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October 31, 2017  

Complexity Science Hub Vienna, Room 255, Josefstaedter Strasse 39, 1080 Vienna 
 
 
 
 
10:30 - 10:50 Arrival & Coffee 
 
10:50 - 11:00 Welcome: Janos Kertesz & Stefan Thurner 
  
11:00 - 11:20  CNS/CEU: Balázs Vedres 
11:20 - 11:40  CNS/CEU: Roberta Sinatra 
11:40 - 12:00  CNS/CEU: Michael Szell 
 
12:00 - 12:20  CSH: David Garcia 
12:20 - 12:40 CSH: Peter Klimek 
12:40 - 13:00  CSH: Leonhard Horstmeyer 
 
13:00 - 14:00  Lunch 
 
14:00 - 15:00  CSH: Sebastian Poledna 
14:20 - 14:40 CSH: Bernat Corominas-Murtra 
14:30 - 15:00 CSH: Rudolf Hanel 
 
15:00 - 15:15  CNS/CEU: Ancsa Hanák 
15:15 - 15:30  CNS/CEU: Milán Janosov 
15:30 - 14:45  CNS/CEU: Srebrenka Letina 
15:45 - 16:00  CNS/CEU: Johannes Wachs  
 
16:00 - 17:30  Coffee + discussion of future collaboration possibilities etc.  
 
18:00   Departure from CSH 
 
19:07  Train from Wien Hauptbahnhof 
 
 
For titles and abstracts see next pages 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Talks presented by CNS/CEU 
 
 
Ancsa Hanák: New Faces of Bias in Online Labor Markets 
The internet is fundamentally changing the labor economy. Millions of people use sites like LinkedIn, Upwork or 
Dribbble to find employment. These services are often driven by algorithms that rate, sort, recommend, and match 
workers and employers. In theory, many of the mechanisms that cause discrimination in traditional labor markets - 
cognitive bias, network homophily, statistical discrimination - should be absent from online markets. However, recent 
studies indicate that these mechanisms do transfer to online platforms, where they may be exacerbated by seemingly 
harmless design choices. In my work, I investigate the techniques that online platforms use to match users with content 
such as social network algorithms, search algorithms or public review systems, and their effect on inequalities in these 
systems. Overall, my investigations show that demographic features are often correlated with the attention and the 
social feedback workers and employees receive. Exploring these new forms of inequalities, understanding where social 
biases enter systems and which mechanisms reinforce them, can be crucial for developing mitigation strategies 
 
Milán Janosov: Quantifying and comparing success in artistic careers 
When will an artist create her most successful piece within her career? Does career success evolve differently in distinct 
fields? Recently, it has been shown that exceptional success occurs uniformly randomly over the career, when 
examining a dataset of 30,000 scientific careers (Sinatra et al. 2016). This finding has been named random-impact- 
rule’, and has been used as the base of a quantitative model, the Q-model, which provides long-term predictions of 
scientific impact. Here we build on the methodology proposed by Sinatra et al. to test the ‘random-impact- rule’ in a few 
artistic fields. To this end, we created a large database about tens of thousands of individuals from the book, film, and 
music industries; including their biographies, their record of works, and their works’ impact on both the expert 
community and the general public. We explore the relation between success measures based on experts’ evaluation 
and on the general audience’s opinion to understand the different dimensions of artistic impact. After confirming the 
‘random-impact-rule’ in all studied fields, we plan on using the Q-model to systematically untangle the probabilistic and 
deterministic components of success. With this deconvolution we want to probe the presence of intrinsic differences 
between the studied fields, by quantitatively comparing the probabilistic and deterministic components of success in 
each field. Finally, we aim to extend the Q-model to capture the effect of collaboration on success. 
 
Srebrenka Letina: Network modelling of psychological data 
Network models and dynamical systems in psychological research (so-called networks psychometrics) have recently 
gained increasing popularity and recognition. I will present the use of the static network models in analysing the 
“Psychological Profile” data (more than 50 traits measured by validated instruments) of “myPersonality” database with 
over one million cases. Furthermore, I will extend the approach to examine relationship between psychological 
attributes and individual ego network structure of Facebook friends. 
 
