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1. Patterns of User Behavior and Community Structure on Blogs

Marija Mitrovic, and Bosiljka Tadic, Department of Theoretical Physics, Jozef Stefan
Institute, Ljubljana, Slovenia

On-line communications on Blogs and similar Web portals contain valuable informa-
tion from which one can analyze emerging social phenomena on the Web. The user
interaction is mediated by posted material (text of posts and comments ), which indi-
cates importance of their contents in the dynamics of blogging. We present data analysis
by mapping onto bipartite networks with users and posts and comments as two natu-
ral partitions [1,2], which provides a tool for detecting user communities as topological
structures on these networks. Furthermore, by applying machine-learning methods for
classification of the emotional contents of the text of posts and comments related to each
particular community, we are able to study the role of emotions expressed in the text
for user interactions over time. We detect robust patterns in user behavior, in particular
with respect to the emotional contents of the posts, which underlies the structure and
the evolution of these communities.

[1] M. Mitrovic and B. Tadic, Bloggers behavior and emergent communities in Blog
space, Eur. Phys. J. B 73, pp. 293-301, (2010)

[2] M. Mitrovic G. Paltoglou, and B. Tadic, Networks and Emotion-driven User Com-
munities at Popular Blogs, submitted 2010.

2. Socio-Econo Dynamics on a Random Bond Ising Model

S. Jain, Mathematics, School of Engineering and Applied Science, Aston University,
Birmingham B4 7ET, U.K.

The persistence phenomenon in a socio-econo dynamics model is studied using com-
puter simulations at a finite temperature on hypercubic lattices in dimensions up to 5.
The model includes a factor which incorporates the social local field which is modelled
by the magnetization at time t. The nearest neighbour quenched interactions are drawn
from a binary distribution which is a function of the bond concentration, 0 p 1. The
decay of the persistence probability in the model depends on both the spatial dimension
and p. We find no evidence of blocking in this model. We also discuss the implications
of our results for possible applications in the social and economic fields. It is suggested
that the absence, or otherwise, of blocking could be used as a criterion to decide on the
validity of a given model in different scenarios. As a result, we propose a viable model
for opinion dynamics.

3. Exploring Affinity Among Users and Contributions of Users in

Microblogger Environments

Ahmet Yildirim, Suzan Uskudarli, me@ahmetyildirim.com.tr , uskudarli@cmpe.boun.edu.tr,
Bogazici University, Computer Engineering Department, Istanbul, Turkey

Microblogging is a recently emerged type of blogging environment that has received
attention both from users and researchers. In these environments, users make short and
frequent contributions. Volume of microblog contributions is enormous. These contri-
butions are often not characteritically conversations. They are more like broadcast mes-
sages. They are abreviated terms and not gramatically correct. This work explores the
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affinity among users and contributions of users in microblogger environments. Twitter1
is used for collecting microblogger contributions. 148 users contributions are collected.
Over 127000 tokens are extracted from these contributions texts. In the extraction pro-
cess, tokens are separated by whitespaces and applied some pre-processing(exclusion of
stopwords, exclusion of tokens identified as adverb, or verb using WordNet). Over these
data, a network of tokens is built and clustering properties of this network are explored.
Affinity of tokens used by microbloggers with similar interests are explored. The results
are evaluated with user sets obtained from WeFollow2. In [4] and [1], Twitter medium
properties are explored as information diffusion medium and news media. There are
several works that are about analyzing Twitter users contributions. In [2] and [3], user
categorization methods are explained. These studies are not towards identifying users
interests. We belive that analyzing contributions of users give better understanding of
what users interests are, what a set of users are talking about, and how similar two users
are in their interests.

[1] Bernardo A. Huberman, Daniel M. Romero, and Fang Wu. Social networks that
matter: Twitter under the microscope. CoRR, abs/0812.1045, 2008.

