time-series evidence”. The European Physical
Journal B, 57, 205-211 (2007).

Markus M. Geipel and Gerhard Weiss. A generic framework for argumentation-based
negotiation. Ed. by Matthias Klusch, Koen V. Hindriks, Mike P. Papazoglou, and Leon
Sterling. Vol. 4676. Lecture Notes in Computer Science. Berlin, Heidelberg: Springer
Berlin Heidelberg, 2007, pp. 209-223.

Markus Michael Geipel. “Self-organization applied to dynamic network layout”. Interna-
tional Journal of Modern Physics C, 18, 1537-1549 (2007).



54

[166]

167]

168

169

[170]

[171]

[172]

[173]

[174]

[175)

176

[177)

178

[179]

[180]

[181]

3. Publications

Patrick Groeber, Thomas Fent, and Frank Schweitzer. “Coexistence of social norms based
on in-and out-group interactions”. Advances in Complex Systems (ACS), 10, 271-286
(2007).

Jan Lorenz. “Continuous opinion dynamics under bounded confidence: A survey”. Inter-
national Journal of Modern Physics C, 18, 18191838 (2007).

Robert Mach and Frank Schweitzer. “Modeling vortex swarming in daphnia”. Bulletin of
mathematical biology, 69, 539-562 (2007).

Kerstin Press. “Divide and conquer? The role of governance for the adaptability of in-
dustrial districts”. Advances in Complex Systems (ACS), 10, 73-92 (2007).

Kerstin Press. “When does defection pay? The stability of institutional arrangements in
clusters”. Journal of Economic Interaction and Coordination, 2, 67-84 (2007).

Kerstin Press, Markus Michael Geipel, and Frank Schweitzer. “The nature of production
and organisation, An N/K model of modularity, (dis)integration and performance”. In:
APPROPRIABILITY, PROXIMITY, ROUTINES AND INNOVATION. Copenhagen,
2007.

A. Russo, M. Catalano, E. Gaffeo, Mauro Gallegati, and Mauro Napoletano. “Industrial
dynamics, fiscal policy and R&D: Evidence from a computational experiment”. Journal
of Economic Behavior & Organization, 64, 426-447 (2007).

Frank Schweitzer. “Collective decisions in multi-agent systems”. In: Advancing Social
Stmulation: The First World Congress. Ed. by Shingo Takahashi, David Sallach, and
Juliette Rouchier. Tokyo: Springer, 2007, pp. 7-12.

Frank Schweitzer. “Multi-agent approach to the self-organization of networks”. In: Un-
derstanding and Managing Complex Agent-Based Dynamical Networks. Singapore: World
Scientific, 2007, pp. 1-20.

Frank Schweitzer and Markus Michael Geipel. “Review of Biology, Sociology, Geology by
Computational Physicists (Monograph Series on Nonlinear Science and Complexity)”.
JASSS-The Journal of artificial societes and social simulation, 10, (2007).

A. M. Seufert and Frank Schweitzer. “Aggregate dynamics in an evolutionary network
model”. International Journal of Modern Physics C, 18, 1659-1674 (2007).

Frank Edward Walter, Stefano Battiston, and Frank Schweitzer. “Emergence and evo-
lution of coalitions in buyer-seller networks”. In: Emergent Intelligence of Networked
Agents. Vol. 56. Studies in Computational Intelligence. Berlin, Heidelberg: Springer, 2007,
pp. 245-258.

Gerard Weisbuch and Stefano Battiston. “From production networks to geographical
economics”. Journal of Economic Behavior and Organization, 64, 448-469 (2007).

Stefano Battiston, Frank Edward Walter, and Frank Schweitzer. “Impact of Trust on the
Performance of a Recommendation System in a Social Network”. In: Proceedings of the

Workshop on Trust at the Fifth International Joint Conference on Autonomous Agents
and Multi-Agent Systems (AAMAS’06). 2006.

Guido Caldarelli, Stefano Battiston, Diego Garlaschelli, and Hideki Takayasu. “The skele-
ton of the Shareholders Networks”. In: Practical Fruits of Econophysics. Tokyo: Springer-
Verlag, 2006, pp. 297-301.

Belinda Aparicio Diaz and Thomas Fent. “An agent-based simulation model of age-at-
marriage norms”. In: Agent-Based Computational Modelling: Applications in Demogra-
phy, Social, Economic and Environmental Sciences. Berlin: Springer, 2006, pp. 85-116.



[182]

[183]

[184]

[185]

[186]

55

Mauro Napoletano, Andrea Roventini, and Sandro Sapio. “Modelling smooth and uneven
cross-sectoral growth patterns : An identification problem”. Economics Bulletin, 15, 1-8
(2006).

Frank Schweitzer and Silverberg Gerald. “Konkurrenz, Selection und Innovation in oekonomis-

chen Systemen”. In: Irreversible Prozesse und Selbstorganisation. Berlin: Logos-Verlag,
2006, pp. 361-373.

Diego Garlaschelli, Stefano Battiston, Maurizio Castri, Vito D. P. Servedio, and Guido
Caldarelli. “The scale-free topology of market investments”. Physica A: Statistical Me-
chanics and its Applications, 350, 491-499 (2005).

Alexia Prskawetz, Barbara Zagaglia, Thomas Fent, and Vegard Skirbekk. “Decomposing
the change in labour force indicators over time”. Demographic Research, 13, 163—188
(2005).

Frank Schweitzer, Robert Mach, and Muehlenbein Heinz. “Agents with heterogeneous
strategies interacting in a spatial IPD agent’s strategies”. In: Lecture Notes in Economics
and Mathematical Systems. i. Springer, 2005, pp. 87-102.



56 3. Publications



4 Talks

In addition to publications, scientific presen-
tations are an important way of disseminating
our achievements. In fact, talks are quite an
efficient way of promoting our research activi-
ties. Invited talks, in particular, and talks se-
lected for highly competitive conferences reflect
to what extent our research is recognised by the
scientific community.

Looking back on the previous years, we find
that the number of talks given has steadily in-
creased. This indicates both that we have more
results to disseminate and that our contribu-
tions are increasingly recognised by the scien-

300 -

200 -

Cumulative number of Talks

1 1 1 1
2005 2006 2007 2008

1
2009

tific community.

This list does not include presentations
given during internal research meeting. It is
worth noting that the range of talks encom-
passes almost all of our research fields, and
at various levels, from local seminar talks, to
competitive conferences, to invited talks and
keynote presentations at major conferences.
So, we can see this as a good indicator that
we have reached some public attention for our
research.

Figure 4.1 shows that in the past 5 years,
we have increased our activity in talks.

1 1 1 1 1
2010 2011 2012 2013 2014

Year

Figure 4.1: The activity of the chair in promoting our research activities through talks. For the year

2014, the number of talks was estimated.
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2014

Schweitzer, Frank: Modeling emotional agents: Data, Interaction, Simulation,
GESIS - Leibniz-Institut fiir Sozialwissenschaften Kéln, December 01, 2014

Schweitzer, Frank: How we collaborate - A complex network approach, Second
Annual KnowEscape Conference, Thessaloniki, Greece, November 24 — 26, 2014

Perony, Nicolas: Reality mining of collective socio-spatial processes, Social Com-
puting Group, Idiap Research Institute, Martigny, Switzerland, November 07, 2014

Scholtes, Ingo: Modeling Time-Varying Complex Networks: The Importance of
Non-Markovianity, Ziirich Seminar on Applied Statistics, October 23, 2014

Perony, Nicolas: Reality mining of collective socio-spatial processes, Wearable
Computing Lab, ETH Ziirich, Ziirich, Switzerland, October 20, 2014

Garcia, David: Computational social science: Studying and modelling humans
through their digital traces, Bell Labs Dublin, October 03, 2014

Schweitzer, Frank: Introduction to systems thinking and dynamics, The Club of
Rome, Impact Hub Ziirich, October 02, 2014

Garcia, David: Online Privacy as a Collective Phenomenon , ACM Conference on
Online Social Networks (COSN’14), October 01 — 02, 2014

Garcia, David: Network polarization in online politics participatory media, In-
ternet, Policy & Politics Conference, University of Oxford, Oxford, UK, September 26,
2014

Garas, Antonios: Cities and economic activities: a mutualistic dependence, 3rd
International Workshop on Citizen Networks - CitiNet 25th September 2014, Lucca Italy,
September 25, 2014

Garas, Antonios: Centrality-based career paths, success, and social influence,
Quantifying Success 2.0 at ECCS 2014, Lucca, Italy, September 24, 2014

Garas, Antonios: Predicting Scientific Success Based on Co-authorship Net-
works, ECCS 2014, Lucca, Italy, September 23, 2014

Wider, Nicolas: Diffusion in Non-Markovian Temporal Networks: Slow-Down or
Speed-Up?, European Conference on Complex Systems (ECCS), Lucca, Italy, September
23, 2014

Wider, Nicolas: The influence of interconnectivity on diffusion dynamics, Euro-
pean Conference on Complex Systems (ECCS), Lucca, Italy, September 22, 2014

Scholtes, Ingo: The Social Dimension of Information Ranking, Big Data und Gesell-
schaft: interdisziplindre Analysen, Stuttgart, Germany, September 22, 2014

Scholtes, Ingo: Big Data and Socio-Technical Systems, Keynote at SASOST Work-
shop, Imperial College London, UK, September 12, 2014

Scholtes, Ingo: Complex Networks: A Tutorial, Tutorial Lectures at IEEE SASO
2014, Imperial College London, UK, September 08, 2014

Garcia, David: Political activity and network polarization in online participatory
media, GESIS, Cologne, September 08, 2014

Garas, Antonios: Indicators for sustainable development in urban areas, In-
vited talk at the EU-Japan Workshop 2014: ”Exploring socioeconomic-technological-
environmental systems across the boundary”, Kyoto University, Japan, September 05,
2014

Perony, Nicolas: Why Did the Meerkat Cross the Road? Adaptation of Phylo-
genetically-Old Behaviours to Modern Threats, 51st Annual Conference of the
Animal Behavior Society, Princeton University, Princeton NJ, USA, August 13, 2014
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Perony, Nicolas: Reality mining of collective socio-spatial processes, MIT Media
Lab, Cambridge MA, USA, August 07, 2014

Perony, Nicolas: Bridging the gap between social and spatial complexity in the
study of animal behaviour, XVth Congress of the International Society for Behavioral
Ecology (ISBE 2014), New York NY, USA, August 01, 2014

Tomasello, Mario Vincenzo: The Rise and Fall of R&D Networks, International
Schumpeter Society Conference, Jena, Germany, July 30, 2014

Perony, Nicolas: Reality mining of collective socio-spatial processes, Leibniz Insti-
tute of Freshwater Ecology and Inland Fisheries, Berlin, Germany, June 24, 2014

Tomasello, Mario Vincenzo: The Rise and Fall of R&D Networks, DRUID Society
Conference 2014 on entrepreneurship, organizationm innovation, Copenhagen, Denmark,
June 17, 2014

Perony, Nicolas: An integrated approach to dispersal in animal groups, Laboratory
of Movement Analysis and Measurement, EPF Lausanne, Lausanne, Switzerland, June 10,
2014

Tessone, Claudio Juan: Bitcoins: the transition towards centralisation of a de-
centralised economy, International School and Conference on Network Science (NetSci
2014), Berkeley, California CA, USA, June 06, 2014

Scholtes, Ingo: Diffusion in Non-Markovian Temporal Networks: Slow-Down
or Speed-Up?, International School and Conference on Network Science (NetSci 2014),
Berkeley, California CA, USA, June 06, 2014

Garcia, David: Quantitative Analysis and Modeling of Collective Emotions in
Online Communities, Reading Emotions Conference, University Ziirich, Ziirich, Switzer-
land, June 06, 2014

Garas, Antonios: Weighting the weights: k-shell decomposition and applications
to weighted economic networks, International School and Conference on Network
Science (NetSci 2014), Berkeley, California CA, USA, June 05, 2014

Schweitzer, Frank: How we collaborate - A complex network approach, Interna-
tional School and Conference on Network Science (NetSci 2014), Berkeley, California CA,
USA, June 04, 2014

Schweitzer, Frank: Beyond aggregated networks - What we got wrong and will
have to get right, Satellite Workshop: Higher-Order Models in Network Science, NetSci
2014, Berkeley CA, USA, June 03, 2014

Scholtes, Ingo: Higher-Order Aggregate Representations of Temporal Networks,
NetSci Satellite ”Higher-Order Models in Network Science”, Berkeley CA, USA, June 03,
2014

Schweitzer, Frank: Analysing temporal bipartite social networks, Satellite Work-
shop: Multiple Network Modeling, Analysis and Mining, NetSci 2014, Berkeley CA, USA,
June 02, 2014

Tessone, Claudio Juan: Collective behaviour induced by network volatility, Inter-
national School and Conference on Network Science (NetSci 2014), Berkeley, California
CA, USA, June 02, 2014

Garcia, David: Gender Asymmetries in Reality and Fiction: The Bechdel Test
of Social Media, 8th International Conference on Weblogs and Social Media (ICWSM
'14), University of Michigan, Ann Arbor, USA, June 02, 2014

Scholtes, Ingo: Complex Structures and Collective Dynamics in Networked Sys-
tems: Foundations for Self-Adaptation and Self-Organization, Summer School,
KTH Royal Institute, Stockholm, Sweden, June 01 — 01, 2014
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Schweitzer, Frank: Modeling user behavior in online social network, Al Seminar,
Information Science Institute, University of Southern California, Marina del Rey CA, USA,
May 27, 2014

Perony, Nicolas: Reality mining of collective behavioural processes, Collective
Motion 2014 Meeting, Open Innovation House, Helsinki, Finland, May 27, 2014

Garcia, David: Gender Asymmetries in Reality and Fiction, ETH Science Slam,
ETH Ziirich, Ziirich, Switzerland, May 22, 2014

Abisheva, Adiya: On Swiss multi-party political system and polarization in Polit-
netz, SKIN3 workshop, Budapest, Hungary, May 22 — 23, 2014

Garcia, David:  Political activity and polarization in Politnetz and Twitter,
Hanse-Wissenschaftskolleg Delmenhorst, Bremen, Germany, May 10, 2014

Schweitzer, Frank: Success and failure - A complex network approach, Institute
for Theoretical Physics, Wroclaw University, Wroclaw, Poland, May 09, 2014

Garas, Antonios: Alliance formation in R&D networks, and the role of geography,
COST IS1104 workshop ” The Geography of Financial Networks”, Aix-Marseille Université,
Aix en Provence, France, May 02, 2014

Tessone, Claudio Juan: Bitcoin bubbles: From social signals to centralisation in
a decentralised economy, Workshop on Big Data and Marketing, University Ziirich,
Ziirich, Switzerland, April 28, 2014

Garcia, David: Analisis de polarizacion, desigualdad y resiliencia social a través
de huellas digitales, Universidad Autéonoma de Madrid, Madrid, Spain, April 25, 2014

Scholtes, Ingo: Automated Software Re-modularization Based on Move Refac-
toring, 13th International Conference on Modularity 2014, Lugano, Switzerland, April 22
— 25, 2014

Garcia, David: Gender Asymmetries in Reality and Fiction, Euraxess Roadshow
Science Slam, ETH Ziirich, Ziirich, Switzerland, April 09, 2014

Scholtes, Ingo: When your social position predicts your success: lessons from
Open Source communities and citations, Lorentz Centre Workshop Simulating the
Social Processes of Science, Leiden, The Netherlands, April 09, 2014

Perony, Nicolas: Merging global geographic and local social information: biologi-
cal reality mining of behavioural processes, Geographic Information Science Centre,
University of Ziirich, Ziirich, Switzerland, April 08, 2014

Schweitzer, Frank: Beyond simulating science - What do we learn from data?
And how do we verify our models?, Lorentz Centre Workshop Simulating the Social
Processes of Science, Leiden, The Netherlands, April 07, 2014

Garcia, David: Understanding Collective Emotions in Online Communities
Through Agent-Based Modelling, Consortium of European Research on Emotion Con-
ference 2014 (CERE 2014), Humboldt University Berlin, Berlin, Germany, March 27 — 28,
2014

Schweitzer, Frank: Predicting systemic risk - Cascading processes in complex
networks, Physikalisches Kolloquium, University of Basel, Basel, Switzerland, March 21,
2014

Schweitzer, Frank: Making better use of online media for marketing - Collec-
tive emotions and social influence in product reviews, Seminar: IT for Marketing
Management, Ziirich, Switzerland, March 19, 2014

Tomasello, Mario Vincenzo: The Role of Endogenous and Exogenous Mechanisms
in the Formation of R&D Networks, OFCE - SKEMA Business School, Nice, France,
March 19, 2014
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Scholtes, Ingo: Categorizing Bugs with Social Networks: A Case Study on Four
Open Source Software Communities, Software Engineering Conference (SE 2014),
Kiel, Germany, February 27, 2014

Scholtes, Ingo: Challenges and Research Directions for Self-optimisation, Or-
ganic and Autonomic Computing, 2nd International Workshop on Self-optimisation
in Organic and Autonomic Computing Systems (SAOS 2014), Liibeck, Germany, February
25, 2014

Abisheva, Adiya: Who Watches (and Shares) What on YouTube? And When?
Using Twitter to Understand YouTube Viewership, 7th ACM International Con-
ference on Web Search and Data Mining (WSDM ’14), New York City NY, USA, February
24 — 28, 2014

Perony, Nicolas: Biological reality mining for the behavioural sciences, Institut
Pluridisciplinaire Hubert Curien, CNRS, Strasbourg, France, January 29, 2014

2013

Zanetti, Marcelo Serrano: A Complex Systems Approach to Software Engineering,
Doctoral Defense, ETH Ziirich, Switzerland, December 09, 2013

Schweitzer, Frank: Utilizing Social Influence: Empirics and Modeling, Research
Seminar, Institute for Futures Studies, Stockholm, Sweden, December 06, 2013

Schweitzer, Frank: Selbstorganisation und Evolution im Spiegel von Faust II,
Forschungskolloquium, Collegium Helveticum, Ziirich, Switzerland, November 28, 2013

Schweitzer, Frank: The Rise and Fall of collaborations: Insights from a large-
scale analysis of R&D networks, ESHIA Winter Workshop, Nanyang Technological
University, Singapore, November 18 — 19, 2013

Scholtes, Ingo: The Social Dimension of Collaborative Information Spaces, First
Annual KNOWeSCAPE Conference, Aalto University, Espoo, Finland, November 18 — 20,
2013

Schweitzer, Frank: The Rise and Fall of collaborations: Insights from a large-
scale analysis of R&D networks, KAIST Globar Seminar, Department of Management
Science, Korean Advanced Institute for Science and Technology (KAIST), Deajeon, Korea,
November 14, 2013

Schweitzer, Frank: Cascading process in complex networks: From systemic risk
in banking networks to the collapse of Friendster, Colloquium talk, Physics De-
partment, Pohang University of Science and Technology (POSTECH), Pohang, Korea,
November 13, 2013

Schweitzer, Frank: Cascading process in complex networks: From systemic risk in
banking networks to the collapse of Friendster, Physics Department, Seoul National
University, Seoul, Korea, November 11, 2013

Schweitzer, Frank: Success and Failure: A Complex Network Perspective, Com-
plexity Forum, Centre of Complexity Science, University of Warwick, UK, October
23, 2013

Schweitzer, Frank: Merging the Known and the Unknown - The Concept of Brow-
nian Agents, Conference ”Probabilistic Modeling in Science and Philosophy”,
Oeschger Centre for Climate Change Research, University of Bern, Switzerland, October
12 - 12, 2013

Garcia, David: Measuring Social Resilience and Polarization Through Digital
Traces: The Autopsy of Friendster and the Eurovision Crisis , CCNR seminar,
Northeastern University, Boston, October 09, 2013
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266. Garcia, David: Social resilience in online communities: The autopsy of Friend-
ster , 1st ACM Conference in Online Social Networks, Northeastern University, Boston,
October 07, 2013

265. Garcia, David: The Role of Emotions in Contributors Activity: A Case Study
of the Gentoo Community, Third International Conference on Social Computing and
Its Applications, Karlsruhe, Germany, October 02, 2013

264. Perony, Nicolas: The secret social lives of bats (and other interesting creatures),
TEDxZiirich 2013, Ziirich, Switzerland, October 02, 2013

263. Scholtes, Ingo: Force-based Layout of Non-Markovian Temporal Networks, Eu-
ropean Conference on Complex Systems (ECCS), Barcelona, Spain, September 20, 2013

262. Scholtes, Ingo: Predicting success based on social network analysis, Invited Talk
at ECCS satellite workshop Quantifying Success, Barcelona, Spain, September 18, 2013

261. Garas, Antonios: Betweenness Preference: Quantifying Correlations in the Topo-
logical Dynamics of Temporal Networks, Furopean Conference on Complex Systems
(ECCS), Barcelona, Spain, September 17, 2013

260. Scholtes, Ingo: The Social Dimension of Information Ranking, Talk at Workshop
Sozioinformatik 2013, University Koblenz-Landau, Koblenz, Germany, September 16, 2013

259. Scholtes, Ingo: Complex Structures and Collective Dynamics in Networked Sys-
tems: Foundations for Self-Adaptation and Self-Organization, Tutorial Lecture,
IEEE International Conference on Self-Adaptive and Self-Organizing Systems (SASO 2013),
Philadelphia, PA, USA, September 13, 2013

258. Schweitzer, Frank: Success and Failure: A Complex Network Approach, 2013
Chinese Conference ’'Complex Networks’, HangZhou, China, September 13 — 15, 2013

257. Scholtes, Ingo: Self-Adaptation and Self-Organization in Socio-Technical Sys-
tems: A Tale of Two Layers, Panel Talk at IEEE SASO 2013, Philadelphia, PA, USA,
September 12, 2013

256. Scholtes, Ingo: Topological and Temporal Complexity in Socio-Technical Sys-
tems, Workshop on Self-Adaptive and Self-Organising in Socio-Technical Systems (SASOST)
at IEEE SASO 2013, Philadelphia, PA, USA, September 09, 2013

255. Scholtes, Ingo: Topological and Temporal Complexity in Socio-Technical Sys-
tems, Invited Talk at University of Nebraska, Omaha, USA, September 05, 2013

254. Garcia, David: The Digital Traces of Social Resilience, Scientifica Zelt at Polyter-
rasse, Zirich, Switzerland, August 31, 2013

253. Perony, Nicolas: Fission-fusion dynamics as a mechanism for group size regu-
lation in Bechstein’s bats, Applied Zoology and Nature Conservation, University of
Greifswald, Greifswald, Germany, August 30, 2013

252. Scholtes, Ingo: Topological and Temporal Complexity in Socio-Technical Sys-
tems, Invited Talk, Google Labs, Ziirich, Switzerland, August 26, 2013

251. Perony, Nicolas: At the crossroads between collective motion and social struc-
ture: What can we learn from a social perspective on movement ecology?,
Plenary talk, Max Planck Institute for Ornithology, Radolfzell, Germany, August 23, 2013

250. Battiston, Stefano: Efficiency and Stability of R&D Networks, Inside the Box of
Technology, Santa Fe Institute, USA, August 07, 2013

249. Battiston, Stefano: DebtRank: Too Central to Fail?, Seminar - Central Bank of
Austria, July 21, 2013

248. Scholtes, Ingo: Modeling and Analysis of Complex Dynamic Networks: Why

Should Computer Scientists Care?, Invited Talk, Computer Science Colloquium, Uni-
versity of Augsburg, Germany, July 18, 2013
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Battiston, Stefano: DebtRank Analysis of Japanese Credit Network, Financial
Networks and Systemic Risk, Stat Phys Satellite Workshop 2013, Kyoto, Japan, July 17,
2013

Battiston, Stefano: DebtRank, Systemic Risk and Future Challenges for the
Social Scieces, Horizons in Social Sciences 2013, IMT Lucca, Italy, July 11, 2013

Perony, Nicolas: New telemetry tools for advanced studies of collective behaviour
in the field, Department of Zoology, University of Cambridge, Cambridge, UK, July 01,
2013

Schweitzer, Frank: Predicting Success, ISI Torino/CRT Foundation, Torino, Italy, June
28, 2013

Garcia, David: Political Polarization in Participatory Media, Non-Equilibrium So-
cial Science Conference (NESS), ISCTE Lisbon University Institute, Lisbon, Portugal,
June 11 — 12, 2013

Garcia, David: Collective Emotions in the Internet Society, Global Brain Institute
- Vrije Universieit Brussel, Brussels, Belgium, June 07, 2013

Pfitzner, René: Betweenness Preference: Quantifying Correlations in Temporal
Networks, The International Workshop and Conference on Network Science (NetSci),
Copenhagen, Denmark, June 07, 2013

Scholtes, Ingo: The Paths Not Taken: Aggregate Networks Considered Harmful!,
The International Workshop and Conference on Network Science (NetSci), Copenhagen,
Denmark, June 07, 2013

Battiston, Stefano: Introduction to Parallel Session on Financial Networks:
Overview of FOC Activities, The International Workshop and Conference on Network
Science (NetSci), Copenhagen, Denmark, June 06, 2013

Scholtes, Ingo: Social Dynamics in Open Source Communities: Research Meth-
ods, Applications and Perspectives, The International Workshop and Conference
on Network (NetSci) Science Satellite workshop Social Dynamics (SocialD), Copenhagen,
Denmark, June 04, 2013

Scholtes, Ingo: Modeling and Analysis of Complex Dynamic Networks: Why
Should Computer Scientists Care?, Invited Talk, The International Workshop and
Conference on Network Science (NetSci) satellite workshop ”Dynamic Information and
Communication Networks”, Copenhagen, Denmark, June 03, 2013

Garas, Antonios: What do we lose when we aggregate temporal networks?, The
International Workshop and Conference on Network (NetSci) satellite workshop ” Temporal
and Dynamic Networks: From Data to Models”, Copenhagen, Denmark, June 03, 2013

Zanetti, Marcelo Serrano: The Rise and Fall of a central contributor: Dynamics
of social organization and performance in the Gentoo community, International
Workshop on Cooperative and Human Aspects of Software Engineering (ICSE), CHASE,
San Francisco, USA, May 25, 2013

Zanetti, Marcelo Serrano: Categorizing Bugs with Social Networks: A Case Study
on Four Open Source Software Communities, International Conference on Software
Engineering (ICSE) 2013, SEIP, San Franscico, USA, May 24, 2013

Perony, Nicolas: Bridging the gap between social and spatial complexity in col-
lective animal behaviour, Invited seminar, CoSy seminar series, Department of Math-
ematics, Uppsala University, Uppsala, Sweden, May 15, 2013

Schweitzer, Frank: Doppelte Botschaften - Wie Emotionen unsere Online-Mit-
teilungen beeinflussen, Treffpunkt Science City: Kommunikation - Zeichen, Sprachen,
Botschaften, Ziirich, Switzerland, April 14, 2013



64 4. Talks

231. Scholtes, Ingo: Structure and Dynamics of Collaborative Software Engineering;:
A Complex Networks Perspective, Invited Talk at IBM Switzerland, Ziirich, Switzer-
land, April 11, 2013

230. Schweitzer, Frank: Modeling Systemic Risk, Workshop on Complexity Models for
Systemic Instabilities and Crises, Leiden, Netherlands, April 09, 2013

229. Pfitzner, René: Temporal Networks and Information Spaces, Data Archiving and
Networked Services (DANS), The Hague, Netherlands, April 09, 2013

228. Tasca, Paolo: Internal Seminar at Central Bank of Portugal: Systemic risk in
Financial Networks, Banco de Portugal, Lisbon, Portugal, March 30, 2013

227. Pfitzner, René: Physics and the Information Society: Turning Big Data into
Big Insight, Topical Talk at Deutsche Physikalische Gesellschaft (DPG) Spring Meeting,
Regensburg, Germany, March 14, 2013

226. Scholtes, Ingo: Categorizing Bugs with Social Networks: A Case Study on Four
Open Source Software Communities, Invited Talk, Monte Verita Symposium ” Aug-
menting Software Developer Support to Improve Productivity”, Monte Verita, Ascona,
Switzerland, March 11, 2013

