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Introduction

Luigi Amoroso was the main recognized exponent of the Paretian
tradition in Italy (Bartoli 2003, Faucci 2014). Whilst he was alive, in the
beginning of the 900s, Pareto already had a group of young researchers
who formed around him with the intent of renovating economic science by
following the master’s lines of research, as testified by a broad collection
of letters (Pareto 1973). Their goal was to achieve a profound renewal of
the economic science that was to become a logical-experimental disci-
pline, according to the positivist approach of time, based on the model of
rational mechanics. It was initially formed by a group of people in direct
contact with Pareto, such as Luigi Amoroso, Alfonso de Pietri Tonelli,
Roberto Murray, Gino Borgatta, Pasquale Boninsegni, and the combative
Guido Sensini; then, in the following decades, other younger economists
joined the group, such as Arrigo Bordin, Giuseppe Palomba, Giulio La
Volpe, Eraldo Fossati, and Emilio Zaccagnini, who, for the most part, were
students of the former. Pareto economists were a well recognizable group
within the community of Italian economists, both for the specificity of the
issues considered and for their characteristic methodological approach. Es-
sentially, their main aim was to extend their teacher’s theory of general
economic equilibrium to new ambits. In particular, more than other Italian
economists in those years, they tended toward mathematical formalization,
which they took to a very high level. They were often identified as the
exponents of the Italian school of mathematical economists (Del Vecchio,
1930).

The circle of Pareto’s scholars was of great relevance, at least in
the Italian context. During the 1920s, the initial group grew, and the Pare-
tian school, at the time also known for mathematical economics, formed a
vital current of thought. However, this strand of thought did not receive



the historiographical importance it deserved. Paretian authors, with a few
exceptions, were almost entirely ignored, and their contribution was mar-
ginalized. As if followed by a curse, Pareto’s followers had no escape from
the shadow of their master’s fame. Amoroso, the main exponent at the in-
ternational level of this tradition, a renowned mathematical economist in
the 1930s and amongst the founders of the Econometric Society, also fol-
lowed the same destiny. The only and truly remarkable exception was a
volume by McLure (2007) dedicated to the tradition of public finance in-
side the Paretian approach.

However, the figure of Amoroso does not hold a significant place
in the series of events leading to the economic stream of thought of the
900s. For example, he is briefly mentioned in the Italian edition of Ernesto
Screpanti and Stefano Zamagni’s volume An Outline of the History of Eco-
nomic Though (2005), a reference bound to disappear in the English edi-
tion. The two scholars limit themselves to observing how Amoroso was
the most important exponent from the circle of Pareto’s followers, scholars
who, however, limited themselves to re-propose the master’s theses in a
mechanical way. If this is true in the case of youth writings, we’ll see the
judgment assume a reductive nature, and indeed erroneous, when referred
to his entire scientific production. Amoroso was, as we shall see, a Paretian
who strongly innovated the Pareto’s heritage in both its methodology and
in the topics considered.

Bruna Ingrao and Giorgio Israel also dedicate a small note to the
works of Amoroso in their reconstruction of the theory of general eco-
nomic equilibrium (Ingrao and Israel 1990). They critically observe how
the Italian mathematical economist has limited himself to reiterating Pa-
reto’s statements on the similarities between economics and rational me-
chanics. Even in this case, the opinion is inadequate and limited to the first
phase of his thought. We will see that the contribution to mathematical
economics will be of a very different level, even if it’s true that he did not
devote much time and energy to the theory of general economic equilib-
rium. This can be seen in how the axiomatization of the theory of general
economic equilibrium began precisely with Amoroso, as Schumpeter had
already observed: a path that the Italian economist considered, however,
unproductive.

The figure of Amoroso has not found a place even in some spe-
cific collections dedicated to the history of economic thought of the twen-
tieth century. For example, Ferdinando Meacci in his Italian Economists



of the 20th Century (1998), which collects a scientific profile of some of
the leading Italian economists of the twentieth century, completely ne-
glects the contribution of Paretians, in particular of Amoroso. Even more
difficult to understand is his exclusion from the volume European Econo-
mists of the Early 20th Century: Studies of Neglected Continental Thinkers
of Germany and Italy (1998), edited by Warren J. Samuels. The text pre-
sents 13 essays on the often-forgotten figures in the European history of
economic thought. The authors examine the economists’ original ideas and
discuss how their work contributed to the development of economic
thought. Considering the Italian economists, none of the Paretian econo-
mists is present in the book, but we can find a wide portrait of Angelo
Messedaglia, a highly cultivated man who made a modest contribution to
economic science. Ultimately, on Amoroso and, in general, on the Pareti-
ans, a historiographical silence fell in the post-war period that deserves
careful explanation, given their considerable contributions in the field of
economic science.

However, there has been no lack of studies on his general figure
(Giva, 1996) or on some of his specific contributions, such as the corpo-
ratist economy or the theory of uncompetitive markets (Gaeta 1967, Mistri
1970, Keppler 1994, Keppler and Lallement 2006). More recently, a be-
lated historiographical interest has focused on the contributions made in
the field of economic dynamics, where, as we shall see, Amoroso will an-
ticipate not only concepts but also analytical tools (Pomini and Tusset,
2009). Amoroso had more luck in the field of mathematical studies, a con-
text he cultivated at the beginning of his career (Guerraggio 1990, 1998),
in which he received greater recognition. Thanks to his contributions, in
1956, he became a member of the prestigious Accademia Nazionale dei
Lincei in Rome, but not in the section of moral sciences, which includes
economics, but in that of physical sciences.

The purpose of this volume is to fill a historiographical gap and
offer a complete view of Amoroso’s work, from his first writings to his
last contributions after the Second World War. The fundamental idea is
that he contributed decisively to the construction of economic theory as we
know it today. Amoroso was one of the main figures in the second phase
of the marginalist revolution, in which the full formalization of economic
discourse was realized. We will see how his work will converge the ideas
of two fundamental figures of Italian marginalism: Maffeo Pantaleoni and
Vilfredo Pareto. From the first, he will resume his interest in the partial



analysis of economic phenomena but, against Marshall, in a purely analyt-
ical key. Amoroso will be one of the founders of that mathematical ap-
proach in economics, known today as microeconomics. From the second,
he will acquire the taste for analytical formalization, however, not for its
own sake but for a genuine scientific explanation. As a positivist econo-
mist, Amoroso considered empirical verification to be a fundamental ele-
ment of scientific discourse, even in the case of economics.

These contributions, however, had not been adequately recog-
nized, probably because Amoroso’s status had been obscured by his repu-
tation as a corporatist economist.> Analyzing his scientific path will also
help us understand the reasons for the downfall of the Paretian school after
World War II, despite having established scholars such as Giuseppe Pal-
omba, Raffaele D’Addario, Valentino Dominedo, Emilio Zaccagnini, and
others. In terms of the philosophy of science, the Paretian school was a
research program that, at some point, became degenerative; it was no
longer able to produce new results in the changed cultural context of the
post-war period.

This book is divided into seven chapters. In the first chapter, I will
consider the works of Amoroso before the fundamental book, Lezioni di
economia matematica (1921). In this period, Amoroso is very close to Pa-
reto’s theory. In fact, he is the one to whom Pareto entrusts the task of
creating mathematical economics as a new field of investigation. The sec-
ond chapter analyzes in detail the content of Lezioni. Here, the full quali-
ties of originality of Amoroso’s contribution emerge. Amoroso will be on
the side of Pantaleoni and therefore of partial analysis. There are many
new features in the text. The notion of the Lagrange multiplier is intro-
duced to analyze economic problems; consumer and producer theory are
framed in a very modern way, and a theory of noncompetitive markets is
proposed following the approach of Cournot. We can say that Lezioni rep-
resents a text of microeconomics ante litteram rather than a text of mathe-
matics for economics.

The third chapter takes into consideration Amoroso’s adherence
to the fascist regime and its consequences on his own theoretical produc-
tion. As a conservative and undemocratic intellectual, he immediately
joined fascism in its early stages in 1923, although he never became a mil-

1 An economist who always held Amoroso in high regard was Augusto Graziani.



itant, such as the economist Gino Arias. For his adherence to the new na-
tionalistic and authoritarian ideals, he obtained the chair of economics at
the Faculty of Political Science in Rome, which in the purposes of the re-
gime should have been the highest testimony of the fascist culture. In the
1930s, Amoroso tried to combine economic theory with the new institu-
tional structure. In 1945, he faced a trial for joining the regime but was
later reinstated at the university.

The fourth chapter considers Amoroso’s active participation in
the so-called revolution of imperfect competition. Although this was a mi-
nor research path, it shows his openness toward new international trends.
By following his mathematical inclination, he will become the first to for-
mulate the relationship between price and elasticity of demand in non-
competitive markets, which Joan Robinson will then explore in depth. An-
other important theoretical result, the definition of the Lerner index, will
be anticipated by Amoroso.

The fifth and sixth chapters are dedicated to dynamic analysis, a
field that Amoroso cultivated since his youthful studies. Chapter Five de-
tails his theory of the economic cycle, which he considers to be a develop-
ment of Fischer’s theory, but also of Keynes. Amoroso’s model was one
of the first formal models of macroeconomic dynamics, a field of research
that was attracting many scholars at the time. He will come to the conclu-
sion that economic cycles were largely endogenous, as already intuited by
Pareto, because they depended on changing expectations. Even more in-
teresting is his attempt to dynamize the theory of general economic equi-
librium, where he anticipated the use of functional calculus, which will be
the subject of the sixth chapter. In the seventh chapter, a general assess-
ment of Amoroso’s work is proposed.

Some materials from the text have been published in previous
works. A first exploration of the economic dynamics in Amoroso is con-
tained in the article The Economic Dynamics and the Calculus of Varia-
tions in the Interwar Period, published in the Journal of the History of
Economic Thought (2018). A summary of the fourth chapter can be found
in the chapter The Early Oligopolistic Models: Market Power in the Pare-
tian Tradition, from the book Power in Economic Thought (2018). These
materials have been further enriched in subsequent research, extensively
integrated, and partly revised in light of this volume’s purposes.



Chapter 1

Luigi Amoroso’s early contributions

1. Biographical notes

Luigi Amoroso was born in Naples on March 26, 1886. He was
the eldest of six sons. His parents were Maria Mascoli, a well-to-do lady,
and Nicola Amoroso, a civil engineer employed in State Railways. His
father had a great passion for theoretical mathematics, which he passed on
to his son. At the age of seventeen, in 1903, the young Amoroso won a
very selective competition and entered the Scuola Normale of Pisa, an Ital-
ian institution that’s very prestigious in the field of scientific studies.

Two years later, in 1905, the family moved from Florence to
Rome after Nicola Amoroso’s relocation to the Central Administration of
the State Railways. Due to this familiar matter, the young Amoroso left the
Scuola Normale to join the Faculty of Mathematics at the University of
Rome. He graduated in mathematics in 1907 with a thesis on the open
problem of two complex variables. In 1917, his father died, and Amoroso
was left to take care of his entire family. It’s likely he did not marry for
this reason and instead devoted his entire life to raising and educating his
five siblings.

The gifted Amoroso was naturally equipped for a brilliant aca-
demic career. A year after graduating, he began his academic path as an
assistente volontario (teaching assistant) of Professor Guido Castelnuovo,
a name well known in the Italian mathematical community, in the course
of analytic geometry. At the same time, he also manifested a strong interest
in social science, particularly economics. Thanks to the publication of



some articles regarding Paretian theory, he obtained the libera docenza in
1912 in economics at the Faculty of Law in Rome. Two years later, he also
achieved the libera docenza also in mathematical physics. Excluding
Bruno De Finetti and Pareto, of course, Amoroso is a unique case of an
economist equally trained in both economics and mathematics within the
Italian context of the last century.

In 1914, he was appointed professor of mathematical finance at
the Istituto Superiore di Scienze Economiche of Bari. The Istituti Superiori
were postsecondary schools recently created in Italy, with a strong practi-
cal business orientation. Only in their early twenties did they become fully
integrated into the university system. Then, in 1921, he moved to the Uni-
versity of Naples, where he taught mathematical finance and economics.
In 1926, he was called by the new Faculty of Political Science of the Uni-
versity of Rome to teach economics. Amoroso was chosen to hold this
prestigious chair for two reasons: his solid academic reputation and his
faith in the new fascist regime. Amoroso was one of those intellectuals
who saw the solution to the Italian social conflict in fascism. Another econ-
omist in the Faculty of Political Science was Alberto De Stefani, the for-
mer finance minister of the Mussolini government.

Amoroso linked his scientific activities with administrative as-
signments. This was not unusual for Italian economists. For example, in
the 1930s, Bruno De Finetti combined his scientific activities with his du-
ties at the Compagnia di Assicurazioni in Trieste. Between 1924 and 1926,
Amoroso sat on the board of Banco di Napoli. From 1929 to 1944, he was
appointed as managing director of an insurance company, Assicurazioni
d’Italia, a task he carried out with great diligence during very difficult
times. Amoroso was also a member of the Consiglio Nazionale delle Ri-
cerche (1930-1945), Consiglio Nazionale delle Miniere (1927), and the
Consiglio Superiore della Pubblica Istruzione (1936-1944).

Amoroso was an economist who was very well inserted into the
international debate, mainly in the small community of mathematical
economists. At the beginning of the 1930s, he actively participated in the
creation of the Econometric Society. He became a member of its first coun-
cil, along with Charles Roos, Joseph Schumpeter, Ladislaus von Bortkie-
wicz, Arthur Bowley, and Francois Divisia. In the 1930s, he published his
main contribution in Econometrica, a new journal founded to host statisti-
cal and mathematical contributions to economic theory.



After the Second World War, his activity as a researcher began to
decrease. The new developments in economic theory were unsuitable for
the followers of the Paretian general equilibrium. Oddly enough, in the
Italian context, he was appreciated more as a mathematician than as an
economist. In 1956, he was nominated in the Accademia del Lincei in the
field of natural sciences. He died in Rome on October 25, 1965.

2. The influence of Pantaleoni and Pareto

Graduated in mathematics at the young age of 21, Amoroso had
a solid academic career ahead of him in mathematics or mathematical
physics. However, his first publication (Amoroso 1909) was an article on
the clarification of Pareto’s general equilibrium. This quick move from
mathematics to economics was influenced especially by Maffeo Pantale-
oni. Amoroso assiduously attended the great Italian economist’s lectures
in Rome. In an unpublished autobiography, he notes:

The problem spontaneously raised in me in 1907 when attending the
lessons of political economy that Pantaleoni professed at the University, which |
regularly and passionately followed. During that year (1906-1907) Pantaleoni
discussed the Manuale of Pareto (...). | was a revelation. He had a clear feeling
that | was faced with work of exceptional scientific value. Above all, | was struck
by the logical consistency of the system, which was based on the concept of mu-
tual dependence of economic phenomena, whose actions and reaction were pre-
sented in a synthetic form, solving the old articulations (consumption, production,
exchange). (Guerraggio, 1998, 87)

It is Pantaleoni who brings Amoroso closer not only to economics
but also to the thought of Pareto. Pantaleoni invites the young disciple to
get in touch with Pareto. This encounter with Pareto was a second and
decisive step in molding the young Amoroso. At that time, Pareto was in-
volved in the edition of his main work, Manuale di economia politica,
which was published in Italian in 1906 and in French in 1909. Moreover,
Pareto’s interest was shifting from economics to sociology. The corre-
spondence between Amoroso and Pareto began in 1907. We don’t have
Amoroso’s original letters but only Pareto’s replies. Pareto wrote 73 letters
to Amoroso. The first one was sent on 14 May 1907, and the last one was
sent on 9 March 1923. Only the letters of the first period were important
for the scientific development of the young Amoroso, the ones where he
discussed theoretical points (Busino, 1989).
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The first letter is very long and discusses some specific problems
inside the Paretian theory of general equilibrium. A still unresolved prob-
lem was the building of economic dynamics on the model of rational me-
chanics, which was advanced by Pareto in the Cours of 1896 (Boianowky
and Tarascio, 1998). Pareto’s dynamic analysis remained at a first-draft
level and did not find further adequate development. This was also due to
how Pareto himself abandoned the schemes of pure economics to dedicate
his intellectual energies to sociology. In the Manuale, we find an open
acknowledgement explaining how the dynamic analysis was a chapter of
the economic theory, which still had to be started, if it was true that “the
study of pure economics is divided into three parts: a part dedicated to
statics; a part dedicated to dynamics which considers successive equilibri-
ums; and a part dedicated to dynamics which studies the movement of the
economic phenomenon” (Pareto, 1906, 95). Pareto then continues observ-
ing that: “The theory of statics has made great progress; there are very few
and scarce mentions to the theory of successive equilibriums; with the ex-
ception of a special theory, regarding economic crisis, nothing is known
about the dynamic theory” (Pareto, 1906, 96).

Maintaining a drastic initial judgement, the only reference to dy-
namics can be found in paragraphs 73 to 88 of Chapter IX, titled Il fe-
nomeno economico concreto, dedicated to the analysis of economic crises.
Moreover, in discussing this topic, Pareto renounced the formal elements
that he had presented in Corso ten years before. In this timeframe, not only
had no progress been made, but Pareto’s observations also showed clear
signs of withdrawal: contrary to statics, dynamics did not reserve immedi-
ate success in applying the schemes of rational mechanics but remained a
problematic field of investigation.

When answering Amoroso, Pareto himself doubted that it was
possible to move from statics to dynamics, even in economics, by intro-
ducing the principle of inertia drawn to the analogy with rational mechan-
ics. Pareto mentions:

The difficulty is not in recognizing that the habit corresponds to inertia,
which | find to be likely at the least; the difficult aspect is in finding what corre-
sponds in economics to the mechanical mass, and what corresponds in economics
to the mechanical acceleration multiplied by the mass. If this is not known, if we
do not know in economics what relationship there is between force and accelera-
tion, we cannot write the equations of economic dynamics. (Busino, 1989, 594).
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This quotation indicates the main problem in applying the cate-
gories of rational mechanics to economics in the dynamic sphere. It would
be possible to realize this project only with the application of functional
calculus in the 1920s (Evans 1924). Not only was it a mathematical issue
but also a fundamental ontological one. The application of mathematics to
economics required, for Pareto, some grade of realism in the assumptions
made. Also, for Amoroso, the mathematical instruments had to be
grounded on hypotheses based on empirical experience. The long letter
touched on other important points, such as the form of the utility function.

The letters from this first period focused on Amoroso’s intention
to dedicate himself to the study of mathematical economics. Amoroso
communicated to Pareto the purpose of his devotion to this field of study
and obtained his full approval. When faced with the request for a first bib-
liography, Pareto advised him to start from the “Appendix” of the Manuale
and to rely on Pantaleoni’s advice (letter of April 21, 1908). Once again,
Pareto, in October 1908, wrote: “You will find in the study of mathemati-
cal economics a very large field of activity” (Busino 1989, 642). But Am-
oroso did not immediately follow Pareto’s instructions, who complained
about this in a letter from January 1911. “What are the reasons for which
you do not include mathematical theories? Have you given up on doing it?
Others here could take care of it but | would prefer that you would do it,
as | said, because you would do it very well” (Busino, 1989, 718). Rather,
Amoroso devoted himself to pure mathematical works on partial differen-
tial equations.

In June 1911, Pareto urged him again to prepare a volume on
mathematical economics. Pareto kept writing:

An audience is missing, both for the oral courses, as for the written
courses, of mathematical economics. | see many people who have read my Man-
ual and who have not read the “Appendix”, even among people who know math-
ematics. Instead the study on mathematical economics would be read by as many
who would like, even out of simple curiosity, to know what this strange animal
is and why there are those who say it is daring not to deal with it. Do it my way,
and you will see that it will be very successful. Prepare the manuscript of the
study on mathematical economics and bring it here to Celigny. We will look for
a title. It could be: Science et literature économique, or: Erreurs et préjugés au
sujet de I’économie mathématique, or: Nature et but de I’économie mathé-
matique, or: Pour quoi I’économie mathématique n’est pas entendu?, or some-
thing similar”. (Pareto, 1973, 731)
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However, Amoroso followed a different path, and in 1913, he
published his economics lectures in the Faculty of Law in Rome with the
title Corso di economia politica pura. It was a wide text based on Paretian
theory. The new mathematical apparatus was supplemented with numer-
ous numerical examples. Amoroso will never be attracted to the formal
properties of the models but will rather look for numerical examples, as
we will also see in the more advanced topics.

The mathematization of economic discourse was a controversial
topic in the Italian debate. Amoroso will also be involved in the contro-
versy with Pasquale Jannaccone on the use of mathematics in economics,
starting with the publication of La teoria della rendita (1912) of Guido
Sensini, the more combative individual amongst Pareto’s followers. In this
monograph, Sensini faced a classical topic, that is, the Ricardo rent theory,
reinterpreting it in modern terms in light of the theory of general economic
equilibrium, basically drawing on the equations of capitalization from Pa-
reto’s Cours. Apart from the specific content, which consisted of exposing
Pareto’s rent theory with very few hints of originality, Sensini’s book is
important because it can be considered the Paretian school’s manifesto, a
text exposing the basic principles and the methodology to follow.

In truth, the debate on rent theory was a pretext to demonstrate
the superiority of Pareto’s approach, not only compared to the classical
school but also to Marshall’s theory. According to Sensini, it was possible
to divide economists into two schools: those who used the general equilib-
rium theory and those who, instead, followed other paths. There was no
lack of polemical discussions against literary economists; in other words,
those who, besides not using mathematical tools, had not understood Co-
pernican’s revolution brought into pure economics by the approach of gen-
eral economic equilibrium. In his words:

Throughout our study we have opposed — and will continue opposing —
literary economics to scientific economics meaning with the latter a social science
which aims at discovering the truth following any method whatsoever, in the
quickest and safest way possible, similarly to physical sciences. Whereas, with
literary economics we mean the discipline which substitutes a rigorous and ob-
jective study of economic facts with idle disputations, vague expressions, senti-
mental phraseologies, infinite metaphysic stuff, fanciful assertions, all qualities
typical of the worst kind of literature. (Sensini, 1912, 203)
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Moreover, this category of literary economists includes those who
used a mathematical tool outside the theory of general economic equilib-
rium. As Sensini observed in a note:

It is clear that we are referring here to mathematician economists in the
true sense of the word, and not to those authors who in order to trace or copy
several dozens of diagrams, more or less useful. In Italy, for example, the use or
rather the abuse of diagrams was imported from abroad by Maffeo Pantaleoni,
whose widespread fame as a mathematician (!) within the circle of literary econ-
omists and the vast public, can give an idea of what most people mean with the
introduction of mathematics in the field of economics. Now, the diagrammatic
school, if we may express ourselves, represents the exact opposite of the synthetic
school. (Sensini, 1912, 813)

The contrast between Pareto’s approach of general equilibrium
and Marshall’s approach of partial equilibriums could not have been ex-
pressed more clearly. Apart from the use of graphs and equations, the sub-
stantial difference was concerned with the way the discipline’s subject-
matter was understood. However, as mentioned (Magnani, 2005), Sensini
had all the right to be furious about the fact that in 1907 Pantaleoni had
accused him of scarce originality and for the bad outcome of the competi-
tion for the position of full professor of political economy at Scuola di
Commercio in Genoa.

Sensini’s accusations could not be neglected, and the answer from
the Marshallian economists did not keep people waiting. The task of re-
sponding on Sensini’s behalf was given to Pasquale Jannaccone, who, in
the same year, published a very polemical article in Riforma Sociale, enti-
tled 1l Paretaio (1912).2 In his article, after mentioning that Pareto had a
circle of followers, Jannaccone accused this group of young economists of
being sterile and ineffectual imitators of Pareto. He described them as
scholars lacking their teacher’s talent who limited themselves in exposing
Pareto’s theories passively and with a couple of clear plagiarisms.
Jannacone included Barone, Amoroso, Boninsegni, Murray, and Sensini
in the Paretaio group, practically all the exponents of the emerging Pare-
tian school. Although he barely mentioned any criticism towards Barone
and Amoroso, Jannacone’s attitude towards the other Paretian economists
was very different. The Precis d 'economie politique (1909) by Boninsegni
was considered a modest summary of Cours, and Murray’s Sommario di

2 The whole episode is reconstructed in detail by Magnani (2005).
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lezioni di economia politica, a simple copy of Pareto’s works. On one
hand, the true focus of the article was Sensini’s Teoria della Rendita,
which contested the possibility of using the partial equilibrium mythology
in economics. On the other hand, drawing on several of Sensini’s hints,
Jannaccone stated that the theory of general equilibrium, even if elegant in
its analytical form, had no practical utility and resulted as inapplicable in
the real world.

