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Abstract: Sicily has played an important role in the development of the new
research area named Econophysics. In fact some key ideas supporting this
new hybrid discipline were originally formulated in a pioneering work of the
Sicilian born physicist Ettore Majorana. The article he wrote was entitled
“The value of statistical laws in physics and social sciences”. I will discuss its
origin and history that has been recently discovered in the study of Stefano
Roncoroni. This recent study documents the true reasons and motivations that
triggered the pioneering work of Majorana. It also shows that the description
of this work provided by Edoardo Amaldi was shallow and misleading. In the
second part of the talk I will recollect the first years of development of
econophysics and in particular the role of the “International Workshop on
Econophysics and Statistical Finance” held in Palermo on 28-30 September
1998 and the setting in 1999 of the “Observatory of Complex Systems”, the
research group on econophysics of Palermo University and Istituto Nazionale
di Fisica della Materia.
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1. Introduction

Econophysics (Mantegna, Stanley 2000) is a hybrid discipline at the interface between
physics and economics that has developed since the 1990s. Econophysics uses methods
and tools of statistical physics, complexity science, network science and data mining in
the analysis and modelling of economic and social systems. Similarly to the
development of several new disciplines the development of econophysics was gradual
and was characterized by the selection of scientific problems pursued by a group of
pioneers, by the editorial policy of academic journals, by the foundation of new
journals, and by the organization of workshops and congresses that have connected the
first research community working in the new discipline. During the setting of a new
research community, the identity of the community is originally shaped by the cultural
background of the first participants and by some cultural heritage that assumes the role
of a pioneering view.
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The paper of Majorana on “The value of statistical laws in physics and in social
science” (Majorana 1942, Mantegna 2005, Bassani et al. 2006) was the most influential
historical paper that was reconsidered and discussed during the first years of
development of econophysics. We will show that the origins of this paper are rooted in
Sicily. More generally Sicily, the biggest island of Italy, was contributing to the
development of this new discipline under several respects. In fact, the first
econophysics paper (Mantegna 1991) presents as one of the affiliations of the author
the University of Palermo. Sicily was also the location for one of the first Meetings on
Econophysics. This was the “International Workshop on Econophysics and Statistical
Finance” held at the University of Palermo, Italy in 1998. This workshop is the first
workshop on econophysics that has published proceedings (Mantegna 1999). Finally,
one of the first econophysics research groups was set in Palermo, Italy in 1999 when a
group of young researchers established the “Observatory of Complex Systems” that
specialized during the first years in the modelling of high-frequency financial data and
in the early investigations of financial correlations.

In this article I will report on some recent discoveries (Roncoroni 2012) about the
true reasons that motivated Ettore Majorana to write his paper on the value of statistical
laws. 1 will also recall the 1997-1998 period of the first econophysics meetings.
Specifically I will focus on the Budapest meeting of July 1997, on the Rome (March
1998), and on the Palermo (September 1998) meetings. A brief recollection about the
first years of activity of the Observatory of Complex Systems will also be provided.

2. Majorana’s article on “The value of statistical laws in physics and in social science”

The history about the article of Ettore Majorana on “The value of statistical laws in
physics and in social science” is quite intriguing. During the years the information
available about his origin, nature, and scope have changed thanks to new studies of the
original documents. Ettore Majorana was not a prolific author. He published 9 articles
before his disappearance and a tenth article was published in 1942, thanks to the interest
of his former friend Giovanni Gentile Jr.

As the majority of Majorana’s papers, the paper was originally published in Italian.
Also for this reason the paper was not accessible to a large readership until the paper was
translated in English in 2004 (Mantegna 2005, Bassani et al. 2006). However, the original
language was not the only reason why the paper was not known to a wide readership.

The article presents a physicist’s point of view about the value of statistical laws in
physics and social sciences to scholars of different disciplines such as sociology or
economics. Ettore Majorana is focusing on the observation that quantum mechanics has
forced physicists to recognize that laws as basic as the radioactive decay of a single atom
must contain a statistical character. Majorana then concludes that the presence of an
inevitable statistical character in basic physics laws shows that there is an “essential
analogy between physics and social sciences, between which it turned out an identity of
value and method”.