225. Scholtes, Ingo: Organic Computing: Research Perspectives, Invited Talk at Organic
Computing Perspectives Seminar, Hiinfeld, Germany, March 06, 2013

224. Tomasello, Mario Vincenzo: An activity-driven model for the growth of R&D
networks, Journal Club @ MOBS, Northeastern University, Boston, U.S.A., March 01,
2013

223. Battiston, Stefano: DebtRank: Too Central to Fail?, Deutsche Bundesbank Confer-
ence NetoNet, Frankfurt, February 13, 2013

222. Garcia, David: A modelling framework for collective emotions in online com-
munities, Warsaw University of Technology, Warsaw, Poland, January 30, 2013

221. Schweitzer, Frank: Collective Dynamics in Cyberspace: Chaos or Order?, Physikalis-
ches Kolloquium, University of Chemnitz, Chemnitz, Germany, January 09, 2013

2012

220. Perony, Nicolas: Decoding social and spatial complexity in animal groups, Invited
seminar, Max Planck Institute for Ornithology, Radolfzell, Germany, December 07, 2012

219. Scholtes, Ingo: Vom Programmierer zum Team, vom Team zur Community -
Perspektiven des Social Software Engineering, Invited Talk at DATEV TrendScout
Workshop, Nirnberg, Germany, November 27, 2012

218. Schweitzer, Frank: Model validation for multilevel economic networks, Founda-
tional Research on Multilevel Complex Networks and Systems (MULTIPLEX) Kickoff
Meeting, Lucca, Italy, November 19, 2012

217. Zanetti, Marcelo Serrano: Empirical Software Engineering: Complexity Matters,
IBM DeveloperWorks Day, IBM Forum, Ziirich, Switzerland, November 14, 2012

216. Perony, Nicolas: Leadership and information transfer in moving animal groups,
Invited lecture, Collective Motion 2012 meeting at the Center for Interdisciplinary Re-
search, Bielefeld, Germany, November 09, 2012

215. Battiston, Stefano: DebtRank: Too Central to Fail? Financial Networks, the
FED and Systemic Risk, 6th Annual Quant Invest Congress, Paris, France, November
06, 2012

214. Garcia, David: Political Polarization and Popularity in Online Participatory Me-
dia: An Integrated Approach, Workshop on Politic, Elections, and Data, 21st
ACM International Conference on Information and Knowledge Management (CIKM’12),
Maui, Hawaii, USA, November 02, 2012
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213. Garcia, David: Modeling Online Collective Emotions: Workshop on Data-driven
User Behavioral Modelling and Mining from Social Media, 21st ACM Interna-
tional Conference on Information and Knowledge Management (CIKM’12) Maui, Hawaii,
USA, October 29, 2012

212. Battiston, Stefano: The architecture of the global corporate control network,
Workshop on the Crisis of Financialized Capital, University of Toulouse, Toulouse,
France, October 24 — 25, 2012

211. Zanetti, Marcelo Serrano: A Quantitative Study of Social Organisation in Open
Source Software Communities, Imperial College Computing Student Workshop (ICCSW),
London, United Kingdom, September 27, 2012

210. Battiston, Stefano: DebtRank: Too Central to Fail? Financial Networks, the
FED and Systemic Risk, Workshop on Global Systems and Networks of Net-
works, Madrid, Spain, September 27, 2012

209. Garcia, David: Measuring the dynamics of individual emotions under online in-
teraction through subjective and physiological responses, Society for Psychophys-
iological Research (SPR) 52nd annual meeting, New Orleans, Lousiana, USA, September
19 — 23, 2012

208. Pfitzner, René: Quantifying Correlations in the Topological Dynamics of Tem-
poral Networks, Institute for Scientific Interchange (ISI), Torino, Italy, September 18,
2012

207. Perony, Nicolas: On the interface between movement and sociality in animal
behaviour (and what lies on either side), Invited seminar, Santa Fe Institute, Santa
Fe NM, USA, September 13, 2012

206. Guerra, Beniamino: How Big is too big? Critical Shocks for Systemic Failure
Cascades, Latsis Symposium, ETH Ziirich, Ziirich, Switzerland, September 11 — 14, 2012

205. Tomasello, Mario Vincenzo: Network dynamics and the creation of knowledge in
R&D networks, Latsis Symposium, ETH Ziirich, Ziirich, Switzerland, September 11 —
14, 2012

204. Tasca, Paolo: The Matrix of Market Procyclicality and Systemic Risk, Latsis
Symposium, ETH Ziirich, Ziirich, Switzerland, September 11 — 14, 2012

203. Tomasello, Mario Vincenzo: The Rise and Fall of R&D networks across industries,
Latsis Symposium, ETH Ziirich, Ziirich, Switzerland, September 11 — 14, 2012

202. Garcia, David: Information content and emotional expression: positive words
carry less information, European Conference on Complex Systems (ECCS’12), Brussels,
Belgium, September 07, 2012

201. Tomasello, Mario Vincenzo: The evolution of R&D networks across industries,
European Conference on Complex Systems (ECCS’12), Brussels, Belgium, September 06,
2012

200. Perony, Nicolas: A quantitative look at social structure and group decision mak-
ing in Bechstein’s bats, Applied Zoology and Nature Conservation, University of Greif-
swald, Greifswald, Germany, September 05, 2012

199. Garcia, David: Amnalysing cultural affinity through the Eurovision Song Con-
test. Workshop in Cultural and opinion dynamics: Modeling, Experiments
and Challenges for the future, European Conference on Complex Systems (ECCS’12),
Brussels, Belgium, September 05, 2012

198. Mavrodiev, Pavlin: Quantitative analysis of roosting decisions in bats, Applied Zo-
ology and Nature Conservation, University of Greifswald, Greifswald, Germany, September
05, 2012
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197.

196.
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193.

192.

191.
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188.

187.

186.

185.

184.

183.

182.

181.

4. Talks

Zanetti, Marcelo Serrano: Sustainable Network Growth Based on Modular Struc-
tures, European Conference on Complex Systems (ECCS’12), Brussels, Belgium, Septem-
ber 04, 2012

Tomasello, Mario Vincenzo: Network dynamics and the creation of knowledge
in R&D networks , European Conference on Complex Systems (ECCS’12), Brussels,
Belgium, September 03, 2012

Perony, Nicolas: On fission-fusion dynamics and the establishment of complex

social structures, International Behavioral Ecology Congress (ISBE 2012), Lund Uni-
versity, Lund, Sweden, August 16, 2012

Perony, Nicolas: ” Take me to your leader!”: Inferring leadership in animal groups
on the move, Artificial Life 13, Michigan State University, East Lansing MI, USA, July
20, 2012

Schweitzer, Frank: Systemic Risk in Economic and Financial Networks, COST
MPO0801 Annual Meeting, National University of Ireland, Galway, Ireland, July 11 — 13,
2012

Schweitzer, Frank: Can we design social herding to enhance cooperation?, ETH
Zirich, Zirich, Switzerland, July 02 — 04, 2012

Perony, Nicolas: Different approaches to leadership in meerkat groups, Department
of Zoology, University of Cambridge, Cambridge, UK, July 02, 2012

Scholtes, Ingo: A Tunable Mechanism for Identifying Trusted Nodes in Large
Scale Distributed Networks, 11th IEEE International Conference on Trust, Security
and Privacy in Computing and Communications (TrustCom-2012), Liverpool, UK, June
25 — 27, 2012

Tomasello, Mario Vincenzo: Evolution of R&D networks across industries, SKEMA
Business School, Sophia Antipolis, France, June 25 — 30, 2012

Schweitzer, Frank: The next level of modeling social interaction: How to de-
tect, quantify and utilize emotional influence, Aalto Complexity Networks Factory,
Sannés, Finland, June 05, 2012

Schweitzer, Frank: Systemic Risk in Economic and Financial Networks , Aalto
Systems Forum, Aalto School of Economics, Aalto University, Helsinki, Finland, June 05,
2012

Zanetti, Marcelo Serrano: The Co-Evolution of Socio-Technical Structures in Sus-
tainable Software Development: Lessons from the Open Source Software Com-
munities, International Conference on Software Engineering (ICSE), Doctoral Sympo-
sium, Ziirich, Switzerland, June 04, 2012

Perony, Nicolas: Hierarchical Consensus Formation Reduces the Influence of
Opinion Bias, 26th European Conference on Modelling and Simulation, University of
Koblenz and Landau, Koblenz, Germany, May 30, 2012

Battiston, Stefano: DebtRank: Too Central to Fail? Financial Networks, the
FED and Systemic Risk, Workshop on Global Systems and Networks of Net-
works , Florence, Italy, May 16, 2012

Schweitzer, Frank: Systemic risk, Risk Center Seminar Series, ETH Ziirich, Ziirich,
Switzerland, April 24, 2012

Perony, Nicolas: On the link between collective movement and the emergence of
sociality, Invited talk, Laboratory of Insect Social Evolution, The Rockefeller University,
New York NY, USA, April 23, 2012

Scholtes, Ingo: Designing adaptive distributed systems: A complex networks
perspective, Invited talk at research seminar of Professor Vincent D. Blondel, Catholic
University of Louvain-La-Neuve, Belgium, April 20, 2012
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180. Perony, Nicolas: Quantitative analysis of animal social networks, Invited seminar,
Human Nature Lab, Harvard University, Cambridge MA, USA, April 19, 2012

179. Perony, Nicolas: From Social Dynamics to Collective Motion (and back), Invited
talk, Couzin Lab, Department of Ecology and Evolutionary Biology, Princeton University,
Princeton NJ, USA, April 17, 2012

178. Scholtes, Ingo: Statistical Mechanics of Networks: Applications in Future In-
formation Systems, Lecture Series at Summer School "Modeling and Analysis of Novel
Mechanisms in Future Internet Applications”, University of Wiirzburg, Germany, March
27 — April 03, 2012

177. Garas, Antonios: k-shells on weighted networks, Deutsche Physikalische Gesellschaft
(DPG) Annual Conference, Berlin, Germany, March 25 — 30, 2012

176. Schweitzer, Frank: Response to social norms enhancement by heterogeneous pop-
ulations, Deutsche Physikalische Gesellschaft (DPG) Annual Conference, Berlin, Ger-
many, March 25 — 30, 2012

175. Pfitzner, René: Sentiment Classification in Social Media - an exemplar study
in the micro-blogging platform Twitter, Deutsche Physikalische Gesellschaft (DPG)
Annual Conference, Berlin, Germany, March 25 — 30, 2012

174. Pfitzner, René: The Central Limit Theorem in Hierarchical Structures, Deutsche
Physikalische Gesellschaft (DPG) Annual Conference, Berlin, Germany, March 25 — 30,
2012

173. Garas, Antonios: The role of emotions in on-line communication, Deutsche Physikalis-
che Gesellschaft (DPG) Annual Conference, Berlin, Germany, March 25 — 30, 2012

172. Schweitzer, Frank: The Wisdom of Crowds Effect at Work: The Good, The Bad,
and The Ugly, Deutsche Physikalische Gesellschaft (DPG) Annual Conference, Berlin,
Germany, March 25 — 30, 2012

171. Schweitzer, Frank: When it pays off to pay tax: Insights from coupled mul-
tiplicative stochastic processes, Deutsche Physikalische Gesellschaft (DPG) Annual
Conference, Berlin, Germany, March 25 — 30, 2012

170. Schweitzer, Frank: Sociophysics models of emotions in blog debates, newsgroups,
and MySpace discussions, Review Meeting ” Cyberemotions”, Brussels, Belgium, March
16, 2012

169. Zanetti, Marcelo Serrano: A Network Perspective on Software Modularity, Interna-
tional Workshop on Complex Sciences in the Engineering of Computing Systems (ARCS),
CSECS, 2012, Munich, Germany, February 28, 2012

168. Tessone, Claudio Juan: Effects of volatility in real-world networks: modeling
based on monogamous networks, First International Workshop on Complex Sciences
in the Engineering of Computing Systems (CSECS), held at ARCS 2012, Munich, Ger-
many, February 28, 2012

167. Scholtes, Ingo: Organic Distributed Systems: A Complex Networks Perspec-
tive, First International Workshop on Complex Sciences in the Engineering of Computing
Systems (CSECS), held at ARCS 2012, Munich, Germany, February 28, 2012

166. Perony, Nicolas: Simplifying social complexity: a quantitative approach to social
interactions in animal groups, Invited seminar, Seminar of the Research Center on
Animal Cognition, Paul Sabatier University, Toulouse, France, February 28, 2012

165. Perony, Nicolas: Comparative analysis of social interactions in animal groups,
Animal Behaviour Seminar, Institute of Evolutionary Biology and Environmental Studies,
University of Ziirich, Ziirich, Switzerland, February 22, 2012
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164

163.

162.

161.

160.

159.

158.

157.

156.

155.

154.

153.

152.

151.

150.

149.

148.

4. Talks

Battiston, Stefano: Emergence of Systemic Risk in Financial Networks, European
Center for Advanced Research in Economics and Statistics (ECARES), Université Libre
de Bruxelles, Brussels, Belgium, February 09, 2012

Garcia, David: WP5 Research Update, The Austrian Research Institute for Artificial
Intelligence (OFAI) Cyberemotions Workshop, Vienna, Austria, January 18, 2012

2011

Schweitzer, Frank: The surprising power of social influence in the digital age,
U.S.-Swiss Dialogue, NYU Stern School of Business, New York University, New York NY,
USA, December 01, 2011

Schweitzer, Frank: Our Friends, our beliefs, our emotions: How computational
social science reads our digital traces, ETH Alumni NEC & Swissnex, Boston MA,
USA, November 29, 2011

Battiston, Stefano: Systemic risk in financial networks, Risk Center Seminar Series,
ETH Ziirich, Switzerland, November 29, 2011

Battiston, Stefano: Systemic risk in financial networks , Scuola Sant’Anna, Pisa,
Italy, November 22, 2011

Schweitzer, Frank: The next level of modeling social interaction: How to detect,
quantify and utilize emotional influence, Laboratory for Information and Decision
Systems Seminar, MIT, Cambridge MA, USA, November 22, 2011

Schweitzer, Frank: Collective Emotions on the Internet - How to quantify and
model emotional influence, The School of Informatics and Computing Colloquium
Series, Indiana University, Bloomington IL, USA, November 18, 2011

Schweitzer, Frank: Systemic risk in economic and financial networks, School of
Industrial Engineering Seminar, Purdue University, West Lafayette IN, USA, November
17, 2011

Schweitzer, Frank: The next level of modeling social interaction: How to de-
tect, quantify and utilize emotional influence , Northwestern Institute on Complex
Systems Seminars, Northwestern University, Evanston IL, USA, November 16, 2011

Battiston, Stefano: Lectures on Financial Networks, FOC School, Livorno, Italy,
November 13 — 16, 2011

Battiston, Stefano: Systemic risk in financial networks , Korea Advanced Institute
of Science and Technology (KAIST), Daejeon, Korea, November 02, 2011

Schweitzer, Frank: Systemic risk in economic and financial networks , Special
Seminar, Laboratory for Information and Decision Systems, MIT, Cambridge MA, USA,
October 21, 2011

Schweitzer, Frank: The next level of modeling social interaction: How to detect,
quantify and utilize emotional influence , Center for Complex Network Research &
Barabasi Lab Seminar, Northeastern University, Boston MA, USA, October 17, 2011

Perony, Nicolas: Uncomplicated social complexity: descriptive and mechanistic
approaches to animal social behaviour, Invited lecture, Lecture Series in Behavioural
and Evolutionary Ecology, University of Bern, Bern, Switzerland, October 12, 2011

Schweitzer, Frank: Open source software as a complex network, Center for the
Study of Complex Systems Seminar Series, University of Michigan, Ann Arbor MI, USA,
October 04, 2011

Schweitzer, Frank: SocioAware Agents — Better Agents?, Distinguished Lecture,
1st International Workshop on Socio-Aware Networked Computing Systems, 5th IEEE
International Conference on Self-Adaptive and Self-Organizing Systems, Ann Arbor MI,
USA, October 03 — 07, 2011
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Perony, Nicolas: The emergence of hierarchy through competition in social or-
ganisations, ”Hierarchy: From the Definition to the Characterization of Complex Sys-
tems”, Satellite Meeting of European Conference on Complex Systems (ECCS), University
of Vienna, Vienna, Austria, September 15, 2011

Perony, Nicolas: From individual energy to collective social behaviour in animal
populations, ”Social Energy: A Useful Notion for Analysing Complex Socio-ecological
Systems?”, Satellite Meeting of European Conference on Complex Systems (ECCS), Uni-
versity of Vienna, Vienna, Austria, September 14, 2011

Perony, Nicolas: How random is social behaviour?, European Conference on Complex
Systems (ECCS), Vienna, Austria, September 13, 2011

Schweitzer, Frank: Open source software as a complex network , Division of Com-
puter Science, Nanyang Technological University, Singapore, August 11, 2011

Schweitzer, Frank: Systemic risk in economic networks, Singapore Economic Review
Conference, Singapore, August 04 — 06, 2011

Scholtes, Ingo: Modeling of Emerging Internet Services: Social Networks and
Crowdsourcing, Invited Talk at FuroView 2011, University of Wiirzburg, Germany,
August 01, 2011

Garcia, David: Emotional communication patterns in online chat communities,
Plenary meeting of the International Society for Research on Emotion, Kyoto, Japan, July
26 — 29, 2011

Pfitzner, René: Statistical Classification of Cascading Failures in Power Grids,
2011 IEEE Power & Energy Society General Meeting, Detroit, USA, July 24 — 29, 2011

Battiston, Stefano: Systemically important nodes in complex financial networks,
International Workshop 'Coping with Crises in Complex Socio-Economic Systems’, Ziirich,
Switzerland, June 23, 2011

Tasca, Paolo: Diversification and Financial Stability, International Workshop on
Coping with Crises in Complex Socio-Economic Systems, June 20 — 25, 2011

Schweitzer, Frank: The risk to fail, International Workshop 'Coping with Crises in
Complex Socio-Economic Systems’, Ziirich, Switzerland, June 20 — 23, 2011

Battiston, Stefano: Systemically Important Nodes in Complex Networks, Inter-
national Conference on Network Science and Its Applications, Budapest, Hungary, June
09, 2011

Schweitzer, Frank: An Agent-based Model of Collective Emotions in Online Com-
munities, Department of Biological Physics, E6tvos Lorand University, Budapest, Hun-
gary, May 03, 2011

Perony, Nicolas: From Social dynamics to Collective motion (and back), Invited
talk, Ectvos Lorand University, Budapest, Hungary, May 03, 2011

Battiston, Stefano: Risk diversification and default cascades in financial networks,
Complex Networks Seminar, LIP6 lab Université Pierre et Marie Curie, Paris, France, April
28, 2011

Perony, Nicolas: Animal Interactions in the social and physical spaces, University
of Ziirich, Zirich, Switzerland, April 15, 2011

Battiston, Stefano: Liaisons Dangereuses: Systemic Risk in Financial Networks,
GRETHA Université Montesquieu, Bordeaux, France, April 08, 2011

Schweitzer, Frank: Sociophysics models of collective emotions in online commu-
nities, Review Meeting ” Cyberemotions”, Brussels, Belgium, March 21, 2011
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128.

127.

126.

4. Talks

Battiston, Stefano: Liaisons Dangereuses: Systemic Risk in Financial Networks ,
Observatoire Frangais des Conjonctures Economiques (OFCE), Sophia-Antipolis, France,
March 17, 2011

Schweitzer, Frank: An Agent-Based Model of Collective Emotions in Online
Communities, Deutsche Physikalische Gesellschaft (DPG) Annual Conference, Dresden,
Germany, March 13 — 18, 2011

Schweitzer, Frank: Collective Dynamics of Firms: A Statistical Physics Ap-
proach, Tutorial, Deutsche Physikalische Gesellschaft (DPG) Annual Conference, Dres-
den, Germany, March 13 — 18, 2011

Garcia, David: Product Reviews and IRC Channel Analysis, Project Workshop
”Cyberemotions”, Ljubljana, Slovenia, January 20, 2011
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2010

Schweitzer, Frank: Systemic Risk in Economic Networks, ESF SCSS Exploratory
Workshop: Information and Behaviour in Networks, Oxford, UK, December 08 — 10, 2010

Garcia, David: Modeling Collective Emotions in Online Communities, Institute
Jozef Stefan, Ljubljana, Slovenia, November 26, 2010

Schweitzer, Frank: Modeling Collective Emotions: A Stochastic Approach Based
on Brownian Agents, COST MP0801 Workshop ” Complex Stochastic Dynamics”, Vi-
enna, Austria, November 26 — 28, 2010

Schweitzer, Frank: Public Lecture: Complex Networks, Department of Physics, Uni-
versity of Vienna, Vienna, Austria, November 26, 2010

Schweitzer, Frank: Modeling Collective Emotions in Online Communities , CCSS
Seminar ”Modeling Complex Socio-Economic Systems and Crises”, ETH Ziirich, Ziirich,
Switzerland, November 09, 2010

Garcia, David: Modeling Collective Emotions in Online Communities , Universi-
dad Carlos III Madrid, Madrid, Spain, October 29, 2010

Perony, Nicolas: Social structure and long-term community evolution in the
association network of a wild house mouse population, Animal Behaviour Seminar,
University Zirich, Zirich, Switzerland, October 13, 2010

Schweitzer, Frank: Research on Systemic Risk: Contributions of ETH Ziirich to
FOC, FOC Kickoff Meeting, Rome, Italy, October 12 — 13, 2010

Schweitzer, Frank: Special Lectures: Collective Dynamics of Firms, Graduate
School of System Design and Management, Keio University, Yokohama, Japan, October
04, 2010

Schweitzer, Frank: The Hidden Complexity of Open Source Software, Business
School, University of Science and Technology, Shanghai, China, September 30, 2010

Schweitzer, Frank: Brownian Motion Scaled Up: Einstein’s Theory and the Col-
lective Dynamics of Brownian Agents, The Nobel Lectures at the "Albert Einstein’
Exhibition, China Science and Technology Museum N@©5, Beijing, China, September 29,
2010

Perony, Nicolas: The dynamical social network of a wild house mice population,
Data driven dynamical networks Workshop, Les Houches, France, September 27, 2010

Battiston, Stefano: Liaisons Dangereuses: Increasing Connectivity, Risk Sharing,
and Systemic Risk, MAFIN: Managing Financial Instability in Capitalistic Economies,
Reykjavik, Iceland, September 23 — 25, 2010

Perony, Nicolas: An agent-based approach to sociality in wild house mice, Dy-
namics On and Of Complex Networks IV Workshop, Lisbon, Portugal, September 16,
2010

Perony, Nicolas: Long-term community evolution in an animal society, Science of
Complex Networks Workshop, Lisbon, Portugal, September 15, 2010

Perony, Nicolas: A stochastic model of social interaction in wild house mice,
Furopean Conference on Complex Systems, Lisbon, Portugal, September 14, 2010

Battiston, Stefano: Liaisons Dangereuses: Increasing Connectivity, Risk Sharing,
and Systemic Risk , Workshop on Counterparty Risk and Systemic Risk, Institute Louis
Bachelier, Paris, France, September 02, 2010

Battiston, Stefano: Liaisons Dangereuses: Increasing Connectivity, Risk Shar-
ing, and Systemic Risk , Conference of European Economic Association, University of
Glasgow, Glasgow, UK, August 23 — 28, 2010
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4. Talks

. Tasca, Paolo: Financial Fragility Dynamics, WISE of the Advance School of Economics
(SSE), Venice, Italy, July 08, 2010

Schweitzer, Frank: Personalized and Dynamic Trust in Social Networks, Sunbelt
XXX Social Networks Conference, Riva del Garda, Italy, June 29 — July 04, 2010

Tasca, Paolo: Financial Fragility Dynamics , IX Swiss Doctoral Workshop in Finance,
Gerzensee, Switzerland, June 21 — 22, 2010

Battiston, Stefano: Liaisons Dangereuses: Increasing Connectivity, Risk Shar-
ing, and Systemic Risk , 2dn Conference on Financial Stability, University of Tilburg,
Tilburg, Netherlands, June 04, 2010

Schweitzer, Frank: Open Source Software as a Complex Network, COST MP 0801
Second Annual Meeting, Sunny Beach, Bulgaria, May 26 — 28, 2010

Schweitzer, Frank: Open Source Software: Networks of Social and Functional
Dependencies, The International Workshop and Conference on Network Science (NetSci)
School and Conference, Boston, USA, May 10 — 14, 2010

Battiston, Stefano: Liaisons Dangereuses: Increasing Connectivity, Risk Sharing,
and Systemic Risk , 2dn Conference on Financial Stability, Institut Louis Bachelier,
Paris, France, March 25, 2010

Tessone, Claudio Juan: Evolution based on centrality: bistability between hi-
erarchical and destructured networks, Deutsche Physikalische Gesellschaft (DPG)
conference, Regensburg, Germany, March 21 — 26, 2010

Schweitzer, Frank: The hidden complexity of open source software , Deutsche
Physikalische Gesellschaft (DPG) conference, Regensburg, Germany, March 21 — 26, 2010

Schweitzer, Frank: OSS Projects - Software Structure, Dynamics, Communiva-
tion, Workshop Mining Software Archives, Ascona, Switzerland, March 14 — 19, 2010

Schweitzer, Frank: Economic Networks: Micro and Macro Perspectives, Interdis-
ciplinary Colloquium, Jacobs University Bremen, Bremen, Germany, March 08, 2010

Battiston, Stefano: Efficiency and Stability of R&D Networks, COST Action MP0801
Workshop on Evolution and Co-evolution, Valencia, Spain, February 24 — 26, 2010

Battiston, Stefano: Systemic Risk in Complex Financial Networks, The VI National
Congress of the Institute for Biocomputation and Physics of Complex Systems (BIFI),
Zaragoza, Spain, February 02 — 06, 2010

Schweitzer, Frank: Modeling Collective Emotions in Cyberspace, Project Workshop
Cyberemotions, Wolverhampton, UK, January 21 — 23, 2010

2009

Schweitzer, Frank: Modeling collective interactions in social systems, Workshop
Simulating Complex Organizations’, Center for Advanced Studies, Ludwig-Maximilian
University Munich, Munich, Germany, November 30, 2009

Schweitzer, Frank: Predicting Systemic Risk: The role of contagion and cascades,
Complex’09 — The 9th Asia-Pacific Complex Systems Conference, Tokyo, Japan, November
4 - 17,2009 (invited talk)

von Ledebur, Sidonia: Patent collaboration of German inventors - did the distance
increase over time?, EAEPE Conference, Amsterdam, Netherlands, November 6 — 8,
2009

Walter, Frank E.: Personalised and Dynamic Trust in Social Networks, 3rd ACM
Conference on Recommender Systems, New York City, New York, USA, October 22 — 25,
2009
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76.
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Vitali, Stefania: The Network of global corporate control. Research seminar. Col-
loquium of CCSS Center of Competence, ETH Ziirich, Ziirich, Switzerland, October 20,
2009

Battiston, Stefano: Liaisons Dangeureuses: Individual Risk Diversification and
Systemic Risk, International Workshop: Financial risk, market complexity and regula-
tion, Collegium Budapest, Budapest, Hungary, October 8 — 10, 2009

Schweitzer, Frank: Economic Networks: Mirco and Macro Perspectives, Sympo-
sium: Frontiers in Network Science, Berlin, Germany, September 28 — 30, 2009

Pich, Christian: More Flexible Radial Layout, Graph Drawing 2009, Chicago IL, USA,
September 22 — 25, 2009

Pich, Christian: Drawing Directed Graphs Clockwise, Graph Drawing 2009, Chicago
1L, USA, September 22 — 25, 2009

Konig, Michael: Games of Dynamic Network Formation, HSC Video Conference,
UCSD, San Diego, CA, USA, September 21, 2009

Tessone, Claudio J.: Social network evolution based on agent centrality, Furopean
Social Simulation Association Conference, University of Surrey, Guildford, UK, September
16, 2009

Schweitzer, Frank: Mechanisms of systemic risk: Contagion, reinforcement, re-
distribution, Conference: Complexity, Mathematics and Socio-Economic Problems, Biele-
feld, Germany, August 31 — September 12, 2009

Tessone, Claudio J.: From networks evolving by centrality to rank-based dynam-
ics, International Centre For Theoretical Physics “Abdus Salam”, Trieste, Italy, August
21, 2009

Lorenz, Jan: A model of emotion dynamics in cyberspace, CyberEmotions Work-
shop, Jacobs University of Bremen, Germany, July 1, 2009

Battiston, Stefano: Risk Diversification and Systemic Risk, NetSci 2009 - Interna-
tional Workshop and Conference on Complex Networks and their Applications, Venice,
Italy, June 29 — July 3, 2009

Vitali, Stefania: The Map of Global Corporate Control, NetSci 2009 - International
Workshop and Conference on Complex Networks and their Applications, Venice, Italy,
June 29 — July 3, 2009

Schweitzer, Frank: Economic Networks: Micro and Macro Perspectives, NetSci
2009 - International Workshop and Conference on Complex Networks and their Applica-
tions, Venice, Italy, June 29 — July 3, 2009

Lorenz, Jan: Continuous opinion dynamics and bounded confidence: A model
to explain the formation of parties, University of Oldenburg, Germany, June 30, 2009

Battiston, Stefano: Efficiency and Evolution of R&D Networks, DIME International
Conference on the Formation of Social and Economic Networks. Paris, June 27, 2009

Konig, Michael: Games of Dynamic Network Formation, DIME International Con-
ference on the Formation and the Evolution of Social and Economic Networks, Paris,
France, June 25, 2009

Ko6nig, Michael: Dynamic Network Formation and Centrality Measures, Depart-
ment of Computer & Information Science, University of Konstanz, Konstanz, Germany,
June 18, 2009

Glattfelder, James B.: The Network of Global Corporate Control, International
Workshop “Coping with Crises in Complex Socio-Economic Systems”, Ziirich, Switzerland,
June 8 — 12, 2009
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66.
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64.