Pareto gave the task of responding to Jannacone’s statement to
Amoroso, who intervened quite essentially to defend the mathematical ap-
proach to economics.

The author of this article does not know whether or not he is in the
Paretaio: Professor Jannaccone will agree that, in this regard, it was not clear. He,
(the author of this article) still has the naivety to hope that the day will come when
the formulas and methods of mathematical economics will have applications to
solve the problems of economic reality. Of course, they will not be the formulas
of today: just as the mechanics of Archimedes and Galileo or Newton are not used
to calculate the temperature in the interior of the mountains today. Placing barri-
ers to human ingenuity is a risky prediction. (Amoroso, 1912, 79)

With the outbreak of the First World War, the letters diminished
in number, and the topics dealt with in them were of minor importance.
Pareto asked Amoroso to correct the drafts of the Trattato di sociologia.
The book on mathematical economics was finally ready to Pareto’s satis-
faction. In 1916, Amoroso published the first version of his lectures in Bari
with the title Economia Matematica. We will deal with them in the defin-
itive version of Lezioni of 1921, the first treatise on mathematical econom-
ics, which appeared in Europe after the appendix of Pareto’s Manuale
(1906).

3. Early mathematical and statistical contributions

After graduation, Amoroso was immediately appointed as assist-
ente volontario (assistant researcher) for the Analytical and Projective Ge-
ometry course taught by Prof. Guido Castelnuovo. This was the first step
in pursuing a university career in Italy. His mathematical publications dur-
ing this period are remarkable. In 1910 (Amoroso, 1910b), he wrote an
article on the problem of the integrability of the differential equations of
the first kind, introduced by the great French mathematician Emile Picard
a year before. Amoroso explored more general conditions for the solution
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of this type of new equations. The same year, in the paper “Sul valore mas-
simo di speciali determinanti” he was able to obtain the maximum value
of a determinant, the elements of which were integral functions of a prod-
uct of given functions with the value of the square less than one in a given
interval. A third contribution appeared in the following year, titled “Sopra
un problema di contorno” (1911). In it, Amoroso presented the necessary
and sufficient conditions for the solution of a system of partial derivatives
of the second order of a function of two complex variables, the topic of his
graduation’s final thesis. In 1912, he attended the International Congress
of Mathematicians in Cambridge, with a contribution to the distribution of
income as a diffusion process (1912a).

He made some important contributions to the field of economic
statistics, particularly regarding income distribution. The chapter on in-
come distribution was one of the main topics in Pareto’s Cours (1896—
1897). This had already made a strong impression, as it seemed to be the
most relevant path to the transformation of economic theory into quantita-
tive science. By analyzing the fiscal data of a few countries, Pareto was
able to define a new function of income distribution, which would thus be
called the Pareto distribution. The distribution of income in the Pareto for-
mulation took the form of a pyramid on the condition that it started from a
certain level of income and appeared to be independent of the specific sit-
uations of different economic systems. Pareto thought he had empirically
obtained the universal law according to which income distribution was
achieved. This was more dependent on human nature than on the form of
a specific economic organization. It was an empirical regularity that re-
quired some economic explanation.

Amoroso intervened in this subject with two contributions. The
first of these was a report titled “La distribuzione della ricchezza come
fenomeno di dispersione,” which was presented at the 5th International
Congress of Mathematicians in Cambridge 1912. The second was titled
“Ricerche intorno alla curva dei redditi” and was published in the Annali
di matematica pura e applicata, 1924. Being a decade apart from one an-
other, these contributions by Amoroso have two distinctly different pur-
poses. In the first, Amoroso will try to give a dynamic interpretation of the
Pareto distribution, whilst in the second, he will suggest it’s generalization.
Let us briefly consider them.
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In the introduction, Amoroso returns to the theme of needing to
give a mathematical form to economic discourse on the model of the phys-
ical sciences. The purpose of the essay is “to investigate what are the fun-
damental laws according to which the circulation of wealth takes place”
(Amoroso, 1912a, 210). The hypothesis that Amoroso submits to analyti-
cal and experimental verification is that, all other conditions being equal,
“the movement of wealth at the considered moment occurs more rapidly
in those societies where income inequality is stronger [. ...] With a concise
sentence it can be said that the faster social circulation occurs, the stronger
the social inequality” (ivi, 221).

Assuming that at any time there is a density function z(x, t)dxdt,
representing for each income value x, the number of individuals within the
range t and t + 1, and a level of income between x and x + dx, using the
Pareto distribution, it is possible to gain the following differential equa-
tion:

dz(xt) _  d’z

dt p dx? [1]

Amoroso named this the differential equation of wealth diffusion.
It is a second-order differential equation in which the variation of the pop-
ulation that has a certain income is a function of the second derivative and,
therefore, of its acceleration, which, in this case, represents the variation
of inequality. If [1] is equal to zero, the movement is stationary, referring
to individuals and not to society. It crucially depends on the parameter p,
which has to be determined experimentally. Amoroso further demonstrates
that [ 1] doesn’t contradict Pareto’s law, but it is its natural extension to the
dynamic case. Furthermore, given the initial distribution of wealth, the
population at the first and final instant, and finally the constant of diffu-
sion, it is possible to determine the function z(x, t). Since this diffusion
constant p is nothing other than the constant of Furier in the process of
heat transmission between bodies, the analogy between the economic phe-
nomenon, the variation of the income distribution, and the physical phe-
nomenon, the overheating of a body, is complete.

The 1924 essay on income distribution is more ambitious. The
field of research is again represented by the comeback of the Pareto distri-
bution, for which Amoroso suggests generalization. One of the fundamen-
tal limitations of the Pareto distribution was that it was zero-modal, mean-
ing that it took the form of a pyramid from a certain level of income and
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therefore offered a limited representation of the entire distribution of in-
come. It was necessary to seek a more general analytical formulation that
included all other forms of income distribution—zero-modal or uni-
modal—as special cases. Without going into mathematical details (Tusset,
2018, 65-86), Amoroso’s opinion is that the distribution of income was
better described by the figure of a spinning top rather than a pyramid.

The general formula of income distribution identified by Amo-
roso with great originality, of which the Pareto distribution is a particular
case, came to depend on five parameters: minimum income, average in-
come, total population, and the concentration of income and population.
With these elements, it was possible to define the form of the distribution
of income or wealth at any moment. In his words, “all the properties that
characterize a certain distribution of income, can be read through these
universal constants. Each of their variations defines a deformation of the
social spinning top (or pyramid) and expresses a variation in the numerical
and financial consistency of the various cases. It gives space to phenom-
ena, which are included under the generic names of circulation of the aris-
tocracies and income movement” (ivi, 125). However, by making income
distribution depending on so many parameters, on the one hand, it could
be an element of strength on a theoretical level, and on the other hand, it
made its practical use very difficult. For this reason, its general equation
remained more of a brilliant mathematical result than a useful tool for an-
alyzing the concrete phenomenon of income or wealth distribution. Amo-
roso’s formulation was then taken up by Raffaele D’Addario in 1932, who
was the first to highlight his characteristics of generalization of Paretian
ideas.

4. Pure economics as mathematical economics

Amoroso’s early articles on economic matters are hardly original.
They basically aimed to offer a simplified version of Pareto’s theories, in
particular the general equilibrium, which, in the Italian context, did not
enjoy much consideration. The Italian economists were on Marshall’s side
and felt very suspicious towards Walras (Gallegati 1984). At the same
time, Amoroso was committed to presenting mathematical economics as a
legitimate field of research. These two aspects were closely related. The
overcoming of the causality principle, as required by Walras and Pareto,
implied the use of new mathematical tools that were easily available in the
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field of the natural sciences. Mathematics was a new language that could
solve old economic questions.

A first article “La teoria dell’equilibrio economico secondo il
prof. Vilfredo Pareto” (Amoroso 1909) was greatly appreciated by Pareto
himself and, so to speak, prepared the ground for the foundation to be built
on. It contained a simplified and elegant explanation of the equations of
general economic equilibrium contained in the “Appendice” of the Man-
uale (1906). With this first article, Amoroso immediately qualified himself
as Pareto’s follower. A second article “La applicazione della matematica
all’economia politica” (1910a) appeared the following year. Here, Amo-
roso goes to the heart of the issue of the mathematization of economic the-
ory. In his approach, the systematic use of mathematics was justified by
the fact that the economy dealt with quantities. However, this traditional
argument was not enough for the young Paretian. As for Pareto, for Amo-
roso as well, the wide use of mathematical models became necessary to
overcome the narrow vision of the equilibrium between supply and de-
mand and to obtain a complete picture of the functioning of the economic
system. In his words:

The systematic study of the constraints is necessary if you want to have
a complete view of all the economic phenomena. It is not considered in the study
of the demand and supply curves. For example, if there is a decrease in the de-
mand for a certain good, for example coffee, the examination of those curves does
not let us know the relevant facts, whether it is a transformation occurred in pro-
duction costs or a change in consumer habits or other facts. In general, all the
theories of related prices, production costs etc. are part of the general theory of
constraints, but are not reflected in the notion of supply and demand curves. (Am-
oroso, 1910, 61)

In a third article from 1911, “L’applicazione della matematica
allo studio dei fenomeni economici e sociali,” Amoroso definitively clari-
fied his epistemological vision, to which he will always remain faithful
(Giva 1996). If the economics wants to be a science, it must have physics,
particularly rational mechanics, as a reference model. Even more than Pa-
reto, Amoroso attempted to build economic theory on the basis model of
the natural sciences. In his words:

The application of infinitesimal calculus in social sciences was mainly,
if not exclusively, in the mathematical economics. The pure economics - said Sen.
Volterra in an inaugural speech held in our university a few years ago - modeled
itself on mechanics, used its procedures, made use of its methods and came to
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similar results. Thus a set of doctrines has been created in economics, that Des-
cartes and Lagrange would not hesitate to define analytical economics.

As in mechanics we consider ideal and schematic beings, which are the
material points without extension, the flexible and inextensible threads, the sur-
faces without friction etc., so in pure economics the notion of homo oeconomicus
was introduced. The concept of force in mechanics is matched by the concept of
ophelimity in pure economics. Both concepts can be rigorously established on a
hopeful mental basis. And this has recently been done for pure economics, start-
ing from the lines of indifference, which correspond to the level surfaces of Me-
chanics, and introducing the notion of ophelimity indices but the analogy is even
more profound and complete. All those who know mechanics know what im-
portance is given to the consideration of virtual movements and system con-
straints. The same concepts arise spontaneously in pure economics, where prob-
lems are constantly being solved, in which the constraints of certain parts are
made to vary considerably and continuously. (Amoroso, 1911, 362—-363)

For the main exponents of the marginalist revolution, it is difficult
to underestimate the relevance of the analogies between rational mechan-
ics and theoretical economics. For Amoroso, this analogy has played an
even more central role, from the beginning of his work to the lectures gath-
ered in Meccanica economica (1942), his last theoretical effort.

As clarified by several authors (Ingrao 1990, Grattan-Guinnes
2010, McLure 2001), the epistemological model of rational mechanics
played numerous functions in the theoretical framework of the first gener-
ation of marginalist economists. By using the main categories of rational
mechanics, it was possible to bring order to the whole matter and to de-
velop economics as a purely theoretical object. A first distinction, taken
from rational mechanics, was the difference between pure and applied eco-
nomics. In this way, it was possible to open the way for the direct applica-
tion of the most advanced mathematical instruments to economics. Math-
ematical economics turned to pure economics: an economic analysis
pushed to the maximum level of abstraction. A second distinction was
made between statics and dynamics. The first generation of marginalist
economists had great success in building the static part of economic anal-
ysis. The dynamics were the new frontier left open. Shaping economic dy-
namics along the lines of research on rational mechanics will be a task that
will engage many mathematical economists in the 1930s. Amoroso also
dedicated the second part of his scientific research to this project.

A third aspect concerned the status of economic theory as an em-
pirical experience. According to this approach, economic relations are the-
oretical structures that must be derived from experience and in accordance
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with it. In other words, analogies with rational mechanics allow for a rig-
orous but realistic representation of economic problems. Like Pareto him-
self, also Amoroso felt the limits of this abstract representation of eco-
nomic behavior, as a result of mechanical forces acting on agents consid-
ered as material points. Pareto chose to build a theoretical model of non-
logical actions in his sociology. Amoroso pursued a different path. His
Catholic and spiritual vision of human nature led him to see a difference
between metaphysic-economics and physic-economics, as we will see. At
the end of the article, Amoroso returns to the difficulties faced when mov-
ing toward economic dynamics. He tried to follow this path in two short
contributions published in the Regia Accademia dei Lincei in 1912. The
title was “Contributo alla teoria matematica della dinamica economica.
Nota del dott. Luigi Amoroso, presentata dal socio corrispondente Maffeo
Pantaleoni.” We will consider this contribution in Chapter Six.

5. The Corso di economia pura of 1913

The Corso di Economia Pura occupies a special place in Amo-
roso’s early scientific works. The book collects Amoroso’s lectures as li-
bero docente at the University of Rome, showing his great interest in this
discipline. During his academic career, Amoroso often published his uni-
versity lectures, especially in the late 1920s. This was a widespread prac-
tice among Italian professors of economics. During the transition phase of
economic science, each professor of economics tried to give his own for-
mulation on the subject. Often, the lectures were collected by students and
then published with professor supervision. Furthermore, especially in the
context of Paretian economists, the publication of the lessons offered the
opportunity to provide a simplified presentation of the new approach de-
rived from Pareto. In fact, all Paretians published their lectures given in
economic courses. Amoroso was the first in this context.

The title chosen by Amoroso refers to Pantaleoni’s Principii di
economia pura. His influence is present, even if some topics are derived
from Pareto. Pure economics, according to Amoroso, meant that a great
deal of emphasis was placed on the analytical apparatus. He wanted to
show that every economic problem could be translated into mathematical
language as a solution to an equation or a system of equations. The math-
ematical lens could simplify economic problems.
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The Corso contains in nuce many new elements that will then be
fully developed in the Lezioni of 1921. We postpone this discussion until
the next chapter. We only note that his structure is the same as we find in
the new textbooks that originated from the marginalist revolution. We can
say that these notes are a first attempt at offering a new arrangement for
the subject according to the standards used today. The transition from the
old approach inherited from the classical school is twofold. First, there is
a clear change in the order of the contents. The traditional scheme of pro-
duction, distribution, exchange, and consumption is completely aban-
doned. Based on the model found in Panteleoni’s book, the subject is re-
organized according to the model of the rational agent. The first part is
dedicated to the equilibrium of the consumer, and the second, to the equi-
librium of the firm in a condition of monopoly and perfect competition,
followed by topics of applied and monetary economics. The method of
explaining these subjects also evolves. Along with the traditional argu-
mentative paragraphs, followed by some diagrams, Amoroso makes his
students follow detailed and totally new mathematical presentations. This
was reserved for math students only. Therefore, within these notes, a dis-
cursive phase with graphic elements and a new mathematical format coex-
ist, which will only become established a few years later. In a way, these
notes are the first draft of the modern microeconomics text.

The first part of Corso was dedicated to consumer theory. Amo-
roso presented the problem of consumer choice as one of constrained max-
imization. He introduced many calculus exercises using a Cobb-Douglas
utility function. Its purpose was to demonstrate that equilibrium prices
were the roots of a general system of equations based on consumers’ pref-
erences and resource constraints. The second part was dedicated to the the-
ory of production. Here, Amoroso strictly followed Pareto in the develop-
ment of the indifference curves of the firm and came to graphically and
analytically determine the equilibrium point of the monopolist. Amoroso
developed the notion of marginal cost and analyzed firm equilibrium in the
case of increasing or decreasing marginal costs. We find complete rent
theory, a topic often considered by Amoroso in negative terms.

Particularly interesting in these notes is the discussion of theory
of interest, in which Fischer’s theory is reformulated in modern terms.
Fischer is very present in Amoroso’s work. According to Amoroso, the
interest rate must also be considered within the exchange category. How-
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ever, this is a particular exchange, as Fisher had already pointed out, be-
tween the present good and the future good. This relationship of exchange
is expressed in the interest rate, which is, in the first place, a psychological
fact, as it depends on the preferences of the individual and the community
for the exchange between present and future goods. Since it is a law of
human nature that present goods are valued more than future goods, the
interest rate comes into discussion.

In very modern terms, Amoroso sets the problem of the inter-
temporal choice between present and future goods. Considering the case
of two assets, the budgetary constraint of the economic agent becomes as
follows (using Amoroso’s symbolism):

Xo+ o=+ [2]

In this equation, (x,, y,) represents the initial endowment, while
the quantities (x, y) represent the final choice that depends on the prefer-
ences of the economic agent, which are represented through the curves of
indifference between the present and future goods. Equation [2] is the
usual budgetary constraint whose slope depends on the interest rate. The
final equilibrium graph is as follows:

S
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Indifference between the present and future goods (Amoroso, 1913, 216)

The economic agent is in equilibrium when the indifference curve
is tangent to the budget constraint, as reported in all microeconomic texts.
Its first formulation is found in the notes by Amoroso dating to 1913. Am-
oroso then noted that the interest rate also depended on many other factors,
such as population growth, technical progress, which always requires more
and more investments, or the changing economic conditions related to
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wage growth. In short, it includes anything that could increase or decrease
the demand for future goods compared to present goods. Additionally, ech-
oing Pareto’s thesis, even a socialist economy couldn’t have done without
the interest rate, which is therefore a universal element that characterizes
the proper functioning of the economic system.

In the chapter dedicated to population, Amoroso also discusses
Marx’s theory. A comparison with Marx will often reappear in Amoroso’s
work. His attitude will be that of his master. Pareto had already analyzed
Marx’s work in the final chapters of his book Le Systéme Socialistes
(1902-1903), where he clearly distinguishes two versions of Marx: the
economist and the sociologist. Pareto believed that Marx’s thesis about
economic theory was completely wrong and contradicted by history, such
as the example of the fall in the rate of profit. Therefore, he considered the
economic part of Marxian theory to be the least scientific, one to be dis-
carded. However, his attitude toward Marx as a scholar of society was dif-
ferent. Marx’s theory stating that social evolution was characterized by a
perennial class struggle was very close to his own theory of the circulation
of elites, which was one of the central themes of Paretian sociology.

This ambivalence towards Marx’s work was emphasized even
more by Amoroso, who, unlike Pareto, considered economics to be a sci-
ence that could lead to an improvement of humanity’s living conditions
and was therefore animated by a desire to reform. Amoroso also considers
Marx the economist’s thesis to be completely wrong. According to Amo-
roso, when Marx was studying price formation, he considered only one
element, the cost of production, disregarding all other factors. His theory
was wrong, as it was reductive and partial. When determining the ex-
change value of a good, it was necessary to consider not only the offer
aspect, the cost, but also that of consumer demand and preferences. How-
ever, according to Amoroso, this was a mistake that many other scholars
made. Amoroso was also one to save Marx, the sociologist, who saw class
struggle as the key to understanding the dynamics of social evolution, even
if it was limited to the conflict between the proletariat and the bourgeoisie.

Amoroso was fascinated even more by George Sorel’s writings
in which class conflict leads to open violence. Amoroso seems to share
Sorel’s way of thinking that aims to justify violence, but not as a force used
with rational calculation to obtain a specific result (which is the one used
by the capitalist system to impose its domination), but rather like a vital
and creative Bergsonian impetus unleashing spiritual energy awaiting to
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manifest. Violence in his view is the condition and means for establishing
gradually higher forms of organization. The whole history of humanity
was crossed in its process by violent factors: Christianity, the Reformation,
the French Revolution, and Mazzinialism. This type of naive-idealistic
voluntarism was one of the elements that leads Amoroso, a moderate man
per se, to join the fascist party.

This first book remained at the level of university notes. In sub-
sequent years, he moved to Bari to teach financial mathematics. His old
material will be developed a few years later in the book Lezioni di econo-
mia matematica (1921), the first treatise of mathematical economics in Eu-
rope at the time.

6. Conclusions

With the decade coming to an end, and especially with Lezioni
being published, 1921 closes the first educational phase of Amoroso’s in-
tellectual path. His contributions from this period are not very innovative,
yet they allow him to present himself as one of Pareto’s brightest students.
The Paretians had an important task: to pursue their projects to transform
economics into a mathematical science, a project difficult to realize due to
Pareto’s legacy itself, as its greatness was more of an obstacle than an ad-
vantage. The theory of general economic equilibrium, the most ambitious
and successful part of the Paretian project, was difficult to improve on; it
was complete. Amoroso was well aware of this. In fact, unlike other Pare-
tians, such as Arrigo Bordin, he will never deal with this topic. Instead, he
will prefer the analysis of partial equilibrium, especially studies of eco-
nomic dynamics.

In his educational decade, Amoroso melts away personal doubts
regarding his professional-scientific destiny. After a brief experience as a
theoretical physics assistant, he decided to walk the path of economic stud-
ies. As soon as he becomes a professor of economics at the Institute of
Bari, he will finally be able to devote himself fully to the foundation of
mathematical economics. The Lezioni of 1921 will be the first mathemati-
cal economics text in Europe. In the 1920s and 1930s, it will also be widely
quoted because the Italian language was popular amongst the small circle
of mathematical economists (for example, Evans 1924). We will see, at
least in this case, a myth being debunked by Pareto’s students’ lack of
originality.
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The doors of the new decade open with the Italian political crisis
and the rise of the fascist regime. Just like his two masters, Pareto and
Panteleoni, Amoroso will not remain indifferent to how the Italian eco-
nomic and political situation has evolved. As a conservative with an anti-
democratic tendency, Amoroso will immediately join the fascist regime
and, in the 1920s, will attempt to combine his analytical education with the
new cultural context created by the establishment of the totalitarian re-
gime.
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Chapter Two

The birth of modern microeconomics
The Lezioni of 1921.

1. The Lezioni of 1921

Amoroso paid great attention to teaching. Throughout his aca-
demic career, he has published his university notes several times. In some
cases, these became textbooks published by important editors. His main
text in the field of mathematical economics was the 1921 Lezioni, followed
by Meccanica economica (1942). In this chapter, we will consider the first.
All Paretian scholars published their university notes. This was a fairly
widespread practice among Italian university teachers. A textbook of this
kind was published by Barone (1908), de Pietri Tonelli (1921), Bordin
(1934), Fossati (1945), and Palomba (1945). Again, in 1955, Sensini pub-
lished his Corso di economia pura, which was directly tied to Pareto’s
Manuale of 1906. Only two of them had an international audience, thanks
to translation. De Pietri Tonelli’s book was translated into French in 1927
under the title Economie Rationelle, and Fossati’s L ‘economia razionale
was translated into English under the title The Theory of General Static
Equilibrium in 1957.

The Paretian texts made for students were evidently recognizable
in the Italian context. Their main feature was the wide use of the mathe-
matical apparatus. The birth of the Scuole Superiori di Commercio in the
second half of the 800s in Italy aimed to promote a postsecondary school
formation in commerce and business. This led textbooks to transform from
descriptive pieces supplemented by many institutional and historical ele-
ments to more mathematically oriented writings. The first was founded in
Venice in 1868. Traditionally, economics (economia politica) was taught
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as a specific subject only in the Faculty of Law; for this reason, the analyt-
ical apparatus was rather modest. One of the most used textbooks, Isti-
tuzioni di economia politica, by Augusto Graziani, did not contain any
mathematical or graphical element, even though it was published in 1904.
The situation in the Scuole Superiori di Commercio was different. First-
year students took a course in financial mathematics and, therefore, were
taught first rudiments of mathematical analysis. This meant that even the
economics textbook could be more demanding on an analytical level. For
example, Pantaleoni’s Principii di economia pura emerged from his lec-
tures in Venice. Principi di economia politica by Barone in 1908 also ori-
ginated from his lectures at the Istituto Superiore di Studi Commerciali e
Amministrativi in Rome. In terms of university teaching, a sort of division
of labor was beginning to emerge. The descriptive manuals were found in
the Faculties of Law, while the more advanced ones were prepared for the
Scuole di Commercio. A sort of new institutional space was thus created
that could bridge the gap between the traditional textbooks and the math-
ematical developments represented by the works of Walras and, in Italy,
Pareto. It was up to the Paretian followers to demonstrate how Pareto’s
theories could reach economists from a modest background in mathemat-
ics, as well as students.