[2] Akshay Java, Xiaodan Song, Tim Finin, and Belle Tseng. Why we twitter: under-
standing microblogging usage and communities. In WebKDD/SNAKDD 07: Proceed-
ings of the 9th WebKDD and 1st SNA-KDD 2007 workshop on Web mining and social
network analysis, pages 5665, New York, NY, USA, 2007. ACM.

[3] Balachander Krishnamurthy, Phillipa Gill, and Martin Arlitt. A few chirps about
twitter. In WOSP 08: Proceedings of the first workshop on Online social networks,
pages 1924, New York, NY, USA, 2008. ACM.

[4] Haewoon Kwak, Changhyun Lee, Hosung Park, and Sue Moon. What is Twitter,
a Social Network or a News Media? In WWW10: Proceedings of the 19th International
World Wide Web Conference, April 2010.

4. Network characteristics of news text sources

Manuel Tanger. ISCTE - Instituto Superior de Ciencias do Trabalho e da Empresa,
IUL - Instituto Universitrio de Lisboa, Portugal

The ever increasing amount of information available on the internet is fueled, in part,
by news agencies that produce novel content and re-distribute content originated from
other news agencies. The information comes in a myriad of forms, such as text, videos,
podcasts, etc. Text based data is freely available and easier to analyze by automated
means. We focus on news text sources from theguardian.co.uk to identify relevant char-
acteristics that promise to organize and inter-relate information. In fact, even though
news articles are bounded by related links on their html versions, there is no real overview
of the chronological flow of information or the evolution of a news story unless an article
is explicitly written to highlight this evolution. Furthermore, a way to look at news
text sources is as a continuous flow of words that have a non random distribution. We
analyze their relation by considering a network where nodes are words within the body
of text and edges the spatial link between words with a separation of neighborhood =
3. We also consider the co-occurence of sets of 2 and 3 words within the data source.
The networks generated are analyzed by canonical complex networks measures such as
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degree, mass and clustering distributions as well as average shortest path length, den-
sity and clustering coefficient. We find that these networks have (i) scale-free and (ii)
small-world characteristics. These results indicate that news text sources have preferred
attachment properties and very short average path length, both related to the intrinsic
nature of language organization.

5. Revealing Microblogger Interests by Analyzing Contributions

Duygu Akman, Suzan Uskudarli, Bogazici University, Computer Engineering Depart-
ment, Istanbul, Turkey

A blog is a shared on-line journal where people post about anything. In microblog
systems the contributions are of a very limited size. Microbloggers typically post several
times a day. As a result microblogging systems have a great number of contributions
of a fragmented nature. In microblog systems, it is difficult to: (1) find users who
contribute regarding a specific topic, and (2) understand what a given microblogger
contributes about. Examining self descriptions (e.g. homepage, bio, etc.) may be
misleading since they may not be consistent with the nature of contributions. Attempting
to read all the contributions is also not feasible due to their volume and fragmented
nature. This work proposes an approach for describing microbloggers in terms of what
they contribute. Contributions are processed in order to extract a set of weighted tokens
related to a microblogger. These tokens can be considered as a set of tags that describe
a microblogger. The process for extracting a set of tokens along with the challenges
presented by the nature of microblogging is presented. Microblogger tagging approach
is evaluated by tagging 5 sets of Twitter[1] users who have declared their interests in
WeFollow[2], where a total of 150 microbloggers are tagged and compared to each other.
Microbloggers who declared similar interests were found to be more similar indicating
a similarity in their vocabulary. Some statistics revealing general Twitter usage that
emerges as a by-product of this study are also discussed.

[1]Twitter : a very popular microblog system - http://twitter.com
[2]WeFollow : a Twitter directory where each Twitter user declares self-selected in-

terests - http://wefollow.com

6. Emotional agents at the square lattice

Agnieszka Czaplicka , Anna Chmiel , and Janusz A. Holyst, Faculty of Physics, Cen-
ter of Excellence for Complex Systems Research, Warsaw University of Technology,
Koszykowa 75, PL-00-662 Warsaw, Poland.