63.

62.

4. Talks

Battiston, Stefano: Risk Diversification and Systemic Risk, International Workshop
“Coping with Crises in Complex Socio-Economic Systems”, Ziirich, Switzerland, June 8 —
12, 2009

Schweitzer, Frank: Mechanisms of Systemic Risk: Contagion, Reinforcement,
Redistribution, NET 2009: Evolution of Complexity & COST MP0801 Meeting, Rome,
Italy, May 28 — 30, 2009

Lorenz, Jan: Universality in Continuous Opinion Dynamics: An Empirical Study
of Movie Rating Distributions, NET 2009: Evolution of Complexity & COST MP0801
Meeting, Rome, Italy, May 28 — 30, 2009

Tasca, Paolo: Information Mirages and Systemic Risks in Financial Markets.
Research Seminar. Colloquium of CCSS Center of Competence, ETH Ziirich, Ziirich,
Switzerland, April 21, 2009

Konig, Michael: Games of Dynamic Network Formation, Research Institute of In-
dustrial Economics (IFN), Stockholm, Sweden, March 24, 2009

Perony, Nicolas: From Animal Societies to Complex Systems: The case study
of roosting associations in Bechstein’s bats, ETH Ziirich Interaction Seminar for
Ecology, Ziirich, Switzerland, March 2, 2009

Schweitzer, Frank: Mechanisms of Systemic Risk: Contagion, Reinforcement, Re-
distribution, Complex’2009 — The First International Conference on Complex Sciences:
Theory and Applications, Shanghai, China, February 23 — 25, 2009

Schweitzer, Frank: Modeling Collective Interactions in Social Systems, Cyberemo-
tions Kickoff Meeting, Warsaw, Poland, February 12 — 14, 2009

Tasca, Paolo: Exploring Information Mirages in a Simulated Multi-Agent Stock
Market, X Intern. Workshop on Quantitative Finance, PoliMi, Milan, Italy, January 29
- 30, 2009

Konig, Michael: Efficiency and Stability of Dynamic Innovation Networks, North
American Winter Meeting of the Econometric Society, San Francisco, CA, USA, January
3 -5, 2009

The remaining 61 talks are given before 2009 and are accessible on the website or in the previous
report.



5 Funded Projects

The basic budget of our chair certainly allows
us to fulfill our research and teaching commit-
ments. However, given the broad range of re-
search topics, it needs additional funding to
reach a sufficient level of activity in all of these
areas.

Applying for external funding has several
positive aspects. First of all, it is a very com-
petitive process. Hence, if a proposal is granted
after rounds of external evaluation, this should
be seen as an additional confirmation of the
quality of the research proposed (and done
so far). Secondly, as most funded research
projects are based on collaborations, they al-
low us to develop our scientific network inside
Switzerland, but also in FKurope and world-

Swiss Public Sources
2.63 million CHF

EU Public Sources
1.79 million CHF

wide. Thirdly, being partners in multinational
research projects, we are able to efficiently dis-
seminate our competencies, while contributing
to the frontiers in scientific research, interna-
tionally.

Consequently, grant proposals played an
important role in our scientific activities over
the last ten years. Certainly, not all of our
applications turned out to be successful, at
the end. However, we are proud to have re-
ceived external funds of about 4.69 mil-
lion CHF for our chair, as of today. Note-
worthy, except for rather small projects, funds
from joint projects with the industry are rare —
they come mostly from Swiss governmental in-
stitutions and from the European commission.

Private Sources
269,000 CHF

Figure 5.1: The funding for our projects, divided by geographical location and public or private origin.



76 5. Funded Projects

5.1 Structure and Dynamics of Collaborative Information Spaces

Duration 36 months (May 2015 — April 2018)

Funding program COST-TD1210 action, Swiss State Secretariat for Education and Research

SERI (Project C14.0036)
Total budget 181,592 CHF

Benefit for the Chair 181,592 CHF

This project is related to our research topics Temporal Networks (Section 2.1.1), and Design
and Analysis of Socio-Technical Systems (Section 2.2.3).

The convergence of social and technical systems
raises a number of important and novel issues.
Knowledge spaces like, e.g., the WWW are cre-
ated, organised and consumed in an increas-
ingly collaborative fashion by groups of humans
interacting on short time scales, a process com-
monly subsumed under the umbrella of social
computing or social information processing.

As such, the question how pieces of infor-
mation are linked to each other, ranked and
filtered not only affects the ability of individu-
als or organisations 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. The re-
sulting feedback between the social and the se-
mantic layer of collaborative knowledge spaces
questions to what extent current network-based
information ranking measures - even though
they are computed by algorithms - can actually
be seen as objective. Although the social and
the information layer of collaborative knowl-
edge spaces are coupled inseparably, the ques-
tion how knowledge orders and social dynamics
influence each other has been addressed only
partially so far. A systems perspective that in-
tegrates both layers is still missing.

In this project, we close this gap by study-
ing social feedback phenomena in information
networks from the perspective of multiplex and
dynamic networks. By taking a multiplex net-
work perspective, we consider both the so-
cial and the information layer of collaborative

knowledge spaces, and quantify their properties
as well as mutual dependence.

Figure 5.2: In this project, we will explore the pos-
sibility to utilise second-order time-aggregated rep-
resentations (see above) of human navigation be-
haviour for the ranking of information.

Complementary, by employing our compe-
tence in temporal network theory, we quantify
the navigation behaviour of users within infor-
mation spaces from a complex networks per-
spective. We study how the retrievability of
content and its ranking, in terms of predom-
inant measures of relevance, is influenced by
the structure and dynamics of the social sys-
tems that create it. We consider this ques-
tion to be of particular interest and significance
due to the recent trend towards ”socially influ-
enced” information retrieval systems, like e.g.
”social search” or collaborative filtering tech-
niques. We further address the question how
increasingly accessible data on the social di-
mension of collaborative knowledge spaces can
be used to augment existing relevance ranking
mechanisms.
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Duration 36 months (January 2014 — December 2015)

Funding program MTEC Foundation — Stiftung zur Forderung der Forschung und Ausbil-
dung in Unternehmenswissenschaften an der ETH Ziirich

Total budget 40,000 CHF
Benefit for the Chair 40,000 CHF

This project is related to our research topics Temporal Networks (Section 2.1.1), and Design
and Analysis of Socio-Technical Systems (Section 2.2.3).

Increasingly, information and communication
technologies (ICT) are being used to mediate,
represent and record interactions and collab-
orations between humans. Examples for such
systems not only include online social networks,
but also information systems or collaborative
software designed to help people organise them-
selves and collectively achieve a common goal.
The use of these ICT systems gives rise to socio-
technical systems in which technical infrastruc-
tures are coupled to complex social systems. A
particular effect of their wide-spread adoption
is that large-scale data sets on social structures
and dynamics are increasingly becoming avail-
able.

This has led to a massive surge of interest in
the quantitative analysis of socio-technical sys-
tems not only in academia but also in industry.
In this research, investigating how social inter-
actions influence success both at the level of in-
dividuals as well as organisations is becoming
particularly popular. Apart from arousing sig-
nificant interests in industry, these studies also
bear a huge potential to identify risk factors
associated with the social capital of organisa-
tions. As such, this research contributes to an
optimised design of the socio-technical systems
that increasingly shape our society.

Going beyond previous studies of how social
structures influence the success of individuals
and organisations, in this research project we
will study the influence of dynamic interaction
patterns in socio-technical systems. In partic-
ular, this project will close the gap between a)
theoretical studies of time-varying (social) net-
works and b) the application of network analy-
sis techniques in the study of success factors for

social organisations. Based on an existing theo-
retical framework for the study of time-varying
complex networks that has been developed at
the Chair of Systems Design, we will

a) develop novel measures for the importance
of actors in time-varying social networks,

b) combine these novel measures with standard
machine learning algorithms to predict suc-
cess in data sets on socio-technical systems
that are available at our chair, and

c¢) develop a package for the statistics software
R that allows researchers within and outside
the MTEC department, as well as interested
partners in the industry to apply our find-
ings when studying social aspects of success
and failure in socio-technical systems.
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Figure 5.3: Quantitative success indicator for a soft-
ware development team. In this project, we will
study how changes in individual and collective suc-
cess are related to the temporal dynamics of net-
work structures.
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5.3 The Role of Emotional Interactions in the Polarization of Opin-

ions in Participatory Media

Duration 36 months (May 2013 — April 2016)

Funding source Swiss National Science Foundation (GrantCR2111.146499 / 1)

Total budget 462,260 CHF

Benefit for the Chair 462,260 CHF

This project is related to our research topics Emotional Influence in Social Media (Section
2.2.6), and Structure and Dynamics of Online Social Networks (Section 2.2.1).

This project is one of the first steps in study-
ing political science from online data. Internet
made it possible not only to obtain and share
information but also to produce it with speed
and ease. This development resulted in a pro-

liferation of online participatory media, such as
social networking sites, blogs and online fora,
which turned Internet users from simple infor-
mation consumers to active contributors of on-
line content.

Figure 5.4: Visualisation of network layers of supports, likes and comments in the Swiss online platform
for mediating communication between politicans and voters - Politnetz.ch. Colours represent self-reported
party affiliations. The figure shows that different networks vary in their degree of polarization.

On one hand, such real-time communica-
tion increases people’s engagement in discus-
sions on various political and social issues; on
the other hand, such exchange of opinions - un-
der certain conditions - can lead to polarisa-
tion of opinions to such degree that it is often
hard to reconcile opposing sides. Polarisation
provides a confrontation of opinions which is
a cornerstone of a functional democratic soci-
ety. At the same time it influences not only
social media but also affects the culture of po-
litical discourse. In this interdisciplinary re-
search project we will explore the conditions
under which positive an negative emotions in
online discussions can amplify polarisation in
online participatory media.

The project aims at exploring and provid-
ing insights onto the following questions:

e How and when does public opposition

emerge?

e How emotional interactions can amplify
the polarisation of collective opinions?

e Are there universal properties of user be-
haviour in online participatory media?

e How online behaviour of users can help
understand the role of politics in society?

e How does the usage of online media
change political activity?

e How does user behaviour in online me-
dia change dependent on user emotions?
Does it have any impact on voter be-
haviour or on better designing voting
platforms?

e How do online opinion leaders emerge (es-
pecially relevant for e-democracy)?
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5.4 MULTIPLEX: Foundational Research on Multilevel Complex Net-

works and Systems

Duration 48 months (November 2012 — October 2016)

Funding program EU 7th Framework Programme, FET Proactive IP Project number 317532.

2012-2016.

Project partners IMT Alti Studi Lucca (Italy), Universidad de Aveiro (Portugal), Bar-Ilan
University (Israel), Universitat Rovira I Virgili (Spain), London Institute for Math. Sci-

ences (UK), Central European University (Hungary), CNRS (France), ETH Ziirich (Switzer

land), Aalto University (Finland), ISI Torino (Italy), Paderborn University (Germany),
Medical Institute of Wien (Austria), Computer Technology Institute & Press Diophantus
(Greece), University Sapienza (Italy), University of Zaragoza (Spain), University of War-
saw (Poland), University of Wien (Austria), Aristotle University of Thessaloniki (Greece),
University of Lausanne (Switzerland), Jozef Stefan Institute (Slovenia), Ruder Boskovic
Institute (Croatia), Leiden University (Netherlands).

Total budget 6,000,000 EUR

Benefit for the Chair 450,000 CHF

This project is related to our research topic Multi-layered networks (Section 2.1.2).

A better understanding of multi-level systems
is essential for future Information and Com-
munication Technologies (ICT’s) and for im-
proving life quality and security in an increas-
ingly interconnected and interdependent world.
Indeed, multi-level dependencies may amplify
cascade failures or make more sudden the col-
lapse of the entire system. Recent large-scale
blackouts resulting from cascades in the power-
grid coupled to the control communication sys-
tem witness this point very clearly.

Complex networks science is particularly
suited to shed new light on the structural
and dynamical interrelations between infras-
tructure and communication networks and be-
tween techno-social and socio-economic net-
works. MULTIPLEX proposes a mathemati-
cal, computational and algorithmic framework
for multi-level complex networks. Firstly, this

will lead to a significant progress in the under-
standing and the prediction of complex multi-
level systems. Secondly, it will enable a better
control, and optimization of their dynamics.
Combining these modelling approaches with
the analysis of massive heterogeneous data sets
will lead to profound insights into the topol-
ogy, dynamical organisation and evolution of
multi-level complex networks.

Figure 5.5: The logo of the MULTIPLEX Project
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5.5 Systemic Risks, Systemic Solutions

Duration 36 months (September 2012 — August 2015)
Funding source ETH Grant (ETH48)

Project partners (all from ETH Ziirich): Chair of Forest Engineering (Prof. Hans Rudolf
Heinimann), Chair of Systems Design (Prof. Frank Schweitzer), Chair of Entrepreneurial
Risks (Prof. Didier Sornette), Chair of International Conflict Research (Prof. Lars-Erik
Cederman), Chair of Integrative Risk Management and Economics (Prof. Antoine Bom-
mier), Chair of Macroeconomics: Innovation and Policy (Prof. Hans Gersbach), Chair of
Sociology, in particular of Modeling and Simulation (Prof. Dirk Helbing), Chair of Math-
ematical Finance (Prof. Paul Embrechts), Chair of Computational Physics (Prof. Hans
Herrmann), Institute for Transport Planning and Systems (Prof. Kay Axhausen), Chair
of Decision Theory (Prof. Ryan Murphy)

Total budget 1,500,00 CHF

Benefit for the Chair 160,000 CHF

This project is related to our research topics Systemic Risk (Section 2.1.4) and Financial
networks (Section 2.3.2).

The collaborative project consists of three work bility, to improve our understanding of cross-
packages (WP): system links.

In WP 1: Systemic Risk as an
Emerging Phenomenon, coordinated by F. 1
Schweitzer, we link modern probabilistic and
statistical methods, Extreme Value Theory in
particular, with complexity science (complex
network theory, agent-based modelling) to im-
prove our understanding of systemic risk phe- ©
nomena, such as sudden regime shifts, cascad-
ing effects, or slow emerging risks. In WP 2:
Financial Crisis, coordinated by D. Sornette,
we improve our understanding of the emergence
and the spread of financial crisis and explore 0
novel, cost-effective, more robust institutional 0 02 04 06 08 1
arrangements that consider decision biases of H
agents. In WP 3: Resources, Energy and
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Figure 5.6: Systemic risk as the fraction of failed

Political Instability, coordinated by L. E.
Cederman, we explore interdependencies be-
tween macro-systems, particularly resource ex-

nodes X* on a fully connected graph with n = 1000
nodes for different parameters of Normally dis-
tributed thresholds.

traction, energy production, and political sta-

Systemic risk as an emerging phenomenon WP1 aims at developing models of complex adap-
tive systems in which systemic risks is an emergent feature, and to merge these with recent
insights about the occurence of extreme events. Complex interactions e.g. in networks, nested
feedback loops, or cascading effects are not fully implemented in such a description. In partic-
ular, the relation to risk and the interplay between the risk of (single) system’s elements and
the risk for the system as a whole is yet to be understood. WP1 tries to identify the underlying
mechanisms of systemic risk. This requires to develop tools that detect precursors of systemic
risk and, in turn, to explore measures to improve system resilience.
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5.6 Payoffs of Local and Global Network Structures: Reproductive
Career Paths in Wild House Mice

Duration 36 months (May 2012 — April 2015)

Funding program Swiss National Science Foundation (Grant CR3111.140644 / 1)

Project partners Barbara Konig, University of Ziirich (until November 2013)

Total budget 492,111 CHF

Benefit for the Chair 362,022 CHF

This project is related to our research topics Structure and dynamics of animal groups
(Section 2.2.2), and Design and analysis of socio-technical systems (Section 2.2.3).

Figure 5.7: Modelling the social behaviour of wild
house mice.

Why do individuals establish social bonds? To
answer that question we focus our data-driven
modelling approach on social interactions in
animal societies and humans. Specifically, in
the first part of the project we analyse data
obtained from a wild population of house mice
in their natural environment. In the second
part, we extend our studies to analyse also
collaboration networks of scientists and soft-
ware developers. The project is really inter-
disciplinary, as it combines methods from dif-
ferent domains (social network analysis, ma-
chine learning, agent-based modelling) to anal-
yse longitudinal and panel data from various
systems.

We aim at a comprehensive understanding
why individuals invest in the formation of social
networks, by revealing the hidden principles
underlying their decisions. Our goal is to ex-
pose the relation between success and social in-

teraction strategies, both at the individual level
and at the level of larger groups. For these,
different measures of success apply, e.g. the
number of offsprings in animals, the number of
citations in scientific publications, the number
of bugs fixed by developers. Fine-grained data
about the social interactions of the actors, e.g.
the co-location or inheritance network of mice,
the co-authorship network of scientists and the
assignments between developers, allow us to re-
late success and strategic behaviour in a statis-
tical manner, for which we particularly apply
machine learning approaches.

The project makes an important contri-
bution, both theoretically and empirically, in
identifying the incentive mechanisms that lead
to the formation and the change of social net-
works. Our results shed new light on the rela-
tions between the individual effort invested in
social bonding, the resulting individual payoff,
as well as the position and role of individuals
in a network.

Figure 5.8: Career path of a scientist (red) in the
collaboration network of a scientific community.
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5.7 Topology Adaptation for Trust-based Search in Peer-to-Peer

Networks

Duration 8 months (October 2011 - May 2012)

Funding program Indo Swiss Joint Research Programme

Project partners Prof. Niloy Ganguly, Indian Institute of Technology Kharagpur, India

Total budget 17,500 CHF
Benefit for the Chair 17,500 CHF

This project is related to our research topic Design and analysis of socio-technical systems

(Section 2.2.3).

Peer-to-Peer (P2P) networks have enabled easy
content sharing over the web through the users
personal computers and hence have become
hugely popular. However, side by side, content
download from unauthentic sources has led to
a surge in fake content and malware that are
disseminated through these files. This moti-
vates the need to design sophisticated search
mechanisms in P2P networks that will not only
guarantee low search latency and low band-
width consumption but also ensure trustworthy
sources, i.e. that are known to provide authen-
tic files.

One way of designing such technique is to
suitably organise the topology of the overlay
network which interconnects peers. In this
line, we aim at developing a suitable topology
adaptation mechanism in P2P networks so that
peers providing authentic content of a particu-
lar category such as music, movies, ebooks etc.
can be grouped together to form a community,
i.e. highly trusted peers in a community will
be densely connected. This implies that the
search queries can be disseminated quickly to
these highly trusted peers.

Although this broad picture looks simple,
to achieve these objectives, we need to address
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several issues. P2P networks are subject to
heavy churn with peers continuously leaving
and joining the systems, thus making the over-
lay unstable. Content is constantly updated by
the users, making the discovery of content it-
self a challenging problem. However, the most
important component needed to ensure the suc-
cess of such algorithms is the choice of suitable
trust ranking metrics that a node can use to
rate the trust of its neighbours.

At the Chair of Systems Design, which is
the host group of this project, we have been ac-
tively engaged in developing distributed trust
management mechanisms for trust-based net-
works. In particular, we proposed an elegant
trust ranking mechanism for web-based recom-
mender systems. The principal task of this
project is to customise the trust metric in such
a way that it can be used in dynamic P2P net-
works. The research group at II'T, Kharagpur is
actively involved in P2P research that involves
enhancing the performance of P2P systems in
terms of search latency, network coverage and
traffic reduction. The results of this research
have been published in top-tier conferences and
journals.
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Figure 5.9: Different stages of a coalition process following a trust-based approach. Nodes only connect
with each other after having established a sufficient level of trust.
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5.8 FOC: Forecasting Financial Crises

Duration 42 months (September 2010 — February 2014)

Funding program FP7 European Commission FET Open Work Programme: ICT-2009.8.0

(STREP)

Project partners IMT Institute for Advanced Studies Lucca (Italy), ETH Ziirich (Switzer-
land), Universita Politecnica delle Marche (Italy), City University (UK), Oxford University
(UK), Fundacio Barcelona Medialab (Spain), European Central Bank, Jozef Stefan Insti-
tute (Slovenia), Ruder Boskovic Institute (Croatia), E6tvos Lorand University (Hungary),
Boston University (US), Kyoto University (Japan), National Research Council of (Italy),

Parmenides Foundation (Germany)
Total budget 2,500,000 EUR

Benefit for the Chair 420,000 CHF

This project is related to our research topics Systemic Risk (Section 2.1.4) and Financial

networks (Section 2.3.2).

In this project an interdisciplinary consortium
aims at understanding and forecasting systemic
risk and global financial instabilities. By lever-
aging on expertise in Economics, Mathemat-
ics, Statistical Physics and Computer Science,
we provide a novel integrated and network-
oriented approach to the issue. On one hand,
we develop a theoretical framework to mea-
sure systemic risk in global financial market
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and financial networks. On the other hand,
we deliver an ICT collaborative platform for
monitoring systemic fragility and the propaga-
tion of financial distress across institutions and
markets around the world. Using our deliver-
ables, experts are able to evaluate algorithms
and models to forecast financial crises as well as
visualise interactively possible future scenarios.

: CC

’ forecasting financial crises

Figure 5.10: The logo of the FOC project.
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5.9 OTC Derivatives and Systemic Risk in Financial Networks

Duration 38 months (August 2010 — July 2013)

Funding source Swiss National Science Foundation (Grant CR1211-127000/1)

Total budget 476,277 CHF

Benefit for the Chair 476,277 CHF

This project is related to our research topics Systemic Risk (Section 2.1.4) and Financial

networks (Section 2.3.2).

OTC derivatives are financial instruments that
are traded outside of regulated markets (OTC
= over the counter). Formally, derivatives
are specified as contracts between two parties.
Thus, in the absense of a clearing house, coun-
terparty risk, i.e. the risk that a counterparty
fails, is the main source of risk. The main goal
of this project is to contribute to the under-
standing of the relation between the presence
and structure of OTC networks and systemic
risk.

The lack of theoretical frameworks to
deal with distress in financial networks in the
presence of OTC derivatives has motivated our
project. While models exist to describe the
distress of institutions in isolation, new prob-
lems arise when balance sheets of institutions
become interdependent, this way forming a net-
work of risk between institutions. During the
whole project, we have developed several mod-
els to deal with default probabilities of financial
institutions in a network context where links
represent credit relations and OTC derivatives.
Our models show two major effects: On the one
hand, even if at individual level OTC contracts
can be used to mitigate risk, at a system level
they increase the interdependence between in-
stitutions and the uncertainty about the prob-
ability of systemic events. On the other hand,
in the presence of a network of credit and a net-
work of OTC contracts, a tail emerges in the
distribution of losses, even when the underlying
distribution of shocks on the assets held by the
institutions is Gaussian. This means in prac-
tice that OTC tend to amplify the uncertainty
of systemic events.
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Figure 5.11: The core of the aggregated weighted
temporal network, based on the activity of finan-
cial institutions in trading OTC derivatives.

On the empirical side, it is a challenge
that OTC data are extremely difficult to ac-
cess and, even then, hard to handle. We have
coped with this difficulty by resorting to the
technique of inferring proxies of network struc-
tures from time series of Credit Default Swaps,
a popular type of OTC contract. But we have
been able to access data about the network of
OTC contracts in Germany and in the USA.
To our knowledge, we have contributed some of
the first empirical analyses of a real derivative
network among a large number of banks, which
allows to draw some insights on the structure
of real OTC networks.
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Duration 30 months (May 2010 — October 2012)

Funding source Swiss National Science Foundation (Grant 100014_126865)

Total budget 192,891 CHF

Benefit for the Chair 192,891 CHF

This project is related to our research topic R&D networks (Section 2.3.1).

It is widely agreed that research and develop-
ment (R&D), with its subsequent technologi-
cal innovations, is the driving force in economic
growth. The project aims at understanding the
rise and fall of collaboration networks in R&D
intensive industries. Different from many other
projects on economic networks, this one does
not just focus on network growth, but also on
the decline. Together with repeated collabo-
rations over a longer period of time, this may
result in life cycles of R&D networks, as we re-
port in Fig. 5.12.

This phenomenon is interesting not just
from a scientific perspective, where empirical
and theoretical investigations are still rare. It
is also important for national economies such
as Switzerland, which remarkably rely on tech-
nological innovation. Hence, from a policy per-

Figure 5.12:

1993

spective, it is important to know the driving
forces behind firms’ decision to start, or to
drop, R&D alliances.

With our project, we address both the the-
oretical and the empirical investigation of R&D
life cycles. The former resulted in developing
agent-based models to explain structural fea-
tures of real R&D networks. The latter al-
lowed us to reveal such features in large-scale
data sets of firm interactions, and to identify
the specific characteristics of successful firms.

Among the major deliverables, there are
several publications, talks at scientific confer-
ences, and the creation of an integrated data
set, including both alliance and patent data,
that can be further used in subsequent research
on R&D networks.

1997

* Pharmaceuticals

* Computer Software
R&D, Lab and Testing
Electronic Components
Computer Hardware
Medical Supplies
Communications Equipment
Investment Companies
Telephone Communications

* Universities

Time evolution of the global R&D network extracted from the Thomson Reuters SDC

alliance data set. We depict in different colours the ten largest industrial sectors.
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5.11 On the Interplay between Social Interactions and Software Ar-
chitecture in Open Source Software

Duration 36 months (October 2009 — September 2012)

Funding program Swiss National Science Foundation (Grant CR1211.125298)

Total budget 202,050 CHF
Benefit for the Chair 202,050 CHF

This project is related to our research topics Social Software Engineering (Section 2.2.4),
Design and analysis of socio-technical systems (Section 2.2.3) and Applications in

Software Engineering (Section 2.1.5)

Open Source Software refers to software devel-
oped by voluntary contributors and distributed
under specific licensing terms which enable
users to study the code and alter it at will. The
popularity of Open Source is reflected by the
fact that it led to several category-killers: prod-
ucts that quickly took over significant market-
share. For example, the Apache web server
holds around 50% of the world-wide server mar-
ket and Mozilla’s Firefox holds around 30% of
the browser market.

Consequently, several scientific disciplines
took up research on Open Source. Physicists
use the new developments in network science
to study both the architecture of Open Source
solutions as well as the social networks of the
developer communities. In Computer Science,
software engineering research studies the effi-
ciency of collaboration and coordination prac-
tices employed by Open Source Software com-
munities. Management Science centers on the
motivation of developers, the competitive dy-
namics between Open Source and proprietary
software solutions as well as the determinants
of success.