In this context, 1921 is an important date. In the same year, the
first two Paretian textbooks were published: the Trattato di scienza eco-
nomica razionale e sperimentale by de Pietri Tonelli and the Lezioni di
economia matematica by Amoroso. De Pietri Tonelli’s book was supple-
mented by a preface written by Pareto himself. The two texts had the same
purpose: exposing Pareto’s theory, but the final result was quite different.
De Pietri Tonelli limited himself to a simplified presentation of the general
economic equilibrium, while Amoroso’s text contained a completely dif-
ferent and innovative approach. It is probably for this reason that Amo-
roso’s Lezioni was published in several editions until the 1970s. Lezioni is
unusual as a text of mathematical economics. In fact, it does not contain a
presentation of the traditional arguments of infinitesimal calculus but con-
siders the topics of economic theory from a mathematical point of view. In
other words, Lezioni assumed that the student already knew the rudiments
of differential and integral calculus.

Lezioni is divided into five chapters. Following Pantaleoni’s out-
line, the framework comprises consumption, production, and general eco-
nomic equilibrium. The single chapters are then divided into paragraphs,
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as often happens in Italian manuals. The first chapter deals with monetary
phenomena and therefore, in Amoroso’s work, with the kinematics of eco-
nomic phenomena. Amoroso has always given much emphasis to mone-
tary phenomena, which are considered a fundamental and immediate as-
pect of economic reality. In this chapter, he offers a comprehensive expo-
sition of Fisher’s theory and an analytical treatment of index numbers. In
the second chapter, Amoroso presents the theory of the formation of price.
The third and fourth chapters concern the equilibrium of the firm. The fifth
chapter exposes the Walrasian and Paretian theories of general economic
equilibrium. In the following paragraphs, we consider the most important
chapters, omitting the first dedicated to monetary phenomena and the last
one exposing the Paretian theory on general equilibrium.

2. The mathematical theory of consumer and exchange

The second chapter, “L’equilibrio del consumatore,” is divided
into three parts: the consumer’s optimal choice, the analysis of the barter
between two agents, and the general equilibrium of the exchange with n
goods and m agents. While the analysis of exchange is resumed by Stanley
Jevons, and the general equilibrium of exchange resumes the Paretian
equations, the analysis of consumer equilibrium is totally new.

Before developing the optimal consumer choice, Amoroso dis-
cusses an old problem relating to the utility function’s foundation. On this
point, he seems to follow Pantaleoni more than Pareto, considering the
question of the structure of the utility function, which was still open. As
Pier Carlo Nicola (1999, 26) observed, Amoroso was the first economist
to make extensive use of the Cobb-Douglas function, both in consumption
and in the theory of production. Pareto did not pay much attention to this
specific problem. In the mathematical appendix of the 1909 Manuel, the
form of the utility function is discussed only in relation to the problem of
the constancy of the marginal utility of money. This made Christian Weber
(1998) say that the famous Cobb-Douglas function was first formulated by
Pareto. This opinion has been criticized by Hans Brems (1998). A general
reconstruction was then provided by Peter John Lloyd (2011). However,
in a letter from 1907, Pareto showed to the young Amoroso that the spe-
cific form of the production function was an open problem that had to be
analyzed on an empirical basis. It is unclear whether Pareto was the first
to use a Cobb-Douglas utility function. Instead, it is certain, although less
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known, that this type of function has been widely used by Amoroso since
the beginning, for example, in his 1913 Corso di Economia pura, mainly
for pedagogical reasons.

Amoroso’s positivistic project was to empirically derive the char-
acteristics of the utility function. In order to do so, he started with the well-
known Fechner’s law according to which every sensation is given by the
logarithm of a stimulus. This, as Amoroso observes, corresponds to the
economic intuition that the intensity of satisfaction decreases as quantity
increases. Using the notation of Amoroso, we consider the following ex-
pression, Q(x) = Aln(x), where x is the quantity of a good. To transform
this psychological relationship into a utility function, Amoroso considers
its logarithmic transformation, v = In Q(z), with z = In(x). He develops
the Taylor expansion limited in the first derivative:

v=A+B(z— z) [1]
Considering its logarithmic form,

InQ = A + B(lnx — Inx,) [2]
Equation [2] can be written in the following form:

Q(x) = cx® [3]

a=B c=e/xf [4]

For [3] to be effectively a utility function, Amoroso observed that
the following conditions must apply, ¢ > 0, but above all, a < 1. In other
words, the utility function can be considered a linear approximation of
Fechner’s law. Amoroso concludes, “In the hypothesis in which variations
of a single commaodity are considered, if the conditions are verified, the [3]
is suitable to analytically represent a utility function” (ivi, 80). Therefore,
for the Paretian economist, equation [3] was no longer a useful analytical
device but derived from a fundamental psychological law that could be
verified experimentally. This confirmed Pareto’s assumption that psychol-
ogy was at the ground of the economic theory.

Amoroso extended the utility function to the case of many goods,
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considering the optimal choice of the consumer. The utility function as-
sumed the following expression: U(x,y,z...) = x®y%z% ... Even in
the new formulation, the value of the exponents must be less than unity
and greater than zero. Amoroso offered, in paragraph 17, “Applicazione
alla determinazione sperimentale di una funzione di utilita”, a statistical
identification of the parameters involved in the utility function, taking into
account four categories: food, clothes, housing, and other expenses. Con-
sidering the income of an Italian family in the 1920s, he found that the
parameter of food in the utility function amounted to nearly 0.6.

Being set up in this way, the problem became, for Amoroso, an
ordinary constrained maximization problem to be solved with the La-
grange multiplier method. The expression that has to be maximized, ob-
tained by Amoroso, is as follows:

F(x1%,3,%3 .. ) + A(x1D1 + X3P2 + x3p3 ...)  [5]

The first-order conditions, together with the budget constraint, al-
low to obtain the quantities of equilibrium consumption. Amoroso geo-
metrically considers the simplest case of two goods. On page 105, we find
a graph that shows the tangency condition between the indifference curve
and the budget line that appears in every microeconomics text.

FiG. 13.

Equilibrium of consumer behavior (Lezioni p. 105)

Amoroso also offers a mechanical interpretation of consumer
equilibrium; this final position is a rest point, as in the case of constrained
material points considered by cinematics. He also carries out an elaborate
numerical example with a utility function of five goods.

Moreover, in the utility function, Amoroso follows this condition:
(ay + a, + a3 ....=1). The reason for this very strong hypothesis has
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nothing to do with the nature of the utility function. With simple steps,
Amoroso can demonstrate that in this case, with the sum of the exponents
equal to the unit, the following relation holds:

A=1=pyxo+DyYo +Ps20 .., [6]

with (xg, Yo, 2o ... ) representing the initial resources. In other
words, in the equilibrium position, the value of the Lagrange multiplier
corresponds to the consumer’s income (I). This analysis of the optimal
consumer choice illustrates the specific aspects of Amoroso’s approach.
The use of mathematical tools allows him to transform the economic prob-
lem into a mathematical model of maximum with constraints.

The second part of the chapter is less innovative and considers a
classic topic from Jevons onwards on the exchange between two agents.
Here, Amoroso proceeds directly with a mathematical example to con-
struct the contract curve, assuming two Cobb-Douglas type utility func-
tions. Amoroso easily demonstrates that the methodology used to solve the
formation of price in the context of the barter problem can be extended to
the general case with n goods and m economic agents. He then takes steps
to verify the conditions of compatibility of economic behavior. That is, the
number of equations is equal to the number of unknowns. Other mathe-
matical details do not interest him at this stage. His focal point is as fol-
lows:

Always keeping in mind that what we say now is limited to the consid-
eration of the phenomenon of exchange. The examination of the individual equa-
tions of the system [....] notes that all and the only circumstances (causes) that
influence the determination of prices are: a) the psychologies of all individuals
present on the market; b) the quantities of all the goods initially owned by each
individual. (Amoroso, 1921, 133)

Prices, therefore, are parameters that express the tensions of the
economic system, which are derived only from marginal utilities and initial
endowments. The analogy with rational mechanics is complete. The final
equilibrium is the result of contrasting forces. The theoretical superiority
of the Paretian approach lies in the fact that the Marshallian demand curve
can also be obtained as a particular case of equations of general equilib-
rium, as Amoroso elaborated in the final paragraph of the chapter.
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3. The equilibrium of the firm

In Lezioni, the equilibrium theory of the firm is developed in two
parts. By reversing the approach that will later become standard in micro-
economic textbooks, Amoroso first discusses, in Chapter Three, the equi-
librium of the firm in relation to costs. In the subsequent chapter, “Il capi-
tale,” he instead deals with the problem of building the cost curve. In this
part, Amoroso will directly introduce the production function (funzione di
fabbricazione), and in his examples, he will always use a function of the
Cobb-Douglas type. Amoroso is the first to extend the indifference curve
to the case of two production factors. He demonstrates that it will be pos-
sible to obtain the cost function as the minimum cost given the production
or as the maximum production given the initial resources. We will focus
on this paragraph in part three: the equilibrium of the firm.

Amoroso developed a general theory of firm equilibrium, both in
cases of perfect competition and monopoly. In both cases, substantial in-
novations were introduced with respect to the existing literature. In order
to analyze the equilibrium of perfect competition, even Amoroso assumes
the usual assumption of zero profit. Here, according to Amoroso, there is
a first difficulty, as in economic reality, two cases can be distinguished:
increasing and decreasing costs. Already in the lectures of 1913, he had
assumed that the marginal and average cost functions of the individual firm
had a characteristic U-shape, following Barone in this context.

In order to offer a general theory of the firm, Amoroso introduces
the new notion of virtual cost, v(x). Given a generic cost function 6 =
6 (x), with u = 6(x)/x, average cost, and m = 6'(x) marginal cost, the
virtual cost is defined by Amoroso by the following relations:

v(x) =u if u=m [7]

v(x) =m if m>u [8]
In other words, the virtual cost is equal to the average cost in the
decreasing section of the average cost curve and equal to the marginal cost
in the increasing section. He needs this articulated view to demonstrate

that firm equilibrium occurs when the following relationship holds: p =
v(q) (Keppler and Lallement 2006).
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For Amoroso, this overall view of free competition has two im-
portant implications. The first is that firm equilibrium can be stable or un-
stable. The analogy with rational mechanics is complete. As he wrote:

In mechanics, it is customary to distinguish between the various forms
of equilibrium: stable, unstable, and indifferent. Equilibrium is stable when, if a
small shift from the initial configuration is produced, forces develop that tend to
bring the system back into equilibrium. It is unstable when, in the case of a small
shift, forces develop that tend to move the system away from the initial configu-
ration; in the third case, the equilibrium is indifferent. Examination of the two
cases considered suggests that, even in the theory of production, the equilibrium
can be stable or unstable; and precisely the first case occurs when the marginal
cost is increasing, the second occurs when it is decreasing. (Amoroso, 1921, 186—
7)

Following Amoroso, in the case of decreasing average cost, the
equilibrium is unstable since a single firm tends to absorb the entire de-
mand by becoming a monopoly. In the other case, the increase in produc-
tion tends to augment the cost and price, thereby reducing the quantity re-
quired by the market and restoring the initial equilibrium. Second, he did
not share Barone’s opinion that competition could bring production down
to the minimum average cost. On the contrary, in his opinion, economic
reality is characterized by firms that have different cost structures. These
differences led to the formation of rent. In most textbooks, in the long run,
rent is postulated to disappear owing to the force of perfect competition.
Amoroso did not see it from this point of view. He considered rent a typical
phenomenon of a capitalist economy, rising with economic development.
In his writing from the 1930s, he saw, in the formation of rent, one of the
most salient evils of the economic system and one of the reasons for mov-
ing toward a planned economy. He fully developed his vision of competi-
tion in his 1930 article, “La teoria statica dell’offerta,” where he introduced
the concept of minimum average cost (punto di fuga). However, in his
view, this minimum price would not be an attractive feature; on the con-
trary, it could be used to generate a hierarchy among similar firms that
characterize the economic reality. In the context of the 1930s, as we will
see, the idea of a demand function with infinite elasticity was considered
simply unrealistic and therefore useless.

The paragraphs dedicated to imperfect competition are also new.
The first two consider the case of monopoly. At the time, the monopoly
theory was grounded in the diagrams found in Rudolf Auspitz and Richard
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Lieben’s work (1887) and in a mathematical sketch by Pareto (1911). Am-
oroso offered the first complete analytical treatment of this topic, a treat-
ment that is basically still used nowadays. Additionally, in this case, the
basic scheme is constrained maximization. He assumed (using his nota-
tion) that the monopolist maximizes the following profit expression:

T =px—0(x) [9]

Under the constraint of the demand equation p = ¢ (x), Amoroso
gets the following expression:

x@'(x) + o(x) — 6'(x) =0 [10]

This equation is the core of the pure theory of monopolistic mar-
kets. In this market, the marginal revenue is no longer constant; it varies
in relation to the quantity produced. In this way, the problem of the mo-
nopolist is solved by Amoroso in a very elegant way from a mathematical
point of view. Expression [10] and the equation of demand are able to de-
termine the equilibrium output of monopolists. Amoroso did not explore
the welfare consequences of the results obtained but focused his attention
on some particular cases, such as the effects of progressive taxation on
monopolistic profit or the role of advertising. The theory of monopoly
paved the way for the analysis of oligopolistic markets.

4. The general theory of rent

The third chapter also contains a broad and formal treatment of
the theory of economic rent. This theory occupies a central position in Am-
oroso’s thinking because it will become a central element when justifying
his corporatist turn in the 1930s. The formation of ever-rising rents will be
one of the main defects of capitalist economic organization.

First, Amoroso notes that the difference between costs and reve-
nues, and therefore the surplus generated by production (I) can be divided
into two parts. The first part is profit, and the second part is rent. In a strict
sense, profit derives from the difference between price and marginal cost.
Following Ricardo, rent is instead defined as the difference between the
average and the marginal cost. Following Amoroso:
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I=R+P=(p-wx+(p—-—m)x [11]

In [11], perfect competition tends to eliminate the last term be-
cause the price tends to be equal to the marginal cost, whereas the fate of
the rent differs. First, Amoroso observes that the formation of economic
rent is a very general phenomenon. Here, Amoroso takes up Ricardo’s the-
ory and proposes a mathematical representation. As for Ricardo, when pro-
duction takes place at increasing costs, there is a difference between the
cost of the last unit produced and that of the previous units. This difference
is collected by the landowner in the case of agricultural production or by
the entrepreneur in the case of industrial production. Strictly speaking, in
any case, it is an income derived from circumstances unrelated to produc-
tive activity. For this reason, economic rent has always been considered in
a negative way, as in the case of urban rent, which inflates the value of the
fund only because it falls within the perimeter of the building areas. Amo-
roso is primarily interested in proposing a mathematical theory of rent.

The general formula of rent is as follows:

R(x)=x(v—u) =x6"(x) —0(x), [12]

where x is the quantity produced, v the virtual cost, in Amoroso’s
language (i.e., marginal cost) u the unit cost, and 6 (x) the function of total
cost. The first derivative [13] is as follows:

R'(x) = x 0" (x), [13]

where R'(x) has the sign of 6" (x), the derivative of marginal
cost. As total production grows, the rent grows if the marginal cost also
increases. In general, directly considering unit cost, [13] becomes the fol-
lowing:

R(x) = x*u'(x) [14]
Amoroso concludes that if the total production is X, the rent is
equal to the square of x times the derivative of the average cost. It is clear

that with the increase in production, even rent will tend to expand, gener-
ating a redistributive conflict that is the basis, according to Amoroso, of
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Ricardo and then of Marx’s theory. In any case, even in a perfectly com-
petitive system, the surplus determined by the rent cannot be eliminated,
which, from its own point of view, will be one of the main contradictions
of the capitalist system.

5. The theory of oligopolistic markets

The theory of oligopolistic market developed in paragraphs 38
and 39 is probably the most innovative part of the Lezioni because it is
completely new. Edgeworth’s review (1922) focused on this precise part.
Thanks to these paragraphs, in the 1930s, he was still considered the main
follower of Cournot’s theory among the mathematical economists.

The 1921 Lezioni constituted one of the three phases of Amo-
roso’s oligopolistic theory, the central one. At the beginning, Amoroso fol-
lows Pareto. Pareto’s “Mathematical Appendix” of the French edition of
his Manuel (1909) deals with the issue of non-competitive markets in
mathematical terms, focusing on the case of duopoly. Paragraph 69 of the
text presents the case of two firms and one good. In the discussion, Pareto
confronts Edgeworth, albeit without naming him. In a previous long essay
published in Giornale degli Economisti (1897), Edgeworth concluded that
in the case of duopoly, the solution presented an oscillatory character. The
individualistic actions of the two firms led to continuous fluctuations in
the quantities produced and, therefore, in price. In mathematical terms, the
solution was indeterminate. Pareto contested this conclusion, affirming
that the problem was rather impossible since the number of equations was
greater than the number of unknowns. At the end of his brief discussion,
Pareto (2006 [1909]) observed the following:

From a mathematical point of view, it is incorrect to say, as is often the
case, that in the case of two monopolists and one good, the equilibrium is inde-
terminate. On the contrary, it is impossible because there are conditions that are
incompatible. (Pareto, 1909, 468)

Pareto therefore rejected Edgeworth’s approach, and it is worth
noting that he also completely ignored Cournot’s approach. The reason for
this unsatisfactory state of oligopoly theory at the beginning of the century
is clearly stated by Pareto (2006 [1909]) in the following paragraph:

8 73 From an economic point of view, in the case of the problem in 8§69
[the duopoly] one can observe that, starting from a given position, the reduction
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of price increases its profit and reduces that of its competitor to zero; and vice
versa. The solution to the problem that we have here is therefore impossible be-
cause no position of stable equilibrium is possible. (ivi 469)

To find a solution, Pareto proposed abandoning pure economics
and viewing this problem from another angle, concluding as follows:

8 75. It is pointless to ask, using pure economics, what would happen if
there were two individuals who had the power to exercise the monopoly of selling
the same good. Pure economics, showing that it is impossible for these two indi-
viduals to use their monopoly by acting according to type Il. It is up to the obser-
vation of the facts to let us know the equilibrium position.

The pure economics cannot even tell us that the two individuals will
infinitely move between the two extreme positions of equilibrium. This is a con-
sequence of the fact that the equilibrium is determined by two incompatible equa-
tions. (ivi, 470)

Pareto’s view was immediately adopted by the young Amoroso.
In the 1909 article, “La teoria dell’equilibrio economico del prof. Pareto,”
he considered the case of duopoly and provided the following observation:

Edgeworth’s solution is incorrect: but Loria’s article adds nothing. A
rigorous solution is given to the problem in Manuale. There are two missing equa-
tions in system (C), ¢4, and ¢,, . All the unknowns can be expressed in the
function of two of them. These are determined by the two monopolists, who can
impose on each one a single condition. However, it is not possible for both to
achieve the maximum profit: these two conditions are incompatible. If they swing
from one position to another, if they agree, if one dominates the other, or if there
is something else which changes the framework of the problem, it is not a task of
pure economics. It is a kind of research belonging to applied economics or rather
to sociology. Pure economics tells us that the conditions set out in our problem
are incompatible, and that is enough. (Amoroso, 1909, 364)

The young Amoroso agreed with Pareto. He shared the idea that
a mathematical treatment of this type of market was not possible for logical
reasons and that economic theory should have been supplemented with so-
ciological considerations. However, his initial position changed at the end
of the subsequent decade. Before becoming an economist, Amoroso was a
mathematician; thus, he could not be satisfied with the sociological solu-
tion proposed by Pareto.

In Lezioni Amoroso presents Cournot’s approach as the natural
extension of the monopolistic scheme in the case of n producers of the
same good (i.e., the oligopolistic market). In analytical terms, the system
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to be solved consists of (n + 1) equations (n profit equations of n monop-
olists and the demand function) that determine (n + 1)unknowns, the
quantities produced by each firm, and the price in the spirit of general equi-
librium. The maximization of the profits of n firms under the constraint of
a demand curve determines the necessary equations to obtain equilibrium
in the market. Following Amoroso, the demand function is as follows:

p=¢px+y+z...) [15]
Each oligopolistic firm maximizes its profit function:
I, = px — §(x) [16]
The first-order condition is as follows:
x'(x+y+z.)+ex+y+x...)=0"(x) [17]

Amoroso’s lectures focus essentially on two problems. The first
is the existence of a solution (8§ 37) that is easily resolved by considering,
similar to Cournot but unlike Pareto, that each oligopolistic firm considers
the production of all the others as given. This individualistic behavior of
the firm determines a very peculiar equilibrium defined by Amoroso in
metaphorical terms as an equilibrio di guerra (equilibrium of war) (ivi,
210), as it arises from the contrast of egoistic interests. Therefore, Amo-
roso was able to overcome the difficulties encountered by Pareto without
ever naming him. Following the strategy proposed by Cournot, according
to Amoroso, every firm maximizes its proper level of production, assum-
ing that the production of other firms in its profit function is constant.

Keeping his usual style of reasoning, Amoroso presents a numer-
ical example. After making the necessary calculations, he notes that the
equilibrium values found have a peculiar feature: neither of the two firms
has the convenience of varying the quantity produced, given the produc-
tion of the other. Thus, it is an equilibrium that is optimal, with a very
restricted meaning. From a historical perspective, we can say that we are
faced with a rudimentary early definition of what would be the equilibrium
of optimal response or the Nash equilibrium 30 years later. Amoroso does
not capture all the possibilities of this new formulation of economic equi-
librium, which would be possible only after the publication of Theory of
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Games and Economic Behavior (1944) by John Von Neumann and Oskar
Morgenstern and the birth of game theory.

The second problem considered in Lezioni was the optimality of
the equilibrium reached, not only for the individual firm but also for soci-
ety. Amoroso observes that if firms behave like a single monopolist and
try to maximize joint profits, a different position of equilibrium will be
achieved, which will be more convenient for each oligopolistic firm. In
this case, production is lower and the price is higher. Amoroso demon-
strates that whether the production in this collusion will be greater or lower
depends on the structure of the marginal costs of a single firm compared
with the marginal costs of the entire sector. In formal terms:

]=11+12+I3+"'+IN [18]

In equilibrium:

oI

S=(+z+)9@+y+x..) 19

The second term of [19] is negative; therefore, oligopolistic firms
tend to collude in order to limit production and increase prices. Amoroso
shows that this tendency toward collusion, in turn, is determined by the
cost structure. He then symmetrically analyzes the case of the many mo-
nopolists, reaching similar results.

Thanks to this contribution, Amoroso earned a solid reputation as
a mathematical economist. In particular, he was considered to be the main
exponent of Cournot’s approach on the analysis of non-competitive mar-
kets. However, this assessment would prove to not be very rewarding, as
the community of mathematical economists viewed Cournot’s approach as
highly unsatisfactory (Chamberlin, 1929). The main criticism was con-
cerned with the lack of realism. If the mathematical argument was solid
and unquestionable, the relevant issue called the model’s interpretative
power into question. It seemed to the small community of mathematical
economists, from Edgeworth to Pigou and von Stackelberg, that Cournot’s
assumptions were erroneous because they were in stark contrast to the eco-
nomic reality. The hidden contrast, always present in economics, between
the rigor of mathematical models and interpretative realism is sometimes
very strong. In the interwar period, the pendulum swung in favor of the
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request for greater realism.

The paragraphs on the theory of oligopoly contained in Lezioni
had great resonance internationally, as they induced Edgeworth’s criti-
cism. In the following year, Edgeworth responded in The Economic Jour-
nal via an extensive review of Amoroso’s book, with the main part dedi-
cated to providing a critical interpretation of Amoroso’s duopoly theory.
Edgeworth was very critical of the Paretian scholar, almost to the point of
being harsh. In his review, he observed the following:

We believe that Professor Amoroso is alone among high authorities in
siding with Cournot in this matter. The view that in monopolistic competition
“the output is indeterminate”. . . “Is now commonly accepted,” says Professor
Pigou; And, he adds, “it seems to me to be the right one” (Wealth and Welfare,
p. 193). Altogether our author’s teaching about duopoly cannot be considered as
part of accepted science. We should recommend the omission of this topic, if it
was proposed to translate the work into English with the view of supplying the
much-felt need of an introduction to mathematical economics. (Edgeworth, 1922,
405)

The critical argument was directed essentially toward Cournot’s
model, which was considered a misleading representation of the function-
ing of the oligopolistic market. Edgeworth’s reasoning, however, pro-
ceeded in a peculiar way. Since there were no formal or conceptual errors
in Amoroso’s analysis, Edgeworth chose to use the same numerical exam-
ple employed by Amoroso by adopting prices as strategic variables, as in
Bertand’s model, instead of quantities. He numerically demonstrated that
in this case, a position of stable equilibrium was impossible and that the
price was ever-oscillating. Ultimately, Edgeworth intervened to defend the
model that he advanced in 1897, rather than to contest that of Amoroso
with purely external criticism. Amoroso did not respond to Edgeworth’s
criticism. He returned on this topic only in the 1930 article, “La curva stat-
ica di offerta,” as we will see later.

