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O que é econofisica?

* O termo “econofisica” apareceu pela primeira
vez em torno de 1994 e fol endossado em um
livro de 1999 intitulado “Introduction to
Econophysics” por Mantegna e Eugene-Stanley;

e O termo sugere gque existe uma abordagem
fisica para a economia, ou até mesmo que a
economia esta baseada na fisica, de forma
similar a outras areas multidisciplinares como
biofisica, geofisica e astrofisica;

» Pouco conhecido no entanto € que bem antes
do aparecimento do termo ja havia de fato uma
fertilizacao cruzada entre essas duas areas.
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Periodo pré-econofisica

« Thomas Hobbes (1588-1679)
inspirado no trabalho de Galileu
sobre as leis do movimento, em
sua obra prima Leviathan
procurou deduzir pela légica e a
razao como a humanidade
deveria governar-se a si mesma;

A metodologia € a que hoje nos
chamamos de fisica teorica:
estipular primeiros principios
fundamentais sobre a natureza
humana e de como as pessoas
interagem e desenvolvé-las até
onde fosse possivel;

* Procurando as hipoteses
fundamentais sobre a natureza
humana, em 1636 Hobbes viajou
a Florenca para encontrar-se com
Galileo.

1.1 Thomas Hobbes was the first to seek

L a physics of society.
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Periodo pré-econofisica

« Adam Smith (1723-1790), pai da economia moderna, achou
Inspiracao nos “Principia” de Newton ao escrever em 1776 o seu
classico “Sobre a Rigueza das NacOes” onde usava a ideias de
forcas causais, idéia completamente nova na época;

« Adolphe Quételet (1796-1874): estudou astronomia e em 1835
publicou o livro intitulado “Um estudo em fisica social” onde
procurava estabelecer as leis da sociedade analogas as de Newton
e metodos para comparar os dados fisicos com os dados sociais
(primordios da estatistica);

« Léon Walras (1834-1910) e Alfred Marshall (1842-1924) usaram
idéias fisicas de equilibrio termodinamico para estabelecer os
fundamentos da microeconomia onde desenvolveram a nocao de
gue um sistema economico atinge o estado de equilibrio de forma
similar a teoria dos gases de Maxwell e Boltzmann. A teoria do
equilibrio geral de Walras, onde a maior parte da teoria econémica
neo-classica moderna se baseia tem origem nas idéias vigentes na
fisica da época;
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Periodo pré-econofisica

Vilfredo Pareto (1848-1923) foi o

primeiro economista e sociologo a
usar modelos matematicos junto com
evidéncias estatisticas. Descobriu a
“lei de Pareto” da distribuicéo de

renda;

Louis Bachelier (1870-1946) foi

orientando de Henri Poincaré e em ®
sua tese de doutorado, defendida em
1900 e intitulada “Teoria da
Especulacao”, usou idéias fisicas de
difuséo e passos aleatorios (“random A =

walk”) para, 5 anos antes de Einstein, Y N 23 A i bouncing b
aplicar métodos equivalentes a gas executes what s called

M,

descricao do movimento Browniano
para explicar a formacao de precos em
mercado de acoes. Historicamente foi
O primeiro autor a usar matematica e
fisica para estudar financas por meio
de processos aleatorios.
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Periodo pré-econofisica

* Frederick Soddy (1877-1956) ganhou o prémio Nobel
de Quimica em 1921, tendo colaborado com Rutherford
no estudo da desintegracao radioativa e previsto
cunhado 0 nome para o0s isotopos, com grandes
contribuicdes a teoria atdbmica moderna

 Tornou-se economista e em livros escritos entre 1921 e
1934 prop0s o0 abandono do padrao ouro, permitir a
flutuacéao livre do cambio, usar o superavit e deficit
nacionais como ferramentas de controle
macroeconomico e estabelecer agéncias de estatistica,
Inclusive o indice de precos ao consumidor

 Todas essas propostas sao pratica convencional nos
dias de hoje
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Frederick Soddy
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Periodo pré-econofisica

 Benoit Mandelbrot (1924-2010) foi em 1963 0 pioneiro
no uso de distribuicoes de cauda longa (nao
gaussianas) em financas e mostrou gue fractalidade e
auto-similaridade sao comuns em financas e variagoes
de mercados em geral (desde “commodities” até
mercado de cambio). Foi tambéem gquem chamou a
atencao de que a lei de Pareto nao passa de uma lei de

poténcia fractal.
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Resumindo: hoje, econofisica...