The aim of this project is to bring together
these scientific disciplines, to harvest the syn-
ergies between them, and to advance the un-
derstanding of the complex socio-technological
dynamics underlying Open Source Software be-
yond the scope of one particular discipline. We
focus on the statistical laws governing the evo-
lution of the software architecture, its link to
project organisation, and the resulting social
dynamics.

The project contributes both to science and
practice. With its explicit multi-disciplinary
setup, it establishes a holistic picture of the
phenomenon of Open Source and fosters cross
fertilisation between physics, computer science
and management. We suppose that this insight
will yield results which will be also relevant
to practitioners. Understanding the statistical
laws of software evolution may help developers
to steer development towards favorable archi-
tectures. Understanding the link between ar-
chitecture and project organisation may enable
new management principles or provide tools for
smoothing the interface between software, de-
velopers, and users.

Figure 5.13: Different collaboration structures in three Open Source projects.
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5.12 Evolving Networks of Agents Competing for Centrality

Duration 36 months (October 2009 — September 2012)

Funding program Swiss State Secretariat for Education and Research SER (Project C09.0055)

Total budget 170,000 CHF

Benefit for the Chair 170,000 CHF

This project is related to our research topic R&D networks (Section 2.3.1).

This project is related to the EU COST Action
MPO0801 ”Physics of Competition, Cooperation
and Conflicts”. 1t takes the “bigger challenge”
by aiming at social systems at large, to accom-
plish a new quantitative understanding of com-
petition and conflicts. Because of the inherent
complexity of socio-economic interaction, the
outcome of such a global dynamics is (i) hard to
predict, and (ii) difficult to control or to design.
New theoretical approaches are thus needed to
achieve this goal.

In our project, we develop a general the-
oretical model of agents competing in social
and economic networks. In particular, we iden-
tify potential sources of conflict that arise when
agents do not internalise in their decisions the
effects they cause on other agents. We test the
networks generated by the model against the
general empirical patterns found in real-world
networks, such as R&D networks. Moreover,
we evaluate the efficiency of certain network

structures, to derive incentive mechanisms to
optimise the interaction outcome. This shall
mitigate the potential conflicts in presence of
nonaligned utility functions.

The figure below shows computer simula-
tions that assume that agents prefer to connect
to the neighbours of their neighbours that have
a higher centrality, which creates local short-
cuts. Network efficiency is measured on the
basis of the aggregate centrality of agents. En-
vironmental volatility measures the risk that
if any single agent is exposed to an exoge-
nous shock, it will force the deletion of one
link. If the loss of links pushes the network ef-
ficiency down and environmental volatility up
past some critical level, the strongly homoge-
neous network structure will break down into a
sparse, hierarchical structure, similar to a core-
periphery structure and is accompanied with a
breakdown in network efficiency.

network efficiency
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Figure 5.14: Computer simulations of network efficiency versus environmental volatility, highlighting the

critical region described in the text above.
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5.13 CYBEREMOTIONS: Collective Emotions in Cyberspace

Duration 52 months (February 2009 — January 2013)

Funding program EU 7th Framework Programme. Theme 3: Science of complex systems for

socially intelligent ICT.

Project partners Warsaw University of Technology (Poland), Ecole Polytechnique Fédérale
de Lausanne (Switzerland), University of Wolverhampton (UK), Osterreichissche Studi-
engesellschaft fiir Kybernetik (Austria), ETH Ziirich (Switzerland), Jozef Stefan Institute
Ljubljana (Slovenia), Jacobs University Bremen (Germany), Technical University Berlin

(Germany), Gemius SA (Poland).
Total budget 3,600,000 EUR

Benefit for the Chair 543,000 CHF

This project is related to our research topics Emotional Influence in Social Media (Section
2.2.6), and Structure and Dynamics of Online Social Networks (Section 2.2.1).

&

CYBEREMOTIONS

The project Cyberemotions studied the role
of collective emotions in creating, forming and
breaking-up of e-communities. Understanding
these phenomena is important in view of the
growing role of ICT-mediated social interac-
tions and specific features of e-communities.
The challenge of this interdisciplinary project is
to combine both psychological models of emo-
tional interactions and algorithmic methods for
detection and classification of human emotions
in the Internet. The latter uses probabilistic
models of complex systems and data driven
simulations based on heterogeneous emotion-
ally reacting agents. Our theoretical foun-
dations mainly apply statistical physics ap-
proaches of emergent properties in multi-agent
systems and methods developed to model self-
organizing networks. On the empirical side,
we concentrate on how to support and main-
tain emotional climates of security, trust, hope,
and freedom in future techno-social communi-
ties and how to prevent and resolve conflicts in
them.

At the Chair of Systems Design, we fo-
cus on agent-based models of collective emo-
tions. We collaborate with Jacobs University

Bremen on psychological experiments, analyz-
ing emotion dynamics when people read or in-
teract in the web. The Unversity of Wolver-
hampton and the OFAI in Vienna provided
datasets and tools for emotional text classifi-
cation, which we used for the analysis of large
datasets from Twitter, product reviews, and
IRC chat discussions. These results and data
helped us to develop theoretical models for the
emergence of collective emotions in cyberspace
in collaboration with the groups in the Tech-
nichal Unversity of Warsaw and the Jozef Ste-
fan Institute in Ljubljana. The partners in
OFAI, EPFL, and the Technichal University
of Berlin build on these models to develop
the next generation of emotion-aware ICT
technologies, using the emotion dynamics of
our models to simulate emotions in virtual hu-
mans and dialog systems.
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Figure 5.15: Causal relations among the compo-
nents used in a general modelling framework for
online emotional expression. Agents have internal
emotional states composed by valence v and arousal
a. These determine the agent’s expression s, which
is reflected to the communication field h that can
influence the emotions of other agents.
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5.14 Coping with Crises in Complex Socio-economic Systems

Duration 36 months (September 2008 — August 2011)

Funding source ETH Research Grant (CHIRP I)

Research partners Six chairs from three different departments of ETH Ziirich: Prof. Kay

Axhausen (D-BAUG), Prof. Lars-Erik Cederman (D-GESS), Prof.

Dirk Helbing (D-

GESS), Prof. Hans J. Herrmann (D-BAUG), Prof. Frank Schweitzer (D-MTEC), Prof.

Didier Sornette (D-MTEC).
Total budget 650,000 CHF
Benefit for the Chair 108,000 CHF

This project is related to our research topics Systemic Risk (Section 2.1.4) and Financial

networks (Section 2.3.2).

The research grant further supports the ac-
tivities of our ETH Competence Center ‘Cop-
ing with Crises in Complex Socio-Economic
Systems’ (CCSS), which started in Septem-
ber 2008 (see also http://www.ccss.ethz.
ch). By means of theoretical and empiri-
cal analysis, CCSS aims at understanding the
causes of and cures to crises in selected prob-
lem areas, for example in financial markets, in
societal infrastructure, or crises involving polit-
ical violence. While these different crises may
have their own time scale and evolution, they
can be seen as the unintentional result of the
interaction among millions of social actors. In
this project, we look at these crises as emergent
phenomena in complex systems and we inves-
tigate the feedback mechanisms that generate
them as well as the possible strategies to pre-

vent or mitigate them.
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Figure 5.17: Tllustration of a model for cascading
failures in socio-economic systems.

Overall, the project consists of 3 working
packages and our contribution is mainly in the
first package: “Crises in Markets”. Our scien-
tific goal is to investigate possible mechanisms
for the control of systemic risk and for the mit-
igation of crises. We have started developing
a dynamic model of financial fragility that is
based on the literature on liability networks in
financial economics. We are able to analytically
investigate the relation between individual risk
diversification and emerging systemic risk, in
the presence of financial acceleration. Under-
standing this relation is a first important step
towards the possible control of systemic risk.
On-going work focuses on extending the model
to more complex situations and network struc-
tures.
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5.15 Proof-of-Concept of a Trust-based Recommender System

Duration 18 months (May 2008 — October 2009)

Funding source MTEC Foundation, Stiftung zur Férderung der Forschung und Ausbildung
in Unternehmenswissenschaften an der ETH Ziirich

Total budget 70,000 CHF

Benefit for the Chair 70,000 CHF

This project is related to our research topic Design and analysis of socio-technical systems

(Section 2.2.3).

Recommender Systems (RS) are applications
that enable users of a particular online plat-
form, e.g. Amazon, Last.FM, etc., to retrieve
information on products and services offered.
This information can be provided at different
levels of personalisation and filtering. Thus, RS
can be seen as tools to support the decision-
making of consumers; because of this, they
have become more and more widespread in all
economic sectors. This project extends a novel
type of electronic RS, developed at our chair,
towards a real-world application. Differently
from existing RS, the proposed system lever-
ages the fact that users are part of a real social

network and that they trust each other to dif-
ferent extents depending on the context. The
main benefit of this approach is that it offers
personalisation i.e. the recommendations is tai-
lored to each individual user.

The main objective of the project is to
prove the feasibility of a trust-based recom-
mender system using social networks. We
achieved this goal by developing a Knowl-
edge Sharing Playground (KSP) which is, at a
glance, a web application where users can share
knowledge with other users. The framework
implements the trust algorithms presented in
[159] and extended in [144].
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Figure 5.18: Screen capture of Knowledge Sharing Playground
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5.16 Ownership Networks and Corporate Control

Duration 47 months (November 2006 — September 2010)

Funding source Olsen Ltd., Ziirich (Switzerland).

Total budget 158,708 CHF
Benefit for the Chair 158,708 CHF

This project is related to our research topics Ownership Networks (Section 2.3.3) and Sys-

temic Risk (Section 2.1.4).

This project addresses the following challeng-
ing research questions: Who holds the most
control in our globalised world? How is eco-
nomic control distributed globally? To what
degree are the top economic actors intercon-
nected with each other? The project analyses
such questions at various levels. First of all, we
develop a formal model that serves as frame-
work to tackle issues pertaining to real-world
systems. We present a methodology to extract
the backbone of complex networks based on the
weight and direction of links, as well as on non-
topological properties of nodes. The next level
consists in the validation of such model on ac-
tual data sets. Remarkably, we show how the
methodology can be applied in general to net-
works in which mass or energy is flowing along
the links.

Our cross-country investigation of owner-
ship networks — focusing on the stock markets
of 48 countries around the world — confirms the
results reported in the literature on corporate
control, namely, that in Anglo-Saxon countries
control tends to be dispersed among numerous
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shareholders. On the other hand, it also reveals
that in the same countries, control is found to
be highly concentrated at the global level, i.e.
lying in the hands of very few important share-
holders. Interestingly, the exact opposite is ob-
served for European countries.

In addition, we observe that the global net-
work of corporations displays a peculiar topol-
ogy, reflects the flow of control across agents:
the “bow-tie”. We find that the most power-
ful actors are interconnected in a tightly-knit
group, thus aligning their interests and behav-
ing as a single economic super-entity, with im-
plications for market competition and financial
systemic risk. We also develop models of net-
work evolution that are able to reproduce the
emergence of bow-tie topologies and the eco-
nomic “super entity”, by allowing the economic
agents to maximise their level of control.

Among the major deliverables of the
project, there are several publications and
talks, press coverage, and the graduation of one
doctoral candidate.

Cumulative Control

107 10° 10”
7 (Shareholder Rank, %)

Figure 5.19: Left: schematic illustration of a bow-tie topology: the central area is the strongly connected
component (SCC), whilst the left (IN) and right (OUT) sections contain the incoming and outgoing nodes,
respectively. Right: cumulative distribution of control value across all shareholders in the network.
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5.17 Physics of Risk

Duration 27 months (September 2006 — November 2008)

Funding program COST-P10 action, Swiss State Secretariat for Education and Research

SERI (Project C05.0148)

Project partners ETH Ziirich, Chair of Systems Design, ETH Ziirich, Institute for Operations
Research, Ziirich University of Applied Sciences Winterthur, Institute for Data Analysis
and Process Design, University of Fribourg, Department of Physics, University of Geneva,

Department of Theoretical Physics
Total budget 715,000 CHF

Benefit for the Chair 327,780 CHF

This project is related to our research topic Systemic Risk (Section 2.1.4).

The network structure of a social or economic
organisation directly relates to system proper-
ties such as robustness against perturbations,
or adaptivity in a changing environment. For
organisations, the risk to fail thus can be seen
as coming from these different sources, namely
lack of robustness and lack of adaptivity. In a
first part of this project we thus aim at quanti-
fying the relations between network structure,
robustness and adaptivity of organisations by
means of both theoretical and empirical inves-
tigations.

Failure risk propagation is a phenomenon
with great impact in today’s society. In a sec-
ond part of the project, we thus aim at un-
derstanding how failures and bankruptcies of
firms affecting other connected firms, might im-
pact global dynamics, i.e., leading to cascad-
ing of failures or not. We use the well-studied
paradigm of multiplicative processes to model
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firm growth, but in contrast to previous works,
we couple the budget growth of firms, creat-
ing a connected network of firms. Indeed, it is
widely known that network topology has a huge
impact in the process that occurs on it, and we
intend to study this influence in the global dy-
namics of the system. We will investigate how
different mechanisms of failure cost absorption
by neighbouring firms influences the global dy-
namics taking into account the topology. The
results will provide valuable insight into how
policies and individual hedging strategies af-
fect the vulnerability of the whole system, in
other words, the systemic risk, an issue poorly
addressed by current theories.

As one of the deliverables of this project,
we organised the international workshop “The
Physics Approach to Risk: Agent-Based Mod-
els and Networks” (see Section 7.1.16).

Site Index

Figure 5.20: Visualisation of the time evolution of distress in a network.
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5.18 Measuring and Modeling Complex Networks across Domains

Duration 40 months (February 2005 — May 2008)

Funding program EU 6th Framework Programme, NEST PATHFINDER, ” Tackling complex-
ity in science”. Contract N° 12999 (NEST)

Project partners University of Oxford (UK), Technische Universitat Dresden (Germany), Po-
litechnika Warszawska (Poland), INSEAD Business School (France), Stockholm University

(Sweden)
Total budget 1,500,000 EUR
Benefit for the Chair 372,100 CHF

This project is related to our research topics Financial networks (Section 2.3.2) and Analysis

of biological systems (Section 2.1.3).

The MMCOMNET project has set out to mea-
sure and model complex networks from differ-
ent domains, with the goal of understanding
their structure, function and behaviour. The
project seeks to integrate macroscopic or top-
down approaches, and bottom-up approaches
utilising recent findings from the science of
complexity. The investigation focuses on data
and models of some specific systems chosen as
examples from three different domains, repre-
senting biological, socio-economic and innova-
tion networks. These systems include: fun-
gal networks, textile supply networks, credit
networks, venture capital networks, road and
transportation networks. The project exploits
advances in complexity science to elucidate the
individual and collective behaviour of agents.
The participants are developing models which
simulate the different combinations of agents
and network dynamics that can account for
desirable behaviour.  Criteria for choosing
between alternative combinations provide in-
sights into how agents and networks adapt, and
the trade-offs that occur between different net-
work functions. In the case of the supply-chain
model, for example, the conditions that enable
networks to retain their integrity in the face of
local disruptions are being investigated.

The overall aim of the project is to generate
modelling approaches and formulate universal
principles to aid in the management of com-
plex networks in real-world situations. The de-

sirable properties observed in model networks
can potentially be transferred to networks in-
volving computers, information, business and
enterprise, power grids, and railway or other
transport systems. The potential long-term
benefits from this project are therefore great,
and could improve the quality of life of almost
everybody in the EU.

S
o

Figure 5.21: Propagation of production failures in
a simplified network of supply. Failures propagate
downwards to the initial shock (the node in red) or
upwards or both, depending on the cost involved.
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6 Teaching

In 2004, when Frank Schweitzer started at ETH
Zurich, he became part of the new Depart-
ment of Management, Technology, and FEco-
nomics (D-MTEC) and has been involved from
the beginning in developing the curriculum for
the new Master of Science program in Man-
agement, Technology, and Economics (MSc
MTEC). This program is targeted at Swiss and
international students with a technical back-
ground, who want to obtain additional qual-
ifications in management and economics — to
meet the requirements of leading technology
oriented companies. At the same time, the sci-
entific frontiers in management and economics
have to be an integral part of this educational
program, with ETH Ziirich aiming to be a
player in the top league of scientific research
institutions.

For us, this meant developing completely
new courses on subjects we had not dealt with
before. The challenge is not only to pay atten-
tion to the requirements of practitioners, but
also to provide a strong quantitative method-
ological background to advance scientific re-
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search on these topics. In all these courses em-
phasis is put on the quantitative understand-
ing of socio-economic systems, to model their
structure and dynamics and to optimise and
design their behaviour

Currently, we offer three different courses
at the master level, which are all accompanied
by extensive exercises. One course, Systems
Dynamics and Complezity is a core course of
the MTEC curriculum. The other two courses,
Complex Networks and Agent-Based Modelling
of Social Systems are elective courses in the
master programs in agricultural science, man-
agement, technology and economics, mathe-
matics and physics. The syllabuses of the
two elective courses have changed in the past
years. Complex Networks had predecessors in
our courses on Economic Networks and Com-
plex Adaptive Systems. Agent-Based Modelling
had predecessors in our courses on Collective
Dynamics of Firms and Dynamics of Compa-
nies. Figure 6.1 shows the increase in the num-
ber of students attending two of the courses.

1 1 1
2012 2013 2014

Year

System Dynamics and Complexity

Figure 6.1: Registered students at the beginning of the semester. For the numbers of Complex Networks,
its precedent courses Economic Networks and Complex Adaptive Systems were used.
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6.1 Systems Dynamics and Complexity

Why are problems not simple? Why do
some systems behave in an unintended way?
How can we model and control their dynam-
ics? The course provides answers to these ques-
tions by using a broad range of methods encom-
passing systems oriented management, classi-
cal systems dynamics, nonlinear dynamics and
macroeconomic modelling. The course is struc-
tured along three main tasks:

1. Finding solutions
2. Implementing solutions
3. Controlling solutions

Part 1 introduces complexity as a system
immanent property that cannot be simplified.
It introduces the problem solving cycle, used in
systems oriented management, as an approach
to structure problems and to find solutions.

Part 2 discusses selected problems of
project management when implementing solu-
tions. Methods for identifying the critical path
of subtasks in a project and for calculating the

1. Systems: Basic Concepts

allocation of resources are provided. The role of
quality control as an additional feedback loop
and the consequences of small changes are dis-
cussed.

Part 3, by far the largest part of the course,
provides more insight into the dynamics of ex-
isting systems. Examples come from biology
(population dynamics), management (inven-
tory modelling, technology adoption, produc-
tion systems) and economics (supply and de-
mand, investment and consumption). For sys-
tems dynamics models, the software program
Vensim is used to evaluate the dynamics. For
economic models analytical approaches, also
used in nonlinear dynamics and control theory,
are applied. These together provide a system-
atic understanding of the role of feedback loops
and instabilities in the dynamics of systems.
Emphasis is on oscillating phenomena, such as
business cycles and other life cycles.

Weekly self-study tasks are used to apply the
concepts introduced in the lectures and to come
to grips with the software program Vensim.

Lecture 01— Overview, Problems - Basic Concepts

e About this course: administrative issues, self-study tasks, seminars

e Problems and their solutions: finding, implementing, understanding

Exercise 01: Systems and Systems thinking (discussion exercise)

2. Systems Engineering

Lecture 02 — Systems Engineering/Problem Solving Cycle

e Systems engineering/ systems oriented management: basic approach

e Problem solving cycle (PSC) I: situation analysis, definition of objectives

e Problem solving cycle II: search for solutions, validation and decision

Exercise 02: PSC — Airport example I (discussion exercise)

3. Project Management

Lecture 03 — Project Management 1/Project Scheduling

e Project phases

e Bar chart scheduling



6.1. Systems Dynamics and Complexity

e Critical path method: precedence network, forward and backward pass, float

Exercise 03: PSC — Airport example II (discussion exercise)

Lecture 04 — Project Management I11/Quality Control

e Milestone-trend diagram
e Integrated cost and date control

e Feedback loops, modelling stocks and flows

Exercise 04: PEST and SWOT analysis (discussion exercise)

4. System Dynamics
Lecture 05 — System Dynamics I/Modelling

e What is modelling? software program overview (Vensim)
e Feedback processes, causal loops

e Example: predator-prey population dynamics

Exercise 05: Population Dynamics (Vensim exercise)

Lecture 06 — Systems Dynamics I1/Inventory Modelling

e Workforce-inventory model

e Case study: high velocity industry

Exercise 06: Workforce Inventory Dynamics (Vensim exercise)

Lecture 07 — Systems Dynamics I11/Market Growth
e Demand life cycle

e Technology adoption

e Mixed source model

Exercise 07: Adoption of Innovations (Vensim exercise)

5. Nonlinear Dynamics
Lecture 08 — Nonlinear Dynamics I: Bifurcations and Chaos

e Control parameters, bifurcation
e Logistic map
e Chaos, Liapunov exponent

Exercise 08: Logistic Map (Applet exercise)

Lecture 09 — Nonlinear Dynamics 11: Applications to Economics

e Supply and demand

97
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e Cobweb dynamics

e Market interaction, bifurcation diagrams

Exercise 09: Cobweb Dynamics (Vensim exercise)

6. Economic Dynamics
Lecture 10 — Economic Dynamics/Production Functions

e Cobb-Douglas production function

e Solow model

Exercise 10: Coupled Cobweb Dynamics (Vensim exercise)

Lecture 11 — Nonlinear Dynamics of Economic Cycles I

e Business cycles
e Time-dependent production function

e Kaldor trade model

Exercise 11: Neoclassical Growth Model (Vensim exercise)

Lecture 12 — Nonlinear Dynamics of Economic Cycles I1

e Samuelson’s multiplier-accelerator model
e Hick’s model

e Goodwin model

Exercise 12: Kaldor Model and Business Cycles (Vensim exercise)

Summary
Lecture 18 — Summary

e Finding, implementing and cotrolling solutions

Exercise 13: Hicks’and Goodwin’s Models of Business Cycles (Vensim exercise)



6.2 Complex Networks

Networks matter! This holds for social and
economic systems, for technical infrastructures
like the Internet as well as for information sys-
tems like the World Wide Web. How can we
understand the evolution of such networked
systems and what are the local processes that
shape their global features? How does their
topology influence dynamical processes like epi-
demic spreading, cascading failures or consen-
sus? And how can we characterise the impor-
tance of a specific node? In this course, stu-
dents get a broad overview of the methods used
in the quantitative study of complex networks.

The course will show how networks can be
represented mathematically and how proper-
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ties of their link structures as well as the im-
portance of individual nodes can be quantified.
Students will understand how networks influ-
ence the spreading of information, epidemics or
the propagation of cascading failures. We will
explore how complex link topologies emerge
from simple network formation processes and
we will study methods that allow us to assess
the systemic risk associated with the topology
of complex social, economic and technical sys-
tems.

Weekly exercises are available and are en-
couraged to complete in Python wusing the
tgraph package.

1. Random Graphs and Complex Networks

Lecture 01 — Motivation

In this lecture, participants will get an overview of the course and will learn the differences
between an agent-based modelling and a complex networks perspective.

o Administrative issues and overview of the course

e Introduction: Agent-based modelling vs. a network approach

e Motivation: The role of network structures in complex systems

e [llustrative examples of complex networks in nature, society, economy and technology

Exercise 01: Introduction to igraph and python

Lecture 02 — Introduction to Graphs and Networks

In this lecture, students will learn how to mathematically represent complex networks and how
to quantitatively analyse the importance of nodes.

e Basic definitions: graph, network, adjacency matrix, path, cut, degree

e Importance of nodes: betweenness, closeness and degree centrality

e Modules and clusters: clustering coefficient and modularity

e Example: Open Source collaboration network

Exercise 02: Analysis of empirical networks with igraph

Lecture 03 — Ensemble Perspective of Complex Networks

In this lecture, participants will learn how networks can be represented and analysed from a

statistical point of view.
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Educational Objective: Learn

Graph theory vs. network science: the ensemble perspective

Erdés-Renyi (ER) random graph model

Degree distribution and average degree in ER graphs

e Counterexample: degree distribution in OSS collaboration network

Exercise 03: Generating random graphs with igraph

Lecture 04 — Connectivity in Complex Networks

Educational Objective: In this lecture, students will understand what kind of statements one
can make about the properties of a network if one only knows the distribution of node degrees.

e Understand what the degree distribution alone tells about the structure of networks

Ensembles of networks with fixed distribution of degrees: Molloy-Reed algorithm

e Mathematical analysis of network topology: generating functions

Condition for a giant connected component: the Molloy-Reed criterion

Example: OSS collaboration network vs. instances of Molloy-Reed ensemble

Exercise 04: Exploring the connectivity phase transition in igraph

Lecture 05 — Analyzing Robustness and Resilience

In this lecture, participants will learn how the distribution of node degrees influences systemic
risk in networked systems.

e Analysis of network robustness: random failures

e Analysis of network resilience: targeted attacks

e Scale-free degree distributions: super-resilience vs. super-susceptibility
e Counterexample: Internet topology vs. random scale-free networks

Exercise 05: Simulating robustness and resilience of networks

2. Dynamical processes on Complex Networks
Lecture 06 — Diffusion processes and Feedback centrality

In this lecture, students will learn how the structure of complex networks influences a simple
model for information diffusion and how we can use this to learn about the importance of nodes.

e Random walk processes in complex networks

Perron-Frobenius theorem: when does a unique stationary distribution exist?

Eigenvector centrality and the random surfer model

Example: PageRank in a network of linked documents

Exercise 06: Eigenvector vs. betweenness centrality in an OSS social network
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Lecture 07 — Spectral properties of Complex Networks

In this lecture, students will learn how the influence of a network’s topology on dynamical
processes is captured in the eigenvalues of adjacency matrices.

Powers of adjacency matrices and algebraic methods

Algebraic connectivity, Fiedler vector, eigenvalue gap and eigenratio of complex networks

Synchronisation of agents in complex networks

Example: inadvertent synchronisation in Internet router networks

Exercise 07: Simulating information diffusion in networks with clusters

Lecture 08 — Epidemics and cascading processes

In this lecture, students will see how the network perspective can be used to understand the
resilience of online communities.

e k-core decomposition of networks
e Cascading processes in networks
e A cascade model for social resilience

e Example: case study in Friendster community

Exercise 08: k-core decomposition of Friendster network

3. Network evolution: Emergence of Complex Structures
Lecture 09 — Stochastic Optimisation of Network Structures

In this lecture, students will understand why statistical physicists are often studying complex
networks and they will learn that the emergence of some network structures can be understood
as a (distributed) optimisation process.

e Complex networks: the perspective of statistical mechanics
e Link costs and link potentials: generating energy landscapes for networks
e Heterogeneous agent fitness: emergence of scale-free networks

e Example: Multiplicative Attribute Graph Model with Node Fitness (Leskovec)

Exercise 09: Simulating random scale-free networks with Molloy-Reed algorithm
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Lecture 10 — Structure formation in growing networks
In this lecture, students will learn that feedback phenomena in the growth of networks can lead
to the formation of complex structures.

e A non-equilibrium perspective on growing complex networks

e Feedback in network growth: the preferential attachment model

e Analysing preferential attachment: emergence of scale-free degree distributions

e Example: Modelling growing citation networks

Exercise 10: Scale-free networks: Comparison between preferential attachment and Molloy-Reed

Lecture 11 — Strategic Network Formation

In this lecture, participants will see that strategic behaviour of agents can lead to the formation
of complex networks and they will learn that strategies which are - from an agent’s perspective
- optimal can result in networks that are - from a systems perspective - not optimal.

e Ensemble perspective vs. agent-based models for network formation
e Strategic link formation

e Pareto stability vs. efficiency of network structures

e Example: evolution of Research & Development collaborations

Exercise 11: Efficient vs. Pareto stable networks

Lecture 12 — Evolution of multi-layer networks
In this lecture, students will see that the coupling of different layers of complex networks can
lead to new systemic properties.

e Socio-technical and cyber-physical systems: Multiple layers of complex networks

e Network formation: Coupling and feedback between network layers

e Network cascades in multi-layer networks

Example: Collaboration and citation networks in science

Exercise 12: Simulating coupled networks in igraph

Lecture 18 — Temporal Networks
In this lecture, students will understand that the dynamics of links in networks adds an additional
dimension of complexity on top of the network topology.
e Motivation: inseparable time scales between network evolution and dynamical processes
e Basics of temporal networks: time-respecting paths, inter-event times and node activities
e Time-aggregated representations and non-Markovian temporal networks
e Example: RealityMining dynamic social network

Exercise 13: Betweenness centrality in temporal networks



6.3. Agent-based Modelling of Social Systems

103

6.3 Agent-based Modelling of Social Systems

Individuals live in groups! Their weave
of dynamical and differentiated interactions re-
sults in complex societies, whose properties and
ruling principles can only be fully unravelled
when studying the underlying social system
from a formal standpoint.