6. Determining the cost function

The fourth chapter is entitled “La teoria del capitale.” In it, Amo-
roso determines the construction of the curve of the minimum cost in mod-
ern terms. This chapter also contains a number of theoretical innovations
arising from his close following of the theoretical scheme adopted for con-
sumer theory. In fact, he suggests this analogy. Consequently, the utility
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function of the consumer becomes the production function, or la funzione
di fabbricazione, using Amoroso’s expression. This function, which con-
nects the inputs to the product, is the one we find in ordinary microeco-
nomics texts. In the algebraic examples he proposes, Amoroso uses a mul-
tiplicative form in which the sum of the powers is equal to the unit, as in
the case of the utility function. Therefore, we can say that he theoretically
anticipates the use of the Cobb-Douglas function.

Given a generic production function, the problem becomes that
of establishing, given the price level of inputs, the value of the minimum
cost as a function of quantity. Following the model of consumer theory,
Amoroso introduces the notions of marginal product and production indif-
ference curve, that is, the different combinations of factors of production
that give the same level of output. Pantaleoni’s influence is remarkable on
this point. In fact, Amoroso uses the expression of marginal utility of cap-
ital and labor, recalling Pantaleoni’s idea that factors of production give an
indirect utility.

To keep things simple, he thoroughly analyzes the case in which
there are only two factors and a single product, which is the standard case
of microeconomic theory. As the case of consumption, the equilibrium po-
sition is where the producer’s budget constraint is tangent to the slope of
the indifference curve. Amoroso’s conclusion in the case of production is
as follows:

We have enough practice with the properties of the systems of indif-
ference curves, in order to be immediately able to state the fundamental property
of the considered curves. They are as follows:

1) Ofall the points in the same curve, that is between point represent-
ing combinations of 6,, 6,, which lead to the same amount of y, the point which
leads to the minimum cost of production, is that in which the curve is tangent to
one of the [isocost] lines;

2) Of all the points belonging to the same line [isocost], that is all the
point representing combinations of 6,, 8,, which lead to the same cost of produc-
tion ¢, the point which includes the maximum product is that in which the line
being considered is tangent to a line [of indifference]. (Amoroso, 1921, 312)

In this passage, Amoroso clearly states the principle of duality,
which is a characteristic of economic reasoning. The optimal choice in the
field of production represents the maximum value of the output, given the
inputs, or symmetrically, the minimum value of the inputs, given a certain
output to reach. Ultimately, the solution to the firm’s analytical problem
leads to defining the minimum cost function that Amoroso implicitly
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writes in the following way:
H(c,y) =0, [20]

an equation that defines the varying of the cost (c) to the varying of pro-
duction (y). Amoroso does not dwell on the geometric form of [20], but
from the discussion of the previous chapter, it is evident that it assumes a
concave form at the beginning and then a convex form, with returns first
increasing and then decreasing.

This follows an interesting discussion of free trade and protec-
tionism. Here, Amoroso closely follows Pareto. If free trade optimizes pro-
duction, in some cases it can be restricted for political or social reasons. In
fact, the free play of economic forces alters the distribution of wealth in-
ternationally and can favor those in particularly advantageous positions.
Consequently, in some circumstances, customs duties are fully justified.
Amoroso then devotes an entire paragraph to the problem of the factors
that influence the interest rate, which is determined by the preferences for
the future, the propensity to save, and the cost of new capital. A long par-
agraph devoted to the interest rate in socialist society closes the analysis.
Here, Amoroso closely follows Pareto. The laws of the economy cannot
be ignored, even in an economic system without private property; there-
fore, there will still be a price for savings, that is, the interest rate.

7. Economic and the maximum of ophelimity

The 1921 Lezioni closes with a final chapter devoted to the math-
ematical representation of the theory of general economic equilibrium.
Here, there is nothing new compared to the Paretian treatment, except that
the exposition is clearer and mathematically more effective. We are inter-
ested in two points.

The first concerns the relationship between competitive equilib-
rium and economic welfare for society. In paragraph 59, Amoroso dis-
cusses this aspect. It is well known that competition leading to an optimal
allocation of resources has been one of Pareto’s most notable achievements
in his appendix in Manuale. This proposition then became the first theorem
of welfare economics in postwar literature. However, contrary to what
might be expected, this theorem did not have great relevance among the
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Paretians who considered it a pure mathematical result but of modest in-
terest. It was clear that the final allocation depended on the initial distribu-
tion of resources. As the first changed, so did the second. Amoroso is well
aware of this. In particular, he observed how the proposition of maximum
welfare, which should be attained by free competition, was subject to at
least three limitations. The first was institutional. Every economic system
is immersed in a system of social and cultural rules, the institutional con-
straints of Paretian memory, which therefore influence the final outcome.

The second limitation stems from the chosen time horizon. The
maximum achieved by free competition is instantaneous, which, however,
may not coincide with the intertemporal maximum, but the main criticism
is the third. For Amoroso, the notion of maximum utility has a conven-
tional nature: it refers to the criterion used. The maximum achieved by free
competition only tells us that a possible shift from this position would harm
someone, but it does not tell us whether the position reached is actually the
best for everyone. Here, emerges the Paretian distinction between the max-
imum for a community and the maximum of a community. The market
fulfills only the first individualistic criterion. The maximum of collectivity,
on the other hand, requires society to be treated as a single entity, but to do
this, according to Pareto, we must abandon the economics and enter the
domain of sociology. As they were interested in a realistic interpretation
of the theory of general economic equilibrium, it is no surprise that Pare-
tians devoted little energy to his analytical refinements. The only one who
followed this path was Bordin, who, in the 1934 Lezioni, anticipated the
conditions of equality of the marginal rate of substitutions among goods
brought to light by Lange in his fundamental contribution in 1942.

Lezioni then had a methodological closure. Amoroso resumes Pa-
reto’s summary tables in regards to the analogy between economic phe-
nomenon and mechanical phenomenon. In his own words:

In the following prospectus it is clearly indicated, compared to mathe-
matical economics, which path is walked upon and which is yet to be covered by
the traces of science, upon which mathematical economics has been modeled on
so far, rational mechanics. (Amoroso, 1921, 467)

If the static part, as seen in Lezioni, had been completed, the pro-
ject of achieving economic dynamics would be much more difficult. Sim-
ilar to Pareto, Amoroso concluded that the equations of economic dynam-
ics were unknown. He will devote his time and attention to this research
program in the following decade.
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8. A new methodological perspective

Pareto died in August 1923. The following year, in October 1924,
also Pantaleoni died. Within a year, Italian economic science lost the main
characters of the marginalist revolution and their main two established fig-
ures of reference. The Giornale degli Economisti dedicated some mono-
graphic issues to these two great economists in the February 1924 and in
the March and April 1925 editions. These journal issues collected the con-
tributions of the most important economists of the time. There are also two
interventions written by Amoroso, the first dedicated to Pareto and the sec-
ond to Pantaleoni. These two writings are an opportunity for Amoroso not
only to pay homage to his two masters but also to further clarify his idea
of economic science. His approach was made even more explicit in his
1925 essay on Jevons and in his 1926 inaugural lecture on the course of
economics in Rome after the call. These articles constitute a unitary mo-
ment that, on one side, shows how some theoretical elements have been
consolidated, and on the other, some clear future tendencies. Let’s consider
them in chronological order.

The 1924 essay is significantly titled “Meccanica economica.”
For Amoroso, the most fundamental of Pareto’s contributions was that of
developing the static economic theory following the scheme of rational
mechanics. From this point of view, any economic action can be consid-
ered the effect of forces subject to certain constraints. In one way, this
analogy is deeper but more problematic in another. In fact, the physics
model requires that for each economic action, it is possible to identify an
index function in order to maximize the potential function. If this is possi-
ble on an individual level, so we can determine the maximum level of util-
ity for the individual or the maximum production of the individual enter-
prise, it won’t be on the level of the economic system as a whole. Eco-
nomic systems, unlike mechanical systems, are not conservative. There is
no single index function for the entire community. Amoroso will return to
this point the following year in his essay, written in honor of Pantaleoni.
He observed:

It has been repeatedly said that the general problem of economic equi-
librium is a problem of relative maximum. This statement, in its general form, is
misleading. It is indeed necessary to distinguish the case in which one considers
an economic entity (individual system) from that in which different economic
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entities are in contact and therefore in contrast with collective or social systems.

The general problem of economic equilibrium in an individual system
is indeed a problem of relative maximum; the hedonistic principle defines that
the function of maximizing is ophelimity; physical and legal constraints limit the
range of variability of this function.

The opposite is true of a social system in the cases referred to in a [cap-
italist system] and S [protectionist system] from this article. Each economic en-
tity, in the field in which it is free to move, moves with the intention of keeping
its maximum usefulness. But this does not mean that the resulting configuration,
for the complex of all movements, corresponds to the maximum of those individ-
ual functions, taking into account all the constraints of the system. The sophistry
implicit in this statement is evident but mathematical, for the impossibility of
postulating two or more conditions of the maximum independent. (Amoroso,
1925, 120)

This view is expressed in the same year’s essay on Jevons (Amo-
roso 1925). The greatness of the English economist, the initiator of the
marginalist revolution, was that of having addressed economic problems
directly with a mathematical tool. However, this methodological aspect is
not enough to establish economics as an empirical science.

Amoroso then introduces an epistemological vision that will char-
acterize him in the following decades. For the Neapolitan economist, eco-
nomic theorizing has two clearly distinct dimensions. The first is pure eco-
nomics, mathematical or experimental, which offers theoretical models or
data of experience. The second is the moral dimension of economic life,
which Amoroso calls applied economics or economic metaphysics. In his
words:

Applied Economics is instead a moral science, which on the contrary
discusses the moral value of those different systems. Applied economics is there-
fore moral philosophy, thus has nothing to do with the applications of economics.
(Amoroso 1925d, 869)

If the moral dimension plays a very limited role in the case of
individual choices, it instead becomes a fundamental aspect of the choices
of the community. These choices require, by definition, a clear identifica-
tion of the moral values on which society is grounded. This normative as-
pect of the economic investigation, which will be crucial in Amoroso’s
intellectual evolution, is at the center of his inaugural lecture in 1926 in
Rome, entitled “Cosa é fede e cosa é scienza nelle dottrine economiche.”
In Amoroso’s words:
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I put myself forward in this speech to demonstrate three things. First:
that in every doctrine there is always a scientific part and a part that transcends
science and is an article of faith. Second: that in the field of economic doctrine
the scientific part is constituted by the pure economics which investigates, under
certain conditions assumed as fundamental postulates, the laws through which the
production and the exchange of wealth takes place. Third: that Applied Econom-
ics is the transcendent part, which judges, according to conscience, the moral
value of the fundamental postulates, which are the basis of Pure Economy. (Am-
0roso 1926, 366)

In the final part, Amoroso specifies, in his opinion, these moral
systems of applied economics. The first is the liberal system, which he now
considers completely obsolete in the new context of monopoly capitalism.
The second is the socialist one, which, despite its values of brotherhood, is
economically parasite and condemns the economics to inefficiency. Then,
there is a third system, which is what Amoroso indicates as a model: the
nationalist, imperialist, or fascist. As we shall see in the next chapter, he
will devote his theoretical efforts to justifying and emphasizing his choice
to adhere to the ideals of the fascist regime, a choice derived from a some-
times-naive mixture of nationalist elements and other traits of Catholic
voluntarism.

9. The methodological problems return: the debate with the
mathematician Ugo Broggi

Given these premises, one could think that Pareto and his follow-
ers had a fruitful relationship with mathematicians. On the contrary, this
relationship was very problematic at the beginning and totally absent from
perspective. Certainly, Pareto’s controversy with the young mathematician
Gaetano Scorza, who appeared in the Giornale degli Economisti, did not
contribute. Scorza was induced to intervene in mathematical economics by
Pantaleoni, and his economic writings constituted a brief stint that ended
in the two-year period 1902-1903. The controversy was triggered by
Scorza’s article, “Osservazioni sulla teoria del baratto del Prof. Walras,”
in which he contested the weakness of the mathematical apparatus of the
theory of general economic equilibrium. This was followed by a brief re-
view of Cassel’s book in which the mathematician contested the principle
that free competition would obtain the maximum utility to society. Pareto’s
reply, “Di un nuovo errore di intendere le teorie economiche” (1902), was
somewhat disproportionate but allowed him to clarify the characteristics
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of the Paretian optimum that was different from the idea of ordinary opti-
mum, as asserted by Scorza. In modern terms, Scorza pointed out that,
without further restrictions, the Paretian optimum had only one local char-
acteristic. The discussion was closed polemically by Pareto with a letter to
the Giornale degli Economisti in which he expressed his intention of not
replying to Scorza’s articles (Gattei and Guerraggio, 1999).

A similar episode, both in style and content, involved Amoroso.
Pareto died in 1923, and in the following year, the Giornale degli Econo-
misti hosted numerous articles aimed at highlighting his scientific merits.
A dissonant voice was that of Ugo Broggi, an Italian mathematician who
had long since moved to Buenos Aires and returned to Italy for a couple
of years. Broggi was a sort of polymath. He graduated in actuarial mathe-
matics in Gottingen in 1902 and two years later in economics in Rome. In
1908, he returned to Gottingen, obtaining his doctorate in mathematics un-
der the supervision of David Hilbert, with a thesis on the axiomatization
of probability theory. In 1909, he settled definitively in Buenos Aires,
where he was appointed professor of mathematical analysis at the Univer-
sity of La Plata. In 1911, he began teaching rational mechanics and, in
1920, financial mathematics. The Giornale degli Economisti published an
extract from his lecture on Pareto in 1923, entitled “Sull’economia pareti-
ana.” In his brief contribution, Broggi was not very generous toward Pa-
reto, raising two equally important orders of criticism. The first was math-
ematical, concerning the lack of formal rigor of the general equilibrium
theory. The equality among the number of equations and variables was
poor mathematical architecture. His words are as follows:

This is a consequence that should be based on a prior examination of
the nature of the equations of the economics, and that does not seem well demon-
strated. There is an algebraic theory of systems of linear equations. In the case of
linear equations, it cannot be stated that if there are as many equations as there
are unknowns, these are determined. They are if the equations are independent
and the theory offers the possibility to investigate whether the equations of a
given system are independent, or not. It is on this theory that the examination of
when n equations or binding relations n + p variabies (yy, ..., ¥n; X1, ... Xp) iM-
plicitly define the y, in function of the x,, is based, an examination regarding
which, as is well known, the consideration of the determinant of the system of
relationships is very important. As far as the economics is concerned, the need
for this examination was not even suspected: nor could the investigation lead to
any result until the nature of the relations, with which one works, be defined.
(Broggi 1924, 332)
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The second criticism was even more penetrating because it re-
ferred to the lack of realism in the theory of general economic equilibrium.
The ideal condition that every economic entity depended on all the others
was too general and completely useless from the point of view of genuine
empirical science. He noted:

The alleged analogy of the equations of economics with the equations
of mechanics arises from a state of confusion, which is difficult to explain: the
form of mechanics’ equations is, in fact, completely general, but to each concrete
mechanical problem correspond particular equations, the equations of the prob-
lem, which we obtain by placing in the equation the conditions of the problem
supposedly, reduced, in non-purely verbal accordance with the principle of suc-
cessive approximations, to what is essential in them. There is no equilibrium in
the universe while a homogeneous chain which | imagine suspended by its ends
has not reached its equilibrium position: | do not deduce from the equilibrium
conditions of the universe that the conditions of the chain are bad. | get them only
from considering the forces that operate on the chain, and that are reduced to one,
the weight. (ivi, 333)

The following year, Broggi intervened with a comment on the ar-
ticle by Amoroso Meccania economica of 1924. His controversy with Am-
oroso had two episodes: January and September 1925. In his first note
“Sulla meccanica economica,” Broggi complained about Amoroso’s very
improper use of the categories of rational mechanics, in particular the no-
tion of potential. He noted that there was confusion between the notion of
potential on an individual level, the case of the utility function, and on a
social level. Here returns the problem of the social evaluation of economic
welfare. Second, for Broggi, even the introduction of constraint functions
without their specification was arbitrary. In essence, rational mechanics
analogies would be only nominal and undemonstrated. The same issue of
the journal contained Amoroso’s reply. Amoroso invited Broggi to read
Pareto and accused Broggi of being superficial, in the sense that the notion
of potential applied to economics had some peculiarities. He escaped the
fundamental question of giving some examples of forces operating in the
economics as in the field of rational mechanics. Broggi replied in the same
year, considering himself totally dissatisfied with the answer, going back
to the weakness of the concept of the Paretian optimum and the need to
make realistic assumptions in building economic models. Amoroso’s re-
sponse was rather annoyed. He concluded in the same way as Pareto: “On
my own, | think that, under these conditions, it is useless to continue” (Am-
oroso 1925c, 502). If the community of mathematical economists did not
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tolerate intrusions, on the contrary, mathematicians were very open to
economists. In 1928, Amoroso was invited to hold a lecture at the Interna-
tional Mathematics Congress in Bologna.

10. The path that wasn’t chosen: the axiomatic theory of the
consumer.

Unlike Pareto, Amoroso did not ignore the mathematical objec-
tions of the mathematicians and provided a single partial answer in his
1928 article. This article constituted a small deviation in Amoroso’s re-
search path (Guerraggio 1998). It can be said that this is the only contribu-
tion in which he addressed an economic problem from a true mathematical
point of view. Perhaps stimulated by Broggi’s observations, Amoroso
dealt with some questions that were still unsolved. Given the difficulty of
the theme, Amoroso considered only the case of consumer equilibrium. In
the introduction, Amoroso specified the purpose of the article:

The classical theory of consumer equilibrium, in the well-known form
that it was constructed by Walras, Edgeworth, Pareto, and as it is recorded in the
treatises, including my lectures on mathematical economics, is not complete. In-
deed, by reducing the problem to a maximum problem, it requires the data to
satisfy certain equations, which are necessary for the maximum, not already nec-
essary and sufficient. Then there is the discussion of the system, that is, the
demonstration of the existence of solutions, the determination of their number,
etc.. Filling this gap is the subject of this note. (Amoroso 1928a p. 30)

Amoroso structured the article into two parts. In the first, he of-
fered the traditional treatment advanced in Lezioni. The problem of con-
sumer equilibrium was a problem of constrained maximum to be solved
with the technique of Lagrange multipliers. The second part showed how
the problem of the existence and uniqueness of the solution could be solved
in a formalistic way. This approach made Antonio Guccione and Enrico
Minelli (1999) observe that Amoroso was a pioneer of the axiomatization
of economics, which would later develop from the work of Wald (1936).
The hypotheses from which he derived the properties of consumer equilib-
rium were the following with U = f (x4, x5, ..., x;-) the utility function:

:—Z >0, d2U/dx?<0 Vx, € (a,b) [21]
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(6_U) = +4oo (B_U) =0 (x = x1,%2, ..., %) [22]

0xr Xr=a 0xr Xr=b

Using four lemmas, Amoroso proved the existence and unique-
ness of the equilibrium point. With the first and second lemma, he used the
concavity of the utility function to demonstrate that if an equilibrium point
existed, this was unique and corresponded to a maximum. With lemma
three, he showed that equilibrium existed in a particular case. With the last
lemma, existence was demonstrated by the induction of many goods. In
the years that immediately followed, Amoroso did not continue along this
path of research but changed direction, dedicating himself to dynamics. In
his lessons collected in Meccanica Economica, dated 1942, he mentioned
the problem concerning the existence and uniqueness of solutions. Ex-
plaining the theory of the consumer, Amoroso reasserted the validity of the
results obtained fifteen years before, with some numerical examples.

While writing this contribution on the axiomatic theory of the
consumer, Amoroso had already decided to change the direction of his re-
search. In 1928, he participated in the International Congress of Mathe-
matics in Bologna as a guest speaker with a contribution that was then
published the following year in the Giornale degli Economisti with the
title, “Le equazioni differenziali nella dinamica economica.” In the intro-
duction, he observed:

A few years ago, mathematical economics seemed to be at a standstill.
After Walras and Pareto’s general arrangement, which brought together in a sin-
gle synthesis, in the theory of equilibrium, all the ideas which had subsequently
arisen for about half a century around the mathematical representation of eco-
nomic phenomena, it seemed that the last word had been said, at least for a while,
and that the new method had given, for the moment, all the fruits it was capable
of. Not that new mathematical problems did not appear: but their solution seemed
to surpass the forces of the human intellect. We thought about the numerical res-
olution of the equations of equilibrium. But what human mind would be able to
algebraically deal, up to the solution, with nonlinear systems of thousands of
equations or thousands of unknown variables? (Amoroso, 1929b, 68)

Thanks to the mathematical investigation put forward by Evans,
the great American mathematician, dynamic problems could now be
treated formally. Indeed, until the Second World War, the dynamic theory
and the economic theory of corporatism, entirely intertwined in Amoroso’s
work, would constitute the center of his theoretical research.
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11. Conclusions. What image of mathematics is used in the
economic domain?

In his contribution in honor of Pareto, Ricci (1924) observed that
when a Paretian, such as Barone, wrote an economic manual, he had to
abandon the theory of general economic equilibrium and instead adopt the
Marshallian view of partial equilibrium. Pareto’s theory was not suitable
for a textbook. The same can be said to have happened for Amoroso. The
1921 Lezioni is not a Paretian text, as will be, for example, the Trattato by
Alfonso de Pietri Tonelli. The theory of economic equilibrium is generally
relegated to a final summary chapter and does not constitute the center of
the work. In its contents, the text is clearly inspired by Pantaleoni’s Prin-
cipii di economia pura and is an ideal continuation. This is signaled to us,
even if indirectly, by Amoroso himself. In his 1925 article in honor of Pan-
taleoni, Amoroso mentions the reason why Pantaleoni’s 1889 text had only
one edition. The fundamental reason, according to Amoroso, was that Pan-
taleoni considered his text too deficient in the mathematical part, given the
subsequent development of the discipline after Walras and Pareto.

The result of this choice was remarkable. From a historical point
of view, he was not only a pioneer in the application of mathematics to
economics, but, in turn, he also achieved results of great value. For the first
time, the theory of the consumer and production have been considered in
a unitary way, applying the techniques of constrained maximization. Mo-
nopoly theory has almost definitely been explored in its analytic content.
The theory of uncompetitive markets has also found an initial arrangement,
not to mention other minor findings, such as the interest rate theory. For
all these reasons, Lezioni is a text that has been widely circulated not only
on a European level, but we also find it cited in the bibliography in Evans’s
Mathematical Economics (1930). In a way, Amoroso’s Lezioni was prob-
ably too ahead of its time. The community of mathematical economists
was very small and not very influential. After World War 11, mathematical
economics was transformed into economics, and those who had antici-
pated this trend had already been forgotten.

The Lezioni and the other articles highlighted Amoroso’s great
effort to transform economics into an exact science based on the model of
natural sciences. From this point of view, we can say that he accomplished
the project suggested by Pareto, but if we then look at the chosen mathe-
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matical approach, a different picture emerges. The image of the mathemat-
ical economics developed by Amoroso shows some characteristic features
that are different from Pareto’s setting. First, Amoroso was not very inter-
ested in the analysis of general equilibrium (i.e., in economics as a study
of society as a whole). In the “Mathematical Appendix” of the Manuale,
Pareto placed the equations of the general economic equilibrium at the
center of the mathematical analysis of the economic phenomena, also con-
sidering the case of comparative statics. Nothing similar can be found in
Amoroso’s work, who developed, following Pantaleoni ‘s footsteps, a par-
tial equilibrium analysis. In consumer theory, the most innovative contri-
bution was the equilibrium of the consumer. In production theory, he trans-
formed monopoly theory into a true mathematical object. Even the analysis
of the oligopolistic market is not pushed much further in terms of general
equilibrium analysis. In other words, Amoroso did not have the ambitious
and general vision of Walras and Pareto. In this way, he achieved new and
more interesting results.