...€ uma nova area interdisciplinar na gual conceitos e
tecnicas de analise usualmente utilizados na descricéo dos
sistemas fisicos sao aplicados para investigar 0s
problemas financeiros e economicos;

...atualmente usa primariamente, mas nao exclusivamente,
a fisica estatistica para entender a natureza do mercado,
seu possivel “equilibrio”, funcdes de distribuicao
relacionadas a variacao dos valores das acoes em
mercados de acoes, etc;

...Inclui também estudos acerca da distribui¢cao individual
de renda: fractalidade, distribuicao de Pareto;

...estuda a taxa de faléncia das empresas (distribuidas
como um fractal) assim como a distribuicao do faturamento
das empresas,

... tudo acima e ainda varios outros topicos.
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Econofisica como uma nova forma
de abordar problemas tradicionais
da economia

A economia humana pode ser vista como
um sistema complexo, cujo estudo,
ciéncia da complexidade, é
multidisciplinar. Em particular, fenomenos
economicos como, por exemplo, o "crash”
de um mercado acionario ou o padrao de
distribuicao de renda em uma populagao,
surgem como uma conseguéncia

emergente do agregado de resultados
Individuais.
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E 0os economistas?

* Alguns desses assuntos ja eram tratados pelos
economistas, mas tém recebido nova énfase
dada pelos fisicos;

e Esses ultimos tambéem tém feito uma forte critica
a teoria econdmica subjacente, baseada em
equilibrio, a qual € a quase Unica utilizada pelos
economistas em suas analises;

« Tal situacao tem gerado alguma polémica, algo
normal em uma area tao recente.
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O que os fisicos trazem de novo?

Uma visao fortemente empirica

 Economistas tém tradicionalmente sido fortemente influenciados por
matematicos que, por razoes de treinamento tém uma visao
axiomatica do mundo. Fisicos vém a matematica como
iInstrumento de descricdo do mundo fisico e ndo como um fim em
sl mesmo. A visao axiomatica pode atrapalhar a descricao do
mundo fisico.

« Exemplos: axioma das paralelas de Euclides e critica as funcoes de
distribuicao propostas por Dirac
« Contra-exemplo economico: teoria neo-classica da firma como

exemplo da insisténcia em continuar usando teorias anti-empiricas
(competicao perfeita e total conhecimento tecnologico);

* Livros-texto de economia discutem aspectos tedricos sem
trazer qualquer dado empirico, sem discutir qualquer medida!

Marcelo Byrro Ribeiro _
IF-UFRJ Econofisica



Uma visao simplificadora

“A explicacao para qualquer

« Economistas nao fenOmeno deve assumir apenas as
parecem Seguir a premissas estritamente necessarias
Navalha de Occam ou o a explicacao do fenomeno e eliminar
Principio da,_ todas as que nao causariam
T gualquer diferenca aparente nas

J

prediccOes da hipotese ou teoria.”

« E comum economistas
usarem ajustes
matematicos com 7, 8 ou
mais parametros

“Deve-se escolher a teoria
explicativa que impligue o menor

numero de premissas assumidas e
0 menor numero de entidades.”
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Mas, sera que essas
carateristicas sao desejaveis?

A formacao dos fisicos tem sido considerada
importante no estudo de problemas
tipicamente economicos

e “O treino especifico dos fisicos explica o nimero
Impressionante de empregos obtidos por fisicos
em instituicoes de investimento e financas, onde
a sua abordagem empiricamente orientada junto
COM Seu senso pragmatico para teorizar fez com
gue eles se tornassem uma das mais valiosas

mercadorias em Wall Street.” (Econophysics: historical
perspectives - arxXiv:0802.1416v1 [physics.soc-ph])
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Is Economics the Next
Physical Science?