In this course, we use agent-based modelling
as a bottom-up tool to study social systems.
Agents have internal degrees of freedom (opin-
ions, strategies), the ability to perceive, and
to change, their environment, and to interact
with other agents. Their (inter)actions result
in collective dynamics with emergent proper-
ties that need to be analysed and understood
quantitatively. We focus on a parsimonious de-
scription of the agent behaviour which relates

Introduction
Lecture 01 — Introduction, Motivation

individual interaction rules to the dynamics on
the system level, and complements engineer-
ing and machine learning approaches to mod-
elling. Whilst the lectures focus on the the-
oretical foundations of agent-based modelling,
they are illustrated on a more practical level in
weekly exercise classes.

Ezercises will be completed by using the
programming language Python. During the
exercise classes, assistants will help the stu-
dents with implementation issues and answer
their questions, to help them reach the solution
by themselves. During the second half of the
semester the students will work in groups on a
project: formulating, implementing and analyz-
ing an Agent Based Model.

19.02.2015

e administrative issues, motivation: formal understanding of social mechanisms

e what are agents; simulation techniques and tools - Python

Exercise: Learning about Python/NumPy, installation (due: 26.02.2015)

1. Models of Boolean agents
Lecture 02 — Opinion dynamics I

e cellular automata: Conway’s Game of Life

e voter models; social impact theory

26.02.2015

Exercise: Running two sample models in Python (game-of-life and voter model (due: 05.03.2015)

Lecture 03 - Path dependence and basic game theory

05.03.2015

e lock-in effects: linear and non-linear Polya urn models

e introduction to game theory: minority game

Exercise: Implementation of linear and non-linear Polya models (due: 12.03.2015)

Lecture 04 - Modelling cooperation

12.03.2015

e modelling cooperation in a game-theoretic setting

e social herding and cooperation

Exercise: Implementation of Prisoner’s dilemma game (due: 19.03.2015)
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Lecture 05 — Systemic risk
e introduction to networks: nodes and links, node degree, coreness
e models of cascading failure

Exercise: Course project — introduction, topics overview (due: 26.03.2015)

2. Models of Brownian agents
Lecture 06 — Opinion dynamics 11

e bounded confidence models
e how groups can foster consensus

Exercise: Implementation of bounded confidence model (due: 02.04.2015)

Lecture 07 — Competition: hierarchy and reputation
e direct and indirect reciprocity
e reputation model with emergent hierarchy

FEaster Break: no exercise class (due: 16.04.2015)

Lecture 08 — Strategic interactions
e knowledge production
e efficiency of a system versus local stability

Exercise: Course project — the model formulation (due: 23.04.2015)

Lecture 09 — Emotions

e agent-based modelling of emotions: communication as nonlinear interaction

e collective emotions in product reviews

Exercise: Course project — the model formulation (due: 30.04.2015)

3. Models of spatial interactions
Lecture 10 — Migration

e Schelling’s segregation model
e Prisoner’s dilemma with migration

Exercise: Course project — implementation (due: 07.05.2015)

19.05.2015

26.03.2015

02.04.2015

16.04.2015

23.04.2015

30.04.2015
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Lecture 11 — Collective motion 07.05.2015
e social force model, swarming in simple systems
e trail formation and human motion

Exercise: Course project — implementation (due: 21.05.2015)

Lecture 12 — Competition in space 21.05.2015
e extended reputation model: radius of influence
e Sugarscape model

Exercise: Course project — analysis (due: 28.05.2015)

Lecture 18 — Summary 28.05.2015
e wrap-up of the course
o Q&A

Exercise: Course project presentations
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7 Events

Events organised by our team are an important
measure to increase our visibility. This was
of particular importance ten years ago, when
we started and had not established our repu-
tation, yet. During the first years, SG semi-
nars with distinguished external speakers were
organised on a regular basis — whereas today
many of our guest speakers are invited to the
ETH Risk Center Seminar Series, jointly or-
ganised with the ETH Risk Center (and its
predecessor, the CCSS Seminar Series, jointly
organised with the Chairs involved in the Com-
petence Center ‘Coping with Crises in Complex

Reue Siircher Jeitung e

Reflexe

Socio-Economic Systems’ CCSS).

In addition to these activities, we also or-
ganised international workshops and schools
for young scientists on research topics we are
Some of these workshops were
hosted in Ziirich, which allowed us to attract
invited speakers and participants from all over
the world to ETH Ziirich. In many cases, these
workshops became the starting point of fruitful
collaborations with researchers from Switzer-
land and abroad. They were a good oppor-
tunity for us to disseminate the results of our
research.

involved in.

17.09.12 / Nr. 216 / Seite 7 / Teil 01

LEHREN AUS DER FINANZKRISE
Besser verstehen,
wieso die Politik
was macht

Peter A. Fischer - An der ETH in Ziirich haben
sich vergangene Woche Forscher aus verschiedenen
Disziplinen und Weltgegenden getroffen, um am
Latsis Symposium unter dem Titel «Economics on
the Move — Trends and Challenges from the Natural
Science» Lehren aus der Finanzkrise zu ziehen.
Klar zeigte sich, dass die herkdmmlichen kono-
mischen Modelle den Finanzsektor krass vernach-
ldssigt haben und iiberhaupt die Mikrofundierung
makroskonomischer Systeme verbessert werden
muss. Aus der Physik adaptierte Modelltechniken
konnen vielleicht helfen, besser zu verstehen, wie
die Dynamik in Systemen wirkt. Denn es geniigt
eben nicht, dass Komponenten stabil sind, damit ein
System stabil ist. Die sich rasch weiterentwickelnde
Verhaltensokonomie will dazu beitragen, dass wir
besser verstehen, wie sich eine Dynamik entfaltet.
Dennoch bleiben wohl ganz simple Erkenntnisse
aus der Okonomie giiltig: Feinsteuerung funktio-
niert selten, es braucht moglichst einfache Regeln

© NZZ AG

Figure 7.1: Neue Ziircher Zeitung reflecting on the Latsis symposium organised by the Chair of Systems

Design at ETH Ziirich, 2012
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7.1 Workshops and Schools

7.1.1 Satellite Workshop: Dynamics on and of Complex Networks VII
Date and Location September 24, 2014, Lucca, Italy

Conference European Conference on Complex Systems 2014

Website http://perso.uclouvain.be/jean-charles.delvenne/DO0OCN2014.html

“Network Science” has recently attracted the attention of a large number of researchers from
across various disciplines, mainly due to its ubiquitous applicability in modelling the structure
and dynamics of large-scale complex systems (both natural and man-made). Examples of such
systems, exhibiting complex interaction patterns among their constituent entities, range from
genetic pathways and ecological networks to the WWW, peer-to-peer networks, and blogs and
online web-social networks (such as Facebook, Orkut and Twitter).

For the past six years, the primary aim of the series of workshops “Dynamics on and of Com-
plex Networks”, held as a satellite meeting of the European Conference on Complex Systems,
has been to explore the (statistical) dynamics on and of such complex networks. Dynamics on
networks refers to the different types of so called processes (e.g. proliferation, diffusion etc.)
that take place on networks. The functionality/efficiency of such processes is strongly affected
by the topology as well as the dynamic behaviour of the network. On the other hand, Dynam-
ics of networks mainly refers to various phenomena (for instance self-organisation, evolutionary
clustering) that go on in order to bring about certain changes in the topology of the network.

This year’s theme was on Big Data.

Dynamics on and of Complex Networks
(DOOCN VI

Asatellite workshop to be held at the

% European Conference on Complex Systems (ECCS) 2014
; %:;55 September 24,2014
|g n!her—-u tempnralm --—-i -y i Lucca, Italy
P Lo e e S rICURE i et
net k imalie
t%- ioaary wn r sii =: dlsc' nust‘:i §
satellltEnEtW ork§ = m—f
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In this werkshop, we study Interdisciplinary theorles and Organizing Committee
applications evolving around complex networked systems

which dynamically evolve either structurally or functionally. Jean-Charles Delvenne

This warkshop will provide a platform for multi-disciplinary INMA, Université catholique de Louvain
research approaches that b hods from P jean-chare louvain be

sclence, statistical physics, mathematics, econometrics and

soclal network analysls. The workshop's areas of Interest ;::hm(a&m;ﬂ;e Physicsof Complex Systems

Include, but are not limited to: akhtehpks mpa de

- Opinlon formation and consensus in dynamic soclal systems Bivas Mitra

- Dynamical properties of collaborative tagging systems Indian Institute of Technoloay, Kharagpur

- Synchronization and diffusion In static and dynamic networks bivasacse itkgp.emetin

- Sampling limitations/problems for empirical dynamic networks

- Metrics to detect temporal patterns In dynamic networks Animesh Mukherjee

- Models for d: network evols d. and decay Indian Institute of Technology, Kharagpur

- Distributed sampling of large-scale dynaml( networks animeshmece.ithgp.emet in

- Influence measures and ranking schemes for time-varying networks

-Walking and searching in time-varying networks Ingo Scholtes -
Chair of Systems Design, ETH Ziirich

- Definition and detection of dynamic network communities ischoltesethzch

- Robustness and resilience of time-varying networks
-Visualization of dynamic networks

- Information spreading and epldemic processes

- Collective dynamics In dynamic networks

More information online
http://perso.uclouvain.be/jean-charles.delvenne/DOOCN2014.html
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7.1.2 Satellite Workshop: Quantitative Analysis of Collective Behavior: From the
Lab to the Wild

Date and Location August 9, 2014, Princeton, USA
Conference Animal Behavior Society 2014 Conference

Website http://abs2014.princeton.edu/

Recent advances in computer vision and telemetry have made it possible to gather high-
resolution spatiotemporal data on the movements and interactions of animals within groups
(and increasingly in populations as a whole), both in laboratory and field conditions. The
development of these methods has largely been driven by the aim of understanding the individual
rules that govern collective behaviour, but are increasingly being applied in a broader ecological
context. Behavioral researchers are currently creating and testing new analytical frameworks
in order to make sense of the unprecedented volume and precision of the data collected. Such
frameworks are necessary to get an integrated understanding of mechanisms of coordination and
the dynamic emergent functional properties of animal groups.

In this workshop, we will present an overview of the latest research achieved by employing
automated techniques to measure animal behavior and social interactions in both laboratory and
field settings. In particular, we will focus on studies which have involved the collection of high-
frequency data at multiple scales. We will also review existing and in-development tools to gather
and process such data, to build dynamic networks of interactions, and to analyze information
transfer in large animal populations. We will stress the importance of developing methods that
can apply across systems, and scales, in order to obtain an integrated understanding of the social
and ecological factors underlying collective animal behavior.

he workshop will gather students and researchers at all levels studying social and group be-
haviors in the laboratory and/or in the field. It will feature short presentations on the latest tools
and techniques (existing or in development) to collect and process interaction and movement
data from animal groups. The workshop will also feature discussion panels aimed at identify-
ing future research directions and collaboration areas to unify laboratory and field studies of
collective behavior.

ANIMAL BEHAVIOR SOCIETY

2014 CONFERENCE
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7.1.3 Satellite Workshop: Higher-Order Models in Network Science
Date and Location June 3, 2014, Berkeley, USA

Conference International School and Conference on Network Science (NetSci2014)

Website http://www.hons.netsci2014.net

The study of complex systems from a network perspective has undoubtedly been a success story
so far. Innumerable studies have shown how schematizing the elements and their interactions of a
complex system with nodes and links can help us to provide insights into the system’s structure,
dynamics, and function. The increasing availability of data on complex systems creates a great
opportunity for this approach to further prosper. That is, we anticipate that more and more
systems can and will be studied with tools from network science.

However, the fact that the data are increasingly rich and complex also give rise to new and
unique challenges: Studies of time-varying complex systems facilitated by newly available high-
resolution longitudinal data question the effectiveness of the conventional network approach and
suggest that higher-order models are required to gain insight into the structure and dynamics of
such systems. For similar reasons, models enriched by node activities or temporal motifs have
been suggested. Moreover, increasingly available rich data on static networks have stimulated
work on augmented network models that incorporate multiple layers, modules, or link types.

All these approaches are seemingly different, yet they all highlight the same thing: For a
number of complex systems, a simple abstraction of their organisation into nodes and links
is not sufficient for understanding their structure, dynamics, and function. This observation
raises fundamental questions: When are simple network models sufficient and when are they
not? What additional ingredients are needed to accurately model the dynamical processes?
With access to more and more relational data, what are the most efficient ways to capture the
structural information? These are questions that we would like to address in this workshop.

A NetSci2014 satellite workshop

When Complex Networks meet Complex Data:

=), 'Wdels in Network Science
"'-'TE’!II"Q.'.'HI“'"' amm 1 A a e T
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7.1.4 Satellite Workshop: SA0S2014 - 2nd International Workshop on Self-Optimisation
in Organic and Autonomic Computing Systems

Date and Location February 25, 2014, Liibeck, Germany
Conference ARCS2013: 26th International Conference on Architecture of Computing Systems

Website www.informatik.uni-augsburg.de/lehrstuehle/oc/Veranstaltungen/oc-ws-arcsi4/

Initiatives like Autonomic Computing (AC) and Organic Computing (OC) are based on the
insight that we are increasingly surrounded by large collections of autonomous systems, which
are equipped with sensors and actuators, aware of their environment, communicating freely, and
organising themselves in order to perform the required actions and services. The presence of
networks of intelligent systems in our environment opens fascinating application areas but, at
the same time, bears the problem of their controllability.

Hence, different design concepts (like the MAPE cycle and the Observer/Controller frame-
work) have been developed to allow for a self-organised control process at runtime that relieves
the designer from specifying all possibly occurring situations and configurations within the de-
sign process. Instead, the system itself takes over responsibility to find proper reactions on
perceived changes in the environmental conditions. As designers are not able to foresee all
possibly occurring situations and circumstances the system will face during its operation time
the self-organisation process of the system will focus on self-optimising the system’s behaviour.
Such self-optimising behaviour can be achieved at various levels of the system’s design, rang-
ing from basic control architectures over self-organised coordination or collaboration methods
and domain-specific optimisation techniques to the application and customisation of machine
learning algorithms. Furthermore, several related topics (e.g. trust and security in collabora-
tive systems) provide necessary functionality to enable self-optimising behaviour in AC and OC
systems. special session will further address the question how methods, abstractions and ideas
from the (statistical) physics perspective on complex adaptive systems — with examples coming
from nature, society and technology — can be utilised in the design, modelling and analysis of
organic and autonomic computing systems. Special emphasis will be laid on how the recently
developed statistical mechanics of networks — encompassing complex and dynamic structures —
can facilitate the design of robust and adaptive computing architectures that inherit some of the
remarkable properties of natural systems. An important aim is to strengthen the ties between
complementary research communities that otherwise rarely get in contact.

Figure 7.2: The participants of the SAOS2014 workshop, including the organisers
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7.1.5 Satellite Workshop: Sozioinformatik 2013

Date and Location September 16, 2013, Koblenz, Germany
Conference 43rd annual meeting of the Gesellschaft fiir Informatik 2013
Website http://www.sozioinformatik2013.de/

Modern society and larger organisations cannot be efficiently organised without IT-systems.
However, not all interactions between humans and IT-systems are successful - for multiple
reasons. How do groups of humans in an organisation or the whole society interact with IT-
systems? Where does the human as a group or individual influence the system and where does
it influence us? And how can the increasingly available information about social interactions be
used to improve I'T-systems, to make them more socially aware?

In this workshop we invite you to reflect about organisations and society and their interactions
with IT-systems, from a legal perspective or a political viewpoint, whether you are a computer
scientist, a social scientist, an artist, from academia or industry. The workshop is open for
all original contributions of maximum 12 pages (LNCS style), which will be peer-reviewed. A
publication by Springer in their complex system series is currently under negotiation. As the field
is still very dispersed, without a common conference or journal, we explicitly welcome review-like
articles which summarise the state of the art on the interaction of society or organisations and
IT-systems in your respective field.

Sozioinformatik 2013

held in conjunction with INFORMATIK 2013

September 16, 2013
Koblenz, Germany
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Workshop Focus Organizing Committee
Modern society and larger organizations cannot be efficiently Prof. Dr. Katharina Anna Zweig
organized without IT-systems. However, not all interactions bet- TU Kaiserslautern
ween humans and IT-systems are successful - for multiple reasons. Germany
How do groups of humans in an organization or the whole society
interact with IT-systems? Where does the human as a group or Prof. Dr. Wolfgang Neuser
individual influence the system and where does it influence us? TU Kaiserslautern
Germany
In this workshop we invite you to reflect about organizations and
society and their interactions with IT-systems, from a legal per- Prof. Dr. Volkmar Pipek
spective or a political viewpoint, whether you are a computer University of Siegen
scientist, a social scientist, an artist, from academia or industry. Germany
We will address questions evolving around the interplay between Dr. Markus Rohde
social and technical systems. Among those, we particularly wish University of Siegen
to highlight the following: Germany
1. How do groups of humans in an organization or the whole Dr. Ingo Scholtes
society interact with IT-systems? ETH Zirich
2. Where does the human as a group or individual influence the Switzerland

system and where does it influence us?

3. How can the increasingly available information about social
interactions be used to improve IT-systems, to make them
more socially aware?

4. Are there ethical limitations of informational technologies

with respect to applications?

5. What kind of limitations are these? On what reasons and
legitimations should these limitations be based?

Worksho -
. INFORMATIK 2013 www.sozioinformatik2013.de E
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7.1.6 Satellite Workshop: Dynamics on and of Complex Networks VI
Date and Location September 18, 2013, Barcelona, Spain

Conference European Conference on Complex System 2013

Website http://perso.uclouvain.be/jean-charles.delvenne/DO0CN2013.html

“Network Science” has recently attracted the attention of a large number of researchers from
across various disciplines, mainly due to its ubiquitous applicability in modelling the structure
and dynamics of large-scale complex systems (both natural and man-made). Examples of such
systems, exhibiting complex interaction patterns among their constituent entities, range from
genetic pathways and ecological networks to the WWW, peer-to-peer networks, and blogs and
online web-social networks (such as Facebook, Orkut and Twitter).

For the past five years, the primary aim of the series of workshops “Dynamics on and of
Complex Networks”, held as a satellite meeting of the European Conference on Complex Sys-
tems, has been to explore the (statistical) dynamics on and of such complex networks. Dynamics
on networks refers to the different types of so called processes (e.g. proliferation, diffusion etc.)
that take place on networks. The functionality/efficiency of such processes is strongly affected
by the topology as well as the dynamic behaviour of the network. On the other hand, Dynam-
ics of networks mainly refers to various phenomena (for instance self-organisation, evolutionary
clustering) that go on in order to bring about certain changes in the topology of the network.

It has become clear from the past series of DOOCN workshops that modelling dynamical
networks such as dynamic trafficking networks or telephone/human communication networks
have gained enormous importance. However, in the constantly changing modern world, there
is an urgent need to understand problems related to systems that dynamically evolve in either
structurally or functionally, or both. One such important area is semiotic dynamics — how
communication systems dynamically evolve over time, how opinions/shared conventions emerge
in dynamically changing social media, how collaborative tagging systems function etc. Conse-
quently, this year the workshop will focus on this particular theme, i.e., ”Semiotic dynamics in
time-varying social media”.

Dynamics on and of Complex Networks
(DOOCNVI)
Asatellite workshop to be held at the

European Conference on Complex Systems (ECCS) 2013
- September 18, 2013
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In this workshop, we study interdisciplinary theories and Grganizing Commitiee
applications evolving around complex networked systems
which ically evolve either or

This workshop will provide a platform for multi-disciplinary
research approaches that combine methods from computer Jean-chales.delvenne@ucouian be
science, statistical physics, mathematics, econometrics and
social network analysis. The workshop's areas of interest
include, but are not limited to:

INMA,

Fakhteh Ghanbarnejad
Max Planck Insttute forthe Physics of Complex ystems
fakhtehapks mpg de

- Opinion formation and consensus in dynamic social systems

- Dynamical properties of collaborative tagging systems

- Synchronization and diffusion in static and dynamic networks

- Sampling limitations/problems for empirical dynamic networks
- Metrics to detect temporal patterns in dynamic networks

- Models for dynamic network evolution, adaptation and decay

- Distributed sampling of large-scale dynamic networks

Bivas Mitra
Software Engineering Lab, Samsung Electronics
bivas_mitra@yahoo.com

Animesh Mukherjee
Dept.of Computer Scence and Engineering
Indian nsitute of Technology

in

- Influence measures and ranking schemes for ti ying networks
-Walking and searching in time-varying networks

- Definition and detection of dynamic network communities

- Robustness and resilience of time-varying networks

-Visualization of dynamic networks

- Information spreading and epidemic processes

- Collective dynamics in dynamic networks

More information online
ucl in.be/jean-charles.del

IngoSScholtes
Chalrof ystems Design, ETH Zirich

ischoltes@ethz.ch

DOOCN2013.html
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7.1.7 SASO°T2013: Self-Adaptive and Self-Organising Socio-Technical Systems
Date and Location September 9, 2013, Philadelphia, USA
Conference 8th IEEE International Conference on Self-Adaptive and Self-Organizing Systems

Website http://sasost.isse.de/

The aim of the SASO conference series is to provide a forum for the foundations of a princi-
pled approach to engineering systems, networks and services based on self-adaptation and self-
organisation. To this end, the meeting aims to attract participants with different backgrounds,
to foster cross-pollination between research fields, and to expose and discuss innovative theories,
frameworks, methodologies, tools, and applications. The complexity of current and emerging
computing systems has led the software engineering, distributed systems and systems man-
agement communities to look for inspiration in diverse fields (e.g., complex systems, control
theory, artificial intelligence, sociology, and biology) to find new ways of designing and manag-
ing networks, systems and services. In this endeavor, self-organisation and self-adaptation have
emerged as two promising interrelated approaches.

The seventh edition of the SASO conference embraces the inter-disciplinarity and the scien-
tific, empirical and application dimensions of self-systems, and welcomes novel results on both
self-adaptive and self-organizing systems research. It seeks to emphasise the interconnection of
basic research between and within fields, and the increasing protrusion of self-systems into the
human sphere, evaluating their impact on society, environmental sustainability, commerce, liv-
ing/working spaces and critical infrastructure. Contributions must present novel theoretical or
experimental results, or practical approaches and experiences in building or deploying real-world
systems, applications, tools, frameworks, etc. Contributions contrasting different approaches for
engineering a given family of systems, or demonstrating the applicability of a certain approach
for different systems, are equally encouraged.

WWET W .

SasSo

7th IEEE International
Conference on Self-Adaptive
and Self-Organizing Systems
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7.1.8 Satellite Workshop: Dynamic Information and Communication Networks
2013

Date and Location June 3, 2013, Copenhagen, Denmark
Conference International School and Conference on Network Science (NetSci2013)

Website http://web.sg.ethz.ch/NetSciSat2013/wordpress/

In this NetSci 2013 Satellite Workshop we address the question how novel insight in the field
of temporal/dynamic networks can be used in the context of information and communication
networks.

A particular focus of this workshop will be on providing a truly interdisciplinary forum that
integrates the interests of mathematicians and theoretical physicists working on network theory
with the needs of computer and information scientists interested in the modelling and design of
communication and information networks.

Dynamic Information and Communication Networks

NetSci 2013 Satellite Workshop
Copenhagen, Denmark

Monday, June 3, 2013
M@DELOKALE 2

organized by ...

Frank Schweitzer Maarten van Steen Yamir Moreno

Chair of Systems Design Computer Science Department Complex Systems and Networks Lab
ETH Ziirich VU University Amsterdam University of Zagaroza
Switzerland The Netherlands Spain

A particular focus of this workshop will be on providing a truly interdisciplinary forum that integrates the interests of
mathematicians and theoretical physicists working on network theory with the needs of computer and information
scientists interested in the modeling and design of communication and information networks.

As such, the workshop's focus includes, but is not limited to, the following aspects of research on dynamic complex networks.

- New directions in the modeling of complex, dynamic information and communication networks
- Uses of dynamic network theory for the modeling of human mobility in opportunistic networking scenarios
- Applications of network theory in agent-based modeling and multi-agent coordination

- Novel measures for centrality, influence and reputation in dynamic networks

- Information diffusion and synchronization in complex, dynamic networks

- Studies of temporal correlations in data on time-stamped interactions

- Detection of communities in temporal networks

- Coupling of network evolution and dynamical processes

- Computational methods for sampling and inference of dynamic networks

-Visualization methods and tools for the analysis of communication and information networks

- Routing and navigation in time-varying network topologies

-The interplay between dynamic and multiplex networks

... where complex networks meet computer science
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7.1.9 Latsis Symposium 2012 - Economics on the Move
Date and Location September 11 — 14, 2012, Zurich, Switzerland
Website http://web.sg.ethz.ch/Latsis_2012

Different from other events, the Latsis Symposium 2012 will not focus on analyzing the failure
of previous economic (and political) decisions, or the shortfall of mainstream economic theories.
Rather, it poses a provocative question:

Can economics as a scientific discipline that must extricate itself from its current conceptual
crisis, benefit from concepts, methods and insights developed in other disciplines, notably the
natural sciences?

Instead of tackling this question in the broadest way, the Latsis Symposium will concentrate
on three aspects where the relation between economics and other scientific disciplines already
became obvious: (1) behavioural economics. (2) systemic risk, (3) economic networks.
Each of these topics is discussed on a separate day, featuring various high-profile speakers.
The symposium aims to provide a forum for interdisciplinary knowledge-transfer and leaves
ample room for stimulating discussions. Additionally, the symposium is preceded by a satellite
workshop with three different tracks.

Latsis Symposium 2012
Economics on the Move

Trends and Challenges from the Natural Sciences

11. - 14. Sep. | ETH Zurich, Switzerland

Joseph E. Stiglitz Columbia Univ.
: Rama Cont Imperial College
S)’Stem 1C | Carsten Detken European Central Bank
Risk

Jean Charles Rochet Univ. Zurich

Lorenz Goette Univ. Lausanne
Dirk Helbing ETH Zurich

Daniel Houser George Mason Univ.
Ryan Murphy ETH Zurich

Arno Riedl Maastricht Univ.

B e h av i 0 ral Matthias Sutter Univ. Innsbruck

E conom i CS | Jean-Robert Tyran Univ. Vienna
Roberto Weber Univ. Zurich

Christian Zehnder Univ. Lausanne

Giorgio Fagiolo Scuola Superiore SantAnna

E conom iC Sanjeev Goyal Cambridge Univ.
N etwo r ks Pier-Paolo Saviotti Univ. Hohenheim

Fernando Vega-Redondo European University Institute

Details and Registration: web.sg.eth

Symposium Panel Discussion

Thursday, 13. Sep., 11.00
Can economics as a scientific discipline benefit from the natural sciences? Systemic Risk: Are there lessons to be
learned? (Chair: Frank Schweitzer)

This year's Symposium deals with the provocative question:

Attendance of the Symposium is free of charge.

Jiirg Blum Swiss National Bank
Rama Cont Imperial College
Carsten Detken European Central Bank

Qatellite Workshon 1 -
Satellite Workshop, 11. Se p- Peter Fischer NZZ

Jean Charles Rochet Univ. Zurich
Modeling Financial Systems Didier Sornette ETH Zurich
Agent-Based Models in Economics Joseph E. Stiglitz Columbia Univ.