A second aspect was the idea that only mathematical analysis
could allow further development of economic analysis. Amoroso reduced
every economic problem to its basic structure, which was that of a maxi-
mum constrained problem. Each economic problem manifests itself as a
system of equations, which is of mutually consistent relations. The study
of these equations offers suggestions for explaining concrete phenomena.
In Amoroso’s view, the mathematical rigor was functional to the interpre-
tation of the economic reality. Other, more formal questions are simply set
aside and considered outside the domain of economic science as empirical
science. Let’s consider, for example, the problem of the utility function.
Today, we rely on the axiomatic approach based on preferences. The
method chosen by Amoroso was completely different and based on an ex-
perimental law. If Amoroso’s solution seems outdated to us, it is probably
not for its intrinsic weakness but because in the post-war period, the para-
digm of research for formal properties became dominant. Now, this formal
approach is questioned by experimental psychology, thus proving in some
way the validity of previous approaches.

This brings us to a third aspect of his image of mathematics. In
Amoroso, we do not find theorems or formal proofs, but rather detailed
numerical examples. Every economic problem is presented as an applied
mathematics problem. This was not only an educational tool but also an
epistemological choice. The dense lectures held at the Istituto di Alta
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Mateamtica in Rome are also full of specific examples. You can find the
style chosen by Amoroso in the textbooks on rational mechanics, where
the mathematical demonstrations are well replaced by empirical relation-
ships treated in a formal way.
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Chapter Three

The ideological turn: Amoroso as
corporatist economist

1. Introduction

The period between the two world wars was a phase of economic
thought that hadn’t been studied much until a few decades ago. Apart from
Massimo Finoia’s pioneering writings (Finoia 1980, 1983) in this field,
and from the collection of reviewed essays by Ombretta Mancini, Fran-
cesco Perillo, and Eugenio Zagari, La teoria economica del corpora-
tivismo (1982), a first fundamental starting point, is represented in the
work prepared for the 1990 conference in Pisa dedicated to corporatism in
Italy (Faucci 1990b). Here, the question of the development of economic
science between the two world wars was examined in depth for the first
time. Thanks to the work of Faucci and others, a considerable amount of
research has subsequently accumulated (Faucci 1990, 2014, Guidi 2002,
Gattei 1995).

This activity of studying the period between the two wars has re-
cently intensified. A first important contribution was the volume La cul-
tura economica tra le due guerre (2015), edited by Piero Barucci, Simone
Misiani, and Manuela Mosca. To bear witness to this are five volumes that
collect the works presented in the seminar in Florence from 2016 to 2021,
edited by Piero Barucci, Piero Bini, and Lucilla Conigliello, entitled La
cultura politica, giuridica e economica in Italia tra le due guerre. A rele-
vant event was also the 2018 conference sponsored by CIPEI, entitled
“Economists and economic science in Italy during fascism,” whose work
was collected in two volumes entitled An institutional History of Italian
Economics in the Interwar period, volume I-11 (2019, 2020), edited by
Massimo Augello, Marco E. Guidi, and Maurizio Bientinesi. In just a few
years, the considerable delay in historiographical research by economists
and historians of economic thought has recovered. It’s not only the eco-
nomic theories, or the positions of individual scholars, but also the entire
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spectrum of the institutional economic culture of those two decades that
has been explored. Today, we can say that we understand the contributions
made by Italian economists in a more complete and satisfactory way in the
context of the totalitarian experience of the fascist regime. Amoroso has
certainly been one of the main protagonists of this story, although more at
the international than the national level, as we will see.

2. Historical background

Italy was exhausted from the First World War. The index of agri-
cultural and industrial production had fallen by almost 30%. Public debt
had increased exponentially. Industrial conversion had led to plant clo-
sures and increased unemployment. The Giolittian Age, which had been
marked by the middle class’s attempt to incorporate the demands of the
workers’ movement, seemed to have come to an end. The socialist move-
ment aimed to achieve greater trade union freedom and the implementation
of profound social reforms. The extension of universal suffrage, which
gave enormous power to the lower class, and the Great War substantially
changed social relations. On the one hand, the great masses of workers and
peasants expected to achieve results that could live up to their suffering
sacrifices; on the other hand, many speculators became wealthier during
the war.

In 1915, Benito Mussolini founded the group “azione rivoluzio-
naria” and inserted himself into the debate regarding Italy’s entry into war.
After the war, in March 1919, he created a new political movement “I fasci
di combattimento” to support the economic and moral claims of war vet-
erans. The program was as follows: eight-hour work days, land to peasants,
workers included in the enterprise’s profits, the state had limited functions,
freedom of press, and freedom of thought. However, in the Milan elec-
tions, Mussolini received only 1.4% of the votes.

The fascist movement gained momentum during the biennio
rosso in 1919-1920. The most significant episode was the occupation of
factories in September 1920, involving about 300 factories. It was above
all in Turin, where the labor movement discovered its maximum strength.
Faced with the workers’ protests, the Giolitti government decided not to
intervene. Following the increase in strikes, the fascist movement experi-
enced great expansion. It mainly became a useful tool for agricultural op-
erators, especially in the Po Valley, who financed it against the peasants’
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protests. In addition, the fascists began to hit the town councils ruled by
socialists.

Giolitti held new elections in April 1921. This is how 35 fascists
entered parliament. In November 1921, Mussolini transformed the move-
ment into a party that assumed the name Partito Nazionale Fascista. The
program of this new party was based on nationalism, universal suffrage,
denial of class struggle, and economic liberalism. Meanwhile, the fascists’
violence intensified without the state even mentioning intervening. The
fascist party gained increasing support among the middle class and indus-
trialists, no longer willing to endure strikes. In October 1922, the party
showed its strength by marching on Rome. The king appointed Mussolini
to form the new government. It was a coalition government of fascists,
liberals, democrats, and nationalists. Despite being in power, the fascists
did not abandon the use of violence.

Meanwhile, the construction of the totalitarian regime had started.
Two new institutions were immediately established: the Gran Consiglio
del Fascismo and the Milizia Volontaria per la Sicurezza Nazionale. To
gain full control of parliament, a new electoral law was passed with a large
majority premium. In the 1924 elections, the Fascist Party won 64% of the
votes. With the assassination of Giovanni Matteotti, the socialist parlia-
mentarian who had condemned electoral frauds and violence, fascism ex-
perienced a very serious crisis, yet one that it overcame thanks to the sup-
port of the monarchy and the old political class. Then, the construction of
the new regime began. The prime minister’s power was strengthened. On
a local level, the elected mayors were replaced with the Podesta of royal
appointment. This led to the total abolition of freedom of the press and the
dissolution of parties and trade union organizations that were not fascist.
In 1926, a special court for the defense of the state was created, and in
1927, the police force was reorganized with the creation of a special sec-
tion in charge of repressing anti-fascist activity. The regime’s structure
was then completed with reconciliation with the Catholic Church. On 11
February 1929, the Lateran Pacts between the state and the Vatican were
signed.

In its initial phase, the fascist government implemented a liberal
economic policy, administered by Minister of Finance Alberto De Stefani,
favoring industry and productive export activities. Following the 1925 in-
ternational monetary crisis and the loss of value of the lira, Mussolini de-
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cided to replace him with Giuseppe Volpi, who immediately started a pol-
icy of the opposite role, based on protectionism, on the revaluation of the
lira and a greater intervention of the state. Convinced that defending the
exchange rate was a decisive factor for the fate of the regime, Mussolini
was led to a strong revaluation of the currency against the pound, the so-
called Quota 90. At the same time, the issue of the monetary basis was
entrusted to the Bank of Italy, whose character as a central bank became
even more accentuated. In order to counteract the deflationary effect
caused by this exchange-rate maneuver and to start the productive recov-
ery, the government’s action was directed towards a sharp reduction in
costs, obtained by a drastic reduction in wages. In December 1928, the
regime launched a policy of full reclamation of the peninsula’s wetlands.

This kind of economic policy of the regime was also made possi-
ble, thanks to the dismantling of trade unions and workers’ organizations.
In October 1925, the Pact of Palazzo Vidoni was signed in Rome, with
which the confederation of entrepreneurs declared to recognize only the
fascist unions. The logical consequence of this agreement was the law of
3 April 1926. With this law, the so-called syndacalistic phase of fascism
began. The only union that had been recognized by law was the fascist one;
the strike and lockout were suppressed, and a labor judiciary was created
to resolve disputes. Then, the Ministry of Corporations and the National
Council of Corporations were established. In this way, the foundations
were laid for the construction of the new corporatist economic order, with
which the economy would be managed directly by the productive catego-
ries. The principles of corporatism were then summarized in the Carta del
lavoro, which, not being a law, had only a character of propaganda. The
Ministero delle Corporazioni was created in 1926, but the corporations
were established by law in 1934. All the economic sectors were organized
in corporations, made up of the workers’ representatives and employers,
who should have reconciled the interests of the various working classes
and the state. There were 22 corporations coordinated by the Consiglio
Nazionale delle Corporazioni. The representatives of the various corpora-
tions then went to form, together with the members of the Consiglio Na-
zionale del Partito Fascista and the Gran Consiglio del Fascismo, the
Camera dei Fasci e delle Corporazioni. This, established in January 1939,
replaced the Chamber of Deputies.

The 1929 crisis also made its effects echo within the Italian econ-
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omy. In the early 1930s, unemployment rose sharply, and productive ac-
tivity contracted by about 30%. To address the crisis, the first measure
taken was the reduction of wages by 8% for industrial workers and for
public and private employees. The banking sector also began to show signs
of difficulty. Loans from American banks were cut, and so was the financ-
ing of the firms. The state intervened by engaging in a more substantial
series of interventions. In November 1931, the Istituto Mobiliare Italiano
was created, and three years later, in 1934, the Istituto per la Ricostruzione
Industriale (IRI). Thanks to extensive public funding, the IRI supported
the firms and intervened to rescue many banks, becoming their owner.
Through the banks, the IR1 also exercised control over the companies they
owned, such as Ansaldo and llva. Encouraging public work was another
way of overcoming the crisis and absorbing unemployment, such as the
policy of full reclamation. However, they were often propaganda interven-
tions because their practical scope was very limited. During the 1930s,
state intervention in the economy and public services was realized through
special institutes, some born at the turn of the century and others com-
pletely new, thus laying the foundations of what will be called the welfare
state.

3. Italian economists: the general framework

Initially, fascism did not have a specific economic doctrine, and
even in the 1930s, it would still not be easy to identify the specific features
of fascism in the field of economic science. Even the concept of corporat-
ism, the most characteristic economic element in the regime’s economic
ideology, was declined in a very different way by the regime’s intellectu-
als, despite the flood of essays and the countless conferences dedicated to
this theme. Those who have been involved in reconstructing the events of
economic theory in the twenty-year period of fascism have divided the au-
dience of economists into different camps, depending on the greater or
lesser proximity to the regime’s ideology, corporatism. For our purposes,
the most useful categorization remains that suggested by Finoia (1983),
which distinguished four categories. The first comprised the old guard of
liberal economists who adhered, also for age reasons, to traditional theory
such as Attilio Cabiati, Epicarmo Corbino, Bresciani-Turroni, Jannaccone,
and Luigi Einaudi. The second consisted of those who continued their em-
pirical and institutional investigations and thus remained on the margins
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of the proper theoretical debate such as Gino Gini, Ulisse Gobbi, Giorgio
Mortara, Lionello Rossi, and Arrigo Serpieri. The third category included
truly corporatist economists, that is, those who worked largely in historical
or philosophical studies and who immediately saw in the corporatist doc-
trine a way to recast economics and bring the discipline abreast with the
times, such as Arias, Filippo Carli, Massimo Fovel, Ugo Spirito. The
fourth category—certainly the most problematic one but also the most in-
teresting—was that of economists rooted in neoclassical theory who took
serious account of corporatism, seeking to find within it elements of gen-
uine scientific progress beyond the empty rhetoric of nationalism and the
political and ethical ends of economic action. Amoroso belongs to this cat-
egory, as do other economists like Marco Fanno and Ugo Papi.

Until the 1930s, the third category of economists—the econo-
mists of integral corporatism—dominated the scene. According to this ap-
proach, fascist corporatism was supposed to carry out a profound refoun-
dation of economic science. All these scholars were united by the criticism
of individualistic utilitarianism and liberal economics. They intended to
replace the traditional homo economicus with a new pattern of behavior
based on the relational nature of economic action. Arias developed his idea
of corporatist consciousness (coscienza corporativa), which should have
completely replaced the selfish economic agent (Arias, 1936). For Carli
(Carli, 1937), the starting point of economic science was not the individual
but the group in which each one was put. Hence, the notion of homo cor-
porativus means an individual capable of spontaneously taking into ac-
count collective interests. In the same line of thought, we find another mi-
nor economist, Carlo Emilio Ferri (Ferri, 1930). All these authors, includ-
ing others who could be added, did not arrive at an adequate conceptual
elaboration of new economic categories but remained anchored to a sub-
stantial sociological or historical vision of economic science. It is no coin-
cidence that their contribution was considered modest from a theoretical
point of view (Bini, 2021).

Quite different was the case of Ugo Spirito, who, in numerous
contributions, lashed out against atomistic and liberal economic science
(Spirito 1932). For the philosopher, corporatism’s task was to bring unity
between the two fundamental economic dimensions of economic life: the
individual and the collective. Spirito came to suggest a complete sociali-
zation of production with his proposal of corporazione proprietaria, a sort
of collectivization of the means of production, an idea that fueled heated
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discussions. However, in the early 1930s, the debate on corporatism as
economic theory of fascism remained confined to intellectuals of histori-
cal, sociological, or philosophical formation. Criticizing traditional theory
only led to confused and obscure criticism on an ethical and epistemolog-
ical level. Studies on corporatism had failed to attract analytical econo-
mists during the second half of the 1920s. The Giornale degli Economisti,
the official journal of economists in Italy, continued to deal with traditional
doctrinal issues, and the first articles on corporatism appeared only at the
beginning of 1930. A sort of tacit consensus emerged: economists could
carry out their research along traditional lines, provided they did not
openly express their dissent with respect to the fascist regime.

As observed by Giuseppe Bruguier Pacini (1936), only in 1930,
starting with the XI1 Meeting of the Italian Society for the Progress of Sci-
ences, Italian academic economists recognized corporatism as a legitimate
field of scientific investigation. Academic economists approached corpo-
ratism as an economic theory when the internal debate of true corporatist
scholars ended; however, they did not arrive at a synthesis of the various
positions (Mancini, Perillo, Zagari, 1982). Amoroso belonged to the fourth
group of economists, the economists of compromise (Bini, 2021). This
large group of economists sought mediation, sometimes more convincing
sometimes less, between the rhetorical demands of the regime and the eco-
nomic science inherited from Pantaleoni and Pareto.

Amoroso was immediately attracted to the fascist movement. He
became a member of the National Fascist Party in 1923. Many factors
pushed him in this direction. This choice was certainly influenced by his
two masters’ attitude towards fascism, Pareto and Pantaleoni. As is well
known, in his last writings, Pareto foresaw the fall of the democratic and
liberal system in Italy. Anticipating fascism through his critique of a cor-
rupt political class, he saw in this a political movement capable of restoring
order and social stability. Panteleoni’s support for the regime was even
stronger. As a finance minister in the coup of D’Annunzio at Fiume, Pan-
taleoni immediately joined fascism. As chairman of the Budget Review
Commission, he was appointed senator in 1923. In his later writings, he
became a fierce critic of democracy, which he considered an anticipation
of socialism.

Amoroso, as a man of authoritarian temperament, admired the
sense of authority and discipline in fascism, while his strong patriotic pas-
sion seduced him to see in the new movement a force that could help Italy
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recover its pride and turn it into a truly dynamic country. Other reasons
come from a deeper root, as we will see. Given his conservative mindset
and open criticism of democracy, he was profoundly troubled by the social
disorders that followed the First World War in Italy, and he saw in an au-
thoritarian regime, along with many other middle-class intellectuals, the
best means to restore social stability and the conservative values that he
saw as being under assault. His Catholic education also played a strong
part in his formation of said view. He was a fascist before he was a corpo-
ratist economist. He had already tried to demonstrate how Paretian sociol-
ogy was an anticipation of the fascist regime in “Ai margini del sistema
paretiano” (Amoroso, 1923).

Even in the thinking of Amoroso, we can distinguish between two
phases: the institutional and the corporatist. Among Paretian economists,
Amoroso immediately aligned with the fascist regime, doing so for ideo-
logical reasons that had little to do with the economic theory of corporat-
ism. Still, in 1924, Amoroso was a convinced supporter of traditional lib-
eral policies. In an article devoted to the post-war Italian economic crisis,
he observed:

Unemployment benefits? Industrial subsidies, banking consortia? They
certainly do not resolve, indeed they exacerbate, the crisis because they artifi-
cially keep alive those conditions of things that must be wiped out if a new con-
dition of equilibrium is to be formed. (Amoroso, 1924, 268)

In Amoroso’s opinion, only the new fascist regime could achieve
the change that Italian society, he said, needed. His early adherence to the
regime also had positive consequences for his academic career. In 1926,
the first Faculty of Political Science was created in the University of Rome.
The new university faculty would have had to create the new ruling class,
both politically and administratively. There were two candidates vying to
replace Umberto Ricci, an economist who wasn’t welcomed by the regime:
Luigi Amoroso and Gino Arias. Minister of Education Pietro Fedele chose
Luigi Amoroso to Arias, who was also supported by the party apparatus
(D’Addario 1993). In his opening speech to the pure economics course,
Amoroso will clarify the terms of his support for the new regime.
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4. Beyond pure economics: the 1925 lectures on applied eco-
nomics

In 1922-1925, Amoroso taught political economy in Naples. An-
other element useful for understanding his approach to fascism and corpo-
ratism is represented by the Lezioni di economia applicata, a text that col-
lects his Neapolitan lessons. Today, the title of the text would be com-
pletely misleading. This is not a review of empirical methods in economics
or a collection of economic data. Amoroso’s applied economics, as we
shall see, is a branch of ethics, with elements that come from Paretian so-
ciology and the history of economic thought. In fact, the first part of the
text contains a detailed exposition of Pareto’s Trattato di sociologia with
the famous distinction between residues and derivations. For Pareto, resi-
dues are the fundamental and primitive forces that move our actions. He
identifies six of these. The derivations are, on the contrary, the various
rational arguments for their reasons. Among these derivations, the instinct
of combinations, which is the key to understanding human cognitive ac-
tivity, and the persistence of the aggregates, which explains social evolu-
tion, are the focal points for the study of social phenomena. Following Pa-
reto’s example, the treatment is full of references to Greek and Roman
history.

According to Amoroso, the Paretian distinction between residues
and derivations finds its expression in the scientific field by distinguishing
the intellectual activity between pure science and applied science. Pure
science consists of propositions obtained using the deductive method. In
the case of the social sciences, applied science is related to the values that
a scholar intends to pursue. Amoroso will always remain faithful to this
fundamental distinction. Therefore, even in economics, there is a pure the-
ory that deals with determining certain economic theorems and an applied
approach that is part of a moral philosophy. As Amoroso observes:

Indeed, by pure economics we mean an economics that has been emp-
tied of its moral values which keep distinct the different economic systems (lib-
eralism, protectionism, socialism), regardless of any moral judgment relating to
them.... Some theorems of pure economics are invariant compared to the regime
that expresses the economic organization of production. (Amoroso 1925, 95)

Pure economics is, according to Amoroso, a kind of geometry that
is a set of propositions consistent with one another and universally valid.
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Geometry is neither true nor false; it simply satisfies certain axioms. Am-
oroso pushes the similitude forward. As there are different geometries,
such as Euclidean, the elliptical, or the hyperbolic, which differ in the un-
derlying axioms, likewise different economic theories can exist, each of
which starts from different assumptions. From this point of view, for Am-
oroso, the hedonistic principle performs the same function as Euclid’s V
postulate, so we can speak of a Euclidean economic science. But alongside
this are also the non-Euclidean economic sciences, such as collectivism,
which denies private property, paternalism, which violates the principle of
private freedom, utopian socialism, and so on. For Amoroso, every eco-
nomic doctrine has its pure part, which consists of a series of propositions
deducted from the postulates that form the basis of the system. A pure
treatment of capitalism, socialism, protectionism, and many others exists,
and they “all have the right of citizenship in the territory of economics”
(Amoroso 1925, 207).

For Amoroso, who was educated by Pareto’s lessons on the com-
plexity of the facts in economic life, pure economics cannot exhaust the
realm of economics:

It is not enough for man, for the citizen, to know the properties, so to
speak, of the various possible economic configurations: socialism, liberalism or
protectionism. He wants a criterion to guide and enlighten him in his choice,
therefore here arises the need to have beside the pure economics an applied eco-
nomics, in which the hypotheses that constitute the bases of the single systems
are discussed and certified by the light of the moral conscience. Applied econom-
ics must therefore be understood in the sense of applying moral values. (ivi,192)

Therefore, we have a philosophical concept of applied econom-
ics, which has a certain Kantian inspiration, to which Amoroso will always
remain faithful, even when, a few years later, he begins to approach cor-
poratism. This ethical dimension of economics is rooted for Amoroso in
the object of economics and is therefore unavoidable. Amoroso observes
that the hedonistic postulate works perfectly in an individual economic
sphere regarding everyone’s own choices. However, economic life also
has a collective dimension:

There is no postulate in this regard that has the same strength as that of
the hedonistic postulate in the systems of individual economics. In other words,
there is no postulate that summarizes the conscious conclusion that a community
proposes to their own economic actions. In short, there is no collective economic
interest that can be as clearly defined as the individual interest. (ivi, 194)
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In particular:

In short, there is an antithesis, so to speak, between the process of pro-
duction and that of distribution. Most men demand an abundance of bread and
equal conditions. Experience shows that the two demands are contradictory. If
bread is plentiful, there must be unequal conditions. If you want equality, you
must be content with less bread. This antithesis contains the moral problem that
forms the nucleus around which the questions of applied economics gravitates.
(ivi, 199)

From this perspective, according to Amoroso, classical econo-
mists who naively postulated the possibility of canceling this moral dimen-
sion, hypothesizing a complete harmony of interests between economic
subjects, have fallen into error. However, even more in the wrong were the
socialists who thought that the collective ownership of production could
undo economic laws. It should be noted that Amoroso makes no reference
to the fascist economic order at this time. In fact, the fundamental law that
will regulate the labor market, prohibiting strikes and eliminating trade un-
ion freedom, will be issued only in April 1926.

The second part contains a historical treatment of the evolution of
economic ideas, which we will treat in the next paragraph, considering the
Lezioni di dottrine economiche of 1927. Although the classical school
takes credit for allowing Amoroso to reach pure theory, it also has the de-
fect of completely ignoring the moral dimension of every economic action.
This was not a theoretical weakness but a simple effect caused by how the
economic conditions in which the thought of classical economists matured
had been completely overridden. This distinction between the scientific
and moral dimensions of economic reasoning will allow Amoroso to con-
tinue his mathematical economics studies and, at the same time, adhere to
the new totalitarian order.

5. The first phase. Amoroso supporter of the fascist regime

Why did Amoroso become a convinced supporter of fascism and
the new authoritarian regime? Many factors contributed to this choice.
Amoroso had already stated that fascism was not a scientific doctrine, but
rather a set of moral values that descended directly from the Catholic tra-
dition. After all, this ethical vision, which was opposed to socialism and
liberalism, was soaked in nationalism (Amoroso 1925).
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This position is fully articulated in the Lezioni sulle dottrine eco-
nomiche (Amoroso 1927), a collection of lectures given at the University
of Rome. This book is divided into two parts. The first is a philosophical
treatment in which Amoroso discusses the various forms of knowledge and
the different concepts of the world, such as pragmatism, idealism, and ma-
terialism. In this philosophical part, Amoroso devotes plentiful space to
Paretian sociological theory. The second part is dedicated to the evolution
of economic theories from ancient Greece to the fascist (not corporatist)
doctrine. After a short examination of Greek economic thought, Amoroso
highlights the economic ideas of the Middle Ages, characterized by a
strong spiritual impetus.

For Amoroso, economic science begins with the classical school.
With it, “political economics passes from metaphysics to physics” (p. 210).
The classical school is summed up in the Smithian principle of the invisi-
ble hand in the hypothesis of perfect competition. Ricardo, whom Amo-
roso greatly admires, is considered primarily for his theory of rent, an im-
portant concept that Amoroso will extend to all economic sectors. With
Mill, classical economics reaches its complete synthesis. For Amoroso,
“Stuart Mill is the most complete and perfect exponent of economic liber-
alism, of which he clearly summarizes the fundamental properties, accord-
ing to the classical school’s results and method, namely Smith, Malthus
and Ricardo” (Amoroso, 1927, 227).

