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Theoretical Framework

Why Econo(mics)physics? Heterogeneity

« Similarities between Physical  Homogeneity vs. .
mical Systems Heterogeneity: Related topics
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Quantitative Methods

Introduction to Applied Heterogeneous structures
* Fractal analysis
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* Volatility study
* GARCH models « Causality & Feedback
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Short description

The courses deal with both traditional and
' plmary approaches about the operation of the
"’%;et;{management and 1@ é;'stors behaviour.
" 1 1S, gi Phative in terpretations of
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’ "-dra,;n from phys1ca1 sciences

(Physics, Blology, etc) «..,,,/,yzh_,v;;;,;lmé series analysis.

Objective: bridge the gap between mainstream Economics
and the Science of Complexity.
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Short description

Goal: Introduction and general overview of Econophysics.

approaches |
the market -
absorbs y. ne
experience brought 1nto/

induce more complex structures and drive prices away from
their fundamentals.
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Short description

The current availability of huge amounts of financial and
economic data permit us to study, in detail, the underlying
_dynamics of the data generating processes.
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2 several examples, and ag:})lplications will be demonstrated to
7equip the parficipants with new tools
I on the timie series ana

» Correlations & Scaling |
Linear & Nonlinear Mod
Causality

Datasets: Standard &’.Poo'ri;s 500 market index, US stock daily
rices, Gold, Crude oil, International stock market indices,
ommodities.
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Why Econo(mics)physics?

Definitions

/
|
|

Physics | Economics

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 modeéﬁqnanczal and economic systems using paradl%ms and
tools borrowed from theoretical and statistical physicS” (p. 355).

The term “econophysics” is widely used (since 90s) to denote a new field of
interdisciplinary research, wherée methodologies and tools from Physics

mainly Statistical Physics and dynamic systems, applied to solve séveral
financial puzzles.
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Why Econo(mics)physics?

From Physics to Economics

Physics Economics

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.

Pfl\l/ysics tries to construct a picture of the movement of the whole nature.
echanism is the first topic cared by physicists. A natural science.

First steps in Econophysics: the hybrid

o describe and understand the phenomena appeared in Economics
using “Physical tools”

o empirical studies of different phenomena to discover some universal
or special laws

o construct models and mechanism
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Why Econo(mics)physics?

Names and Keywords

/
|
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Physics | | Economics
Names
v Vilfredo Pareto (1897)
v’ Louis Bachelier (1900)
v Copernicus (1526) Keywords
v’ Daniel Bernouli (1738) v Emerging behaviors
v Laplace (1812) v Power-law distribution
v Newton (1669 - 1701) v Heterogeneity
v Halley (1963) v’ Self-similarity
v Mandelbrot (1963) v’ Phase transitions
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Why Econo(mics)physics?

Chaos and Fractality

Chaos theory has shown that unpredictable time series can arise from
deterministic nonlinear systems.

Fractals:
o Geometrical objects generally with non-integer dimension

o Self-similarity (contains infinite copies of itself)

o Structure on all scales (detail persists when zoomed arbitrarily)

Nowadays, studies of chaos, self-organized criticality,
cellular automata and neural networks are seriously

taken into account as economical and financial tools.
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Why Econo(mics)physics?

Complexity in Economics

Economy is a rather populated environment including
individuals, firms, countries, goods, and subsystems as
financial system, manufacturing, agriculture, service industry.

v All of them interact with each other and produce an
outcome.

v' A general way to describe such a system is Complex
Networks. i

v Stock markets share several characteristics w1t ;’f ? |
systems. e
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Why Econo(mics)physics?

Complexity in Economics

A system is complex when:

o It is open (can be affected by both internal and external
perturbations).

o Have many components that affect with each another
(interact nonlinearly in the presence of feedback).

o Its components are nonlinearly connected.

o Exhibit positive feedback dynamics.
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Why Econo(mics)physics?

Comparison between Physical and Economical systems

Financial Markets Statistical Physics

i. power-law distributions, 1. phase transitions,

ii. correlations, ii. statistical mechanics,

iii. scaling, iii. nonlinear dynamics, and
iv. unpredictable time iv. disordered systems

series, and
v. random processes

Stanley et al. (1999, p.157): :
“..in contrast to standard economics, econophysicists begin -
empirically with real data that one can analyze in some detail
but without prior models...”
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“an anomaly is a deviation from the presently accepted paradigms
that is too widespread to be ignored, too systematic to be dismissed
as random error, and too fundamental to be accommodated by
relaxing the normative system”.

Tversky and Kahneman (1986:252)
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