An emerging body of work by physicists addressing
questions of economic organization and function suggests
new approaches to economics and a broadening of the

scope of physics.
J. Doyne Farmer, Martin Shubik, and Eric Smith

n the past decade or so, physicists have begun to do aca-

demic research in economics. Perhaps a hundred people
are now actively involved in an emerging field often called
econophysics, and two new journals and frequent confer-
ences are devoted to the field. At least ten books have been
written recently on econophysics in general or on specific
subtopics. The University of Fribourg in Switzerland
maintains an extensive bibliography of books and archived
articles at its econophysics website, http:/www.unifr.ch/
econophysics. Physics departments worldwide are grant-
ing PhD theses for research in economics, and in Europe
several professors in physics departments specialize in
econophysics. The international consulting firm McKinsey
and Co sponsors a new annual research prize, the Young-
Scientist Award for Socio- and Econophysics.

Is all this activity just a fad, or is something more sub-
stantial happening?

If physicists want to do research in economics, why
don’t they just get degrees in economics in the first place?
Why don’t the econophysicists retool, find jobs in econom-
ics departments, and publish in traditional economics
journals? Perhaps the growth of econophysics is just a tem-
porary phenomenon, driven by a generation of physicists
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Physics Today,
September 2005

physics played an important role in
the development of economic theory
through the 19th century, and some of
the founders of neoclassical economic
theory, including Irving Fisher, were
originally trained as physicists;
Fisher was a student of Willard
Gibbs. In 1938, Ettore Majorana pre-
sciently outlined both the opportuni-
ties and pitfalls in applying statisti-
cal-physics methods to the social sciences. '

The range of topics that have been addressed by physi-
cists spans many different areas of economics. Finance is
particularly well represented (see the article by Joseph
Pimbley, PHYSICS TODAY, January 1997, page 42); sample
topics include the empirical observation of regularities in
market data, the dynamics of price formation, the under-
standing of bubbles and panics, methods for pricing op-
tions and other derivatives, and the construction of opti-
mal portfolios. Broader topics in economics include the
distribution of income, the emergence of money, and im-
plications of symmetry and scaling for market functioning.
We believe that a union of the methods of physics and eco-
nomics, and collaborations between physicists and econo-
mists, can add value to the science of economics. However,
overselling that view has its dangers; econophysics is far
from well established.

Despite the fields’ long history of association, the sub-
stantial contribution of physics to economics is still in an
early stage, and we think it fanciful to predict what will
ultimately be accomplished. Almost certainly, “physical”
aspects of theories of social order will not simply recapit-
ulate existing theories in physics, though already there ap-
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Physics Today, September 2005

Income Distributions
ln 1897 Vilfredo Pareto identified the first power-law distri-
bution in any field. He was studying the distribution of in-
come amang the highest-eaming inhabitants of the UK: now
all incame distsibutions of the form he observed are known
in economics as Pareto distributions, Pareto’s subsequent
studies of income distribution in Prussia, Saxony, Paris, and a
few Italian cities confirmed his initial abservations, The fig-
ure, courtesy of Makoto Nirei and Wataru Souma, shows
modern Pareta distribution examples derived from federal in-
come tax reporting sources for the US and Japan. (The data
for the US are truncated at $1 million.) Studies conducted
over the past few years have shown that not only does the in-
come of the wealthy conform to a pattern, but so does the in-
come of the majority of wage earners, and the two groups fol-
low different distributions.” The low- and medium-income
body of the distribution is either exponential, as is the case
for the US, or log-normal, as is the case for Japan. Just where
the transition to the Pareto law for large incomes takes place
depends ontime, tax laws, and other factors as yet unknown.
As striking as the scale-free nature of income distribution
is the fact that the averall distribution is so featureless. It is
described by four or five paramelers: the mean income, the
Pareto expoenent, the transition point between low- and high-
income ranges, and either the exponential constant or the
mean and variance of the log-normal in the low range.
Pareto, log-normal, and exponential distributions are all lim-
iting distributions of simple random processes and can be de-
rived as maximum-entropy distributions for income, subject
o appropriate boundary conditions,
Income distribution is a hot tapic econamizally and polit-
ically, because it lies at the heart of a society's notions of