After classical school, for Amoroso, economic thought took three
different paths: the doctrines of socialism, of national economy, and the
historical school. As in Keynes, marginalism is not considered a specific
episode but is included in the classical school. However, while classical
economists extolled the beneficial virtues of competition, industrial devel-
opment also showed serious flaws, which led to a critical reaction. Amo-
roso mainly focuses on three lines of thought: the doctrines of collectivism,
national economy, and historical school. Sismondi and then Prudhon were
the first to condemn the poor conditions of the workers and to request a
strong state intervention. The collectivism of Sismondi becomes, in Pru-
dhon, the denial of private property. The second challenge for the classical
economics theorems was represented by the system of the national econ-
omy and therefore by commercial protectionism, proposed by Friedrich
List. The third critical orientation was advanced by the historical school,
which rejected the universal and deductive character of economic science.
The next step in the Amoroso’s view was represented by Marx’s scientific
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socialism and Sorelianism. In the brief analysis of Marx’s theory, Amo-
roso openly refers to Pareto’s criticism, which we have already examined.
There are words of admiration:

Marxist doctrine is a virile and combative one, which is based on deep
passions, exalts some of the noblest human qualities and has not considered tak-
ing an extremely despising attitude. This explains its success as a revolutionary
religion: its vitality, which persists even after the fall of the underlying ideology.
(Amoroso, 1927, 270)

The last link is represented by Sorel’s doctrine of revolutionary
syndicalism, which led the Marxist doctrine to its extreme consequences.
Amoroso will be very impressed by his Réflections sur la violence (1908),
a text he will often cite. For Amoroso, Sorel’s reflection is based on two
fundamental points. The first is the idea of the apology of violence as a
tool for the moral regeneration of European nations. The second is the af-
firmation of the general strike as a means of maintaining the consciousness
of the working class in high spirits. Although Sorel himself was disap-
pointed by how his thought was applied in both the French nationalist
movement and later in Russian Bolshevism, Amoroso closes this section
as follows:

As destiny had it, he died a few weeks before the march on Rome and
could not see in ltaly, the land where he was read and loved, even more than in
his beloved France, the triumph of those same moral principles that had been the
passion and torment of his life.” (Amoroso, 1928, 283)

Sorel’s influence, and his eschatological view based on class vi-
olence, may perhaps explain how a mild-tempered person like Amoroso
could side with the fascist movement, which made, from the very begin-
ning, systematic violence against political opponents one of its distinctive
features.

The last chapter of the lectures is dedicated to the Dottrine della
pacificazione sociale. For Amoroso, the doctrine of social pacification par
excellence is the social doctrine of the Catholic Church contained in the
encyclical Rerum Novarum of Leone XIII of 1891. The aim of the encyc-
lical was to offer a solution to social concerns by recalling the essential
tasks of the state in the name of collaboration between social classes. In
the words of Amoroso:

At this point the Pope traces the framework of State duties regarding
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the social field. A focal point is the denial of the liberal policy of absenteeism and
neutrality. It is the State’s duty to intervene to ensure public order and tranquility;
family health and stability; respect for moral and religious laws. (ivi,284)

And so on:

Therefore, whilst the State protects private property in defense of the
rich, it simultaneously has the duty to also act in defense of the poor.

The state must intervene in strikes, as to prevent or compose them. It
must defend the moral or spiritual good of the workers, protect bank holidays;
make laws on the working hours for women and children; prevent wages from
falling below what is necessary for the subsistence of a working family.” (ivi,
285)

This vision of social reconciliation called for by the Church has
been realized, according to Amoroso, with the 1926 law on the regulation
of the labor market. In the previous year, the pact of Palazzo Vidoni had
been signed, with which industrial associations had granted representation
only to fascist unions. The law of the following year intervened signifi-
cantly in labor market. It was with this law that the corporatist economic
order was effectively established. The new law abolished the right to strike
and trade union freedoms. It introduced two new tools to rule the labor
market: the erga omnes validity of collective agreements stipulated by the
trade unions (i.e., the fascist trade unions) and the creation of a special
labor court, the Magistratura del Lavoro. Besides the regime’s rhetoric,
the 1926 law entirely overcame resistance by the trade unions, and regula-
tion of the labor market became an essential component of the regime’s
economic policy. This law was, in Amoroso’s opinion, a fulfillment of the
principles of social justice contained in the Pope’s encyclical, Rerum No-
varum. In his own words, “the voice of the pope was collected after 35
years in the fascist legislation that realized what was substantially invoked
in the Encyclical and indeed went much further in the assigned way” (ivi,
285). He saw in the labor markets’ authoritarian institutional setting a so-
lution to the class struggle between labor and capital and a necessary step
in the process of social reconciliation. A key element of Amoroso’s eco-
nomic thought was the idea that class struggle between labor and capital
was not an inherent condition to a capitalist economic and social organi-
zation, even if the struggle was about property rights and the ownership of
the means of production or just about the problem of inequality in income
distribution.

Contrary to the existing extreme solutions supported by liberal
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and socialist partisans, he believed that it was possible to set up an eco-
nomic and social system that could serve as a feasible alternative to both
the capitalist lack of a minimum of social responsiveness and socialist pro-
posals in favor of the abolishment of private property. As Amoroso saw it,
the long-lasting conflict between labor and capital—including the liberal
resistance against all species of labor organization and the socialist support
of trade unionism as a political weapon—was mainly because of capital-
ists’ misconceptions about property rights, namely because they tended to
forget the inherent social responsibilities that went along with those very
rights. Additionally, as a matter of fact, Amoroso eventually deemed the
liberal philosophy underlying capitalism and its economic policy to be re-
sponsible not only for the collapse of the economic system but also for the
emergence of socialism and communism, their inevitable and no less
harmful counterpart.

This support for the fascist regime based on moral and religious
grounds did not induce him to make any specific contribution in terms of
economic analysis. In this period, Amoroso kept his distance from the late
1920s’ polemics on the economic theory of corporatism and the project of
founding economics on a new basis. He remained a neoclassical economist
who worked on completing Pareto’s theory. For example, in his lectures,
he did not mention the corporazioni, the new economic institutions ad-
vanced by corporatist economic theory. This was typical of Amoroso, who,
in his writings, almost never dealt with this specific topic. Still, in the ac-
ademic lectures from the years 1931-1932, entitled Critica del Sistema
Capitalista, in the paragraph “Che cos’¢ I’economia corporativa,” Amo-
roso reiterated that corporatism was characterized by an ethical vision
based on two pillars: the legal regulation of labor relations to overcome the
class conflict and an affirmation of the essential role of the state in repair-
ing the failures of individualistic liberalism. For Amoroso, before it be-
came an economic theory, corporatism expressed an ethical tension that
surpassed both Marx’s historical materialism and the liberal ideology that
descended, according to his philosophy of history, from the Protestant vi-
sion capital’s exploitation of labor (Amoroso, 1932, 125-131). Again, in a
1930 article, he considered that fascism was mainly credited for having
restored an orderly social life. There was nothing from an economic theory
point of view. In Amoroso’s opinion, from this point of view, the fascist
regime was coherent with the Paretian theories of the elites and their per-
ennial conflict.
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Amoroso remained faithful to his training as a neoclassical econ-
omist until the end of the 1920s. In terms of economic science, he, as an
intellectual fascist, did not seem to have anything to say. The situation was
set to change in the next decade, when he attempted to construct a scientific
theory of corporatism. The theory of economic dynamics and non-compet-
itive markets will be a new and unexplored field of research, as we will
see in the next chapters.

6. The second phase. Toward a corporatist economic theory

Only in the 1930s did Amoroso develop his project of building a
truly corporatist economic theory. In doing so, the consequences of the
1929 Great Depression played a relevant role in demonstrating the failure
of capitalism based on free competition. The old economic order disap-
peared, and in this context of turbulence, so did economic thinking, which
had to be rebuilt. Just as the violent social class conflict of the post-war
period determined fascist support, the 1929 crisis sparked a solid attempt
in Amoroso to develop a mathematical theory of corporatism. This is an
element that will distinguish him from other Paretians. His economic the-
ory of corporatism will have two characterizing elements: a macroeco-
nomic approach and an orientation towards dynamics.

In the early 1930s, precisely because of the effects of the 1929
crisis, the fascist regime attempted to gain international recognition as a
possible third way between capitalism and socialism. Amoroso, together
with De Stefani, played a very active role in promoting corporatist order
at the international level. In 1932, a conference on international commerce
organized by the United Nations took place in Milan. The Italian delegates
were De Stefani and Amoroso, while the president of the conference was
Alfredo Rocco. The Italian report was immediately published under the
title “Lo stato e la vita economica”. The article did not explicitly refer to
the corporatist system but contained the fundamental thesis that liberal
doctrine was to be considered obsolete and no longer able to guarantee
equilibrium mechanisms of the economic system. The main reason for said
degeneration of economic life was the process of industrial and banking
concentration. New production processes also reduced the possibility for
free competition to act. A new regulatory system operating outside the
market forces was therefore necessary. It was the state’s responsibility to
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intervene throughout economic plans to prevent or absorb the negative ef-
fects of the global economic crisis. In other words, the 1929 crisis had
placed the relationship between the individual and the state on different
bases, eliminating any illusion of an equilibrium mechanism that may have
been restored by the liberal vision.

The second report presented the year after was more incisive,
again in May, at the London Conference of International Higher Studies,
with Amoroso and de Stefani as speakers. This was published the follow-
ing year with the title “La logica del sistema corporativo” (1934). A second
one appeared in the same year, written with Guglielmo Masci “L’ordine
corporativo” (1934). This year is very important in the periodization of
corporatism. First, in that same year, with the creation of the Corporazioni
envisaged as early as 1926 but never implemented, the corporatist system
moved out of the purely doctrinal debate. The Corporazioni were intended
to be the regime’s main institutional innovation in economic policy, and
this required scientific interpretation by economists. Therefore, with the
enactment of the 1934 law, the purely doctrinaire debate was left behind,
and account had to be taken of the new economic organization that the
Italian state had given itself. From a legal point of view, the Corporazioni
were organs of the state, which thus acquired the appellation of Stato Cor-
porativo. Their main tasks were to regulate economic relationships and
discipline production. A total of twenty-two Corporazioni were instituted,
each consisting of exponents from the Partito Nazionale Fascista, employ-
ers’ representatives, and workers’ representatives. The Corporazioni were
supervised by the Consiglio Nazionale delle Corporazioni, instituted some
years previously in 1930.

This attempt to introduce corporatist topics into traditional eco-
nomic theory also had immediate repercussions at an academic level, with
the change, from the mid-1930s onwards, of the official titles of economics
courses, which by law became courses in corporative economics and cor-
porative economic policy. University handbooks were also adapted to the
new historical contingencies. In some cases, this concerned simple, though
significant, integrations (Papi 1934, Amoroso 1936); in others, the changes
were more substantial (Fanno 1936, Masci 1941-1942). However, it
should be borne in mind that the imposition of corporatist economics was
not all-encompassing and that economists had considerable freedom of ac-
tion. In 1936, the Paretian La VVolpe, published his monograph on dynamic
economic equilibrium, which had nothing corporatist about it and was
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rightly reviewed by the Journal of Political Economy as a work pertaining
to the Paretian tradition (Murray-Thompson, 1938). Second, many articles
by academic economists appeared. Amoroso, Masci, and Francesco Vito
tried to forge a scientific habitus for the new economic institutions.

In his 1934 article, Amoroso intended to support the thesis that
corporatism should not be considered a re-foundation of economic theory,
but rather a natural development of it. In the introduction, he wrote:

Our purpose is to show that order does not make tabula rasa of the past,
but instead grafts on the trunk of the truths of classical economic theory, preserv-
ing what is eternal and universal in the classical system and rejecting what is
contingent and fallacious. Striving to fill the gaps and shortcomings of his con-
struction, the corporatist economics overcomes, does not deny, the classical eco-
nomic theory. (Amoroso and de Stefani, 1934, 150)

For Amoroso, the theory of the classical school, based on the free
action of economic forces, was no longer sustainable in the new economic
contest based on big oligopolistic firms. The alternatives to the classical
school went in the wrong direction. The historical school even denied the
existence of economic laws and condemned itself to blind empiricism.
Mercantilism was also wrong, as it made the state’s action available to
service some peculiar economic interest. Only the corporatist economic
order could constitute an adequate response. In 1926, the law intervened
in an authoritarian manner in the labor market. It was now a case of placing
itself on a wider horizon, which would be the study of the economic cycle
and non-competitive markets.

The corporative order responds in its fundamental lines to the theoreti-
cal reconstruction considered above, in the sense that it values all the groups of
forces from which the dynamic equilibrium results: the natural forces, represent-
ing the tendencies pro tempore; the forces of inertia, expression of the weight of
the past; the expecting forces, manifestation of the hopes and fears of the fu-
ture. In this synthesis the corporatist system surpasses all the three fundamental
currents of the economic thought; the naturalistic strand of the classical, histori-
cal, political one were represented by mercantilism, protectionism or socialism in
their different forms. (Amoroso, 1934, 163)

Why did Amoroso follow this specific pattern in his project to
rebuild economic thought? A possible answer to this could be that this
scheme well suited the mathematical model he had in mind. At the time,
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Amoroso was working on his model of business cycle based on three com-
ponents: the delayed variables, the current variables, and the expected var-
iables. The delayed variables represented the elements belonging to the
historical school. The current variables incorporated the strength of the
current behavior. Finally, the differential variables captured the relevance
of expectations. Seeing how in the business model all these variables were
considered together, Amoroso could legitimately affirm that the corporat-
ist approach realized a synthesis of the old different theoretical paths. In
other words, for Amoroso, corporatist economic theory was a macroeco-
nomic dynamic of the economic cycle. The corporatist element will be the
ability to intervene to reduce the intensity of the economic cycle, as we see
in Chapter Five.

The article written with Masci was very different in its purpose.
The final part presented the key elements of the corporatist order. The two
economists saw, in the Corporazioni, the new institutional setting able to
guarantee social and economic equilibrium. In this case, the point of view
was different. The Corporazioni were necessary in order to reduce the
power of big firms not only in the productive but also in the financial sec-
tor. The formation of monopolies remained the main evil of the capitalistic
economic system.

The pulverization of production, a theoretical presupposition of perfect
competition, is now an increasingly distant hypothesis from reality, since the
overhead costs economics, that is to say, the costs not proportional, marks the
triumph of the great firm, which was only able to spread the growing burden of
overheads over a sufficient mass of output. Such dominance hinders the full flu-
idity of the market, making it impossible for production to adapt quickly to fluc-
tuations in taste and demand. The fixed material, at the same time as it is destined
for a given production, loses all alternative possibilities, and remains permanently
bound to the specific technical form under which it is invested, so that the pro-
duction device loses its elasticity, and the stimulus of prices rising and falling no
longer automatically correspond to those reactions, so that, after a temporary drop
in altitude, demand and supply return to equilibrium. (Amoroso and Masci, 1934,
770)

The new conditions of production were very far from perfect
competition. This means that there are no longer any automatisms that al-
low us to reach economic equilibrium.

The Corporazione is the instrument through which politics achieves its
end. An instrument which did not arise from the systematic meditation around a
theoretical plan elaborated in abstract, but flowed alive from the necessity of life
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and action, the result of the instinct of which posed the need to break with the old
liberal schemes, and at the same time to avoid the bottomless pit of socialist col-
lectivism. (Amoroso and Masci, 1934, 774)

In a corporatist economy, corporations should regulate economic
activity through a complex system of bilateral monopoly markets. The
self-directed economy thus presupposed that at the founding stage of the
corporatist organization, there would be a massive state intervention,
which thereafter would gradually lose importance. While in place, how-
ever, state intervention should provide administrative and political direc-
tion to avoid the evil consequences of the market process, especially on
the issues of unequal income distribution and wastage of resources. The
incentive for the creation of corporations embodied a logic of social and
economic organization in which the realization of the general interest was
previously measured by harmonizing the interests of the different individ-
ual agents and groups of agents operating in a market overseen by the state.
Therefore, the chance was not for planning individual gains, but rather for
the achievement of the common good and net social advantage.

Also worthy of consideration is the contribution made in the same
year on Il Giornale degli Economisti by Francesco Vito, entitled “Sui
caratteri dell’economia corporativa,” which was more focused on the phil-
osophical aspects and in particular on overcoming the individualistic per-
spective regarding the corporatist point of view. Thus, 1934 can be con-
sidered the year from which scientific attention materialized from aca-
demic economists to corporatist economic theory. In the following years,
the writings on the corporatist economy increased exponentially and will
not only be relegated to journals close to the regime.

7. Principii di economia corporativa

The book, Principii di economia corporativa (1938), is Amo-
roso’s final corporatist contribution, one of the main textbooks on corpo-
ratist economics available to the students. In this text, many features
emerged on Amoroso’s approach to corporatism and on economic thinking
in general. A first thing to note is that the text is divided into three books.
The first two develop the traditional theory of value with the new acquisi-
tions, both in statics and dynamics. It contains the traditional analysis of
monetary phenomena and the Amoroso’s business cycle theory. The sec-
ond book is a microeconomics text presenting Paretian theory. These two
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books form the scientific part of economic theory, which Amoroso calls
economic physics. “Economic physics is therefore characterized by being
a set of theoretical doctrines; for the fundamentals, a set of scientific doc-
trines” (Amoroso, 1938, 255). However, the eternal and immutable laws
of economic physics have to be considered in their historical dimension.
Here, a new, essential aspect of economic thinking comes into play, which
Amoroso calls economic metaphysics. In his view there are several eco-
nomic metaphysics based on different sets of values. Corporatism is one
of the many. The third book, devoted to exploring corporatist metaphysics,
is titled La citta corporativa. In some sense, Amoroso’s path is very simi-
lar to that of Pareto. Pareto saw a better instrument to investigate human
behavior in sociology, and Amoroso turned his attention to the philosophy
of history.

Amoroso distinguishes and criticizes several metaphysics. The
philosophy of liberalism is criticized because it considers only the material
aspects of life, reducing human beings to a means. From a strict economic
point of view, classical value theory is no longer suitable for analyzing the
new capitalistic system characterized by concentration of firms and dam-
aging economic fluctuations. Protestantism paved the way to the capital-
istic exploitation of labor by capital, especially in England, destroying the
Catholic principle of justice and solidarity. Obviously, the main criticism
is leveled against historical materialism and especially against socialism.
The fact that historical evolution depends essentially on material forces is
for Amoroso wrong, representing an extreme form of social determinism.
Socialism is not contrasted on a moral or philosophical basis. Amoroso
goes back to the Paretian position: without private property and markets,
the organization of the production would be a failure. To demonstrate this,
Amoroso quotes the diary of an Italian engineer who worked in Russia.

Against the different metaphysical limits, Amoroso picked out the
merits of corporatism. The fascist regime recognized the legitimacy of pri-
vate property and, at the same time, intervened in many economic sectors
to regulate and direct economic activity, guaranteeing equilibrium condi-
tions. The fascist regime in Amoroso’s view realized the ambitious third
way between capitalism and socialism. Thanks to this theoretical dualism
between pure and applied economics, the marginalist economist preserved
the autonomy of his discipline in the sphere of mathematical economics
with remarkable results, and corporatism became the practice of economic
planning.
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The examination of the third book confirms the idea that there is
no specific theory of corporatism. In Amoroso, this complexity becomes
apparent. In his vision, corporatism is a mixture of very different eco-
nomic, philosophical, and religious elements. In other words, corporatism
is not an economic theory. Perhaps the economic element is the least rele-
vant. For this reason, Amoroso’s approach, based on the difference be-
tween the scientific and moral planes, was considered critically in the de-
bate on the theory of corporatist economics (Bruguier Pacini, 1936). How-
ever, with the fall of fascism, it was not difficult for Amoroso to return to
traditional theory. For him, it was enough to remove this third part. In fact,
that’s what happened. His newtextbook published in 1948 was entitled
Economia di mercato. In the introduction, Amoroso maintained his volun-
taristic and ethical vision of economic behavior but eliminated any refer-
ence to corporatism.

8. Some other Paretians

In this paragraph, we consider the contribution of some other
economists of the Paretian circle to corporatism. Among the second-gen-
eration Paretian economists, Bordin distinguished himself by trying to give
corporatism a microeconomic foundation, following the theory of non-
competitive markets. Even Bordin rejected the positions of the first corpo-
ratists who sought ideal motivations, such as the coscienza corporativa,
for the specific element of corporatist economic theory. In fact, for him,
“from a purely technical point of view, the corporatist economy is rich in
different regimes of production and distribution of wealth” (Bordin, 1936,
398), whose identification belonged to the economists.

According to Bordin, to investigate corporatist economics, it was
necessary to use the typical tools of traditional theory, such as indifference
curves and the concepts of marginal utility and marginal cost. The real
difference was that the starting point was no longer the single individual
but the social group. He developed this view in the last part of his Lezioni
di economia politica (1936). For Bordin, corporatist economic theory was
primarily focused on the behavior of the economic associations, manda-
tory and voluntary, that were created to manage the contracts to which all
members had to submit. Bordin basically applied the scheme of bilateral
monopoly, demonstrating that it was not possible to identify a single point
of equilibrium, but rather a zone where mutual convenience emerged. This
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microeconomic approach to corporatist theory was developed in a series
of articles (1936, 1937a, 1937b) published in the journal Rivista Italiana
di Scienze Economiche, of which Amoroso was a director. In this writing,
he tried to solve the old problem of indeterminacy in two ways. The first
was to use this concept of the hedonistic force of agents, but Bordin him-
self recognized the difficulties of applying mechanical analogies to a bi-
lateral monopoly. The second was an attempt to formalize the role of cor-
porations. These new institutional structures intervened to resolve every
potential conflict between the associations involved in the bargaining pro-
cess. Bordin also offered a preliminary economic analysis of law, discuss-
ing the economic role of the Magistratura del Lavoro and the new judici-
ary created by the law of 1926. In other terms, the solution to the issue of
indeterminacy was put by Bordin on either the sociological plane or the
jurisdictional one. In one of his 1937 articles (1937a), he also proposed a
mathematical model for evaluating the behavior of the judge in labor con-
troversies, but his theoretical result was modest.

In the case of Eraldo Fossati, corporatist writings were few and
represented a secondary research path, which was also necessary to obtain
an academic position. A first contribution was the article published in the
Giornale degli Economisti, “Linee di studio dell’economia corporativa”
(1935). A second paper was published in Rivista Italiana di Scienze Eco-
nomiche, “Considerazioni sull’economia corporativa,” followed by a short
monograph in 1936. In this early writing, Fossati agreed with the shared
idea that the economic crisis was a result of the anarchic forces of the mar-
ket, in the sense that it was impossible, in a capitalist system, to attain full
employment of resources. The reason for this deficiency was that the eco-
nomic system was a dynamic entity. In the new dynamic setting, the action
of free competition was no longer able to guarantee the achievement of an
intertemporal equilibrium between investments and savings, resulting in
high unemployment. Therefore, there existed a need for coordination of
the institutions of a corporatist regime. According to him:

The corporatist economy equilibrates the production, realizing the equi-
librium between production and consumption in the short term, thanks to the reg-
ulation of the immediate process of production, and, in the long term, through the
control of industrial plants, with the aim of maintaining a stable relationship to
the development of the productive apparatus with the conditions required by the
economic situation. (Fossati 1937c, 77)
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The brief essay ended with an interesting observation. Even Fos-
sati referred to the necessity for empirical verification and that the cost of
the corporatist bureaucratic apparatus was lower than the damage caused
by market anarchy, a point also well expressed by Fanno in his book
Lezioni di Economia Corporativa. In these two essays, Fossati took the
thesis of Fanno and Papi and inserted them into his vision of economic
dynamics characterized by a radical uncertainty that was impossible to
quantify. Deprived of any solid analytical base, unlike Fossati’s other con-
tributions from the same period, the 1937 monograph can be considered a
text tied to the needs of the moment and useful to his academic career, but
it did not contain new and original scientific results.

The most interesting contribution was the 1939 article “Economia
corporativa e principio autarchico.” In his writings from 1935 and 1936,
Fossati took up, in a not very original way, the traditional theme in the
corporatist view of the crisis of the liberal economic system, namely the
inability of the capitalist economic system to match actual production with
potential production. The analysis in the 1939 article was more relevant. It
was not the usual rhetorical article on the need to encourage or defend na-
tional production, but rather a first synthesis of Keynes’s General Theory
that Fossati proposed to see through a corporatist lens. This encounter with
Keynesian ideas would not be episodic in Fossati but would later become
his research program in the postwar period (Fossati, 1955).