Atti del XXXI1I Convegno annuale SISFA — Acireale, Catania, Siracusa 2013 189

In fact, before the setting of econophysics, this paper was considered by most of
the leading Italian physicists as a rather peculiar one. For example, in his biography of
Ettore Majorana, Edoardo Amaldi (Amaldi 1966) just wrote a single sentence' without
any scientific comment on it in a biographical and scientific note of 49 pages. Even
today, Majorana’s point of view might perhaps still be rather unpopular among
traditional physicists, in spite of more than 70 years of quantum mechanics and after
some major breakthrough in the fields of critical phenomena and chaos theory.

Until a few years ago there were not many details on the origins, motivations and
writing procedure of the article on the value of statistical laws was. The only public
source about the writing process was Giovanni Gentile who wrote, in a note of the
published version of the paper in Scientia (Majorana 1942), the following text:

This article of ETTORE MAJORANA — the great theoretical physicist of Naples
University who was missing on March 25, 1938 — was originally written for a
sociology journal. It was not published perhaps due to the reticence that the author
had in interacting with others. Reticence that convinced him to put inside a drawer
important papers too often. This article has been conserved by the dedicated care of
his brother and it is presented here not only for the intrinsic interest of the topic but
above all because it shows us one aspect of the rich personality of MAJORANA that
so much impressed people that knew him. Thinker with a sharp realistic sense and
with an extremely critics but not skeptic mind. He takes here a clear position
concerning the debated problem of the statistical value of basic physics laws. This
aspect considered by several scholars a defect similar to a charge of indeterminism
in the evolution of nature; it is indeed for MAJORANA a reason to claim the intrinsic
importance of the statistical method. Up to now this method has been applied only to
social sciences and in the new interpretation of physics laws it fully recovers its
original meaning. GIOVANNI GENTILE jr., 19422

The recent study of Stefano Roncoroni (Roncoroni 2012) shows that the origin,
motivations, and goal of Majorana’s paper were completely different from what was
stated by Giovanni Gentile Jr. in the Scientia short presentation of the paper. In fact, the
documents found by Roncoroni at the ‘“Fondo Majorana” of the Regional Library

! The sentence states: “Probabilmente risale a quell’epoca il manoscritto sul valore delle leggi statistiche nella
fisica e nelle scienze sociali che, trovato fra le sue carte dal fratello Luciano, fu pubblicato dopo la sua
scomparsa a cura di Giovanni Gentile Jr.» (“Probably it is of that period the manuscript on the value of
statistical laws in physics and in social science that was found by his brother Luciano and was published after
his disappearance by his former friend Giovanni Gentile Jr.”).

% In Italian in the Scientia publication: “Questo articolo di ETTORE MAJORANA — I’insigne fisico teorico
dell’Universita di Napoli scomparso senza lasciar traccia di s¢ il 25 marzo 1938 — fu scritto originariamente
per una rivista di sociologia. Ma non fu pubblicato, forse per quella scontrosa reticenza che aveva I’ Autore ad
aprirsi con gli altri e che lo persuadeva troppo spesso a chiudere nel cassetto lavori anche importanti. Questo
articolo c¢’¢ stato conservato dall’amorosa cura del fratello e viene qui presentato non solo per I’interesse in s¢
dell’argomento, ma anche sovratutto perché ci mostra un lato della ricca personalita del MAJORANA, che tanto
attraeva coloro che lo conoscevano. Pensatore che univa a un acuto senso realistico uno spirito estremamente
critico, ma non scettico, egli assume qui una chiara posizione di fronte al dibattuto problema del valore
statistico delle ultime leggi fisiche. Questo che a molti sembra un difetto, come una denuncia d’indeterminismo
nel divenire della natura, ¢ invece per il MAJORANA un motivo per rivendicare 1’intrinseca importanza del
metodo statistico, sinora nella sua essenza applicato solo nelle scienze sociali e che nella nuova interpretazione
delle leggi fisiche ritrova intero il suo significato originario. GIOVANNI GENTILE jr., 1942”.
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“Gianbattista Caruso” of Catania, Italy, show that the motivation for the writing of the
manuscript originated within the Majorana family. In fact, the article was requested to
Ettore from his uncle Giuseppe Majorana. The article was originally intended to be
included in a volume celebrating the academic achievements of his uncle just at the
period of his retirement. Giuseppe Majorana was a professor of Economics at Catania
University with research interests in theoretical and applied statistics (Majorana 1889a,
Majorana 1889b). The request of the paper was done by Giuseppe Majorana with a letter
that was received by Ettore in January 1936. The letter of acceptance from Ettore
Majorana to his uncle is dated January 30th, 1936. Most probably Ettore started to work
on the article quite soon after his response and completed it by March 4th, 1936. In fact
the first version of the manuscript (essentially coincident with the version we know from
the Scientia publication) was sent to Giuseppe by mail on March 4th, 1936. Differently
from what stated in Amaldi’s biography and in the short text of Gentile, these documents
show that in 1936 Ettore was interested in physics, and reflecting on the impact of the
new concepts of quantum mechanics on other disciplines. Moreover, he had no reluctance
to publish what he wrote and was also quite fast in finalizing his contribution.’