create an asymmetric response of prices so that with an
excess of buyers, the price response to buy orders is
smaller than it is to sell orders. How and why that asym-
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egalitarianism, opportunity, and social insurance. Not sur-
prisingly, cavses of income inequality such as distinctions be-
tween capital ownership and wage labor are asserted, and
rmajor policy implications are derived. Maximum-entropy in-
terpretations of income distribution place conceptual and
quantitative bounds on such arguments. They suggest that the
many detailed sociezal features that could, in principle, affect
incomes average out somehow so that their individual char-
acteristic scales are not imprinted on the aggregate distribu-
tion, The ultimate constraints may be censervation faws or
boundary conditions reflected in at most a few parameters,
Such featureless averaging, like scaling relations, may sug-
gest that a fermy of universality classification is fundamental
o economics, as it is 1o thermodynamics and field theory.

The central approach to strategic interactions in neo-
classical economics is the theory of rational choice. In
the economists’ stylized version, a rational individual
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Econophysicists matter

Economics and physics are two disciplines that, contrary to widespread perceptions, have significant
commaon agendas. Shame, then, that the professionals don't do more to recognize the fact.

sclences, a physicist in a notoriously traditional department

was heard to rutter that it was all very well but it wasn't “real
phiysics. [t was an article of faith to him that many-body theones in
phiysics could not be applied to animate objects.

Mow that it seems clear that bacteria, locusts and even road tratfic
undergo types of dynamic phase transition, this objection is hard
to sustain. But the idea that physics can tell us something about a
human system as complex as the econonty — that there exists a kand
of econophysics — seerns harder to swallow.

Would-be econophysicists can therefore find themselves damned
from both directions: physicists don't think of the field as physics,
whereas economists don't recognize it as their discipline either.
Acceptance by the economics community seems a particularly
long way off: even fully fledged economists are ostracized by the
mainstream if they do not embrace the tenets of “neoclassical’ eco-
nomic theory no matter how untenable its principles — identical,
utility-maximizing economic agents operating in an equilibrinm
market — niow sesmL

f fter hearing a talk on the application of physics to the sccial

s0ME economic question onto a familiar physics-based model, to
characterize its behaviour and plot a phase diagram, and leave the
matter at that.

This is not particulary good physics; it s certainly poor social sa-
ence; and it may prove irrelevant to the questions that really matter
in understanding economic behaviour. Journals that are willing to
publish econophysics must be more vigilant and thorough in their
review procedures, and be willing to seek cut sympathetically

minded econcmists (who do
exist) for advice.

But as some econophysicists
argue, it will be hard to improve
standards while their efforts are
necessarily a sideline tolerated
only as long as they also work
on “real’ physics (for example,

"“The refusal of the
economic mainstream to
engagewith econophysics
is amentable and makes
itdifficult for physicists to
learn from their mistakes.”

there is not a single chair of econophysics anywhere in the world).
This encourages not only the perception but also the reality of a
certain dilettantism in the tield,
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Editorial
“No Worries”: Trends in Econophysics

Thizs topical 1msus includes eleven contnibutions selected from cutting-edge research on the frontiers of ressarch
Econophysica. This 13sue spans a great variety of themes, mcluding:

— scaling and unmiversality in economics systems;

— fAuctuations and noise In financial time series;

— models for wealth and income distributions;

— emergent phencmena in ageregate behaviours;

— an approach to nonextensive statistical mechanics;

— phase trans=itions 1n soclo-economic systems;

— novel theoretical approaches for interacting agents;

— rational ws. irraticnal collectwve behaviours in interacting agent based models:
— mechanical and mformational impact of trading orders on price formation;
— methods to distingumish between correlation and noise;

— correlation filterings.

The present volume provides a broad overview of the state of the art in Econophysics, provided directly by the scientists
wheo are among the main actors in this burgecning held.