Econophysics Colloquium

Supported by: Scan for details:

ETH ;
Eidgenosssche Techsche Hochschut i

DATION LATSIS Swiss Federal Institute of Technology Zurich o) ]
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7.1.10 CSECS2012: International Workshop on Complex Sciences in the Engineer-
ing of Computing Systems

Date and Location February 28, 2012, Munich, Germany
Website http://web.sg.ethz.ch/workshops/csecs-2012/

The emergent properties of complex adaptive systems pervade natural and social sciences.
Interestingly, also man-made systems like the Internet, the Web or Peer-to-Peer networks are be-
ing studied by an increasingly large and diverse research community that is frequently subsumed
under the term Complex Science. Among the current research, the study of the properties of
complex network systems, as well as dynamical processes unfolding within them have been par-
ticularly successful. Such studies have uncovered some of the principles that contribute to the
astonishing robustness and adaptivity of various systems which can be framed in the formalism
of networks. Some of these systems also exhibit properties of self-organisation. During the last
decade, these advances have paved the way for a number of interesting engineering applications.
From an operative viewpoint, the resulting research framework allows to apply the toolkit of
statistical physics to a wide variety of systems, each composed by a sufficiently large number of
interacting elements. In this workshop, we seek to shed light on how methods, abstractions and
ideas from the statistical physics perspective on complex adaptive systems —with examples com-
ing from nature, society and technology— can be utilised in the design, modelling and analysis of
current and future computing systems. Being a particularly promising domain, a special empha-
sis will be laid on how the recently developed statistical mechanics of networks —encompassing
complex and dynamic structures— can facilitate the design of robust and adaptive computing
architectures that inherit some of the remarkable properties of natural systems.

CSECS 2012

First International Workshop on Complex Sciences

in the Engineering of Computing Systems
to be held at the 25" International Conference on Architecture of Computing Systems
TU Miinchen, Germany
February 28/29", 2012
http://web.sg.ethz.ch/workshops/csecs-2012

CALL FOR PAPERS
D i De: 8™, 2011 (hard)

The emergent properties of complex adaptive systems pervade natural and social
sciences. Interestingly, also man-made systems like the Internet, the Web or Peer- | Important Dates
to-Peer networks are being studied by an increasingly large and diverse research
community that is frequently subsumed under the term Complex Science. Among | Submission Deadline December 8", 2011

the current research, the study of the properties of complex network systems, as | Acceptance Notification 2 weeks after submission

well as_dynamical processes unfolding within them have been particularly December 22" s latest
successful. Such studies have uncovered some of the principles that contribute to | Camera-ready Deadline January 3", 2
the astonishing robustness and adaptivity of various systems which can be framed | Workshop February 23/29"- 2012

in the formalism of networks. Some of these systems also exhibit properties of self-
organization. During the last decade, these advances have paved the way for a
number of interesting engineering applications. From an operative viewpoint, the R
resulting research framework allows the toolkit of statistical physics to be applied | Organizers
to a wide variety of systems, each composed by a sufficiently large number of
interacting elements. Ingo Scholtes, Claudio J. Tessone
In this workshop, we seek to shed light on how methods, abstractions and ideas | ETH Zurich, Switzerland
from the (statistical) physics perspective on complex adaptive systems - with | [ischoltes, tessonec) @ethz.ch
examples coming from nature, society and technology - can be utilized in the
design, modeling and analysis of current and future computing systems. Being a
particularly promising domain, a special emphasis will be laid on how the recently
statistical of networks -enc complex and dynamic
structures- can facilitate the design of robust and adaptive computing
architectures that inherit some of the remarkable properties of natural systems. An L
important aim of the workshop is to strengthen the ties between complementary | Paper Submissions
research communities that otherwise rarely get in contact. By this, we hope to
contribute to the formation of a community centered around computer |The organizers welcome the submission of papers
engineering, and with an interdisciplinary component, that focuses on the following | in English language of up to 12 pages describing
question: how can the dynamics unfolding in computing infrastructures be | original work previously unpublished and currently
analyzed, as well as actively managed and utilized, based on abstractions and | not under review elsewhere. Interdisciplinary work
methods from statistical physics. that demonstrates how methods, models and
This workshop intends to address these questions in the context of different | abstractions from complex sciences and statistical
computing systems. The focus of the workshop includes - but is not limited to - the | physics can famhta(e the engineering of reliable

Jacob Beal
BBN Technologies, MIT CSAIL
jakebeal@bbn.com

following topics: and adaptive computing  architectures s
Complex systems approaches to design and analyze robust and adaptive | particularly Srfste Al i blindly
architectures reviewed by at least three members of the program
Applications of the statistical mechanics of networks to self-organized committee. Accepted papers will be published in
formation and optimization of communication structures the Gl Edition - Lecture Notes in Informatics (LNI)
Complex network science approaches to adaptive large-scale network-on- | series. ~Selected high-quality _contributions of
chip designs interest to a wider community may be invited to
Statistical on self peer-to-p resubmit an extended version to the
topologies interdisciplinary journal Advances in Complex
Statistical methods to quantify properties of large dynamic Systems
communication networks
Applications of percolation theory to the analysis of robustness in Contact

(interdependent) communication networks

Modeling and analysis of information diffusion and error spreading in
communication networks

Modeling of cascading failures in cyber-physical systems

Applications of complex networks and random graph theory in the
modeling of Internet architecture

Application of complex networks science to the design and analysis of
energy/smart grid infrastructures

Physics-inspired models for autonomic and organic computing systems
Application of reaction-diffusion systems to computing

Monte-Carlo methaods for the (run-time) adaptation and optimization of
computing systems

Application of physics abstractions to systems engineering and analysis
Network science approaches to the modeling and analysis of software structures like inheritance hierarchies or dependency

For more information on the workshop, submission
and formatting instructions, the review process, as
well as for a list of the tentative program comittee,
please visit the website of the workshop at

http://web.sg.ethz.ch/workshops/csecs-

or contact the organizers.

networks

Physics-inspired, non- models for self: ing, spatial and many-core computing systems
Physics-inspired field-based coordination approaches

Non-linear syn and consensus inc i and wireless networks

Socio-physical models for collective user behavior in pervasive systems, opportunistic networking as well as in novel user-oriented
online services
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7.1.11 Satellite Workshop: 1st International Workshop on Socio-Aware Networked
Computing Systems

Date and Location October 3, 2011, Ann Arbor, USA
Conference 5th IEEE International Conference on Self-Adaptive and Self-Organizing Systems

Website http://socioaware.syssoft.uni-trier.de/2011

The design and operation of distributed computer systems has traditionally been driven by
technical aspects and considerations. However, the usage characteristics of information and
communication systems are both implicitly and explicitly determined by social interaction and
the social graph of users. This aspect is becoming more and more evident with the increasing
popularity of social network applications on the internet. The performance, resilience and relia-
bility of distributed systems can thus be improved by considering social aspects already in and
for their design. The aim of this workshop is to elaborate how such socially adaptive networked
computing systems can be created.

This workshop seeks to shed light on the question how the increasing pervasion of technical
infrastructures with social aspects affects the engineering of reliable and scalable networked com-
puting systems. Another interesting question is how suitable mathematical modelling of social
phenomena can influence and inspire the design of distributed algorithms, network topologies
and communication protocols, resulting in what may be called socio-aware information and
communication systems.

SocioAware 2011

First International Workshop on Socio-Aware Networked Computing Systems

SocioAware 2011

First International Workshap on
Socio-Aware Networked Computing Systems
at 5th
ann Arbor, MI, USA, October 3rd, 2011

FOLLOW US ON Ewikl

Submission Deadline: July4th, 26043 July 11th, 2011

Social services and utilities pervade more and more aspects of our daily lives and will conceivably become an
integral part of future software systems. While it is common and important to investigate how the associated
gradual convergence of social and technical systems influences individuals and society, the fact that this influence
is mutual is far less explored. MNetworked computing infrastructures involving cloud computing, wvirtualization
technigues, Peer-to-Peer technologies or other Internet-based applications are shaped not only by technological
considerations but, increasingly, also by the social structures and processes into which they are embedded. The
growing interconnectedness of users leads to highly correlated behavior and the emergence of collective
phenomena which naturally retroact on the technical systems by which they are mediated.
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7.1.12 International Workshop: Coping with Crises in Complex Socio-Economic
Systems

Date and Location June 20 — 24, 2011, Ziirich, Switzerland

Website http://www.ifb.ethz.ch/comphys/conferences/ccss-workshop2011/

Social systems typically feature crises, i.e. unstable and dangerous situations that are charac-
terised by abrupt and large-scale changes. Such disruptions are very hard to predict with any
precision and even harder to control. Indeed, crises often convey an impression that key deci-
sion makers have lost control and that events unfold in an unstoppable and even catastrophic
way. Examples include environmental crises, the collapse of transportation systems, as well as
financial and social crises such as poverty, social conflicts or wars. These and other issues will
be addressed during the meeting.

COPING WITH CRISES
IN COMPLEX SOCIO-ECONOMICS SYSTEMS

A Competence Center of ETH Zurich
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7.1.13 CYBEREMOTIONS Workshop: Emergent Emotions on the Web
Date and Location June 6- 8, 2011, Ziirich, Switzerland

Website http://web.sg.ethz.ch/workshops/cyberemotions/

The Workshop is focused on research methodologies developed to study and analyze phenomena
related to any means of communication provided by the Internet, trying to identify, describe,
and predict the Collective Emotional States among Web Users. It mainly aims to strengthen
the collaboration between different Working groups of the CYBEREMOTIONS Project

CYBEREMOTIONS
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7.1.14 Satellite Workshop: WEIN2010 - 5th International Workshop on Emergent
Intelligence on Networked Agents

Date and Location May 10-11, 2010, Toronto, Canada

Conference AAMAS2010: Ninth International Conference on Autonomous Agents and Multi-
agent Systems

Website http://web.sg.ethz.ch/workshops/wein2010/

The WEIN Workshop series started as a Japanese initiative and has been part of AAMAS, the
International Conference on Autonomous Agents and Multiagent Systems, regularly since 2006.
Multi Agent Systems (MAS) allow to study the emergence of systemic properties which result
from the interaction of a large number of agents, rather than from single agents. Intelligence
can be seen as such an emergent property. This means that the ability of a system to solve a
problem, to optimise an outcome, or to adapt to a changing situation in a prospective manner
may not be traced back to individual capabilities, but to the collective effort of many agents.
A framework to model these MAS is provided by the complex networks approach, where agents
are represented by nodes and their interactions are represented by links. Thus, the underlying
network structure of a MAS plays a crucial role in explaining emergent properties. Networked
agents, on the other hand, may be able to actively change this structure by forming new links
or cutting existing ones. Consequently, there is not only a strong relation, but a coevolution in
the dynamics of agents and their network of interactions.

Toronto, Canada
May 10514, 2010

RAAMARAS 2
TORONTO

THE NINTH INTERNATIONAL CONFERENCE ON AUTONOMOUS AGENTS AND MULTIAGENT SYSTEMS
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7.1.15 International Workshop: Coping with Crises in Complex Socio-Economic
Systems

Date and Location June 8-12, 2009, ETH Ziirich.

Website http://www.soms.ethz.ch/workshop2009/index

The interdisciplinary workshop aims at a quantitative understanding of crises in social and
economic systems. These crises are unstable and dangerous situations characterised by abrupt
and large-scale changes, which are very hard to predict with conventional methods and even
harder to control. The workshop was co-organised with the Chairs of the CCSS Competence
Center. It was accompanied by a summer school for young scientists and daily think tank
discussions. This workshop contained two satellite workshops: “Extreme Events in Agent-
Based Socio-Economic Models” and “Modelling Interdependency between Technological and
Human Systems under Crisis Scenarios”, co-organised by the COST Action MP0801 “Physics
of Competition and Conflicts”.

COPING WITH CRISES
IN COMPLEX SOCIO-ECONOMICS SYSTEMS

A Competence Center of ETH Zurich
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7.1.16 International Workshop: The Physics Approach to Risk: Agent-Based Mod-
els and Networks

Date and Location October 27-29, 2008, ETH Ziirich

Website http://web.sg.ethz.ch/workshops/cost-p10/

This workshop marked the transition between two COST actions: the COST-P10 ‘Physics of
Risk’ and the new COST-MPO0801 ‘Physics of Competition, Cooperation and Conflicts’. The
aim of the workshop was to join the European “activists” of COST-P10, to discuss the scien-
tific outcome of this action in an open-minded atmosphere, to think about the challenges of
COST-MP0801, and to outline possible collaborations with Swiss colleagues. There were pre-
sentations from the three working groups of COST-P10: Physics of Risk, Agent-based Models,
and Networks.

Eidgenéssische Technische Hochschule Zirich
Swiss Federal Institute of Technology Zurich

International Workshop

The Physics Approach To Risk:
Agent-Based Models and Networks

October 27-29, 2008, ETH Zurich, Switzerland
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7.1.17 International Workshop: Challenges and Visions in the Social Sciences

Date and Location August 18-23, 2008, ETH Ziirich

Website http://www.soms.ethz.ch/workshop2008

The interdisciplinary workshop aimed at identifying future trends in the social sciences. Em-
phasis was given to visionary ideas of what will be the important topics over the next 10 or
20 years. An aim was to formulate a list of hard, ambitious, and important problems to be
addressed by collaborative and international research projects. The workshop was accompanied
by daily think tank discussions and a summer school for young scientists.

Eidgendssische Technische Hochschule Ziirich
Swiss Federal Institute of Technology Zurich

International Workshop on
Challenges and Visions in the Social Sciences

including a Summer School on Modeling and Simulation for Young Scientists

Semper's lecture hall of ETH Zurich (Switzerland), August 18-23, 2008

Organizers:
Dirk Helbing (Coordinator), Lars-Erik Cederman, Andreas Diekmann, Frank Schweitzer and Didier Sornette

Invited Keynote Speakers:

Luis A. Nunes Amaral, Hartmut Esser, Robert Axtell, Carter Butts, Joshua M. Epstein, Andreas Flache, Nigel Gilbert,
Michael Hechter, Douglas Heckathorn, Bernardo A. Huberman, Neil F. Johnson, Michael Macy, Andrzej Nowak, Barkley
Rosser, Chris Snijders

Aims and Scope:

By means of more than 20 keynote talks by outstanding
international scientists and interdisciplinary discussions, the
workshop aims at identifying future trends in the social
sciences, and problems that will have to be addressed. We
want to come up with visionary ideas of what will be the
important topics over the next 10 or 20 years, and try to
formulate a list of hard, ambitious, and important problems to
be addressed by collaborative, international research
projects. Contributions may be methodologically or problem
oriented, but should always be of interest to a wider scientific
community.

Some examples of subject areas are:

« Empirical challenges: What can we learn from new data
sources (e.g. data from Web 2.0, neural imaging,
combinations of surveys with behavioral experiments and/or
biological data)?

« Methodological challenges: What is missing in current models
and simulations of social phenomena?

« Practical challenges: How can we anticipate and respond to
problems due to globalization, individualization, aging
societies, environmental pollution, international conflicts and

— other socio-economically relevant changes?

The meeting will combine elements of an interdisciplinary workshop with a think tank and a summer school for young
scientists.

Information and Registration: www.soms.ethz.ch/workshop2008
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7.1.18 Satellite Workshop: Enhancing Social Interaction: Recommendation Sys-
tems, Reputation, P2P, Trust and Social Networks

Date and Location October 5, 2007, Dresden, Germany
Conference ECCS2007: European Conference on Complex Systems

Website http://www.sg.ethz.ch/events/workshops/ECCS_satellite

The one-day workshop was organised as a Satellite Workshop of the European Conference
on Complex Systems (ECCS). Scientific Organisation: Stefano Battiston (ETH Ziirich), Nigel
Gilbert (Univ. of Surrey), Stefano Leonardi (La Sapienza, Rome).

The workshop aimed at the challenges resulting from emerging technologies to enhance social
interaction on the Internet. What can complex system theory offer to design social interactions
in the Web 2.0, using concepts of trust, reputation, or P2P? Contributions focused on the
design of mechanisms and incentives that can preserve the functionality of systems, or enhance
robustness against non-cooperative behaviour of free riding or malicious agents.
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7.1.19 International Workshop: Trust-Based Networks and Robustness in Organi-
sations

Date and Location March 13-17, 2006, ETH Ziirich

Website http://web.sg.ethz.ch/workshops/TW_Trust/

This was the last thematic workshop of the European Network of Excellence (NoE) “Complex
Systems” (EXYSTENCE). The aim of the workshop was to explore the possible integration
of existing models of trust-based networks and their further development towards real-world
oriented implementations. The workshop brought together a pool of experts in trust-based
networks from social science, computer science, and physics. It was structured into two parts:
a first part with presentations and general discussions and a second part with working groups
focusing on specific topics. The results of the discussion were compiled in a final report and
submitted to the IST Program of the European Commission to contribute to the design of future
grant calls.

EXYSTENCE Topical....
Aims & Scope

Program

EXYSTENCE Topical Workshop s

Participants

Trust-Based Networks and
Robustness in Organisations [tomerr |

Zurich, March 13-17, 2006

L COMPLEX SYSTEMS NETWORK OF EXCELLENCE

ETH
i Ziirich

Swiss Federal Institute of Technology Zurich

Scientific Organization:
Frank Schweitzer*, Stefano Battiston*, Nigel Gilbert™

*“Chair of Systems Design, ETH Zurich
Kreuzplatz 5, 8032 Zurich, CH

“*Centre for Research in Social Simulation, Department of Sociology
University of Surrey, Guildford, Surrey, GU2 7XH, UK

fschweitzer@ethz.ch, sbattiston@ethz.ch, n.gilbert@surrey.ac.uk
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7.1.20 DPG Summer School: Dynamics Of Socio-Economic Systems: A Physics
Perspective

Date and Location September 18-24, 2005, Physikzentrum Bad Honnef, Germany

Website http://web.sg.ethz.ch/workshops/Summerschool05/

The summer school reviewed the current development in modelling social and economic systems
by using methods originally developed in statistical physics and complex systems theory. A
broad spectrum of topics on economic, social, urban and cultural problems was presented by
leading experts. The school was organised as an official school of the German Physical Society
(DPG) as the follow-up event of a Winter School held in Konstanz, Germany, in February 2004.

DPG - School on Physics

supported by the Wilhelm und Else Heraeus-Stiftung

Dynamics of Socio-Economic Systems:
A Physics Perspective
September 18 - 24, 2005, Physikzentrum Bad Honnef, Germany

Prof. Dr. Dr. Frank Schweitzer, ETH Ziirich

Can physicists contribute to a better understanding of socio-economic systems? Since the term “econophysics” was coined ten
years ago, an international scientific development has started to gain new insight into the dynamics of social and economic
systems by using methods originally developed in statistical physics and complex systems theory. The summer school reviews
the current achievements in this rapidly changing field.

From the broad spectrum of activities, important topics are presented by leading experts, while participants will have the chan-
ce to present own projects in short presentations. The genuinely interdisciplinary course will enable young physicists to expand
their socioeconomic knowledge and to draw up concepts for future interdisciplinary cooperations.

Invited Speakers and Topics (sorted alphabetically):

Stefan Bornholdt, University Bremen:
Analyzing social networks

Thomas Brenner, Max-Planck Institute, Jena:
Phase locking in economics: buisiness cycles, fashions

Wolfgang Breymann, Ziirich University of Applied Sciences:
1. Quantifying risk 2. Multifractality in financial markets

Dirk Helbing, Technical University Dresden:
1. Physical models of production networks 2. Simulating pedestrians

Kai Nagel, Technical University Berlin:
Traffic models and regional simulations

Bernd Rosenow, Harvard University:
1. Random-matrix theory for financial markets 2. Liquidity

Maxi San-Miguel, University Illes Balears, Palma de Mallorca:
1. Dissemination of culture 2. Models of opinion spreading

Frank Schweitzer, ETH Zurich:
1. Stochastic dynamics of Companies 2. Urban growth models

Frantisek Slanina, Academy of Sciences, Prague:
1. Physics models of wealth distributions 2. The minority game: theory and applications

Dietrich Stauffer, University Cologne:
1. Microscopic models for financial markets 2. Cellular automata models for social interaction

Gyorgy Szabo, Academy of Sciences, Budapest:
1. Cooperation and social dilemmas 2. Public Good Games

This makes 18 lectures of 9o minutes, each. But there will be also time for contributed talks (30 minutes, each), which are held

by the participants.
Fees

Covering full board and lodging at the Physikzentrum Bad Honnef € 310, for students without diploma or master degree € 250,
without lodging € 180.

The WE-Heraeus-Foundation provides funds for students without diploma or master degree and members of the German Physical
Society or European sister societies, covering up to 50% the expenses for full board and lodging and travel expenses within Germany.

Application & more information at www.pbh.de

Deutsche Physikalische Gesellschaft eV

Physikzentrum Bad Honnef
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7.1.21 Annual Meeting: Arbeitskreis Physik sozio-6konomischer Systeme

Date and Location March 4-9, 2005, Berlin, Germany
Conference DPG Annual Meeting “Physik seit Einstein”

Website https://www.dpg-physik.de/dpg/gliederung/fv/soe/veranstaltungen/Ber1in2005/
Ber1in2005.html

The conference was the last of a series of conferences organised by Frank Schweitzer between
2002 and 2005, when he was the chairman of the AKSOE, the division for the physics of socio-
economic systems of the German Physical Society (DPG). The AKSOE conference of 2005
covered 5 invited talks and about 60 contributed talks and posters from German and interna-
tional scientists. The conference was part of the DPG annual meeting on condensed matter
physics, which attracted more than 5.000 participants in total. A particular highlight of the
AKSOE conference, as in previous years, was the ceremony of the ‘Young-Scientist Award for
Socio- and Econophysics’ with the President of the Royal Society, Lord Robert May, giving the
keynote talk.

h ..( wDeutsche Physikalische'Gesellschaft @ DPG

]ahrestagung Berlin
04.03.—09.03.2005

AK<SOE
—
pOSIUM: kJ T'?
SBT::cugucaland SoclalNetwor (3:]

Finanzmérkte und Risikomanagement |
Okonomische Modelle und evolutionire Spieltheorie

4 Verkehrsdynamik, urbane und regionale Systeme
Soziale, Informations- und Produktionsnetzwerke
Dynamik von Gruppen und Organisationen

Beitragsanmeldungen {iber den DPG-Server: http. w.dpg-tagungen.de/subm/
(Anmeldefrist: 1. Oktober - 15. November 2004)
— = =
Eingeladene f|Luis Antonio Nunes Amaral (Boston)
Self-Organized Complexity in Ecanomics and Finance

JLord Robert May (Oxford)
‘on Dynamics of Infections: Humans, Other Animals, and Computers

v
*2 " Karl Sigmund (Wien)
®H¥CEvolutionary Games: Non-linear Dynamics at Work

1"Klm Sneppen (Kopenhagen)
I8 Hide and Seek in Complex Networks —r
> = a'Didier Sornette (Los Angeles) V?;"‘w;r for
e Quantifying Extreme Risk — Critical pYoung Scientis jcs«®
' : Socio- and Econophys
;. : Spﬂm Lord Robert May




7.2. Seminars

7.2 Seminars

7.2.1 Seminars of the Chair of Systems Design

The SG Seminars are mostly given by external guests and cover all topics that are of interest to

our team. They tend to focus on new research areas and results.

11.11.14

27.10.14

20.09.14

17.03.14

04.12.13

21.12.12

20.12.12

13.11.12

25.09.12

14.05.12

08.05.12

Yves-Alexandre de Montjoye, MIT Media Lab, Cambridge, USA
The Predictive Power and Privacy of Metadata

Dr. Charlie Brummitt, Columbia University, New York, USA
Risk and contagion: controlling self-organized criticality and con-
tagious sudden changes

Yang-Yu Liu, Assistant Professor, Harvard Medical School, Boston, USA
Controllability and Observability of Complex Systems

Sean P. Goggins, Informatics Institute and School of Information Science
and Learning Technologies, University of Missouri, USA

Finding the Heartbeat in Virtual Organizations: the Example of
Forking Repositories on GitHub

Cristian Danescu-Niculescu-Mizil, Max Planck Insitute for Software Sys-
tems, Saarbriicken, Germany
Language and Social Dynamics in Online Communities

Ginestra Bianconi, Department of Physics Northeastern University,
Boston, USA

Human interaction on the fast time scale and group formation in
simple animals

Yamir Moreno, Institute for Biocomputation and Physics of Complex Sys-
tems (BIFT), University of Zaragoza, Spain
Online Networks and the Diffusion of Protests

Katharina Zweig, Graph Theory and Complex Network Analysis Group,
Technical University Kaiserslautern, Germany
Network Analysis Literacy

Johan Bollen, School of Informatics and Computing, Indiana University,
Bloomington, USA
Leveraging social media to model collective mood states

Sander van Doorn, Behavioural Ecology, University Bern, Switzerland
The evolution of generalized reciprocity on social interaction net-
works

Sidney Redner, Department of Physics, Boston University, USA
Statistical Physics of Citations
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30.03.12

13.03.12

13.03.12

12.03.12

12.12.11

07.06.11

05.04.11

30.11.10

30.03.10

24.11.09

14.07.09

05.05.09

04.11.008

22.09.08

Mauro Napoletano, Observatoire Francais des Conjonctures Economiques
(OFCE), Nice, France

Income Distribution, Credit and Fiscal Policies in an Agent-
Based Keynesian Model

Yoshi Fujiwara, Graduate School of Simulations Studies, University of
Hyogo, Japan
Chained Financial Failures at Nation-wide Scale in Japan

Hideaki Aoyama, Kyoto University, Japan
Statistical Physics of Labour Productivity

Yuji Aruka, Faculty of Commerce, Chuo Universtity, Tokyo, Japan
The nature of technology and a Japanese connection to creative
coincidence

Niloy Ganguly, Department of Computer Science & Engineering, IIT
Kharagpur, India

Effects of a Soft Cut-off on Node-degree in the Twitter Social
Network

Jukka-Pekka Onnela, Harvard Medical School, Boston, USA
Harnessing network science to reveal our digital footprints

Felix Reed-Tsochas, University of Oxford, UK
Innovation adaption in an online social network

Hiroshi Yoshikawa, Faculty of Economics, University of Tokyo, Japan
A Criticism of Modern Micro-grounded Macroeconomics

Ulrik Brandes, Department of Computer and Information, University of
Konstanz, Germany
Classification in Network Ensembles using Latent Roles

Jirgen Kurths, Postdam Institute for Climate Impact Research and Insti-
tute of Physics, Humboldt University, Berlin, Germany
Synchronization and Complex Networks: Are such Theories Use-
ful for Earth and Life Sciences?

Shin Jae Kyun, Yeungnam University, Gyeongsan, South Korea
Information Accumulation System by Inheritance and Diffusion
Manfred Milinski, Department of Evolutionary Ecology, Max-Planck-
Institute for Evolutionary Biology, Plon, Germany

Evolutionary economy and the climate crisis game

Mauro Gallegati, Universita Politécnica delle Marche, Italy
Interdisciplinary Seminar: An Agent-Based Approach to Busi-
ness Fluctuatoins

Julien Hendrickx, Université Catholique de Louvain, Belgium
Local consensus in Hegselmann-Krause opinion dynamics model



06.08.08

23.07.08

07.05.08

23.07.08

20.12.07

30.11.07

19.09.07

24.05.07

25.06.07

23.05.07

15.03.08

14.03.07

7.2. Seminars

Thanasis Papaioannou, Athens University of Economics and Business,
Greece
Providing Incentives for Honest Feedback in Electronic Environ-
ments

Thomas Brenner, Philipps University Marburg, Germany
Measuring Regional Innovation Efficiency and the Impact of
R&D Employment and Networks

Geoffrey B. West, Santa Fe Institute, USA
Universal Scaling Laws in Biology From Genomes to Ecosystems

Geoffrey B. West, Santa Fe Institute, USA
Size matters! Growth, Innovation and the Pace of Life: is it
Sustainable?