The starting point was the usual observation that “the liberal econ-
omy in its living reality thus presents a state of chronic underproduction”
(Fossati, 1939, 364). For Fossati, the reason—following Keynes, who was
widely cited, even if only in footnotes—was the lack of global demand.
Conforming to the Keynesian scheme, Fossati highlighted the negative
consequences of excessive savings. In the capitalism of the industrial and
financial agglomerations of his time, there was no automatism that linked
consumption to investment:

It goes against the classic position, which does not evaluate savings as
a contraction in demand for consumer goods not necessarily compensated by an
expansion in the demand for production goods, and which does not consider how
it has its main source in investment rather than in simple individual abstinence.
(Fossati, 1939, 367)

This passage reveals how Fossati had fully grasped the scope of

Keynesian thought. Savings were not an autonomous quantity but de-
pended on income and, hence, on investment expenditure. To sustain the
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economy, strong state intervention, along with an economic policy of re-
distribution of wealth, was needed. This Keynesian approach allowed Fos-
sati to look at the autarchic principle in a different way. In his vision, this
principle was not only the search for economic self-sufficiency in the pro-
ductive field but also entailed the need for state intervention on a large
scale, especially through public investments, to support economic activity
in a phase of economic recession.

Inside the Paretian circle, the case of Giulio La Volpe is paradig-
matic, for it illustrates the theoretical regression in the move toward cor-
poratist economic theory. At the beginning of his career, La Volpe devoted
himself to pure theory, the result being the book Studi sulla teoria
dell’equilibrio generale dinamico (1936). Two years later, he changed di-
rection, publishing a new book on economic dynamics entitled Ricerche
di dinamica corporativa (1938). As the title states, La Volpe wanted to
move from traditional dynamic analysis, based on the optimizing behavior
of individual economic agents, to a corporatist dynamic setting. Free from
the need for a rigorous and analytical formulation, he grouped the funda-
mental dynamic factors into three main categories. The first reflected the
political, moral, or demographic elements that formed the backdrop to eco-
nomic activity; the second consisted of economic choices made in the past
conditioning the present; and finally, there were the unknown factors that
represented the solutions to the general economic equilibrium system. The
analysis became dynamic because the different elements involved were
considered at different points in time, according to an intertemporal feed-
back scheme. Compared with La Volpe’s aim of achieving a higher degree
of realism, the final result appeared rather modest. With the addition of
many causal relationships, the theory became a generic sociological
scheme in which everything depended on everything, emptying the theory
of any possible interpretative value.

In the final part of his book, La Volpe clarified the idea of corpo-
ratist economic theory. This did not require fundamental changes in the
economic categories used but involved a methodological and logical inte-
gration in which, having established the essential role played by the state
in economic relations because of the failures of liberal economies, it was
necessary that all economic life be directed toward the achievement of
public purposes established from time to time by the dominant political
class. According to La Volpe, this broad and vigorous state intervention-
ism took two paths:
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In the corporatist system, the state is at the center of economic life, it
interprets the goals of the nation, and works actively to achieve them. As has
already been pointed out, this action is carried out in two main ways. In the first,
national interests are pursued through the management of economic resources by
public companies, created by the state and placed under its control [...]. The sec-
ond consists in the issuance by the central state and the Corporazioni of rules that
have been called generically corporatist, with which all companies must comply
and which constitute a guide to their activities. It should be remembered that these
rules include those by which, in the new spiritual climate of our country, individ-
uals spontaneously abide, in accordance with the directives issued by the organs
of political power, thus adhering to the furthering of national purposes. (La VVolpe,
1938, 122-123)

Therefore, in La Volpe’s vision, new corporatist legislation and
public firms constituted the specific elements of corporatist dynamics.

In summary, we can say that Paretian economists saw corporat-
ism as a sort of third way in opposition to liberalism and socialism. This
view was widely shared by Italian economists (Fanno, 1936). The true cor-
poratist element was the emphasis on the role of the state in the economic
sphere, expressed in different forms: specific laws, corporazioni, and firms
controlled by the state. The main result of economic reflection on corpo-
ratism was the recognition of the broad and active role the state took within
an economic system based on private property in order to control and di-
rect the national economy. With the fall of the regime and the return of
democracy, the corporatist system was rapidly, though not completely, dis-
mantled, while the discussion turned to the new functions to be assigned
to public intervention, which, by now, as demonstrated by the success of
Keynesian theory, had become an essential component of the economic
system.

9. Amoroso in the international context of the 1930s

In the 1930s, Amoroso was an internationally well-known econ-
omist, especially in the circle of mathematical economists. To give an ac-
count of this, we will limit ourselves to examining three particularly sig-
nificant episodes. The first is Amoroso’s direct participation in founding
the Econometric Society; the second is his influence on the Spanish econ-
omist Fernandez Barios, the founder of mathematical economics in Spain;

80



and finally his influence on Von Stackelberg.

The first episode was partially reconstructed by Andrea Brando-
lini and Giorgio Gobbi (1990) in an article that aimed to analyze the con-
tribution of Italian economists. Amoroso directly contributed to founding
the Econometric Society and published numerous articles, both as research
and reviews, in the new society’s journal, Econometrica. He was one of
the Italian economists, along with Gini, Ricci, Del Vecchio, and de Pietri
Tonelli, to be contacted. Amoroso’s response was very positive. He invited
Fischer to consider other scholars, such as Bresciani Turroni and Felice
Vinci. Amoroso joined the board of the Econometric Society, along with
von Bortkiewicz, Bowley, Divisia, Schumpeter, Wilson, and the Polish
economist, Wiadystaw Zawadzki. In 1934, Amoroso resigned, and Del
Vecchio took over his place.

In this unexplored period, the epistolary relationship® between
Amoroso and Frisch is interesting, as it mainly concerns some issues re-
garding the Econometric Society and the new journal. There was a prob-
lem regarding the conditions for becoming a member in the new scientific
society, for which the president, unlike Amoroso, wanted very strict re-
quirements. Then, in 1932, Frisch urged him to prepare an essay on Pareto
to be included in the first issues of the new journal. Two years later, the
article was still not ready, so Frisch forwarded the matter, writing that he
had turned to Fanno, who declined the invitation. De Pietri Tonelli didn’t
seem worthy of the task. In reality, the Venetian economist would go on
to publish some remarkable essays outlining Paretian theories. Since an
article by Ricci on Pareto had also been published in English, Frisch
changed his mind and became convinced that a non-Italian economist
could also prepare an article on Pareto, such as VVon Stackelberg, who had
studied in Italy. Amoroso finally succumbed to pressure, and the article
was published in 1938, despite some dissent (Loucd, 2007).

The outcome of an article on the economic cycle was less posi-
tive. Frisch asked Amoroso to prepare a review article on the business cy-
cle. Amoroso declined, so Felice Vinci prepared it. The article was pub-
lished in 1934 under the title “Significant Developments in Business Cycle
Theory.” As we will see in the next chapter, in the final part, the article
will contain the cyclic model of Amoroso. Anyhow, Frisch was aware of
Amoroso’s works on economic dynamics, some of which will appear in
the new journal (Amoroso 1935, 1941). The differences between the two

3 The letters to Frisch are kept in The National Library of Norway, Brevs. 761:B.
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were, however, profound, not only in how they built economic dynamics
but also in the role they gave to mathematics in economic discourse. Ulti-
mately, therefore, at least in the early 1930s, he was not only very well-
known but also very active on the international scene.

Amoroso’s thought was greatly received by the Iberian context.*
This is mainly due to the common political context of corporatism. Partic-
ularly notable was his influence on Olegario Fernandez Barios (1886—
1946), a mathematical economist and one of the first Spanish economists
to become a member of the Econometric Society. Fernandez Bafios arrived
rather late to mathematical economics. He graduated in 1910 with a math-
ematics degree in Madrid. The following year, he began his doctorate, and
in 1915, he became a professor of algebra and applied mathematics at Val-
ladolid Industrial School. In 1923, he went to Paris and Turin to further his
economic studies. The account of this journey represents the first attempt
at a systematic reception of marginalism in Spain (Almenar 2001) with the
title, Nociones fondamentales de Economia Matematica (1925).

It was, in essence, a summary of both Amoroso’s Lezioni and |
priincipi di economia politica of Barone. The Spanish economist, in some
points, used the same expressions as Amoroso. In 1927, Fernandez Bafios
was in Italy and probably had direct contact with Amoroso. In his view,
economics had to give itself scientific status, like physics. It was also nec-
essary to move from kinematics, the study of prices, to dynamics, the study
of the economic cycle. The following year, he translated the article on the
economic dynamics that Amoroso had represented to the international con-
gress of mathematicians in Bologna. Even more evident and direct is Am-
oroso’s influence in the article “Dynamica del cambio de la peseta” of
1927. Amoroso’s influence is also present in the important volume from
1936 on the function of the bank (Fernandez Bafios, 1936). The text also
contains a detailed exposition of the theory of the Amoroso business cycle.
As for the Neapolitan economist and also for Fernandéz Bafios, the task of
the banking system was to attenuate the breadth of the economic cycle.
Additionally, in the last important work, Trabayo y capital del 1939, Am-
oroso was also very present in the basic setting. Even for Fernandez Bafios,
corporatist economic organization was the most suitable tool for overcom-
ing class conflict. Ultimately, we can say that Amoroso has been a sure
point of reference, both scientifically and ideologically, for the Spanish
economist. Among other things, they were united by a deep Catholic faith.

4 See Zardi (2013).
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The third episode is Amoroso’s influence on von Stackelberg,
now famous in the economic literature for his version of the duopoly with
the dominant and the satellite firm, a particular version of the Cournot
model. A first direct influence of Amoroso can already be traced in his
thesis for teaching, partially written in Italy, entitled Grundlagen Einer
Reiener Kostentheorie of 1932. The historiographic research tends to high-
light the influence of Eugen Schmalenbach, whose theory would be rewrit-
ten in Paretian terms (Senn, 1996). In fact, in the text, von Stackelberg
extensively uses the concept of the marginal cost as a derivative of the total
cost, a central concept in Amoroso’s treatment. We also find an extended
treatment of the vanishing point introduced by Amoroso in 1930, together
with the price formula, in the oligopolistic context. Instead, Amoroso’s
influence is completely absent in the case of joint costs. However, in the
field of cost theory, for the young economist, Amoroso is the reference
point in the field of the economics of non-competitive markets.

Von Stackelberg published an article on duopoly and oligopoly in
1933 in the journal directed by Amoroso, Rivista Italiana di Statistica,
Economia e Finanza. The starting point was still Amoroso’s analysis. For
the first time, Von Stackelberg proposes the case of the duopoly, which
will make him famous, where one of the two enterprises has the preva-
lence, considering the reaction curve of the other in its maximization.
However, the German economist observes that if all firms act in this way,
it would come to the case of Pareto. Since not all enterprises can be con-
sidered dominant, the final outcome will be the agreement between these
enterprises. The fundamental task of economic policy will be to try to pre-
vent this type of agreement that only favors industrial concentration to the
detriment of the national economy.

An equally marked influence is also present in the last chapter of
Marktform und Gleichgewicht of 1934, entitled “Market Structure and
Economic Policy.” For Von Stackelberg, monopolistic capitalism leads to
structural instability of the economy. This instability can be eliminated
only through the regulatory intervention of the state. The final paragraph
is dedicated to the Italian fascist experiment that the German economist
judges as a way forward. He identified three models in the Italian context:
the Spirito’s model, judged too radical because it denies the possibility of
an economic science; the Arias model, egalitarian, was insufficient be-
cause it was based on the vague notion of corporatist consciousness; and
finally, the model of Amoroso—de Stefani which seemed to him the most
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suitable. In his words:

They [Amoroso and De Stefani] explain that the free game of the forces
under today’s relationships does not guarantee either a ‘desired’ equilibrium and
the economy therefore needs an ordered, connected and balanced leadership from
the state. This is the economic function of the corporatist state. We can com-
pletely agree with this view. (Von Stackelberg 1934, 92)

Ultimately, in the 1930s, not only were Amoroso’s writings well
known in the international community, but their influence was also deci-
sive for the training of some important economists. This geographical dis-
tribution of influence, being more significant in totalitarian countries such
as Spain and Germany, shows that economic theories are also conditioned
by historical, political, and cultural factors.

10. The judicial process

Amoroso, though with less intense tones than other intellectuals,
was undoubtedly an economist in camicia nera, a scholar convinced of
both the fascist moral revolution and corporatism. Inevitably, with the fall
of the fascist regime in Italy, he too was involved in the procedures of
purging that also affected university scholars who were openly aligned
with the regime.

Let’s briefly outline the path of the purge of universities. After
July 25, 1943, the Badoglio government undertook little effort to defascis-
tization, and only with reasons of immediate utility, while the allied civil-
ian officers applied themselves fervently since their arrival in Sicily. As
they occupied portions of the Italian territory, they operated a purge in two
distinct steps: at first, they removed, by arresting, the people considered
dangerous by their intelligence services; then, through investigations, the
employees considered too compromised by fascism were dismissed from
working in the Italian public administration. In the universities, internal
purge committees were established; these were almost always formed by
university professors who proposed the names of teachers to be purged to
allied regional governors, who held the executive power to carry out the
redundancies.

Returning territories under Italian jurisdiction, the management
of the purge passed into the hands of the Alto Commissariato per le sanzioni
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contro il fascismo, who had the power to refer to the ministerial commis-
sions, which delivered first-degree judgments, the teachers to be purged.
At the Ministry of Education, two university purge commissions were set
up: the first for ordinary and extraordinary professors and the second for
appointed professors, freelance lecturers, assistants, and non-teaching
staff. The measures taken previous by Allies lost their validity and the for-
mer fascists already purged had to undergo a new procedure following the
D.L.L. July 27, 1944, n. 159. Those who were purged could appeal to a
central commission. The law on the purge was gradually perfected, and
new tools were added to remove the former fascists from their positions.
At the end of the war, this legislation was replaced by the Nenni Law,
which was more lenient but oriented to complete a task believed to be of
elephantian dimensions. From December 1945, with the formation of the
first De Gasperi government, the whole purgatory apparatus began to dis-
mantle and remove the impacts it had produced in favor of reconciliation
and national pacification.

All the usual charges without a precise and specific indictment for
their analytical production were raised against economists. This involved
active participation in the life of fascism in relation to a formal vote of
loyalty to their extra-curricular duties and to the various parliamentary
mandates; the possession of fascist titles; apology; factionalism, intemper-
ance, sectarianism, and malpractice; and, finally, the aggravating circum-
stance of the collaboration with the so-called regime of Salo. Among the
subsidiary disputes, especially relating to apology, were also those at-
tributed to the habit of always disguising themselves behind a uniform in
all their classroom activity, to the mistreatment inflicted on those who were
politically lukewarm toward the fascist doctrine, even when not blatantly
anti-fascist, to the exemptions and facilities granted to fascist students, and
to the profanity against the students and the Jewish staff.

About 40 economists went through this process (Giaconi, 2020).
We restrict our attention to the case of Amoroso. The court proceedings
against Amoroso were decided for his active participation in the life of
fascism, for having made an apology for fascism in various demonstra-
tions, and for having mismanaged the Assicurazioni d’Italia, hiring recom-
mended personnel. Economists implemented several defensive strategies.
In Amoroso’s case in particular, the doctrinal aspect emerged in an over-
bearing manner, with connections to his international experience. In his
own words:
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I have explained, it is true, the economic institutions taking place[...]. I
have consciously fulfilled this duty with honesty and spirit of independence. [I
approve] the legal discipline of labor relations [and the ideals of solidarity be-
tween classes] because it is the only point where the fascist conception is whole-
heartedly accepted by me. [...] My “Economia Corporativa” is not a simple illus-
tration, much less a glorification of the economic institutions of the regime. It is
a thoughtful work, a theoretical construction that can be discussed from the sci-
entific point of view, but which nevertheless represents an honest attempt to
frame in a rational system a fluid reality that in Italy is called Corporatist Econ-
omy, in France People’s Front Economy, in America “New Deal”. Is it not the
specific task of the man of studies, and in particular of the university professor,
to re-elaborate the institutes in progress, to rethink them in his own conscience?
[I made no apology but] free expression of thought of which | do not think the
Commission can or will challenge my right to.®

On the basis of this scheme of thought, Amoroso justified his con-
viction of adhering to the fascist economic order and avoiding other pos-
sible solutions of convenience. He also made use of the artifice of referring
to the Italian tradition of studies. He reiterated that in 1922, he was already
ordinary, no longer hostage to the judgment of merit of the academy, and,
as such, he could choose whether to desert the fight or get back in the game.
Loyal to his character, he decided to accept the battle,

and to circumscribe the field saving as much of the seriousness of the
studies as possible, | pondered that distinction between physics and meta-eco-
nomic physics that pleased Einaudi so (letter in acts) who described it as “the
clearest and most flexible tool to put order in that dark region in which Italian
scholars touch the task of grafting corporatism into the trunk of economic theory”.
In reality, the distinction was an instrument that saved the tree: it kept it alive and
green in the environment of Italian studies and culture; it preserved to the tradi-
tional doctrines the right of citizenship in the political orthodoxy of the time.
Good or bad the distinction, also for the authority of Einaudi, was tolerated and
my colleagues and I, albeit with some annoyance, could continue to inspire our
lessons to the classical doctrines. That is why | personally continued to practice
my theories of mathematical economics, from the chair of the faculty of political
science and in the journals of economics.®

Pure economics is also the concept used by Amoroso against the

5> Archivi Centrale di Stato, Ministero della Pubblica Istruzione, Professori universitari,
epurazione (1945-47). Al Presidente della Commissione di Epurazione per le Univer-
sita (Roma, 20 gen. 1945), p. 1-3.

8 lvi. Al Presidente della Commissione di Epurazione per le Universita (Roma, 20 gen.
1945), p. 1- Luigi Amoroso, Alla Commissione di Epurazione..., Memoria illustrativa del
ricorso... (Roma, 19 feb. 1945), p. 13. In Giaconi (2017b), p. 17.
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competence of the purging magistrates and the arbitrariness of forms of
scientific removal devised only around the random selection of pieces of
work detached from the context and their scientific bibliography. He de-
clares that he does not wish to lapse into:

irony about the alleged innocence of the pure economist. Let me say
that the Commission does not seem to have the technical capacity to judge what
a pure economics is. It is certain then that the passages quoted as they are tran-
scribed in incorrect form, detached from the context, may appear as emphatic
empty apologetic manifestations empty of content. But judgment is pronounced
by those who can follow the line of reasoning from which they are inserted, who
have the attire and preparation necessary to make the distinction.”

The Commissione di Primo Grado concluded its work in Febru-
ary 1945, suspending Amoroso for six months from his university position
and salary. The following month, Amoroso appealed to the Commissione
Centrale. He was later acquitted by the Consiglio di Stato in July 1946 and
could return to his academic life. The sentence of acquittal also made use
of some letters written in favor of Amoroso. Noteworthy is a long letter by
Guido Castelnuovo from 1945 to whom Amoroso had already been an as-
sistant at the beginning of his academic career. In the letter, Castelnuovo
emphasized the moral rigor and intellectual honesty of Amoroso, in addi-
tion to his activity as a scholar. The letter also mentioned Amoroso’s be-
nevolent attitude towards Ricci, who had lost his chair because he sup-
ported ideas other than those of the regime.

After the war, Amoroso held the position of Dean of the Faculty
of Political Science in Rome from 1950 to 1961. From 1956, he was a
member of the Accademia dei Lincei in the class of physical, mathemati-
cal, and natural sciences. In this period, Amoroso’s scientific activity lost
its original character. He would limit himself to repeating the contributions
of previous years on dynamics and the business cycle. In his works, all
references to corporatism would disappear. Amoroso would not be able to
revise his dynamic theory in light of new Keynesian developments and
would remain true to his mechanicistic vision of economic phenomena, his
pure theory of economics.

In this context, it is worth considering two textbooks aimed at
students. The first is the text Economia di mercato, published in 1949. It
was not a new text but the Principii di Economia Corporativa of 1938,

" Ivi, Al Presidente della Commissione Centrale, p. 9. In Giaconi (2017b), p. 18.
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amended by the third book. The theory of uncompetitive markets, the the-
ory of the cycle, and the dynamics of the economy were those of the cor-
poratist period. The ease with which the corporatist economy moved to the
market economy confirms even more that there was no economic theory
of corporatism beyond a generic reference to the centrality of state inter-
vention. Amoroso’s case will not be the only one. The new text for the
students will be that of the corporatist period, without the chapters dedi-
cated to corporatism.

Even more interesting is the book Le leggi naturali dell’economia
politica of 1957, especially in the final part, which makes us better under-
stand the nature of Amoroso as a corporatist economist. The final theme
of his reflection was which economic organization had to be preferred. In
Chapter XII, Amoroso launched an indictment against socialist ideology
and what he called state capitalism. At the heart of his thinking, corporat-
ism had turned into fierce anti-communism in the middle of the Cold War.

11. Conclusions

We saw that Amoroso immediately joined the fascist party for
reasons completely unrelated to his training as an economist. Like many
other bourgeois intellectuals, he saw in the fascist regime the right instru-
ment to restore a social and economic order, which had been upset by the
birth of the mass parties, and especially by the consequences of the First
World War. His adhesion also took place in the wake of the teachings of
his two masters, Pareto and Pantaleoni, who had shown great sympathy for
the new political formation. In the 1920s, as a convinced fascist, he con-
tinued his studies in mathematical economics.

Only in the 1930s did he try to develop, as we shall see in the next
two chapters, a mathematical theory of corporatism. However, this theo-
retical elaboration is largely based on traditional assumptions. Corporatist
economic theory became the theory of uncompetitive markets and business
cycle, fully entering the mainstream of international debate. The corporat-
ist element in these theories will be entirely secondary and almost acci-
dental, referring to the need for state intervention to mitigate the conse-
quences of macroeconomic disequilibrium or to reduce the power of large
enterprises. We do not find in Amoroso any theory of corporations for the
simple fact that the concept of corporation is alien to economic theory.
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Corporations are social institutions that constitute an element of the eco-
nomic environment, such as private property.

What relevance did Amoroso’s reflection have on the develop-
ment of the debate on corporatism? Not much. In one of the first articles
on corporatism published in Giornale degli Economisti in 1930, Ferri gave
a broad overview of the various corporatist perspectives at play. The dif-
ferent positions of Fovel, Arias, Spirito, and others were presented in detail
in the academic world. Amoroso was mentioned only in a note. Ferri ob-
served:

Amoroso emphasizes the importance of the metaphysical truths that
have their root in consciousness. Such are those that are derived from comparing
reality with an ideal scheme, considered as the goal and aspiration of human so-
ciety. And it is precisely Amoroso who rightly affirms that the strength of fascism
lies in having overturned moral values by deriving new truths from the depths of
conscience. (Ferri, 1930, 361)

Therefore, until the early 1930s, the Neapolitan economist did not
seem to play a major role. His ethical view of fascism brought reflection
clearly outside of economic reasoning, and for this reason, it was appreci-
ated but poorly considered. For the integral corporatists, Amoroso re-
mained a neoclassical economist who worked to refine theories considered
completely outdated, a useful travel companion but of little interest.

However, the judgment will not change even a few years later,
despite Amoroso’s scientific production becoming completely corporatist.
In 1936, Bruguier Pacini published a more substantial review of the eco-
nomic theory of corporatism. The basic scheme does not change, even if a
division is introduced that will become canonical, marked by the Congress
of Ferrara in 1932. It will be after this congress that academic economists
will begin to try to construct an economic theory of corporatism. Also in
this review, a few lines are dedicated to Amoroso in the final part of the
essay. With his words:

Amoroso’s thought, which we have tried to reconstruct to the various
essays dedicated to corporatism, although it makes itself vulnerable to the notes
of philosophers and economists, it has an intrinsic frankness and originality which
demand respect. It is legitimate to disagree with Amoroso’s conceptions, from
what he calls metaphysics, which we can call almost mystical, but it is not possi-
ble to remain insensitive to the energy that his thought animates. (Bruguer Pacini,
1936, 68)

Given these premises, it is not surprising that Amoroso could
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safely resume his work by completely dropping the corporatist aspect,
which turned out to be totally unrelated to economic analysis, as it was
based on a moral vision of economic reality.
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Chapter 4

Amoroso and the first revolution of im-
perfect competition

1. Introduction

The analysis of non-competitive markets was one of the most ac-
tive and relevant research fields at the international level in the 1930s,
along with that of economic dynamics (Shackle, 1967). Historians of eco-
nomic thought have described this period as the first revolution in imper-
fect competition (e.g., Marcuzzo, 2003). The fundamental problem was
posed by Marshall, who was convinced that many industries were charac-
terized by increasing returns to scale. However, this hypothesis was incon-
sistent with the assumption of perfect competition. To save the perfect
competition hypothesis, Marshall introduced the concept of positive exter-
nal effects, which implied that the average cost in an industry as a whole
should decline. However, there was another way of solving this dilemma.
The solution was to reject the assumption of price-taking behavior, assum-
ing that the firm considers the price as a decreasing function of its output.
In this case, the equilibrium of the firm would be determined by the con-
dition of equality between marginal revenue and marginal cost. In other
words, the firm’s behavior would be very similar to that described in the
monopoly model (Screpanti and Zamagni, 2005).