3. The first Econophysics Meetings

The first Econophysics Meeting was organized by Imre Csabai, Janos Kertész and Imre
Kondor in Budapest on July 21-27, 1997. The meeting was called “Workshop on
Econophysics”. The opening talk entitled “Can statistical physics contribute to the
science of economics?” was delivered by H. Eugene Stanley. The program listed 26 one-
hour presentations.* The workshop was attended by 60 participants.” The second
Econophysics Meeting was organized by Maurizio Serva, Angelo Vulpiani and Yi-Cheng
Zhang in Rome on March 12-13, 1998. This meeting was called “Informal Meeting on
Statistical Finance”. The opening talk entitled “Power-laws, information and hierarchy in
financial markets” was delivered by Rosario Mantegna. In this meeting there were 16

3 The recent discovery of Roncoroni on the origins of the effectively 9th and not, as believed so far, 10th
article of Majorana shows that the reports of Amaldi and Giovannino Gentile on the research activity of
Ettore Majorana during the period 1934-1937 are not supported by documents. The case of the manuscript on
the value of statistical laws is not the only discrepancy. Another example concerns Ettore Majorana’s
willingness to participate in the academic life of the Institute of Physics in Rome. It is now documented
(Guerra, Robotti 2008) that during 1933-1937 Ettore Majorana offered to deliver free courses. Specifically,
during the academic year 1933-1934, he offered a free course entitled “Mathematical methods of quantum
mechanics” that was approved by the Director of the Institute (on that year Orso Maria Corbino) and by the
Faculty council but that did not take place. During the academic year 1935-1936 he also offered a course
entitled “Quantum electrodynamics” that was not approved by the Director of the Institute of Physics of that
time and that was listed by the Faculty council as “non pareggiato”, which means not considered equivalent
to ordinary courses. Also this course did not take place. See for more details and the related documents
(Guerra, Robotti 2008).

4 The complete list of presenters is (in the order of presentations): H.E. Stanley, H. Takayasu, S. Solomon,
L.AN. Amaral, K. Tlinski, J.P. Nadal, G. Weisbuch, Y.C. Zhang, R. Chatigny, N. Vandewalle, A. Prekopa,
W. Ebeling, R. Cont, E. Alexander, S. Alexander, W. Breymann, L. Yanhui, R.N. Mantegna, J. Rotys, L.
Kovacs, Z. Horvath, S. Galam, S. Jain, F. Mainardi, G. Zumbach, and G. Herczeg.

> The complete list of participants is still accessible online at the webpage: URL:
<http://complex.elte.hu/~csabai/oldHomePage/ecophys/partFinal.txt> [data di accesso: 10/11/2016].