Luigi Marengo, Scuola Superiore S. Anna, Pisa, Italy
How much should society fuel the greed of innovators?

Gyorgy Szabo, Research Institute for Technical Physics and Materials Sci-
ence Budapest, Hungary

Mechanisms supporting cooperation in evolutionary Prisoner’s
Dilemma games

Ratul Toral, Spain Institute for Cross-Disciplinary Physics and Complex
Systems, Palma de Mallorca, Spain
Constructive effects induced by heterogeneity: an application to
a model for opinion formation

Jorg Reichardt, University of Wiirzburg, Institute for Theoretical Physics,
Germany
Analyses of economic networks using the toolbox of statistical
physics

Wander Jager, University of Groningen, Faculty of Economics and Business
Marketing Institute, Netherlands

Multi agent simulation of human behaviour using psychological
theory

Christian Miiller, Institute for Computational Science, ETH Ziirich,
Switzerland

Parameter optimization and sensitivity analysis of an agent-based
model in social psychology

Koen Frenken, Faculty of Geosciences, Utrecht University, the Netherlands
Global optimisation of modular systems

Koen Frenken and Giorgio Fagiolo, Faculty of Geosciences, Utrecht Uni-
versity, the Netherlands
Issues in Economic Geography
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21.02.07

12.09.06

06.09.06

21.04.06

11.04.06

11.04.06

26.01.06

16.01.06

11.11.05

16.06.05

22.04.05

Mayuko Nakamaru, Tokyo Institute of Technology, Japan
Spread of Two Linked Social Norms on Complex Interaction Net-
works

Reinhard Koénig, University of Karlsruhe (TH), Germany
Simulation methods for spatial processes

Claudio J. Tessone, Institut Mediterrani d’Estudis Avancats, Palma de
Mallorca, Spain
Opinion Spreading and Neighbourhood Models

John Casti, Wissenschaftszentrum Wien and The Kenos Circle, Vienna,
Austria
On the Limits to Scientific Knowledge

Werner Ebeling, Humboldt-Universitat Berlin, Germany
Dynamik von Innovationen in stochastischen Modellen

Werner Ebeling, Humboldt-Universitat Berlin, Germany
Probleme der Dynamik und stochastischen Theorie dissipativer
Hamiltonscher Systeme

Gabrielle Wanzenried
Ansitze der Okonometrie und ihre Anwendung auf Schweizer Fir-
mendaten

Nicole Saam, Universitdt Erfurt, Germany
Modellierung intergouvernmentaler Verhandlungen — Gedanken-
experiment oder empirische Sozialforschung?

Dirk Helbing, Institute for Transport and Economics, TU Dresden, Ger-
many

A unifying approach to the dynamics of production, supply and
traffic networks

Didier Sornette, Dept. of Earth and Space Sciences, University of California
Mechanism for and Detection of Pockets of Predictability in Com-
plex Adaptive Systems

Bernardo A. Huberman, Hewlett Packard Laboratories, Palo Alto, USA
Encouraging risk taking in organizations
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7.2.2 ETH Risk Center Seminar Series

In establishing the interdisciplinary ETH Risk Center, the ETH Ziirich places itself among the
leading proponents of Integrative Risk Management (IRM). In this spirit the aim of the Risk
Center’s activities is to build an integrated view of risk landscapes and develop the means to
understand, assess, compare and manage these. Its research output will help societies to better
manage risk portfolios and to design novel solutions and collaborative risk reduction schemes.
The Risk Center fosters both top-down initiatives and bottom-up collaborative research
projects linked with R&D. It also serves as an interface between academia and industry.

Autumn Semester 2014

23.09.14 Dr Peter Burgherr, Paul Scherrer Institut (PSI) and Jennifer Giroux, ETH
Zirich
Examining the Targeting of Energy Infrastructure: Applying a
Qualitative and Quantitative Approach

30.09.14 Greg Davies, Head of Behavioral Investment Philosophy Barclays London,
UK
Maximising Anxiety Adjusted Return: Don’t Let the Best Be
the Enemy of the Achievable

07.10.14 Prof. Tom Hurd, McMaster University, Hamilton, Canada
Random Financial Networks and Locally Treelike Independence

14.10.14 Prof. James Gleeson, University of Limerick, Ireland
Cascade Dynamics and Systemic Risk in Banking Networks

21.10.14 Dr Felix Matthes, Energy & Climate Policy Oko-Institut, Berlin, Germany
Electricity Market Design: Developing a Sustainable Economic
Basis for the Future Power System

28.10.14 Prof. Stijn Claessens, International Monetary Fund, Washington DC, USA
Risk Scenarios in the World Post Global Financial Crisis

04.11.14 Boris Kopf, IMDEA Software Institute, Madrid, Spain
Managing the Trade-off Between Security and Performance in
Software Systems

11.11.14 Pierre Lauquin, Long-Term Risk Manager, Nestlé, Vevey, Switzerland
Nestlé: Structured Approach to Face Risk and Crisis

18.11.14 Prof. Michael Ward, Duke University, Durham, USA
Predicting the Risk of Irregular Regime Changes: Which Leaders
Will Are Likely To Be Thrown Out?

25.11.14 Prof. Hardin Tibbs, CEO of Synthesis Strategic Consulting, Cambridge,
UK
Cyberpower Strategy and Socio-Political Risk

02.12.14 Dr Valeria Bignozzi, University of Firenze, Italy
How Superadditive Can a Risk Measure Be?



134 7. Events

Spring Semester 2014

25.02.14

11.03.14

18.03.14

25.03.14

08.04.14

15.04.14

29.04.14

06.05.14

13.05.14

20.05.14

27.05.14

Prof. Qiang Xie, Tongji University, China
Natural Disaster Prevention to Electrical Grid Infrastructures in
China: Earthquake, Wind Storms, and Icing

Dr Jérome Kreuser, CEO, RisKontroller Global, USA
Risk Management in Public Institutions is Different: Everyone is
Different in its Own Way

Prof. Richard de Neufville, MIT, USA
Flexibility in Engineering Design

Prof. Bruno Sudret, ETH Ziirich
Computational Methods for Uncertainty Quantification in Engi-
neering Risk Analysis

Prof. Victor Galaz, Stockholm University, Sweden
Connectivity, Risk and Global Governance - A Multi-Theoretical
Social Science Perspective

Prof. Giovanni Puccetti, University of Firenze, Italy

Complete Mixability and Asymptotic Equivalence of Worst-
Possible VaR and ES Estimates under General Marginal Assump-
tions

Prof. Ole Peters London Mathematical Laboratory, UK
Decision Theory 2.0

Prof. Scott E. Page University of Michigan, USA
Unpacking Collective Intelligence

Prof. Vittorio Loreto, Sapienza University of Rome, Italy
The Dynamics of Correlated Novelties

Niels Viggo Haueter, Swiss Re, Head Corporate History, Ziirich
Competing Forms of Risk Management in History - Caritas, En-
trepreneurship, and the State

Dr Arnaud Mignan, ETH Ziirich
Extreme Cascade Events and Risk Governance - The Early Life
of a Generic Multi-Risk Framework
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Autumn Semester 2013

24.09.13

01.10.13

08.10.13

15.10.13

22.10.13

29.10.13

05.11.13

14.11.13

19.11.13

26.11.13

03.12.13

Dr. Olivia Woolley Meza, ETH Ziirich
Little Information is not so Dangerous After All: Global Infor-
mation Reduces Vaccination Efficacy

Prof. Peter Howitt, Brown University, Providence, USA
Theory and Practice of Monetary Policy

Dr. Roman Muraviev, Twelve Capital AG, Ziirich
Catastrophe Bonds

Prof. José F. Mendes, Aveiro University, Portugal
Avalanche Collapse of Interdependent Networks

Prof. Scott Backhaus, Los Alamos National Laboratory, USA
Grid Science - An Interdisciplinary Approach to Electrical Grid
Analysis, Control and Optimization

Prof. Raissa D’Souza, University of California, Davis, USA
Percolation, Cascades and Control of Interdependent Networks

Prof. Gerard de Jong, Institute for Transport Studies University of Leeds,
UK
Predicting Uncertainty of Traffic Forecasts

Prof. Friedemann Freund
Earthquake Forecasting from a Global and Multidisciplinary Per-
spective: Science, Technology and Economics

Prof. Tso-Chien Pan, Nanyang Technological University, Singapore
Challenges in Catastrophe Risk Management of Asia

Prof. Stephan Pickl, Bundeswehr, University Munich, Germany
Characterization of Resilience and Operation Processes in Avia-
tion Management and Humanitarian Logistics

Prof. Giovanni Sansavini, ETH Ziirich

Failures in Engineered Complex Systems and Systems of Systems:
a New Modeling and Simulation Challenge Calling for Innovative
Techniques and Tools
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Spring Semester 2013

12.03.13

19.03.13

26.03.13

09.04.13

16.04.13

23.04.13

07.05.13

14.05.13

21.05.13

28.05.13

Pierre-Alain Graf, CEO of Swissgrid, Frick, Switzerland
Managing Security of Supply in a Highly Interlinked System

Dr Richard Olsen, CEO of Olsen Ltd., Ziirich
Global Systems Science: From First Principles to the Mechanics
of a Flourishing Economy

Prof. Enrico Zio, Ecole Centrale Paris, France
The Complexity of Analyzing Vulnerability and Failures in Com-
plex Engineered Systems

Prof. Gabe Mythen, University of Liverpool, UK
Pre-Crime and Counter-Terrorism: Vigilant Vistas or Pre-
Emptive Delirium?

Dr Peter Miiller, Director General, Federal Office of Civil Aviation, Bern-
Ittigen, Switzerland
Risk Based Oversight in Aviation

Prof. Tiziana Di Matteo, King’s College, London, UK
Spread of Risk Across Financial Markets: Better to Invest in the
Peripheries

Prof. Bozidar Stojadinovic, ETH Ziirich
Performance-Based Engineering of Resilient Communities

Dr Lukas Gubler, Chief Risk Officer, Axpo Trading, Dietikon, Switzerland
Risk Management in Energy Trading - A Practitioner’s View

Prof. Aaron Clauset, University of Colorado, Boulder, USA
Estimating the Historical and Future Probabilities of Large Ter-
rorist Events

Prof. Marco Scarsini, Singapore University of Technology and Design, Sin-
gapore
Fear of Loss, Inframodularity and Transfers

Autumn Semester 2012

25.09.12

02.10.12

Prof. David Basin, Chair for Information Security, ETH Ziirich
Information Security Risks: Possibilities and Probabilities

Prof. Brian K. Min, Department of Political Science, University of Michi-
gan, USA
Distributing Power: Evidence on Public Goods Provision by
Satellite



09.10.12

16.10.12

23.10.12

30.10.12

06.11.12

13.11.12

20.11.12

27.11.12

04.12.12

11.12.12

18.12.12
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Prof. Serge Paul Hoogendoorn, Transport & Planning Dept., Delft Univer-
sity of Technology, the Netherlands

Innovations in Data Collection for Evacuation Modeling and
Management

John V. Duca, Vice President & Senior Public Advisor, Federal Reserve
Bank of Dallas

How Complex Interactions Between Finance, Housing, and Con-
sumption Can Lead to Deep Recessions

Prof. Semyon Malamud, Assistant Professor of Finance, EPFL, Lausanne,
Switzerland
Decentralized Exchange

Prof. Luciano Pietronero, Professor of Condensed Matter Physics, Univer-
sity of Rome, Italy

A New Metric for the Economic Complexity of Countries and
Products

Prof. Ortwin Renn, Environmental Sociology & Technology Assessment,
University of Stuttgart, Germany
Risk Governance: A New Concept to Deal with Complex, Un-
certain and Ambiguous Risks

Prof. Valérie November, ESpRi Group, Ecole Polytechnique Fédérale de
Lausanne, Switzerland
Spatiality of Risks

Dr. Peter Taylor, James Martin Research Fellow, University of Oxford,
UK
Risk and the Cost of Uncertainty

Prof. Vyacheslav I. Yukalov, Joint Institute of Nuclear Research, Dubna,
Russia
Risk Management for Self-Organized Complex Systems

Prof. Damir Filipovic, Head of Swiss Finance Institute, EPFL, Lausanne,
Switzerland
Risk-Based Solvency Regulation

Prof. Norio Okada, Integrated Disaster Risk Management, Kyoto Univer-
sity, Japan
Japan after 3/11/2011 Disaster(s)

Prof. Leonardo Duenas-Osorio, Rice University, Houston, USA
Complex Systems Pathways to Risk-Based Decision Support in
Infrastructure Engineering
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Spring Semester 2012

28.02.12

06.03.12

13.03.12

20.03.12

27.03.12

03.04.12

17.04.12

24.04.12

08.05.12

15.05.12

22.05.12

29.05.12

Dr. Rene Schnieper, Head Insurance, FINMA & Dr. Hansjorg Furrer, Head
Quantitative Risk Management, Insurance, FINMA, Bern, Switzerland
The Swiss Solvency Test

Dr. Stefan Brem, Federal Office for Civil Protection, Bern, Switzerland
Critical Infrastructures in Switzerland: Strategy, Risks and Mea-
sures

Prof. Hideaki Aoyama, Graduate School of Science, Kyoto, Japan Uni-
versity &, Prof. Yoshi Fujiwara, Graduate School of Simulation Studies,
University of Hyogo, Japan

Statistical Physics of Labour Productivity: Chained Financial
Failures at Nation-wide Scale in Japan

Prof. Paul Embrechts, ETH Ziirich
Copula Theory and Applications: Quo Vadis?

Vinicio Cellerini, CEO of Global Corporate Switzerland, Ziirich Insurance
Company Ltd

Daniel M. Radulovic, Proposition Manager, Ziirich Risk Room, Ziirich In-
surance Company Ltd

The Ziirich Risk Room - Structured Insights into the Complexi-
ties of Global Risks

Prof. Michael Bell, Imperial College, London, UK
Game-theoretic Models of Infrastructure Reliability

Christoph Menn, Head, Product Development & Strategy SwissRe, Ziirich
Meeting Societal Needs: Challenges to the Re/Insurance Indus-
try

Prof. Frank Schweitzer, ETH Ziirich
Systemic Risk

Prof. Sidney Redner, Boston University, USA
Statistical Physics of Citations

Daniel Zuberbuehler, Director, Audit Financial Services, KPMG, Ziirich
Bank (capital) Regulation before and after the Financial Crisis —
A Power Game

Prof. Claudio Loderer, Managing Director, Swiss Finance Institute, Ziirich
Luck and Entrepreneurial Success

Dr. Thibault Gajdos, Director of Research, CNRS GREQAM and IDEP,
Paris & Marseille, France

Beliefs and metacognition: lessons from psychophysical experi-
ments
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Autumn Semester 2011

20.09.11

27.09.11

04.10.11

11.10.11

18.10.11

25.10.11

01.11.11

08.11.11

15.11.11

22.11.11

29.11.11

06.12.11

13.12.11

Dr. Vladyslav Sushko, University of California, Santa Cruz
Stochastic Herding by Institutional Investment Managers

Prof. Nicholas Christakis, Harvard University, USA
The Biological Bases and Consequences of Social Networks: Are
We Wired to Share Risks?

Prof. Antoine Bommier, ETH Ziirich
On the Meaning of Risk Aversion

Prof. Shlomo Havlin, Bar-Ilan University, Ramat Gan, Israel
Cascading Failures in Interacting Networks

Dr. Gregor Limmel, TU Berlin
Escaping the Tsunami: Risk reducing Evacuation Strategies for
Large Urban Areas

Prof. Ravi Bhavnani, The Graduate Institute, Geneva, Switzerland
Modeling Rumor Dynamics in Ethnic Violence

Prof. Dirk Helbing, ETH Ziirich
FuturICT - New Science and Technology to Manage our Complex,
Connected World

Prof. Wolfgang Kréger, ETH Ziirich
Fukushima updated - Nuclear Safety being put to the Acid Test

Prof. Ryan Murphy, ETH Ziirich
Real Options in the Laboratory: Modeling Risk Preferences in
Risky Dynamic Environments

Prof. Hans Rudolf Heinimann, ETH Ziirich
Integrative Risk Management - A Systems View of an Emerging
Concept

Dr. Stefano Battiston, ETH Ziirich
Systemic Risk in Financial Networks

Prof. Hans Follmer, Humboldt Universitat zu Berlin, Germany
Risk and Uncertainty: On the Role of Probability in Finance

Prof. Lucas Bretschger, ETH Ziirich
ETH - Studie Energiezukunft Schweiz — Ergebnisse und Diskus-
sion zu den Folgen der Klimakonferenz in Durban
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7.2.3 CCSS Seminar Series

The CCSS Seminar series ‘Modeling Complex Socio-Economic Systems and Crises’ is jointly
organised by the six chairs which founded the Competence Center ‘Coping with Crises in Com-
plex Socio-Economic Systems’ (CCSS). It focuses on an interdisciplinary scientific audience and
features presentations and subsequent discussions on the of modelling of socio-economic systems.

The courses take place every semester since 2008, as a mixture between a seminar primarily
for post-doctorial positions and PhD students and a colloquium involving invited speakers. Par-
ticipants get an overview of the state of the art in the field, in a well understandable way. From
the presentations, they learn how novel mathematical models for open problems are developed,
how they are analysed by means of computers, and how the results are defended in response to

critical questions.

CCSS

Fall Semester 2009

22.09.09

29.09.09

06.10.09

13.10.09

20.10.09

27.10.09

03.11.09

10.11.09

Moritz Hetzer, MTEC ETH (invited by: Didier Sornette)
Altruistic punishment for human cooperation: A Darwinian per-
spective

Michael Faber, IBK ETH (Kay W. Axhausen)
HazNeth and risk research

David Charypar, IVT ETH (Kay W. Axhausen)
Continuous demand generation and simulation

Sebastian Schutte, GESS ETH Ziirich (Lars-Erik Cederman)
Estimating conflict zones in civil wars based on population, infras-
tructure, and terrain

Stefania Vitali, MTEC ETH Zirich (Frank Schweitzer)
The network of global corporate control

Theo Arentze, TU Eindhoven (Kay W. Axhausen)
Social networks and influences on activity-travel behavior

Christine Horne, Washington State University (Dirk Helbing)
The Rewards of Punishment

Michael Ghil, ENS Paris (Didier Sornette)

Coupling climate and macroeconomic dynamics

Nils Weidmann, Princeton (Lars-Erik Cederman)



17.11.09

24.11.09

01.12.09

08.12.09

15.12.09

7.2. Seminars

Promises and Pitfalls in the Spatial Prediction of Ethnic Violence

Stefan Bornholdt, University of Bremen (Hans Jiirgen Herrmann)
In an economy of lemmings: Why the next crisis is just around the
corner

Jirgen Kurths, University of Potsdam (Frank Schweitzer)
Synchronization and complex networks: Are such theories useful
for earth and life sciences?

Konstantin Klemm, University of Leipzig (Hans Jiirgen Herrmann)
Predator-prey dynamics with altruistic agents

Tobias Galla, SOMS ETH Ziirich (Dirk Helbing)
Chaos and noise in game dynamical learning

Amin Mazloumian, SOMS ETH Ziirich (Dirk Helbing)
Congestion Spreading in urban Road Networks

Cars H. Hommes, University of Amsterdam (Didier Sornette)
More hedging instruments may destabilize markets

Spring Semester 2009

17.02.09

24.02.09

03.03.09

10.03.09

17.03.09

24.03.09

31.03.09

07.04.09

21.04.09

Fritz Busch, TU Munich (Kay Axhausen)
Data capture, Information collation and traffic management

Dirk Helbing, ETH Ziirich
On the Emergence of Cooperation and the Collapse of Societies

Carlo Jaeger, Potsdam Institute for Climate Impact Research (Dirk Helbing)
Social Systems and Complexity

Lucilla de Arcangelis, University of Napoli (Hans Hermann)
Spam flooding of your mailbox

Harald C. Gall, Giacomo Ghezzi, University of Ziirich (Thomas Maillart)
Collaborative software engineering

Guido Caldarelli, CNR-INFM, Italy (Frank Schweitzer)
A Schroedinger-like equation for the PageRank

Alex Saichev, ETH Ziirich (Didier Sornette)
Theory of Zipf’s Law

Francesco Ciari, Andreas Horni, ETH Ziirich (Kay Axhausen)
Current Work on Matsim

Paolo Tasca, ETH Ziirich (Frank Schweitzer)
Information mirages and systemic risk in financial markets

141



142 7. Events

05.05.09

12.05.09

19.05.09

26.05.09

Manfred Milinski, MPI for Evolutionary Biology (Frank Schweitzer)
Evolutionary economy and the climate crisis game

Lubos Buzna, Univ. of Ziirich, Wenjian Yu, ETH Ziirich (Dirk Helbing)
Modeling and simulation of conflicts in migration games

Georges Harras, ETH Ziirich (Didier Sornette)
Stochastic resonance and the excess volatility puzzle in financial
markets

Wanfeng Yan, ETH Ziirich (Didier Sornette)
Systematic tests of the LPPL model for financial bubbles and
crashes

Kamil Mizgier, ETH Ziirich (Dirk Helbing)
Modeling defaults of companies in multi-stage supply chain net-
works

Thomas Maillart, ETH Ziirich (Dirk Helbing)
Beyond Shannon: Characterizing Internet Traffic with Generalized
Entropy Metrics

Fall Semester 2008

16.09.08

30.09.08

07.10.08

14.10.08

21.10.08

28.10.08

04.11.08

11.11.08

Adilson Motter, Northwestern University
Collective dynamics in complex networks of dynamical systems

Michael Maes, Rijksuniversitet Groningen
Homophily, persuasion and opinion polarization. laboratory ex-
periments on polarization in small groups

Carlos Perez Roca, CSIC, Spain
Understanding the effect of population structure on the evolution
of cooperation. A systematic study of binary social dilemmas

David Charypar, ETH Ziirich
Parallel event-driven queue-based traffic flow microsimulation

Marc Barthelemy, CEA Paris
Modeling and measuring city formation and growth

Slava Yukalov, Dubna, Russia
Quantum theory of decision making: A solution for 9 different
paradoxes

Domenico Delli Gatti, Cath. University of Milano
Emergent macroeconomics: An agent-based perspective

Stefano Battiston, ETH Ziirich
Systemic Risk



18.11.08

25.11.08

02.12.08

09.12.08

7.2. Seminars

Albert Diaz-Guilera, University of Barcelona
Systemic risk — Dynamics on complex networks: information flow
and synchronization

Julian Wucherpfennig, ETH Ziirich
Path Dependence in Civil Wars

Aaron Clauset, Santa Fe Institute
Statistical Patterns in Global Terrorism

Gabriele Tedeschi, Polytechn. University of Marche
Herding effects in order driven markets: The rise and fall of gurus

Christian Schneider, ETH Ziirich
Scale-free network robustness to attack

Thomas Maillart, ETH Ziirich
Fitting power laws probability distributions and social dynamics

Heiko Rauhut, ETH Ziirich
A research perspective on social norms and conflict
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8 Services

8.1 Journals

The nomination as an editor for a scientific
journal is certainly a public recognition of the
scientific reputation of a person. But in return
for the honour, one has to make a strong com-
mitment to serve for the journal in various re-
spects, such as handling manuscripts, choosing
referees, evaluating the papers and the referee
reports, communicating with authors, settling
the various cases of disagreement and discon-
sent between authors and referees. This takes
time, but requires also a profound knowledge
about the recent achievements in the area, up-
coming trends, etc.

The situation becomes even more demand-
ing for the editor-in-chief who in addition also
takes responsibility for the journal’s scientific
profile and attractiveness to authors, its fur-
ther development and standing in the compet-

itive market of scientific publications.

On the other hand, it is great a opportu-
nity to shape the future of such a journal, by
addressing the right trends at the right time,
by attracting the right authors, and by making
the journal known for its distinct profile and
quality. We are very happy to have such differ-
ent opportunities as listed below.

The particular emphasis is on journals with
a strong interdisciplinary profile, which allow
researchers with different scientific background
to publish in the same journal for the mutual
benefit of the contributing areas. The impact
of such a ‘bridge’ cannot be simply measured
in numbers such as the impact factor, rather
the value is seen in fostering the collaboration
of a multidisciplinary community.
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8.1.1 EPJ Data Science
Publisher EDP Sciences, Societa Italiana di Fisica, Springer

Website http://www.epjdatascience.com

The 21st century witnesses the establishment
of data-driven science as a complementary
approach to the traditional hypothesis-driven
method. This (r)evolution accompanying the
paradigm shift from reductionism to complex
systems sciences has already largely trans-
formed the natural sciences and is about to
bring the same changes to the techno-socio-
economic sciences, viewed broadly.

EPJ Data Science offers a publication plat-
form to address this evolution by bringing to-
gether all academic disciplines concerned with
the same challenges:

The European Physical Journal

e how to extract meaningful data from sys-
tems with ever increasing complexity

e how to analyse them in a way that allows
new insights

e how to find new empirical laws, or funda-
mental theories, concerning how natural
or artificial (complex) systems work

@ Springer Open

e(_JP sciences

Editorial board
Editors-in-Chief

Frank Schweitzer
Alessandro Vespignani

Editorial board

Stefano Battiston
Vincent D. Blondel

John Brownstein

Ciro Cattuto

Santo Fortunato

Fosca Giannotti

Jennifer Golbeck

César A. Hidalgo

Janusz Hotyst

Hawoong Jeong

David Lazer

Rosario Nunzio Mantegna
Madhav Marathe Virginia
Filippo Menczer
Jukka-Pekka Onnela
Marcel Salathé

Maxi San Miguel

ETH Ziirich, Switzerland
Northeastern University, USA

ETH Zirich, Switzerland

Universite catholique de Louvain, Belgium
Harvard Medical School, USA

ISI Foundation, Italy

Aalto University, Finland

KDD Lab, Italy

University of Maryland, USA

MIT Media Lab, USA

Warsaw University of Technology, Poland

Korea Advanced Institute of Science and Technology, South Korea

Northeastern University, USA
Universita di Palermo, Italy
Bioinformatics Institute, USA

Indiana University, USA

Harvard University, USA

The Pennsylvania State University, USA
Universitat de les Illes Balears, Spain
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8.1.2 ACS - Advances in Complex Systems

Publisher World Scientific, Singapore

Website http://www.worldscientific.com/worldscinet/acs

The journal ACS is a classic in the area of
complex systems research. It was established
in 1997, and Frank Schweitzer is an editor of
ACS since the very beginning. He became the
editor-in-chief of ACS at the end of 2006 and
took responsibility for a major overhaul of the
journal. Changes involved a complete new ed-
itorial board of 20 editors, a refined aims and
scope, a faster publishing schedule and, after
all, a completely new cover layout.

Ever since, ACS has grown both in visi-
bility and reputation and is now considered
a major outlet for truely interdisciplinary re-
search. In addition to physics and mathemat-
ics, ACS also covers computer sciences, biolog-
ical systems, social and economic systems, and
traffic and environmental systems. Notably,
ACS publishes topical sections on hot interdis-
ciplinary topics such as ‘Language Dynamics’
or ‘Guided Self-Organisation’, but also topical
issues from major conferences in the area of
complex systems research. ACS is published
with 8 issues/year plus, occasionally, supple-
mentary topical issues.

AR MU e diiEs Ui nia

Advances in Complex Systems

’
\\E’; World Scientific

cipr NNyl o

Aims and Scope

ACS — Advances in Complex Systems aims to
provide a unique medium of communication for
multidisciplinary approaches, either empirical

or theoretical, to the study of complex sys-
tems. The latter are seen as systems com-
prised of multiple interacting components, or
agents. Nonlinear feedback processes, stochas-
tic influences, specific conditions for the supply
of energy, matter, or information may lead to
the emergence of new system qualities on the
macroscopic scale that cannot be reduced to
the dynamics of the agents. Quantitative ap-
proaches to the dynamics of complex systems
have to consider a broad range of concepts,
from analytical tools, statistical methods and
computer simulations to distributed problem
solving, learning and adaptation. This is an
interdisciplinary enterprise.