We introduce and investigate by numerical simulations a number of models of emo-
tional agents at the square lattice. Our models describe the most general features of
emotions such as the spontaneous emotional arousal, emotional relaxation, and trans-
fers of emotions between different agents. Group emotions in the considered models
are periodically uctu- ating between two opposite valency levels and as result the mean
value of such group emotions is zero. The oscillations amplitude depends strongly on
probability ps of the individual spontaneous arousal. For small values of relaxation times
we observed a stochastic resonance, i.e. the signal to noise ratio SN R is maximal for a
non-zero ps parameter. The amplitude increases with the probability p of local affective
interactions while the mean oscillations period increases with the relaxation time and
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is only weakly dependent on other system parameters. Presence of emotional antenna
can enhance positive or negative emotions and for the optimal transition probability the
antenna can change agents emotions at longer distances. The stochastic resonance was
also observed for the inuence of emotions on task execution efficiency.

7. Gender Differences in Tweets: A corpus-based analysis of Twitter

Amac Herdagdelen (amac@herdagdelen.com), Center for Mind/Brain Sciences (CIMeC),
University of Trento, Italy

This paper presents a descriptive study of the gender differences in the Edinburgh
Twitter Corpus (http://demeter.inf.ed.ac.uk/) which is a publicly available corpus of
almost 100 million tweets. The corpus is randomly sampled from the main Twitter
stream during a 4-month period and it contains more than 2 billion words contributed
by approximately 9 million Twitter users. Each tweet, in addition to its textual content,
contains an anonymized user id and the timestamp of posting. On top of this dataset,
we tagged the users with their most likely gender by looking at their first names (fetched
via Twitter API) and by using the combination of lists of common names with strong
gender associations. This allows us to extract two sub-corpora corresponding to the two
genders. By using these split corpora, we construct vector spaces and look at which
words are most typical of each gender. The tweeting style and the content of the tweets
contain strong enough signal to guess the gender of an unknown user. In addition,
we report experiments carried on some standard computational linguistics tasks like
word similarity prediction by using either the entire corpus as our training model or the
gender-specific corpora.

8. Power Blackouts and the Domino Effect: Real-Life Examples and

Modeling

Ingve Simonsen, Department of Physics, NTNU, Norway
Our contemporary societies rely more and more on a steady and reliable power supply

for their well-functioning. During the last few decades a number of large-scale power
blackouts have been witnessed around the world, and this has caused major concerns
among politicians and citizens. In this talk we will mention a few major power blackouts
and discuss the sequence of events and why they occurred. These empirical examples
show that major power blackouts often are results of a cascading of failures (a “Domino
effect”). We will introduce a generic (random walk) model for the study of cascading
failures in networks, and investigate the impact of transient dynamics caused by the
redistribution of loads after an initial network failure (triggering event). It is found that
considering instead the stationary states, as has been done in the past, may dramatically
overestimate (by 80-95%) the robustness of the network. This is due to the transient
oscillations or overshooting in the loads, when the flow dynamics adjusts to the new
(remaining) network structure. Consequently, additional parts of the network may be
overloaded and therefore fail before the stationary state is reached. The dynamical effects
are strongest on links in the neighborhood of broken links. This can cause failure waves
in the network along neighboring links, while the evaluation of the stationary solution
predicts a different order of link failures. Finally we make some comments regarding
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the use of this model to other social problems like epidemiology and rumor and opinion
spreading.

9. Vulnerability of Networks against rank ordered independent link

failures

Serdar Colak, Bogazici Universiy, Turkey
In this study, various random and regular networks are investigated and compared

in terms of their vulnerabilities against independent but ordered failures. Upon the
mathemati- cal basis of graph theory, methods of analysis of the structure and topology
of networks are investigated, and parameters such as shortest paths, cuts, and degree
distributions dealing with connectivity patterns are analyzed. Moreover, probabilities
and correlations between the connected elements of networks are dened, measured and
compared. Using these parameters, centrality and betweenness measures are discussed
as primary methods of ranking and used to rank these elements in terms of specic
functions such as network performance and reliability. Failure scenarios based on these
ranking methods are applied on ring struc- tures, Erdos Renyi, scale free and small world
networks as well as Istanbuls highway and rapid transit networks and Turkish railway
network. The responses of these networks against these failures are shown to be related
to their structural properties and topologies.