Econophysics 1= a relatively recent discipline, but it has already a rich history, with a variety of approaches, and even
controversial trends. In particular, a recent paper, Worring Trends in Econophysics, by four distinguished economists
[M. Gallegati, 8. Keen, T. Lux, P. Ormerad, Physica A 370, 1-& (2008} has sparkled intense discussion acrcss the
Econophysics’ community [Philip Ball, Nature 441, 686-638 and 667 (2006); Philip Ball, Financial Times, October 20
(20061]. Significantly, this controversial paper was concelved at the international conference “Econophysics Colloguium™®
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No Rio grande do Sul

PAESS'08

25-29 November 2008, Porto Alegre - BRAZIL

Porto/Alegre = BRAZIL'25:29|November2008
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No Rio de Janeiro novamente

I Oficina Carioca de Econofisica

Econo Pis-Rio

26 de novembro de 2010

Instituto de Fisica - UFRJ
(Ilha do Funddo, Centro de Tecnologia, Bloco A, sala A-343)
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Mas, quais sao os problemas
especificos em econofisica?

e Por ser uma area nova, ainda nao ha
propriamente uma teoria baseada em leis
fisicas, como as leis de Newton:

e O que ha sao grupos de problemas gue
estao sendo abordados pelos fisicos;

« As proximas transparéncias procurarao
mostrar, sem esgotar, alguns desses
problemas.
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1827- Robert Brown estuda graos de
pbélen em suspensao na agua e observa
0 movimento erratico de particulas.

Microscépio original de Brown gorduras do leite em suspensao .

Marcelo Byrro Ribeiro
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1905- Einstein formula e resolve o
problema

Movimento Browniano

¥ Tratamento estatistico: movimentos sucessivos Sao
mutuamente independentes

= processo de difusao
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Distribui¢cao Gaussiana

Probability of x
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Average Quantity x

3.2 The error curve. This bell-shaped curve describes the statistics of all random pro-
cesses. (Strictly speaking, mathematicians call these stochastic processes, meaning that each
outcome or observation is independent of the others.)
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Distribuicao Gaussiana

Individual tragaclores of molecules in Brownian motion
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Irrealismo da teoria economica
tradicional acerca das variacoes dos
mercados, em imagens

“crash” de
1929 e a 2a Guerra
Grande Mundial
Os dados reais Depresséo
Images of the -\Iu\uﬁ;kl/“y
R B “crash”
- ) ajn es in thj Dov_.m-, in Standard Dev:atloni i de 1987
L L] B
Oqueeé U W
previsto por R S SRS R W R
modelos atuais - . .
usados por II Changes in Brownian Notion, in Standard Deviations ‘
. e —
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Variacao de precos em
mercados de acoes

Perguntas feitas por diferentes tipos de

analistas:
1. Economistas e analistas . |
financeiros: “Quais s&o os fatores Série historica do IBOVESPA

responsaveis pela variacao dos
precos em curto e longo prazo?

Podemos relaciona-los a fatores Prego
externos, como por exemplo |
politicos?” )
2. Banqueiros e investidores: “Qual o T
risco de um investimento? Pode-se /,/
controlar este risco? Se sim, com \f‘.ﬁ
i

quais estrategias?”
3. Econofisicos, matematicos " M

financeiros e econometristas: /”WW”/V !

“Quais leis estatisticas descrevem a e

Varlagao de pre(;osr) Qu ,al a Jangs Jang7 Jan98 Jan99 Jan00 Jan01 Jan02 Jan02 Jan04 Jan-05 Jan-0B Jand7  TeMPO

freqiéncia dos saltos? E possivel
prevé-los? *“
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Retornos de precos em uma
escala de tempo

* Retornos sao a diferenca
entre dois valores de um

indice separados porum - |
determinado intervalode = | o
: g 0 — W |l Ay ..-_ Al ._M‘ﬁv-vL“qu_IM/L_V'wIP’h'\-ﬁﬁ""‘i
tempo; = 10 H'
 E frequente se assumira - »-

hipotese de que retornos ;

se distribuem conforme T
um movimento |
Browniano (distribuicao wl -
gaussiana);

measure of the state of the U.S. economy (se

two values of the index separated by a certain time interval; here the interval is ten minutes.