Atti del XXXI1I Convegno annuale SISFA — Acireale, Catania, Siracusa 2013 191

talks.® The list of participants to the Rome meeting has 32 names. These two meetings
were followed by the “International Workshop on Econophysics and Statistical Finance”
that was organized by Rosario Mantegna in Palermo on September 28-30, 1998. The
Palermo meeting was the first Econophysics Meeting with a scientific committee. The
scientific committee was composed by Erik Aurell, Jean-Philippe Bouchaud, Werner
Ebeling, Imre Kondor, H. Eugene Stanley, Hideki Takayasu, Angelo Vulpiani, and Yi-
Cheng Zhang. It should be noted that the name of the Workshop is citing both the term
“Econophysics” and the term “Statistical Finance” that were previously used for the
Budapest meeting and for the Rome meeting respectively. The reason for this choice was
that the scientific committee was at that time still not unanimous about the use of the
recently coined term “Econophysics” and some of the members expressed a strong
preference for the term “Statistical Finance”. The chosen name was a compromise
between the two lines of thought. The opening lecture entitled “Can statistical physics
contribute to the science of economics?” was again delivered by H. Eugene Stanley. The
meeting had a program with 32 talks’ and the participants were 53. The Palermo meeting
was also the first Econophysics Meeting with published proceedings (Mantegna 1999).®

4. The “Observatory of Complex Systems”

In 1999 Giovanni Bonanno, Fabrizio Lillo and Rosario N. Mantegna established a
research group at Palermo University. Giovanni Bonanno and Fabrizio Lillo had a
fellowship from the Istituto Nazionale per la Fisica della Materia (INFM) and Rosario
N. Mantegna was an associate professor of applied physics at Palermo University. They
called their research group the “Observatory of Complex Systems”. The research group
was part of the Dipartimento di Energetica ed Applicazioni di Fisica, a University
Department of Engineers and Physicists. The funding for the research projects were
obtained through INFM and national and international research funding agencies. The
INFM research projects were selected through a peer review procedure. A few months
later in 2000, Salvatore Micciche joined the research group thanks to another INFM
fellowship. The choice of the name of the research group was motivated by the
consideration that the availability of large amount of data would have soon changed the
research style of many disciplines including finance and economics. In other words, it
was foreseen that many research approaches would have moved from the customary
approach of many disciplines limiting as much as possible the object of the empirical

® The complete list of presenters is (in the order of presentations): R.N. Mantegna, R. Cont, E. Aurell, M.
Rosa-Clot, Y.C. Zhang, M. Marsili, R. Baviera, B. Tirozzi, M. Ausloos, T. Fink, S. Solomon, D. Stauffer, F.
Mainardi, E. Scalas, O. Hammarlid, and N. Vandewalle.

7 The complete list of presenters is (in the order of presentations): H.E. Stanley, H. Takayasu, N.F. Johnson,
S. Galluccio, T. Lux, M. Estola, J.R. Sanchez-Galan, J. Kertész, L. Molgedey, M. Serva, Y.C. Zhang, L.
Biferale, A. Hilgers, P. Bak, M. Marsili, M. Nirei, M. Takayasu, N. Vandewalle, B. Janecsko, S. Zemke, G.
Cuniberti, I. Kondor, F. Fagundes Ferreira, F. Mainardi, A. Vulpiani, A. Basso, F. De Pasquale, T.M. Fink,
K. Ilinski, E. Scalas, R.G. Nogues, and Z. Palagyi.

8 The organizers of the Budapest meeting had also a plan to realize a volume of proceedings. Unfortunately,
these Proceedings were not published.
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investigation to an observational approach where many processes are observed
simultaneously. The Observatory of Complex Systems collected a large database of
high frequency financial data and performed research on correlation based networks
and financial microstructure.

5. Conclusions

Sicily has therefore played a multiple role in the development of Econophysics. The
origin of Ettore Majorana’s paper on “The value of statistical laws in physics and in
social science” is rooted in Sicily. In fact, the writing of this article was requested to
Ettore by his uncle Giuseppe to be included in a volume celebrating his academic
achievements at the time of his retirement, and Giuseppe Majorana was a professor of
Economics at Catania University. The third Meeting on Econophysics took place at
Palermo University in 1998. This was also the first Meeting on Econophysics with
published Proceedings. Moreover, one of the first research groups fully devoted to
econophysics research was established in Palermo in 1999.
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