10. Restoring the financial and social prestige of economies - an

alternative way

Carmen Costea, Laura Libardea, ASE Bucharest, Romenia
The purpose of this paper is taste a new conceptual model of perceiving and adminis-

trating the identified and accepted prestige in connection long run implications and risks
and based on societal open dialogue. The main idea consists in how the entire society
(via its economic, financial, educational and research components) enlarges sound com-
munication and trains future generation into a parameterised (better) contribution to
the sound development of the world. This can be done by strengthening the capacity of
identifying the inadequate behaviour, increasing the societal immunity and formal con-
tribution to the world benefit, via an excellence print-off. This research could become
important if the current situation is taken into account together with the huge require-
ments of change and the need to reconsider individual and each unit missions as part of
a world demand to save the international society, no matter the political or development
degree. The general idea of development differently understood put us in the situation
to treat development in different way (which may be good) but sectorial or short time
strategies that finality didnt work for the long run benefit (which is the bad thing). The
world financial collapse already accepted the intelligentsia has created the dawn of a
climate strongly supporting fundamental changes in economics as a discipline, without
having significant effect yet. Therefore, lack of liquidity is seen as strangling only the
productive economy instead of showing the societal hidden problems as well. The bank-
ing system, despite large profits claimed along years is not lending enough to keep stable
at least the economic not talking about its social side. Statistics and studies proved that
the changes in debts are always correlated both with GDP and unemployment too. The
changes in debt are so great that it swamped the impact of GDP itself in determining
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the level of employment and informal economy more than ever present due to unrevealed
consequences and combination of digitalization and globalization suppressing more than
ever the reform - sensitised and even superseded by inadequate institutions developed
within the last years.

< figure >

The massification of the fight for profit contributed to acceleration of competition in
a more technical then performing way bringing to us more dangers than values, more
worries than satisfaction. We are now facing the imperative need to mark sound re-
sponsibilities against formal duties to demonstrate excellence via diversity following an
alternative way of sound prestige sized by value matrices as all institutions are together
closed to major change and capable of resisting all attempts at serious reform (academia,
companies, media, ONG and politics). To reach such a thing, new rankings are required
to calculate contribution by value print-off at sight and seriousness in work via standard
and new parameters to analyse multidimensionality the relevance for community avoid-
ing manipulation in applying law and norms, avoiding the lack of timing in introducing
the real required reforms internationally compatible and recognised. A rough outline of
how these goals could be realized is offered. Following such a way, a 10 points agenda
could be delivered for consideration with a practical implementation in diminishing the
informal economy as a preliminary model of a social prestige matrix and approach to
differentiate assumed prestige and solved responsibilities.

Acknowledgement: This research is developed via NURC PNII 774 project coordi-
nated by Carmen Costea and financed by UEFISCSU Romania and COST MP0801

11. Through a New Model of a Healthy Academic Institution

Miltiade Stanciu, Spiru Haret University, Constantin Popescu ASE Bucharest, Ro-
mania