Roberta Sinatra: Towards a quantitative theory of success 
Performance, representing the objectively measurable achievements in a certain domain of activity, like the publication 
record of a writer or the winning record of an athlete, captures the actions of an individual entity. In contrast, success, 
captured by impact or visibility, is a collective measure, representing a community’s reaction and acceptance of an 
individual entity’s performance. In this talk I will show how we can quantify and predict success in a variety of fields. I 
will discuss the role of luck in achieving success, ad will address the relation between performance and success in a 
variety of settings, with focus on science, highlighting the challenges of gauging performance through success.   
 
Michael Szell: Towards a quantitative understanding of cities using network science and large-scale data 
analysis 
We present an overview of how we can reach a quantitative understanding of human behavior in cities by analyzing 
large-scale data sets with methods of network science. We first quantify the impact of novel urban sharing economies, 
by introducing the notion of shareability network. This framework allows us to model the collective benefits of sharing 
rides as a function of passenger inconvenience, and to efficiently compute optimal sharing strategies on massive 
datasets of human mobility. Next, we demonstrate how cutting-edge data visualization methods can boost the visibility 
and impact of research results. In particular, we showcase the online platform "What the Street!?", developed in 
collaboration with visual design experts and industry partners. This platform explores to which extent space is 
distributed unevenly between different modes of transportation, and how, in future scenarios of wide-spread shared 
and autonomous vehicles, massive areas of parking spaces could be regained for the public. We analyze data collected 
by the platform visitors, showing that the issue of mobility space inequality is consistently underestimated by the public. 
Finally, exploring massive mobile phone data sets that encode human movements in cities, we derive from a first 
principles argument a universal scaling relation stating that the number of visiting individuals to any specific location 
should decrease as an inverse square of the product of travel distance and visitation frequency. The insights from these 
lines of research reveal hidden potentials and place important constraints on any theory of movement, spatial 
organization and social interactions in cities. 



 
Balázs Vedres: Measuring creative networks: Openness, forbidden triads, and folds 
Network structures that predict the spread and adoption of novel ideas are well understood, while we know much 
less about network structures that would make the generation of novel ideas more likely in the first place. This 
presentation will propose three measures that capture the idea of generative tension in un-closed triads: a 
weighted openness coefficient, the density of forbidden triads with appropriate minimal triplet legs thresholds, 
and folds (overlapping regions of cohesion with diverse cognitive sets). The measures will be demonstrated using 
data on the history of recorded jazz between 1896 and 2010, and the history of video game development between 
1978 and 2017.  
 
Johannes Wachs: Network Methods to Detect Cartels in Public Auction Markets 
Public auction markets are vulnerable to cartel behavior, yet detecting cartels is very difficult. We represent such 
markets as competition networks: two firms are connected if they compete. We use the network to detect cohesive 
groups of competing firms and to generate features of the groups which may indicate cartel-behavior. We test this 
method on 10 years of data from a market for school milk containing a convicted cartel group and find that the network 
effectively highlights the convicted group. We then apply the method to a dataset from the Republic of Georgia, 
containing all public contracts awarded over five years, worth over four billion US dollars. Groups with suspicious 
network features win contracts that cost the state significantly more, they are significantly less likely to pass commonly-
used cartel-screening tests used by competition authorities, and are significantly less likely to sue each other in court. 
We conclude that network representations of competitive markets can effectively highlight groups of firms engaging in 
suspicious behavior. 
 
 

 
Talks presented by CSH Vienna 

 
 
Bernat Corominas-Murtra: Sample Space Reducing processes and their applications 
Sample space reducing (SSR) processes are simple stochastic processes whose sample space reduces as long as 
the process unfolds. SSR processes offer a simple analytical understanding of the origin and ubiquity of scaling-laws 
in path-dependent complex systems. Moreover, by adding simple state-dependent noise functionals, almost any 
probability distribution can be easily derived. Results of SSR processes apply to search problems, diffusion problems 
in the presence of a target or sink, or cascading/avalanche processes. 
 