V. ; m
- Mas’ dad OS el I lpl rICOS So a return of zero at a particular time indicates that the S&P 500 Index has not [‘I]tlil:L’PlJ

over the past ten minutes. Gaussian fluctuations (b), which would be expected for purely

nao corroboram esta
hipotese.
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INDICE BOVESPA
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Retorno Mao Mormalizada
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Retornos de precos em uma
escala temporal At

- ' Série de precos S(t)
10° "“‘»”ﬂ”’ : Pres ()

Serie de retornos Z A (7)

' | T | e T
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A distribuicao dos retornos nao
obedece uma gaussianal!

100

"y
o
|

Probability
i

Variation

8.3 The probability distribution function for fluctuations in the S&P 500 market index.
Here the time interval for the returns is one minute rather than ten minutes, as in Figure 8.2a.

But the general shape of the curve is the same for time intervals between one minute and at

least a day. For comparison, {the probability distribution for Gaussian fluctuations (a random
shown as a dashed line. The solid line shows the probability distribution function for
a Lévy flight—see page 196.
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Colapso de dados de retornos

Densidade de probabilidade
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Retornos no IBOVESPA

Distribuicao de Levy Distribuicao de Tsallis
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No ponto critico, o
tamanho dos
aglomerados atinge o
tamanho do sistema.

O sistema torna-se
invariante por
mudanca de escala.

Universalidade: varios sistemas possuem as mesmas
propriedades criticas

Marcelo Byrro Ribeiro
IF-UFRJ

fonte: R.R. Freire
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Distribuicao de renda

* Problema classico estabelecido por Vilfredo
Pareto em 1897;

* Foi o primeiro a introduzir leis de poténcia nas
ciéncias socialis, antes mesmo destas terem
sido descobertas na fisica;

e Sua contribuicao foi anterior inclusive a George
Kingsley Zipf (1902-1950), que verificou que leis
estatisticas de poténcia estao presentes em
varios setores de atividade humana, como
distribuicao das letras em linguagens, estrutura
musical, distribuicdo de industrias, mortalidade
em guerras, etc.
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Lei de Pareto

|

G2 La répartition des revenas n'est pas Peffed
du hasaed. A premicre vae, la courbe de la répartition des
revenus resscmble & la concbe des probabililés, hien connue
ous le nom de acourbe des errears». On poureail done
supposer que la eepactition des revenns est simplement ef-
el o basaed (les eongonetnres de Lassalle). Les viches an-
radenl en les gros lols,

I n'en estovien, Le profil qui eésullerait de la loi des pro-
balnlileés esl beancoup plus creuse que ne Fest celur de la
Fig. 45. En daulres lermes, la courbe des probabilités se
rapproche des axes beancoup plus que v convbe de Ia Fig, 48,

Liimpuyetanee de cetle proposilion nous a engage a fae
plusicurs essais pour Licher de brouver une démonsbeation
sans recourir aux mathématiques. Malheareusement, ces es-
siis sonl demenrés inlronelunenx ', -




Lei de Pareto

Marcelo Byrro Ribeiro

IF-UFRJ

R 0”4 LA COURBE DES REVENUS M3
L
On parle souvent de la pyramide
sociale, dont les pauvres forment la
basc, les riches le sommel. A vrai
dire, ce n’est pas d'une pyramide qu'il
sagil, mais bien, plutét, d'un corps
avanl laforme de lapointe d'une Neche
Yy 312 LA COURBE DES REVENUS § 059-961
‘ —
Pays Innli:ni:un Pars Innllznlm l
Angleterre, 1843, . 1,50 Pérouse, campagne | ., 1,37
" 1R50-H0 . | 1.5 Ancone, Arezzo, 'arme
Prusse, 162, ... 189 et Pise (ensemble).. | 1,32 |
" 87, ... ... 1,72 Villes italicnnes {en-
e ARRL 1,74 semble), (8Y), ..., 1,45
T o 168 Bale, 1887 ..., .. 1,24
o NN f,060 Paris (loyers). ... ..... 1,57
" L 1,60 Augshurg, en 1471, . I,ﬁl{f} i
Saxe, 180 1,04 » en 1498, . .. 1A (i
. I8 1.51 » en IMM2. ... | 1,26 (i)
Florenmee , ..., ... 1,8 . en 1526, | 1.3 (i)
Peronse, ville, ... (R PPevon (fin oo 18 sicel.) 1,79 (i)

Nous verrons plus loin (965') qu'une diminution de I'in-
clinaison 2, indique une moindre inégalité des revenus.

fonte: J. Iglesias
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Lei de poténcia de
Pareto para a
distribuicao de renda
da Gra-Bretanha em
1996.