Background: Recently, education has shown itself as an inside living organism function
of the community. Part of a dynamic process the educational functions proves itself a
good shape as long as its systemic functioning bring normality and harmony connected
to the sound sense of human life in society. The health of the academic institution has
to be conceived, done and used as the pattern of the education we done supply the
fulfillment of human life as a part of our common living. In our opinion, education in
general, the higher education in particular is responsible for the gain of human cognition,
for the long run loss of the society due to collateral influences of it. The difficult problems
that life has to face at the level of our whole common living, are the consequences of
human actions. In order to stop the unfavorable stream of our common evolution is
essential to re-spiritualize the process of the education on the whole organic levels of it.
Purpose: Our first goal was to underline the opinions and perceptions of Romanian high
school graduates, would be students, about their opinion regarding the involvement of
universities in a healthy education. The second goal was to emphasis the opinions and
perceptions of parents, about vision regarding the involvement of universities in a healthy
education. The third goal was to compile the opinions and perceptions of Romanian
students, about nowadays universities, faculty and how much these entities are involved
in a healthy education. Design/methodology/approach: We got the information by a
directly quantitative research, using questionnaires, which they have to self-fill in. The
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sample that we used for High school graduates contained 90 persons, and 10% of the total
was students registered for the exam. The sample for parents included 90 persons. The
sample for students included 270 persons, devised into groups of 90 persons belonging to
three different universities of Bucharest, the major city of Romania. Findings: Education
is regarded as a goal of its self, it is not linked to the imperatives of human life and it
is a whole. We stressed the quality instead of analyses and coherent vision of them.
The system of education from the university organizations is not based on a system of
values in order to enlighten that a human being can fulfill him self only as a part of
whole where he lives, works and loves, so he needs economical, political, spiritual, social,
ecological etc. values. Originality/value: From the point of view of this new paradigm
names Health of living entity, the paper is the first survey conducted in Romania.

Acknowledgement: This research is developed via NURC PNII 774 project coordi-
nated by Carmen Costea and financed by UEFISCSU Romania

12. Trade, Conflict and Sentiments: Multi-relational Organization of

Large-scale Social Networks

Renaud Lambiotte, Imperial College, UK
The capacity to collect fingerprints of individuals in online media has revolutionized

the way researchers explore social systems. These systems can be seen as a non-linear
superposition of a multitude of large, complex social networks, where nodes represent in-
dividuals and links capture all sorts of different social relations. Much emphasis has been
put on the network topology of social interactions, however, the multi-dimensional na-
ture of these interactions has largely been ignored in empirical studies, mostly because of
lack of data. For the first time here we analyze a complete, multi-relational, large social
network of a society consisting of the 300,000 odd players of a massive multiplayer online
game. We extract networks of six different types of one-to-one interactions between the
players. Three of them carry a positive connotation (friendship, communication, trade),
three a negative (enmity, armed aggression, punishment). We first analyze these types
of networks as separate entities and find that negative interactions differ from positive
interactions by their lower reciprocity, weaker clustering and fatter-tail degree distribu-
tion. We then proceed to explore how the inter-dependence of different network types
determines the organization of the social system. In particular we study correlations and
overlap between different types of links and demonstrate the tendency of individuals to
play different roles in different networks. Finally we present the first empirical large-scale
verification of the long-standing structural balance theory, by focussing on the specific
multiplex network of friendship and enmity relations.

13. Multi-scale Modularity in Complex Networks

Renaud Lambiotte, Imperial College, UK
We focus on the detection of communities in multi-scale networks, namely networks

made of different levels of organization and in which modules exist at different scales.
It is first shown that methods based on modularity are not appropriate to uncover
modules in empirical networks, mainly because modularity optimization has an intrinsic
bias towards partitions having a characteristic number of modules which might not be
compatible with the modular organization of the system. We argue for the use of more
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flexible quality functions incorporating a resolution parameter that allows us to reveal
the natural scales of the system. Different types of multi-resolution quality functions
are described and unified by looking at the partitioning problem from a dynamical
viewpoint. Finally, significant values of the resolution parameter are selected by using
complementary measures of robustness of the uncovered partitions. The methods are
illustrated on benchmarks and empirical networks.

14. Finding partner

Haluk Bingol, Computer Engineering Department, Bogazici Universitesi, Turkey
People are always seeking for their life partner throughout their lives. But while trying

to find a suitable partner, which criteria are more important for them? Are there any
criteria that are indispensible for people? Are these criteria subject to change according
to the personal difference of people?

An analysis of a friendship network of 286,786 male and 226,512 female in Turkey
states that men and women have different criteria. Some criteria are crucial for both
men and women; however, some criteria are only valuable for men or women. In this
article, we are investigating similarities and asymmetries of men and women while they
are finding their love on a dating network.

