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Symmetric and Asymmetric Tendencies in Stable Complex Systems

Stable complex systems must subscribe to certain structures in order to be stable. By
obtaining eigenvalue bounds of the Jacobian matrix at an equilibrium point, we show
that stable complex systems will favor mutualistic and competitive interactions that
are asymmetric (non-reciprocative) and antagonistic interactions that are symmetric
(reciprocative). This prediction is in line with real-world ecological observations.
Furthermore, we show that increasing dispersion in the interaction strengths has a
destabilizing effect, and that this effect is more pronounced for mutualistic and com-
petitive interactions than antagonistic interactions. This prediction is also consistent
with real-world ecological observations. Finally, we demonstrate that these results
Mr. James TAN can be used to make stabilization algorithms of an equilibrium point more efficient.
The generality of the analysis

Biography: James is currently a 4th year PhD student with the complexity institute and the interdisciplinary graduate
school. He obtained his undergraduate degree in Applied Physics from Nanyang Technological University in 2012.

Functional Constructions in Language Networks

Despite how complex and incredibly varied language is, humans are able to generate and
decipher meaningful utterances with remarkable speed and little effort. These efficien-
cies are not accidental. There must be an underlying principle under which lexicon and
syntax in language are organized to maximize search and navigation performances. This
claim can be supported by the observation of small-word and highly-clustered properties
~ in noth semantic and syntactic networks. However, we show in this sharing session that
even networks of scrambled word-order i.e. non-syntactic networks are not too different
from their syntactic siblings under these, and similar, measures. We present a technique
of Motif EXtraction (MEX) which allows us to clearly delineate syntactic and non-syntactic
networks and show that these motifs are similar to what the theory of Construction
Grammar terms as linguistic units.

Mz. Woon Peng GOH

Biography: Woon Peng is a 4th year PhD student in the Interdisciplinary Graduate School, Nanyang Technological
University and is affiliated with the Complexity Institute. He received his bachelor’s degree in Physics also from NTU in
2012. He is working towards the completion of his thesis on the Form and Functions of Complex Networks which explores
the roles that local structures play in the functions of real networks. Thus far, he has tinkered with data from the education
realm to establish causal networks of teaching practices and responses, and also with corpora of languages to uncover motifs
of grammatical constructions.
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Clauset-Newman's Test for Comparison among Different
Distributions

Since the turn of the millennium, there is a shift towards big data. Most importantly,
this makes the plotting and testing of empirical distribution getting more important.
Despite this, many have just depended on visual cues (eg. Classifying a seemingly
straight line on a log-log plot as a power law). In 20009, Clauset and Newman pub-
lished a series of statistical methods and test to classify and statistically test empiri-
cal data sets and classify them into its respective distributions. The paper have last
been cited over a thousand times in journals across various disciplines. However,

in many of these papers, it is observed that while comparing across distribution,
exponential distribution is always produces the poorer score. We therefore argue
that a better performance measure is needed when comparing the p-test result
across different distributions.

Mr. Darrell TAY

Biography: Darrell Tay obtained his BSc in Pure Physics from the Nanyang Technological University in 2012. After
which, he spent a year in the building and construction industry before returning to Nanyang Technological University
where he is now a PhD candidate in the School of Physical and Mathematical Sciences. He is also affiliated to the Com-
plexity Institute. His research interest is mainly in Econophysics, particularly in the understanding of housing market
distributions and housing bubbles using data and models. He is also interested in large agent based simulations in the
understanding of portfolio theory for applications in real estate and finance.

Molecular Dynamics Study of Cross-species Protein Aggregation

Protein aggregation is the hallmark of a number of diseases such as Alzheimer dis-
ease, Parkinson disease etc. The aggregation mechanism of the proteins involved is
crucial for medicine and drug design to prevent or cure these diseases. Molecular
dynamics simulation allows us to study the aggregation mechanism at the atomistic
level and has been vital in complementing other biophysical experiments. Here we
present a study of aggregation of two peptide species that do not share sequence and
structure similarity, yet was found to fibrillate in experiments. This is an interesting
case as protein fibrillation is commonly attributed to sequence similarity. Our simu-
lation showed that these two highly different peptides adopt highly polymorphic
complex at the early dimeric stage with various degree of beta sheets, thus shedding
light into cross-species aggregation.

Mr. Khi Pin CHUA

Biography: Khi Pin is currently a 4th year PhD student of the Nanyang Institute of Healthcare and Medicine, Interdis-
ciplinary Graduate School of NTU. His research interest is mainly on using molecular dynamics simulation to study the
aggregation process of protein at the atomistic level. He also studies protein-ligand binding to complement wet-lab exper-
iments carried out by collaborators in School of Biological Sciences.
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