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Physical ECONOMICS

Comparing terms

Macroeconomics Thermodynamics
income Q heat
K capital E energy
P production W work
F  production function E entropy
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-CONOPNYSICS

An emerging field

Economics is a subject about human behavior related with the management of the resources,

finances, income, the production and consumption of goods and services. A social science.

Physics tries to construct a picture of the movement of the whole nature. Mechanism is the first

topic cared by physicists. A natural science.




-CONOPNYSICS

An emerging field

Bertrand Roehner (2005) defines it simply as:
“the investigation of economic problems by physicists” (p.3)

Mantegna and Stanley (2000) in a less general definition highlight that:

“The word econophysics describes the present attempts of a number of
physicists to model financial and economic systems using paradigms and
tools borrowed from theoretical and statistical physics” (p. 355).




RISK Assessment

An example

Marks & Spencer
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How coherent may be the traditional measures of risk?



RISK Assessment

Measures

Traditional tools

e & all events are equally weighted

deviation _ il linear generating process

Standard \/Zt—l e r 8 highly dependent to sample size




Critical Phenomena & Financial Crises
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A sample of the international financial network, where the nodes represent major financial institutions and the links are both directed and weighted and represent the
strongest existing relations among them. Node colors express different geographical areas: European Union members (red), North America (blue), other countries (green).
Even with the reduced number of links displayed in the figure, relative to the true world economy, the network shows a high connectivity among the financial institutions
that have mutual share-holdings and closed loops involving several nodes. This indicates that the financial sector 1s strongly interdependent, which may affect market

competition and systemic risk and make the network vulnerable to instability. 8



Bubbles and Financial Risk

¥
multifaceted, since it IS

but rather

characteristics of the markets such as mic
structural properties and investors’ behaviou
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% More uncertain phases (darkened areas) are
met at the extremes of the bubbles.
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] Mania Phase ) Blow off Phase

Kyrtsou, C., and Mikropoulou, C., (2013): Diversity, Uncertainty, and Stock Market
Dynamics, 12eme Journée d’Econometrie - Déeveloppements Récents de
['Econométrie Appliguée a la Finance, Université Paris Ouest, December
2013.
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Calendar Anomalies and Financial Risk
ATHEX Monday's risk

MONDAYS

¥ The severity of a calendar
anomaly (aka Monday eftect) is
more evident In the estimation of

R e m e Entropy.

3 to
capture such an abnormal
behaviour.
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Kyrtsou, C., Malliaris, A., and Mikropoulou, C., (2013): Informational content of Monday
returns and the role of dynamic invariants, 5th Symposium on Recurrence Plots,
Loyola University Chicago, August 2013.

10



Job openings

Risk management
T programming
Financial analysis
Production planning
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