The goal of ACS, therefore, is to promote
cross-fertilization of ideas among all the sci-
entific disciplines having to deal with their
own complex systems. These include, but are
not limited to, biology, physics, engineering,
computer sciences, economics, cognitive science
and the social sciences. It is in fact the ex-
change of concepts and techniques developed
within areas as diverse as spin glass physics,
game theory, molecular biology, evolutionary
optimization, or psychology — which has proven
itself to be a major driving force in complex
systems research.

ACS predominantly publishes original re-
search articles in the field of complex systems
and encourages submissions of papers which re-
sult from collaborations across traditional aca-
demic disciplines. As a peer-reviewed journal,
ACS is committed to the highest scientific stan-
dards. Papers published in ACS should be
written in a way that makes them accessible
to a wide range of scientific disciplines. For de-
tails, please see the Guidelines for Contributors
in this journal.

To encompass all aspects in the field of com-
plex systems, papers in ACS are organised into
five research sections, each of which is handled
by a section editor. The list below — which is
neither complete nor exclusive — gives some in-
formation about the possible topics covered in
each section. This demonstrates the position of
ACS as a truly multidisciplinary scientific jour-
nal in the field of complex systems research.
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Overview of Sections and Selected Topics

1. Fundamental Concepts of Complex Systems

Structure and dynamics of complex networks
Interacting systems, collective dynamics
Evolution, emergence of functionality
Population dynamics, pattern formation
Fluctuation phenomena and stochastic processes

2. Adaptive Social and Economic Systems

Agent based models of social organizations

Social and economic networks

Evolutionary game theory, cooperation

Economic growth, financial systems, systemic risk
Traffic and environmental systems

3. Complex Computer Systems

Editorial Board

Editor-in-Chief

Learning and adaptation, self-management
(Distributed) multi-agent coordination

Bio-inspired solutions to computational problems
Network science applied to complex computer systems
Formal models for large-scale systems

Frank Schweitzer, Chair of Systems Design, ETH Ziirich, Switzerland

Section Editors

Fundamental Concepts of Complex Systems:

Neil Johnson, University of Miami, USA

Adaptive Social and Economic Systems:

Frank Schweitzer, Chair of Systems Design, ETH Ziirich, Switzerland
Complex Computer Systems:

Maarten van Steen, VU University, Amsterdam, the Netherlands

Associate Editors
Armando Bazzani
Ana L. Bazzan

Tain D. Couzin
Guillaume Deffuant
Peter Dittrich
Victor M. Eguiluz
Giorgio Fagiolo
Santo Fortunato
Andreas Flache
Marc-Thorsten Huett
Marco A. Janssen
Mark Jelasity
Markus Kirkilionis
Konstantin Klemm
Sven Koenig

Daniel Polani
Matteo G. Richiardi
Enrico Scalas

Peter F. Stadler
Stefan Thurner

University of Bologna, Italy

Universidade Federal do Rio Grande do Sul, UFRGS, Brazil
University of Oxford, UK and Princeton University, USA

Irstea, UR LISC Laboratoire d’ingénierie des systéemes complexes, France
Friedrich Schiller University Jena, Germany

Universitat de les Illes Balears, Spain

Sant’Anna School of Advanced Studies, Italy

Institute for Scientific Interchange, Italy

University of Groningen, The Netherlands
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8.2 Boards and Program Committees

Editorial Boards (Frank Schweitzer)

e EPJ Data Science
Springer Open
Editor-in-Chief, 2013 — present
e The FEuropean Physical Journal B: Condensed Matter and Complex Systems
EPJ Sciences Les Ulis Cedex A
Editor, 2006 — 2007
Editor-in-Chief (Complex Systems), 2007 — 2012
External Advisors, 2012 — present

e ACS - Advances in Complex Systems
World Scientific Singapore
Editor, 1998 -2007
Editor-in-Chief, 2007 — present
e Journal of Economic Interaction and Coordination
Springer Berlin Heidelberg
Editor, 2005 — present

e International Journal of Modern Physics C

World Scientific Singapore

Associate Editor, 2005 — present
e Springer Complexity

Springer Berlin Heidelberg

Editorial and Programme Advisory Board, 2006 — present
e Springer Series in Synergetics

Springer Berlin Heidelberg

Editorial and Programme Advisory Board, 2004 — present
e Selbstorganisation

Jahrbuch fiir Komplexitat in den Natur-, Sozial- und Geisteswissenschaften

Duncker & Humblot Berlin

Wissenschaftlicher Beirat, 1990 — 2000

Advisory Boards (Frank Schweitzer)

e Institute for Scientific Interchange, Torino, Italy
Scientific Advisory Board, 2010-2013
e Society for Economic Science with Heterogeneous Interacting Agents
Council, 2006 — present
e German Physical Society (DPG)
Council, 2006 — 2009
e CABDyN Complexity Centre, Oxford University, UK
International Advisory Board, 2005-

Program committees of conferences (Frank Schweitzer)

e International Conference on Computational Social Science (IC2S2)
Helsinki, Finland, 8 - 11 June 2015

e 10th International Conference on Signal-Image Technology & Internet-Based System (SITIS
2014)
Marrakech, Morocco, 23 - 27 November 2014
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3rd Workshop on Complex Networks and their Applications
Marrakech, Morocco, 23 - 27 November 2014

Workshop ”What’s in a dyad? Interaction and Exchange in Social Media” (DYAD) at
Soclnfo 2014
Barcelona, Spain, 10 November 2014

Workshop on Social Influence (SI 2014) at SocInfo 2014
Barcelona, Spain, 10 November 2014

6th International Conference on Social Informatics (SocInfo 2014)
Barcelona, Spain, 10 - 13 November 2014

10th European Social Smulation Association Conference (ESSA 2014)
Barcelona, Spain, 1 - 5 September 2014

WEHIA2014 - Workshop on Economic Science with Heterogeneous Interacting Agents
Tianjin, China, 12 - 19 June 2014

5th Workshop on Complex Networks (CompleNet 2014)
Bologna, Italy, 12 - 14 March 2014

6th International Conference on Agents and Artificial Intelligence (ICAART 2014)
Loire Vally, France, 6 - 8 March 2014

CODYM2013 - Cultural and opinion dynamics: Modeling, Experiments and Challenges
for the future
Barcelona, Spain, 18 September 2013

ECCS2013 - European Conference on Complex Systems
Barcelona, Spain, 16 - 20 September 2013

9th European Social Smulation Association Conference (ESSA 2013)
Warsaw, Poland, 16 - 20 September, 2013

Econophysics Colloquium 2013 and 2013 Asia Pacific Econophysics Conference
Pohang, Korea, 29 - 31 July, 2013

18th Annual Workshop on the Economic Science with Heterogeneous Interacting Agents
(WEHIA 2013)
Reykjavik, Iceland, 20 - 22 June, 2013

12th International Conference on Autonomous Agents and Multi-Agent Systems
Saint Paul, Minnesota, USA, 6 - 10 May, 2013

3th Conference on the Analysis of Mobile Phone Datasets (NetMob 2013)
Boston, Massachusetts, USA, 2 - 3 May, 2013

4th Workshop on Complex Networks (CompleNet 2013)
Berlin, Germany, 13 -15 March, 2013

5th International Conference on Agents and Artificial Intelligence (ICAART 2013)
Barcelona, Spain, 15 - 18 February, 2013

Track on Applications in Social Science and Organization, Winter Simulation Conference
Berlin, Germany, 9 - 12 December, 2012

Epistemological Perspectives on Simulation Conference (EPOS 2012)
San Antonio, Texas, USA, 10 - 13 October, 2012

10th German Conference on Multi-Agent System Technologies (MATES 2012)
Trier, Germany, 10 - 12 October, 2012

Third International Workshop on Managing Financial Instability in Capitalist Economies
(MAFIN 2012)
Genoa, Italy, 19 - 21 September 2012
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CODYM 2012 - Cultural and opinion dynamics: Modeling, Experiments and Challenges
for the future
Brussels, Germany 5 September, 2012

ECCS’12 - European Conference of Complex Systems
Brussels, Germany 3 - 7 September, 2012

3rd Workshop on Complex Networks (CompleNet 2012)
Melbourne, Florida, USA, 7 - 9 March, 2012

4th International Conference on Agents and Artificial Intelligence (ICAART 2012)
Vilamoura, Portugal, 6 - 8 February, 2012

9th German Conference on Multi-Agent System Technologies (MATES 2011)
Berlin, Germany, 6 - 7 October, 2011

7th European Social Simulation Association Conference (ESSA 2011)
Montpellier, France, 19 - 23 September, 2011

Econophysics Colloquium 2011
Vienna, Austria, 14 - 15 September, 2011

International Conference on Econophysics (ICE)
Shanghai, China, 4 - 6 June, 2011

3rd International Conference on Agents and Artificial Intelligence (ICAART 2011)
Rome, Italy, 28 - 30 January, 2011

Econophysics Colloquium 2010
Taipei, Taiwan, 04 - 06 November, 2010

Unwindig Copmlexity: Statistical Physics Perspectives on Complex Systems and Complex
Materials
STATPHYS 24, Port Douglas, Australia, 24 - 26 July, 2010

Society for Economic Science with Heterogeneous Interacting Agents (ESHIA2010)
Alessandria, Italy, 23 - 25 June, 2010

Engineered & Social Networks: Theory and Applications (ICCS 2010)
Amsterdam, Netherlands, 31 May - 2 June, 2010

9th Asia-Pacific Complex Systems Conference (Complex’09)
Tokyo, Japan, 4 - 7 November, 2009

Econophysics Colloquium 2009
Erice, Italy, 26 - 31 October, 2009

IEEE Toronto International Conference Science and Technology for Humanity (TIC-STH
2009)
Toronto, Ontario, Canada, 26 - 27 September, 2009

6th European Social Simulation Association Conference (ESSA 2009)
Guildford, UK, 14 - 18 September, 2009

1st International Workshop on Managing financial instability in capitalistic economies
(MAFIN 09)
Reykjavik, Iceland, 3 - 5 September, 2009

3rd International Workshop on Emergent Intelligence on Networked Agents (WEIN’09)
7th International Joint Conference on Autonomous Agents and Multiagent Systems (AA-
MAS09) Budapest, Hungary, 10 - 15 May, 2009

APFAT and Tokyo Tech - Hitotsubashi Interdisciplinary Conference ”New Approaches to
the Analysis of Large-Scale Business and Economic Data”
Japan, Tokyo, 1 - 5 March, 2009
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Winter Workshop on Economics with Heterogeneous Interacting Agents (WEHIA 2008)
Taoyuan, Taiwan, 05 - 07 December, 2008

Agent Based Spatial Simulation (ABS2)
Paris, France, 24 - 25 November, 2008

GWAL-8: 8th German Workshop on Artifical Life
Leipzig, Germany, 30 July - 01 August, 2008

Econophysics Colloquium 2008
Kiel, Germany, 28 - 29 August, 2008

ICCGI 2008, 1st International Workshop on Computational P2P Networks: Theory &
Practice
Athens, Greece, 27 July - 1 August, 2008

4th International Conference in Statistical Physics - SigmaPhi
Crete, Greece, 14 - 18 July, 2008

2nd World Congress on Social Simulation (WCSS-08)
Washington DS, USA, 14 - 17 July, 2008

Conference on Economic Science with Heterogenous Interacting Agents (ESHIA 08)
Warsaw, Poland, 19 - 21 June, 2008

3rd International Workshop on Emergent Intelligence on Networked Agents (WEIN’08)
7th International Joint Conference on Autonomous Agents and Mulitagent Systems (AA-
MAS 2008)

Estoril, Portugal, 12 - 13 May, 2008

GIACS Conference ”"Data in Complex Systems”
Palermo, Italy, 7 - 9 April, 2008

Workshop on Heterogeneous Agent Systems and Complex Networks
ECCS’07 - European Conference of Complex Systems
Dresden, Germany, 4 October, 2007

ECCS’07 - European Conference of Complex Systems
Dresden, Germany, 1 - 5 October, 2007

Econophysics Collogium 2007
Ancona, Italy, 27 - 29 September, 2007

The Fourth European Social Simulation Association Conference - ESSA’07
Toulouse, France, 10 - 14 September, 2007

SPIE International Symposium Complex Systems 11
Canberra, Australia, 4 - 7 December, 2007

Econophysics Collogium 2006

Tokyo, Japan, 23 - 25 November, 2006

ECCS’06 - European Conference of Complex Systems
Oxford, UK, 25 - 29 September, 2006

GWAL-7: Tth German Workshop on Artificial Life
Jena, Germany, 26 - 28 July, 2006

4th Workshop on Agents in Traffic and Transportation (ATT)

5th International Joint Conference on Autonomous Agents and Mulitagent Systems (AA-
MAS 2006)

Hakodate, Japan, 9 May, 2006

Workshop on Emergent Intelligence on Networked Agents (WEIN’06)

5th International Joint Conference on Autonomous Agents and Mulitagent Systems (AA-
MAS 2006)

Hakodate, Japan, 8 May, 2006
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e ECCS2005 - European Conference of Complex Systems
Paris, France, 14 - 18 November, 2005

Participation in Committees (Frank Schweitzer)

e Studienkommission
e Berufungkommission

e Informatikkomission

Program Committee & Chairing Activities (Ingo Scholtes)

e Elected Steering Comittee Member, 8th IEEE International Conference on Self-Adaptive
and Self-Organizing Systems (SASO2014)

e Sponsoring Co-chair and Workshop Co-chair, 6th IEEE International Conference on Self-
Adaptive and Self-Organizing Systems (SASO 2013)
Philadelphia, USA, 9 - 1,3 September, 2013

e Co-chair, 1st International Workshop on Self-Optimisation in organic and autonomic com-
puting systems
Prague, Czech Republic

e Program Committee Co-Chair, 5th IEEE International Conference on Self-Adaptive and
Self-Organizing Systems (SASO)
Lyon, France, 2012

Program Committee (Antonios Garas)

e Temporal and Dynamic Networks: From Data to Model, Satellite workshop at NetScil3
Copenhagen, Denmark, June, 2013
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8.3 Reviews

As a service to the scientific community, we write quite a number of reviews on submissions
for journals and conferences. This activity involves all members of our team and is supervised
by Frank Schweitzer. Certainly, it is very time consuming, but it also helps to learn about the
strengths and weaknesses in scientific publications and gives a good overview of recent research
trends. As can be seen in Figure 8.1, a vast inclining number of 300 reviews were prepared by
members of our team.

300 -

200 -

Cumulative reviews

100 -

1 1 1 1 1 1 1 1 1
2005 2006 2007 2008 2009 2010 2011 2012 2013
Year

Figure 8.1: The cumulative reviews that have been written per year by Chair of Systems Design

8.4 ETH Beamer

The Chair of Systems Design provides a class file, and the necessary backgrounds, in order to
create LaTeX presentations according to the ETHZiirich format. The class is based on the
general beamer class, supports both 4:3 and 16:9 aspect ratios, and the use of Helvetica fonts. It
uses the color palette provided by the Corporate Design (CD) Manual, and the desired color is
passed as a class option with it’s respective name: ETH1-ETH9. As a service to ETH employees
an example .tex file is provided, aiming to highlight the use of some default options.

8.5 ETH Biriefstyle

The Chair of Systems Design has provided a template for the ETH Brief style for LaTeX. By
the time of creation in 2005 there was only a general Microsoft Word template for the ETH
Brief provided by the ETH. We filled this gap by providing an additional LaTeX template for
those who not use Microsoft Word. Currently, ETH has build upon this template to create an
updated version to match its new format requirements.

8.6 eCitationEditor

In order to simplify the process of updating the current publication list in the ETH Institutional
Bibliography E-Citations, we have developed the software eCitationEditor. It allows to edit
publications (with all the mandatory and optional fields of E-Citations) manually in a comfort-
able way. In particular, it allows to import BibTeX records both by importing existing BibTeX
database files and by pasting BibTeX records from the clipboard (which is particularly handy
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when collecting updated bibliographic information from the publisher’s online database or from
the Web of Science). As a service to ETH employees, here we provide this software for your own
use.

as ETH eCitation Editor - B
File  Help
TITLE AUTHOR PUBLICATIONDATE ~ EDITOR PUBLICATIONTYPE PUBLICATIONSTATUS ORGCODE ~
Synchronised Firing Induced by Networ.. |Tessone, Clau... | 2012 Tessone, Clau... | Journal kems
Hierarchical Consensus Formation Re Perony, Nicola 2012 Perony, Nicola. Conference Contributi
How big is too big? Critical Shocks for S.. |Tessone, Clau... | 2012 Tessone, Clau... | Journal kems
ANetwork Perspective on Software Mod... | Zanetti, Mar, i gyt
Betweenness Preference: Quantifying C... | Pfizner, Re ]
AQuantitative Study of Social Organizati... |Zanetti, Mar| “ ‘ | i
v 0K
Emotional reviews boost user visibility i Garcia, Da Tocoried
Time-Explicit Graphs: AFramework for Pfitzner, Re UH\ .
Inpublishe:
Emotional Divergence Influences Infor. Pfizner, Rene 5 PIEAET REME (',unferem:e Contributi.
3 How Random |s Social Behaviour? Dis. Perony, Nicola 2012 Perony, Nicola. Journal tems _:
ATunable Mechanism for Identifying Tru... | Chandra, Joyd 2012 Chandra, Joyd Conference Contributi
Effects of Social Influence on The Wisd Mavrodiev, Pavl... | 2012 Mavrodiev, Pavl... | Journal ltems
An Event-Based Architecture to Manage Gobron, Steph 2012 Gobron, Steph. Conference Contributi
The Efficiency and Stability of R&D Netw... |Koenig, Micha 2012 Koenig, Micha Journal tems
The Co-Evolution of Socio-Technical Sir... |Zanetti, Marcel 2012 Zanetti, Marcel Conference Contributi
Moise-induced Volatility of Collective Dy. Harras, Georg 2012 Harras, Georg. Journal tems
Emaotional persistence in online chattin. Garas, Antonio... | 2012 Garas, Antonio... | Journal ltems
Agent-based simulations of emotion sp... | Suvakov, Milov. 2012 Suvakov, Milov. Journal tems
An NVC Emotional Model for Conversati... [Ahn, Junghyun ... | 2012 Ahn, Junghyun ... | Conference Confributi
Organic Design of Massively Distributed... | Scholtes, Ingo ... | 2012 Scholtes, Ingo ... | Journal tems
Optimal Migration Promotes the Outore... |Schweitzer, Fra... | 2012 Schweitzer, Fra... | Journal tems
Positive words carry less infermation th... |Garcia, David a... | 2012 Garcia, David a... | Journal ltems
Maving Recommender Systems frem O... |Walter, Frank E... | 2012 ‘Walter, Frank E... | Journal tems
Political Polarization and Popularity in Q... |Garcia, David a... | 2012 Garcia, David a... | Conference Confributi...
Ak-shell decompesition method for wei... |Havlin, Shlomo... | 2012 Havlin, Shlome... | Journal tems
Testing an Agent-based Model of Bacter... |Garcia, Victora... | 2011 Garcia, Victor a... | Journal ltems
The Network of Global Corporate Control | Glattfelder, Ja... | 2011 Glattfelder, Ja... |Joumnal ltems
Recombinant Knowledge and the Evolu... |Koenig, Micha... 2011 Koenig, Micha... |Journal tems
The Wisdom of Crowds in ene Mind : H... |Rauhut, Heiko ... | 2011 Rauhut, Heiko ... | Journal tems
Amicrofoundation of social influence in ... |Groeber, Patric... | 2011 Groeber, Patric... | Journal tems
Trust as the Basis of Coalition Formatio... | Walter, FrankE... | 2011 Walter, Frank E... | Journal ltems v
< B - - B >

Figure 8.2: A screenshot of the eCitationEditor

8.7 Temporal Networks Visualizer

The command line tools and the library of this package can be used to compare weighted
aggregate networks from temporal sequences of edges, create tikz and png figures of tempo-
ral unfoldings of dynamic networks, compute betweenness preference distributions of empirical
networks, generate null model realizations based on empirical data and create second-order ag-
gregate networks. An example for a time-unfolded network with 6 nodes and 10 time steps is
shown in figure 8.7.

This project is available on gitHub with Open Source C#-code under github.com/IngoScholtes/
TemporalNetworks.
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8.8 NETVisualizer

NETVisualizer is an OpenSource, OpenGL-based network and graph visualization framework
for .NET 4.0 / Mono 2.10x and higher. Its main features are:

e Efficient rendering of large networks based on OpenGL and OpenTK

e Support for the visualisation of temporal networks (both as aggregated and dynamic rep-
resentation)

e Visualisation modes using straight and customisable curved edges
e Integrated PDF export

e Simple and clean network interface that does not impose constraints on how you implement
networks in your code

e Simple to use in your own code, a single line of code is sufficient to fire up an OpenGL
visualisation and start exploring a network

e Easy-to-grasp interface for custom graph layouting algorithms

e Integrated multi-core aware Fruchterman-Reingold layout which makes use of all available
cores

e Integrated frame grabbing capabilities that allow to produce high quality videos
e Full mouse control allows panning, zooming and selection of nodes
e Fully customisable coloring of background, nodes and edges

e Node and edge sizes and colors can be conveniently and dynamically computed based on
elegant lambda expression interface

e No external dependencies except OpenTK (libraries included)

e Fully documented: Each method and field is explained and in-method comments help you
to understand and extend the existing code

e Integrated, maximally simple demo that can be used as boilerplate code for your own
project

e Platform-independent, built on OpenTK, runs on Windows, MacOS X and Linux

e The fully documented source code is available on a dedicated gitHub project page.

Please note that NETVisualizer shares parts of its OpenGL rendering backend with our graph
layout software Cuttlefish.

8.9 Cuttlefish: Dynamic Network Visualization

At the Chair of Systems Design, networks from very different domains are analysed: economic
networks, social networks, biological networks, networks of software dependencies, and networks
in technological systems. This variety poses a challenge, as the classical network analysis tools
do not account for the idiosyncrasy of each network type. A second challenge results the fact
that most of these networks exhibit a highly heterogeneous degree distribution. Classical force
directed layout algorithms, such as the spring-layout, do not cope very well with such a topology
as Figure 8.9 shows. Highly connected clusters are compressed to undifferentiated lumps and
nodes with low degrees spread out disproportionally.
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Figure 8.3: Left: The spring-layout algorithm produces less readable figures. Right: our ARF algorithm
produces better readable figures.

We have addressed these challenges by developing our own tools, for instance a new variation
of force-directed layout: ARF uses a different set of force equations than the spring-layout
algorithm. The new equations balance attraction and repulsion and thus distribute also highly
heterogeneous networks well in the layout space, as the comparison of figure 8.9 shows.

Another new tool developed at the Chair of Systems Design is the network analysis tool
Cuttlefish. It offers a versatile plug-in mechanism which allows users to extend its functionality.
This way Cuttlefish adapts to the problem domain like the animal from which it borrowed the
name. Furthermore, Cuttlefish is a a platform independent open source project in SourceForge,
released under GNU General Public License. Its code and documentation are available for the
whole community and the participation of external users and developers is encouraged.

Its high extensibility and multi-purpose features make Cuttlefish an useful tool also for
researchers outside of the Chair of Systems Design. GraphML and pajek files can be loaded,
as well as file formats for special visualisation, or file formats for changes taking place in the
network. Cuttlefish creates figures from snapshots and tex files using PSTricks or Tikz for
scalable graphics. Eventually, Cuttlefish allows browsing a large network stored in a database
by applying filters to the nodes and edges displayed. In addition to ARF, other well-known
layout algorithms are implemented, such as Kamada-Kawai, Fruchterman-Reingold, Spring and
ISOM.
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8.10 Working Paper Series for CCSS and the ETH Risk Center

For the the ETH Risk Center as well as the Competence Center “Coping with Crises in Complex
Socio-Economic Systems” (CCSS), it is important to broadly disseminate its output to the
scientific comunity. In particular, there should be a technical framework to efficiently host the
research papers produced by the Chairs involved in the ETH Risk Cente and CCSS and to allow
an automated aggregation of the respective information for activity reports, etc. As a deliverable
for the ETH Risk Center and CCSS, our Chair has developed a Working Paper Series portal,
which meets these requirements, which can be found at:
http://web.sg.ethz.ch/ethz_risk_center_wps/ (for the ETH Risk Center)
http://web.sg.ethz.ch/wps (for CCSS)

The WPS portal allows members of the ETH Risk Center and CCSS to upload recent papers
they want to share with other scientists. Their submissions become instantaneously available
thought this portal, but also get automatically indexed in two leading social science repositories:
RePEc and SSRN

ETH Zurich - Chair of Systems Design - Working paper series

ETH Risk Center Working Paper Series

WPS Home The ETH Risk Center, established at ETH Zurich (Switzerland) in 2011, aims to develop cross-disciplinary approaches to integrative risk manag
st papers competences from the natural, engineering, social, economic and political sciences. By integrating modeling and simulation efforts with empirica
helps societies to better manage risk. More information can be found at http://www.riskcenter.ethz.ch/.

Paper list
ETH-RC-14-010: Collective behaviour induced by network volatility

Authors: Claudio J. Tessone

ETH-RC-14-009: A scenario planning approach for disasters on Swiss road network

Authors: G. A. Mendes, K. W. Axhausen, J. S. Andrade, Jr, H. ]. Herrmann
ETH-RC-14-008: Shock waves on complex networks

Authors: Enys Mones, Nuno A. M. Ara\'ujo, Tam\'as Vicsek, Hans J. Herrmann

: Flood avalanches in a semiarid basin with a dense reservoir network
Authors: Samua\ 1. Peter, 1. C. de Ara\' u]D N. A. M. Ara\'ujo, H. J. Herrmann

Authors: Antoine Bommier

: Hierarchical maximum likelihood parameter estimation for cumulative prospect theory:
Authors: Ryan O. Murphy , Robert H.W. ten Brincke

ETH-RC-14-004: Smart rewiring for network robustness

Authors: Vitor H. P. Louzada, Fabio Daolio, Hans J. Herrmann, Marco Tomassini

ETH-RC-14-003: Smart rewiring for network robustness

Authors: Daniel Harenberg, Alexander Ludwig

: The digital traces of bubbles: feedback cycles between socio-econemic signals in the Bitcoin econom:

Authors: David Garcia, Claudio J. Tessone, Pavlin Mavrodiev, Nicolas Perony

ETH-RC-14-001: Accounting for Different Uncertainties; Implications for Climate ?
Authors: Svenja Hector

Figure 8.4: Snapshot of the CCSS Working Paper Series as of 15.11.2014.

8.11 Social Media

8.11.1 Twitter

The use of social media has exploded the past five years. Furthermore, Twitter is not only
a leisure activity anymore, but has been used for academic purposes as well. Many scientists
and research groups have their own Twitter feed, where they post their publications and start
discussions. By following other scientists in the field, they are being kept up to date with the
latest publications. Twitter also provides easier access to publications and news for students
and other interested people.

At the Chair of Systems Design, we have our own Twitter page, where we strive to have new
tweets every week of maximal 140 characters. These can include new publications of our own
or publications of our colleagues. Especially during events as conferences, an increase in the use
of Twitter is visible. It is an interactive way to update fellow scientists and upcoming lectures.
Our Twitter-feed is reachable via:

http://twitter.com/ETHZSystDesign
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Figure 8.5: A snapshot of our Twitter page

8.11.2 Google+

Among other Social Media, Google+ is a medium that is commonly used by researchers. It is
a way to keep in touch in a less condensed way than Twitter. Google+ allows users to create
longer posts and include more figures, but it is less commonly used by researchers. The Google+
is reachable via
https://plus.google.com/b/113416551553806856428/113416551553806856428/posts

¢l

Chair of Systems Design,

ETH Zurich
thz.ch @

86 followers | 20,997 views

-,

About Posts Photos Videos Reviews

% Chair of Systems Design, ETH Zurich

Ingo Scholtes originally shared
Our latest paper "Causality-driven slow-down and speed-up of diffusion in non-
Markovian temporal networks” has just been published in Nature

http://www.nature.com/ncomms/2014/140924/ncomms6024/full/

ncomms6024.html
s Nature Publishing Group
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Figure 8.6: A snapshot of our Google+ page
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