David Garcia: Leaking Privacy and Shadow Profiles in Online Social Networks 
The problem of online privacy is often reduced to individual decisions to hide or reveal personal information in online 
social networks (OSNs). However, with the increasing use of OSNs, it becomes more important to understand the role 
of the social network in disclosing personal information that a user has not revealed voluntarily: How much of our private 
information do our friends disclose about us, and how much of our privacy is lost simply because of online social 
interaction? 
 
Rudolf Hanel: About the dynamics of complex driven systems - a random matrix approach 
Driven systems behave fundamentally different from systems in equilibrium. This is partly due to fact that driven 
systems, in general, do not fulfill the detailed balance condition due to (driving) currents running through the system 
with the effect that details of a systems become relevant that remain invisible in equilibrium. In particular, if we look at 
catalytic regulatory networks, we recognize that driven systems may not even accept a steady state that would still 
work as the macro-state of the system. In general, the micro-dynamic may follow (noisy) attractors of the dynamics 
and, as a consequence, so do macro-states characterizing the system at a particular resolution and time-scale. Above 
those general considerations it is possible to study models of catalytic regulatory networks using a random matrix 
approach, which allows us to study how systemic stability depends on macro-variables such as the system-diversity, 
connectivity, catalytic bias, and so forth. Such models allow us to form an idea about evolutionary forces that introduce 
selection criteria at the systemic level so that evolution does not act on individual species but the composition of species 
and their interactions. Several results of such an analysis, such as the systemic necessity for a precise control of the 
ratio between production and degradation rates in regulatory systems agree perfectly with biological findings that reveal 
that cellular mechanisms for degrading proteins, for instance, are ubiquitous, evolutionary ancient, extremely well 
preserved, and tightly integrated into cell-differentiation programs, which in mathematical terms induce the transition 
from one attractor of the system dynamics to another one. 
 
Leonhard Horstmeyer: Precursors of systemic risk in auto-catalytic systems 
According to the dominant paradigm in precursor theory a system undergoes critical slowing down before its collapse. 
In practical terms this means that it takes ever longer for a slightly perturbed system to return to its equilibrium as one 
approaches the collapse. In theoretical terms this means that the system moves around an equilibrium whose dominant 



eigenvalue crosses the imaginary axis. In this talk we will discuss how this paradigm cannot be extended to a large 
class of models including Auto-catalytic systems. We pick out the benchmark model of Jain and Krishna to prove the 
point and illustrate which other mechanism are at work before the collapse and how we ought to adjust the theory of 
precursors for these types of dynamics. 
 
Peter Klimek: Understanding and predicting disease by means of comorbidity networks 
Most disorders are caused by a combination of multiple genetic and environmental factors. If two diseases are caused 
by the same mechanism, they often co-occur in patients. Using a unique dataset comprising pseudonymised claims 
data for all Austrians receiving out- or inpatient care over several years, we develop a quantitative, network-based 
framework to test for all possible comorbidity relations between each pair of human diseases. We show that this network 
undergoes dramatic structural changes across the lifetime of patients as a function of their sex. Furthermore, we give 
examples for how this comorbidity framework can be used to accurately predict future disease risks in the population, 
to model drug-disease interactions, to identify medical precursors for events such as serious suicide attempts, as well 
as to disentangle how much genetic or environmental risk factors contribute to the pathogenesis of individual diseases. 
 
Sebastian Poledna: Systemic risk and financial crises 
Systemic risk describes the likelihood of an entire system breaking down – a situation caused by cascades of failures 
in the networks that make up the system. Knowledge of such risk can be invaluable. Systemic risk in the financial 
system comes at an immense social cost and arises to a large extent as a consequence of the interconnectedness of 
its institutions. The global economic crisis brought to light the importance of understanding how disturbances spread 
through financial systems. In this talk I will present options for quantifying financial systemic risk, ways to predict it, and 
novel methods for reducing systemic risk through network design and control. 
 
 