15. Linking on-line social networks and real-world human proximity

Alain Barrat, Centre de Physique Theorique, Campus de Luminy, Marseille, France
The convergence of web-based social networking systems with mobile applications

prompts new research directions on relating on-line social networks with their real-world
counterparts. Here we report on experiments at conference gatherings where the real-
world face-to-face proximity of individuals was recorded together with their identities
and connections in several on-line social networking systems. We find that the existence
of an on-line link between individuals is strongly correlated with the strength of their
face-to-face presence, as well as with the similarity of their social contacts in physical
space. Based on these findings, we characterize how accurately the existence of an on-line
social link can be predicted by using the measured properties of face-to-face presence.

16. Dynamics of Three Agent Games

Muhittin Mungan, Bogazici University and Feza Gursey Institute, Turkey
We consider the dynamics and resulting score distribution of three-agent games where

after each competition a single agent wins and scores a point. A single competition is
described by a triplet of numbers p, t and q denoting the probabilities that the team
with the highest, middle or lowest accumulated score wins. The three agent game can
be regarded as a social model where a player can be favored or disfavored for advance-
ment, based on his/her accumulated score. We study the full family of solutions in the
regime, where the number of agents and competitions is large, which can be regarded as
a hydrodynamic limit. The equations governing the evolution of the score distribution
function can then be put in the form of a hyperbolic partial differential equation that
can be exactly solved. Depending on the parameter values (p, q, t), we find six qualita-
tively different asymptotic score distributions and we provide a qualitative explanation
of these results. A comparison of our analytical results against numerical simulations of
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the microscopic model shows excellent agreement. Our results imply an interesting con-
nection between viscosity solutions of PDE’s and statistical laws of large numbers. We
will elaborate on this point in detail and conclude with a discussion of the applicability
of our approach to various percolation processes on graphs.

17. Multiscale mobility networks and the large scale spreading of

infectious diseases

Jose J. Ramasco, ISI Torino
Among the realistic ingredients to be considered in the computational modeling of

infectious diseases, human mobility represents a crucial challenge both on the theoreti-
cal side and in view of the limited availability of empirical data. In order to study the
interplay between small-scale commuting flows and long-range airline traffic in shaping
the spatio-temporal pattern of a global epidemic we (i) analyze mobility data from 29
countries around the world and find a gravity model able to provide a global description
of commuting patterns up to 300 kms; (ii) integrate in a worldwide structured metapop-
ulation epidemic model a time-scale separation technique for evaluating the force of in-
fection due to multiscale mobility processes in the disease dynamics. Commuting flows
are found, on average, to be one order of magnitude larger than airline flows. However,
their introduction into the worldwide model shows that the large scale pattern of the
simulated epidemic exhibits only small variations with respect to the baseline case where
only airline traffic is considered. The presence of short range mobility increases how-
ever the synchronization of subpopulations in close proximity and affects the epidemic
behavior at the periphery of the airline transportation infrastructure. The present ap-
proach outlines the possibility for the definition of layered computational approaches
where different modeling assumptions and granularities can be used consistently in a
unifying multi-scale framework.

18. Short Papers

18.1. Control of Heteroclinic Cycles. Elif Koksal, Electrical and Electronics Depart-
ment, Boazici University, Turkey

Heteroclinic cycle is a sequence of trajectories connecting a set of fixed points in a
topological circle. These cycles are not very common, but can be noticed in a special
group of dynamical systems called equivariant which have symmetry. Heteroclinic cycles,
which have attracted interest of a number of mathematicians, physicists as well as bi-
ologists, maybe observed in physical and biological systems such as turbulent boundary
layers and population dynamics. In this paper, firstly it is investigated a control strategy
for such cycles and then developed a suitable switching control rule for Guckenheimer
and Holmes system in order to hold the trajectory near the pre-specified equilibrium
point. As a result it is observed that these cycles are robust and it is possible to hold
the solution near the equilibrium point.
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