Marcelo Byrro Ribeiro
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Lei de Pareto
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fonte: P.Ball, “Critical Econofisica

Mass” (2004)




Distribuicao familiar de renda no Brazil
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Lei de Pareto no Brasil: renda individual
(Moura Jr & Ribeiro 2009)
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Lei de Pareto no Brasil: renda individual
(Moura Jr & Ribeiro 2009)
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Comportamento exponencial + lei de poténcia
(Dragulescu & Yakovenko, 2001)
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Distribuicao de renda nos EUA
sugerem duas classes distintas

The wealth of the super-rich follows Pareto's Law:
the number of people having wealth (W) is
proportional to 11,2, where eis always between
2 and 3. But the wealth of a majonty of people
fits another curve that describes the energies of
atoms in 3 gas

== 3% of people’s wealth follows Pareta's law
== 07% behave like atoms in gas

i
100
ji=
E‘E 10=
Dados de 198322001 £5 |
s
= g
m e -—
EL T " \\\ 2
] 3
ﬂ 1 1 1 T h :i
Marcelo Byrro Ribeiro Income relative to average = Econofisica

IF-UFRJ



E no Brasil também...
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No Brasil a lei de Pareto inclui apenas 1%
da populacao (Moura Jr & Ribeiro 2009)
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Gin coefficient

Perfect distiibution hne
sometimes called 45 degree line
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Lorenz curve
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Medida de desigualdade: coeficiente
de Gini
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Cumulative Income
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Curvas de Lorenz no Brazil
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Curvas de Lorenz no Brazil
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Distribuicao do tamanho das firmas
também segue uma lei de poténcia

a b
A T
. ) 10,000,000-*
E 0.14
= - 1,000,000 ~ ®
= %
sy 001 £ 100,000
(=i !
%E 0.001 T 10,000
g g
o = 0.00014 -E 1,000
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Ea ] = T T T T > T T T T 1 T >
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10,000 1,000.000

Firm size (number of employees) . . ]
Firm size (number of employees)

11.3 The statistical distribution of firm sizes in Axtell’s model is a power law, displaying a
straight line on a logarithmic plot (a). The distribution of U.S. firms in 1997, compiled from
census and Compustat data combined with self-employment data, also shows such power-law
behavior (b). The largest sector consists of 15.5 million firms that have “no” employees—that

is, they are self-employed individuals.

Marcelo Byrro Ribeiro fonte: P.Ball, “Critical
IF-UERJ Mass” (2004) Econofisica




Alguns outros problemas estudados
atualmente em econofisica

» Agentes interativos (analogia com gases);

* Estudo de criminalidade via agentes
Interativos;

o Efeitos de memoria na distribuicéo de precos
em mercados de acoes;

e Quao ciclicos sao os “crashs” em bolsas de
valores;

« Estatistica de votos em eleicoes;
* Lel de poténcia na faléncia das empresas.

Marcelo Byrro Ribeiro o
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Mas, nem tudo sao flores...

* Fisicos nao devem reinventar a roda;

e A pensamento econOmico da economia
tradicional nao € uma caixa vazia, apesar
das criticas procedentes feitas pelos
fisicos;

e Econofisicos precisam estudar alguma
teoria economica tradicional.

Marcelo Byrro Ribeiro o
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Assim, é preciso superar uma
dificuldade basica dos fisicos que
atuam em problemas econémicos

“...a maioria dos econofisicos nao digeriu
as sutilezas do pensamento econdmico e
Nao conseguiram associar suas idéias e
tecnicas ao principal (“mainstream”) da
pesquisa feilta em economia.” (Econophysics:
historical perspectives arXiv:0802.1416v1 [physics.soc-ph])
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http://arxiv.org/abs/0802.1416v1
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