A different research line was associated with the study of oligop-
olistic markets. A remarkable synthesis of the achieved results in this field
could be found in the volume Marktform und Gleichgewicht (1934) by von
Stackelberg, which, along with a detailed review of the extant literature,
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provided new models for studying the case of the market having few op-
erators. Nowadays, Stackelberg’s name refers to a duopolistic model in
which the two firms are treated in an asymmetrical manner (Martin, 2002).

In the ’30s, the international debate on imperfect competition was
dominated by two books published in 1933. The first was The Theory of
Monopolistic Competition by Edward Chamberlin. That same year, Joan
Robinson published The Economics of Imperfect Competition. Both schol-
ars tried to offer a new and more realistic theory of price formation, aban-
doning the old hypothesis of perfect competition, which stated that the de-
mand curve of the enterprise must be a horizontal line. They shared the
same vision but followed different paths.

Chamberlin hypothesized that real markets were in an intermedi-
ate position between monopoly and perfect competition. This meant that
every company could be considered a monopoly in terms of its product,
even if the company had to pay attention to the behavior of competitors
producing similar products. In this case, the demand curve of the single
firm would be non-horizontal, contrary to perfect competition, but it would
still be relatively flat compared to a monopoly. In Chamberlin’s opinion,
the new theory provided a picture of the market mechanism that was more
consistent with economic reality. He also assumed that free entry into the
market was possible, meaning that new producers, attracted by abnormally
high profits, would emerge. This, in turn, would exert pressure on the
price. In the long-term equilibrium of the industry, profits would tend to-
ward zero, as in perfect competition. However, the price would remain
higher than the marginal cost, causing an efficiency loss of the same type
as in a monopoly. Chamberlin’s analysis strongly emphasized the process
of product differentiation, as the degree of product differentiation deter-
mines the monopolistic power of a firm (Sadmo, 2011).

Similarly, Robinson also hypothesized that the individual firm
had monopoly power over its product, but, following the Marshallian tra-
dition, she emphasized the consequences of such power in terms of the
marginal cost curve and average cost. Its theoretical achievement—
namely, that for the non-competitive firm in equilibrium, marginal cost
equals marginal revenue—can be found in all microeconomics textbooks.
In contrast to Chamberlin, Robinson paid little attention to the problem of
product differentiation. The book’s original contribution was the price dis-
crimination analysis. She showed that if a monopolist could sell the same
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commodity in two separate markets, the price would be higher in the mar-
ket with the most inelastic demand. This new paradigm of imperfect com-
petition seemed to definitively change the analysis of non-competitive
markets, but, from a historical perspective, it was not that successful
(Tsoulfidis, 2010). To arrive at a rigorous theory of these market forms, a
complete change of direction was necessary, and economists had to wait
until the 1970s for the full development of game theory, the most suitable
mathematical instrument for studying strategic interactions among firms.

Amoroso was influenced by, and simultaneously contributed to,
the revolution of imperfect competition. He offered original insights and
anticipated some important results. Amoroso’s fundamental contribution
was the article “La teoria statica dell’offerta,” published in 1930 in the
Giornale degli Economisti, a well-known journal in the international econ-
omist community. For Amoroso, the analysis of imperfect competition was
a secondary research direction. During that decade, he was interested in
pursuing very different research directions. The first, and most important,
was his attempt to develop a complete theory of economic dynamics, start-
ing with the economic cycle, to interpret the 1929 crisis. The second was
his effort to build an economic theory of corporatism beyond the myth of
homo corporativus. These two research paths were intertwined, and Amo-
roso could claim that economic dynamics was the scientific part of the
corporatist economic theory (Amoroso, 1934), as we will see in the fol-
lowing chapters.

In the second chapter, we have already seen that Amoroso was
interested in the theory of non-competitive markets from the very begin-
ning. More specifically, he developed the notion of equilibrium in monop-
olistic markets using the concept of marginal cost. By doing so, Amoroso
was exploring an idea that had been put forward by Pareto in Economie
Mathematique (1911). Moreover, the mathematical analysis of the equilib-
rium of n monopolists in the Lezioni of 1921 was a definite advance at the
analytical level. Therefore, at least in the Italian context, the analysis of
non-competitive markets was a well-explored topic before Sraffa’s (1926)
seminal contribution that inspired Robinson’s analysis.

Amoroso’s considerations of non-competitive markets underwent
three distinct phases (Gaeta, 1967; Mistri, 1970). The first was the youthful
one, in which Amoroso adopted Pareto’s position regarding the impossi-
bility of a mathematical treatment of oligopolistic markets. The second
phase, developed in the Lezioni of 1921, which we have widely considered,
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was characterized by full endorsement ofthe Cournotian model. In fact, in
the 1920s and early 1930s, Amoroso was internationally considered the
main follower of Cournot’s theory. In the Paretian circle, Amoroso’s anal-
ysis was fully accepted. For example, in his 1934 lectures, Arrigo Bordin
reproduced Amoroso’s equations. Finally, in the third phase, which ma-
tured in the 1930s, the research direction evolved according to the interna-
tional debate as Amoroso adopted a more complex and innovative path,
which we will now consider in more detail.

Amoroso’s analysis was not a purely abstract and theoretical re-
flection. He considered the non-competitive market theory to be the proper
way of understanding the great transformations of modern capitalism and,
consequently, tried to adapt the existing theoretical tools to a new eco-
nomic reality. For Amoroso, the Ricardian theory that price equaled mar-
ginal cost seemed completely out of date. Modern big firms did not just
accept the market price but influenced it. Except for the extreme cases of
total monopoly and perfect competition, firms commonly have varying de-
grees of market power. This marked a new horizon for Amoroso’s analy-
sis, which was worked out in the dense lectures of the 1941 Meccanica
economica. In sum, Amoroso’s thought underwent an evolution that was,
in part, dictated by the urgency of the times, which demonstrates his great
openness to international debate.

2. General price equation

The 1930 article “La curva statica di offerta” was a turning point
in Amoroso’s research, as he laid the foundation for the theory of price
formation. The article’s ambitious goal was to offer, as the title suggests,
a general theory of supply for the individual firm and the market. In general
terms, Amoroso distinguished four forms of market: monopoly, partial
monopoly, partial competition and perfect competition. Today, we say that
a partial monopoly corresponds to an oligopoly and that partial competi-
tion corresponds to the monopolistic competition market. As usual, Amo-
roso was interested in achieving analytic formalization. Given its rele-
vance, we divide the discussion in the 1930 article into two parts. In this
first part, we consider the generalization of the monopolistic model, and in
the following one, we take up the new formulation of the oligopolistic the-
ory.
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Amoroso’s starting point was the criticism of the traditional
model, which he defined as Ricardian and which was based on the idea
that price was an exogenous element for the firm and that, in equilibrium,
price equals marginal cost. For Amoroso, this proposition no longer corre-
sponded to the conditions of modern industrial competition. Instead, in his
everyday observations, he noticed a different situation, which he described
as follows:

The incapacity of the classical formula to represent the correlation be-
tween price and marginal cost in modern industry. Moreover, if we look at the
reasoning, we realize that it implies the hypothesis that price is a random datum
of the problem and, therefore, independent of the quantity that the enterprise pro-
duces.

This hypothesis corresponds quite well to what happens in agriculture,
where the number of producers can be considered practically unlimited and where
each enterprise, even if it is a large estate, produces only an insignificant amount
of the total product. It still corresponds, but not that well, to what was happening
in the manufacturing industry at the time of Ricardo.

It no longer correlates with what happens in the large modern textile,
mechanical, steel, chemical, or electrical industries. Modern industries tend to-
ward concentration in the different forms of unions, trusts, cartels, and consortia.
It is becoming normal that, in every field, one or several companies control all
production. The Ricardo formula (marginal cost equals price) is, therefore, inad-
equate for representing the facts of modern industrial concentration. (Amoroso,
1930, 8)

As usual, Amoroso wanted to develop a mathematical model to
describe the new dimension of the economic context. The starting point
was the previous profit equation extended from the monopoly to the gen-
eral case, in which the demand curve is not a horizontal line and depends
on total production:

I=px—C(x) and p=f(X) [1]
where, using Amoroso’s notation, | is profit, x represents the out-
put of the individual firm, and X is the total supply of the market. The

maximization of [1] involved the technique highlighted in the Lezioni of
1921. The first-order condition was as follows:

r_ op
I—p+xax m=0 [2]
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where m is the marginal cost and x the output of the individual
firm. To move from the level of the single firm to that of the entire market,
Amoroso proceeded as follows. Considering the elasticity of total demand
and isolating price variation, we obtain the following expression:

p=—-20x [3]

In the general case, dx = dX, that is, the increase in total produc-
tion derives from the increase in the production of the single firm. Replac-
ing this expression in [3]:

op _  p
ax  ex [4]
Finally, inserting this expression into [2], we obtain the final price
equation:

Equation [5] is a generalization of the price equation under im-
perfect competition, when there is a difference between price and marginal
cost. The novelty consists in the fact that it enables linking price to other
relevant elements, such as marginal cost, market demand and the supply
of the single firm, to offer a more realistic representation of the functioning
of the single market. In the case of a monopoly, equation [5] is reducible
to the well-known Cournot formula:

p-m=2[6]

Commenting on this equation in Chapter XXXIV of his lectures in Critica
del Sistema Capitalistico (1932), Amoroso claimed that it expressed the
two fundamental laws of profit. According to the first law, unit profit de-
pends positively on the production of the single enterprise and inversely
on the total quantity offered. According to the second law, unit profit var-
ies inversely depending on the elasticity of market demand, as in the case
of the monopoly.

Amoroso was mainly interested in the fact that equation [5] in-
cluded, as special cases, both free competition and monopoly. In the words
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of Amoroso, “It [equation 5] shows us that the formulas of Cournot and
Ricardo describe, respectively, the lower limit and the upper limit within
which the quantity is produced” (Amoroso, 1930, 11). In the text, he also
presented the usual numerical example to show that competition and mo-
nopoly prices actually constituted the lower and upper limits of price fluc-
tuation. Therefore, Amoroso could legitimately say that he formulated a
general theory of market price, encompassing the cases of monopoly and
free competition.

In the history of economic ideas, equation [5] was probably the
main contribution of his 1930 article. It had a peculiar fate. As a general
formulation of price, the equation enjoyed extraordinary success in the
case of monopolistic markets. In fact, in this context, we still find the equa-
tion today in all microeconomics textbooks. The price difference between
monopoly and perfect competition was attributed to demand elasticity.
Although this equation was popularized by Robinson in his 1933 book, it
was anticipated by Amoroso. Robinson was aware of Amoroso’s article,
which she quoted in a note. She supplemented the mathematical exposition
with a graphical apparatus, which was totally absent in Amoroso. Some-
times, the idea that Amoroso anticipated the Robinson equation is recalled
by some authors who refer to the Amoroso-Robinson equation (Hensen,
1967; Giocoli, 2012).

At the same time, the general equation of price formation in the
oligopolistic regime was entirely abandoned. The weakness of equation
[5] was that it did not consider strategic interaction among firms, a crucial
element in the modern theory of industrial organization. In fact, the hy-
pothesis that each firm neglects, or does not consider, the effects of its own
decisions on the behavior of other firms in the group constitutes a logical
weakness of the entire model. As we will see in the following paragraphs,
Amoroso tried to respond to this problem. In general, we can say that equa-
tion [5] is an interesting mathematical result considering the set of hypoth-
eses that characterized the first wave of imperfect competition theory. Its
graphical transposition was less interesting. The graphs used by Amoroso
to illustrate equation [5] in the lectures (Amoroso, 1930, 1932) were not
very effective because they were limited to varing the marginal cost curve
while keeping the price constant. The graphical representations of Robin-
son were much more effective, including at the interpretative level, who
also introduced the new marginal revenue curve, an item that was absent
in Amoroso’s exposition.
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3. A new formulation of the Cournot model

In the third part, “Il problem degli n monopolisti,” Amoroso went
back to the oligopoly theory in light of his new achievements. Moreover,
and more interestingly for our purposes, after some years, he decided to
respond to Edgeworth’s criticism formulated in the 1922 survey. The new
element was represented by the direct introduction of the demand curve
elasticity to obtain a more realistic theory. In the simplest case of two
firms, the mathematical problem involves finding a solution to the follow-
ing system of three equations:

b—-my _ X1 P"Mp _ Xz

p ex p X
and p=f(x;+x) [7]

where the distribution of production between the two firms de-
pends on the cost structure (m,, m,). Equation [7] could easily be ex-
tended to the case of n monopolists. As in the case of monopoly, the crucial
element was the sensitivity of demand to price. Amoroso did not limit his
work to this result but also proposed an interesting discussion regarding
the stability of the obtained equilibrium solution. He observed that, in gen-
eral, the equilibrium was stable depending on the firms’ reactions. The se-
quence of the prices set by the two enterprises tends to approach the equi-
librium position. In Amoroso’s article (Amoroso, 1930, 16), we also find
the first graphical exposition of the reaction curves. The Cournot equilib-
rium is represented by their intersection of the curves, as in the current
textbooks.

For our purposes, it is important to consider the final section of
the part in which Amoroso tries to defend his position from the criticism
of Bertrand-Edgeworth and Pareto. According to Amoroso, the Edge-
worth-Bertrand approach is insufficient because it assumes that each of n
monopolists tries to push the other firms out of the market. In his opinion,
this way of thinking diverges widely from the methods of mathematical
economics. He noted the following:

It also means that Cournot is right and Bertrand and Edgeworth are
wrong. In the mathematical theory of the two monopolists, it is not a matter of
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predicting what one or the other will do in a factual situation but of looking for
what would be the convenient thing to do for the two if one or the other was a
pure homo oeconomicus. (Amoroso, 1930, 17)

He also rejected Pareto’s criticism of Edgeworth, as it is based on
a logical mistake; that is, it is not reasonable to assume that the two duo-
polists could behave like monopolists. This strong hypothesis is incorrect
because the quantities produced in equilibrium may not constitute the max-
imum for both firms. Mathematically, the system is overdetermined: the
number of equations is greater than the number of unknown variables. In
Amoroso’s words, “What does this hyperdetermination mean? It means
that it is unthinkable that A induces B to do his will and that, at the same
time, B forces A to do his” (Amoroso, 1930, 19). According to Amoroso,
Cournot’s idea was different because it involved the assumption that the
duopolists can achieve maximum profit in their own spheres of action. At
the threshold of the theoretical revolution brought about by Robinson and
Chamberlin with the introduction of imperfect competition theory, Amo-
roso remained one of the few mathematical economists to support the va-
lidity of the Cournot model.

4. Perfect competition and the market supply curve

The concept of perfect competition holds a central position in eco-
nomic theory. In general terms, perfect competition is a condition of zero
profit in which price equals minimum average cost. From a behavioral per-
spective, in a competitive market, firms can enter and exit freely at no ad-
ditional cost. In his 1930 article, Amoroso tried to offer an analytical def-
inition of this condition of perfect competition. Barone had already ob-
served in his lectures (Barone, 1908) that perfect competition drives firms
to produce at the average minimum cost in the long term. To investigate
this notion more mathematically, Amoroso introduced the concept of the
vanishing point (punto di fuga). According to economics textbooks, the
vanishing point represents the minimum average cost, characterized by the
intersection between marginal and average costs. Amoroso described it as
follows:

In general, the unit cost curve intersects the marginal costs curve at
point P, where the first passes through a minimum point. We will call this point
P the critical point and vanishing point of the given enterprise: the ordinate will
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be called the vanishing price. The definition derives from the fact that it corre-
sponds to the minimum cost that the enterprise can achieve—that is, the price
below which the enterprise is driven out of the market. (Amoroso, 1930, 5)

From a mathematical perspective, perfect competition is distin-
guished from other market forms by the fact that the number of enterprises
is not constant but variable. There is, therefore, one more unknown factor
in the system. To make the system determined, it is necessary to introduce
a new condition that defines price according to the number of enterprises.
This condition was identified by Amoroso in the notion of the vanishing
point, which corresponds to the minimum average cost. The important as-
pect in Amoroso’s construction is that, instead of there being a single van-
ishing point, every enterprise is characterized by its own vanishing point
that depends on multiple factors. The output of individual firms is also
different. Amoroso did not share the abstract and unrealistic notion of free
competition as competition between identical firms. In the real world,
every business has unigque characteristics in terms of cost and productivity.
The sum of the production of single enterprises results in the supply curve,
which, by definition, is increasing because the set of the values of the van-
ishing point is increasing.

The supply curve of the competitive market is horizontal only in
the case of perfect competition, which Amoroso considered a mere aca-
demic hypothesis. He put it as follows:

Considered briefly, the more inclined the supply line on the axis of the
guantities, the greater the gap between successive vanishing prices. That is to say,
the inferiority of single enterprises is significantly accentuated, which subse-
guently enter into competition compared to those already present in the market.
[...] Inall of these cases, the supply line is considerably inclined.

The opposite happens when the favorable conditions for the enterprises
can be reproduced by the next ones. At least, for the least, when this reproduction
is infinite so that all the enterprises have the same line of costs, a hierarchy among
them does not exist because all the vanishing prices coincide, the supply line is
parallel to the axis of quantities. In this case, competition leads firms back to the
point of minimum cost, that is, to the vanishing point.

The claim that competition brings firms back on the line of minimum
cost in classical theory is, after all, the valorization of the case sub specie aeter-
nitatis, which had been the whole time under the noses of the great masters who
built said theory. The mistake lies in how the statement was repeated slavishly by
the successors, which still drags on, becoming more or less deformed, to this day,
despite it being proven wrong on a daily basis by facts: today, its undefined re-
producibility in the most favorable conditions has become a myth, which is the
necessary theoretical assumption. (Amoroso, 1930, 268)
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For this reason, Amoroso introduced the concept of partial com-
petition, a situation in which, on the one hand, the number of firms is var-
iable, unlike in the case of the oligopoly, and, on the other hand, firms can
influence price. Amoroso did not analyze this last case in depth but merely
observed that in this situation, the supply curve is deformed and becomes
steeper.

5. Price formation in the context of industrial concentration

In the following years, Amoroso moved away from the scheme
he had been using until then. The first short article in the new direction
was “La produzione in regime di concorrenza” published in 1935 in the
Rivista Italiana di Scienze Economiche, of which he was the lead editor.
A more extensive discussion can be found in the 1938 Principii di econo-
mia corporativa (pp. 167-180). A rigorous mathematical treatment was
developed in Meccanica Economica in 1942. It is not clear what inspired
this shift, but it was coherent with international research on this topic. The
well-known limitation of Cournot’s scheme was to consider as given the
behavior of other firms. Each decision of each firm in the market is fol-
lowed by a reaction from the others, and this feedback effect cannot be
ignored. This effect was what Amoroso the mathematician tried to inter-
pret. In his words, “If the monopoly is partial, it is no longer sufficient to
give the market demand and the cost curve; it is also necessary to consider
the supply of the other firms” (1941, p. 120). In a partial monopoly, there
is a sequence of actions and reactions that only mathematical analysis can
unravel (Amoroso, 1938, p. 170)

In the short 1935 article, to grasp the strategic interdependence of
firms, the notion of elasticity was supplemented by another notion, that of
other firms’ production reactivity to general price variation. Once again,
Amoroso started from an experimental situation to arrive at a general the-
ory. Given that it is possible to define, for each market, the elasticity of
demand, Amoroso attempted to explain the reaction of a group of compet-
ing firms to a variation in a single firm’s produced quantity. The starting
point was the monopoly equation expressed as follows:

(p—m)dx+xdp=0 [8]
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To develop the analysis, Amoroso introduced two new ele-
ments. The first he called price flexibility:

0 (x+y)
—__p__ _ xty)dp

where y is the quantity offered by all the other enterprises and x by the
individual firm. In essence, price flexibility is nothing more than the in-
verse of the elasticity of demand.

The second element was meant to capture the reaction of the other
enterprises. It involved of the variation rate of the quantity produced by
the other enterprises in relation to the variation in total production when
the price changes:

Ay

0=~y [10]

x+y

This is also a negative magnitude in the sense that a decrease in price in-
creases the single enterprise’s produced quantity in relation to total pro-
duction, and it is a function of the possibility from the single enterprise to
manage the price. The firm thus increases its market share at the expense
of other firms in the market. Otherwise, Amoroso observed, price reduc-
tion would reduce profit and would be nipped in the bud. Amoroso called
the term o the coefficient of reactivity of the competition. If we now match
equations [9] and [10], we get the following expression:

npAy = oyAp  [11]
Replacing this term in [8], we obtain the following:

[x +y(1+ 0)]Ap + npAx =0 [12]

By inserting this equation into [8], we get the final expression:

p-m _ x
pn - x+y(1+0) [13]
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Equation [13] expresses the general formula of the price when the supply
of competing firms is not rigid. The equation represents the highest degree
of abstraction achieved by Amoroso in the case of price fixing.

Amoroso noted that the scope of [13] was twofold. On the one
hand, the equation allowed him to calculate the price in an oligopolistic
market. In this regard, he produced a complex numerical exercise in the
1938 Principii. On the other hand, the equation provided, so to speak, a
concrete representation of the power exercised by the individual enter-
prise. Moreover, it allowed him to grade the intermediate case, which to-
day is the most important theoretical task. The expression that appears
according to the member of [13] and that here we rewrite as

I=——  [14]

- x+y(1+0)

can be seen as an index that measures the degree of power that a
firm exercises in the market. This power disappears in the case of perfect
competition, in which case the index assumes the minimum value | = 0;
this power is absolute in the opposite case of monopoly and assumes the
maximum value | = 1. Each intermediate case can be classified as either
(partial) monopoly or (partial) competition, depending on whether the
value of the corresponding index is less than 0.5. Therefore, the index |
can be said to express the power of an enterprise (Amoroso, 1938, p. 174).

Commenting on the 1938 numerical example, Amoroso made an
interesting observation that allows us to connect his model with that of
Chamberlin. It is well known that, in this case, economic efficiency cannot
be achieved because production does not occur at the enterprise’s mini-
mum cost. The same applies to equation [13]. Production always stops be-
fore the vanishing point, which means that plants are not exploited to the
maximum. An extension of production would lead to a reduction in unit
cost, but this is not convenient as it would also result in a price drop and a
possible contraction of profits. Amoroso noted the following:

In this configuration, the production is limited to the left of the vanish-
ing point, to the region where unit costs are decreasing, which means that the
plants are not fully exploited. This is the configuration that is determined in large-
scale industry, especially in times of crisis: when—because of the contrast that
manifests itself in the ability to absorb the market and the reduction of costs, con-
ditioned by series production—the enterprise is forced to stop production before
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reaching the size at which the cost is minimal. An extension of production would
thus lead to a reduction in unit cost, but it is not convenient as it would result in
a price fall, with an impact on profit, which could assume such dimensions as to
make production loss-making. (Amoroso, 1938, 179).

Finally, it is easy to recognize in [13] a formulation of a well-
known criterion that has become known as the Lerner index (Lerner 1934).
This index is widely used in the literature on industrial organization. Alt-
hough the index was already fully formulated in the 1930 article, it is only
in the last part of the article from 1933, “The Dynamics of the Enterprise,”
that Amoroso proposed the index specifically as a standard for analyzing
deviation from social optimum in the case of non-competitive markets.
The fact that Amoroso’s name is not mentioned in later literature on this
subject can be explained by the language barrier. However, there is no
doubt that Amoroso was the first to highlight the fact that the difference
between price and marginal costin proportion to price is one possible way
of measuring a firm’s market power (Giocoli, 2012).

6. The dynamics of the firm

Already in his 1921 Lezioni, Amoroso had stated, albeit in pass-
ing, that there was a substantial difference between the problem of the con-
sumer and that of the producer. The former is static by nature, contrary to
the problem of the producer, which is dynamic because all production
takes a certain amount of time. Consequently, in the Lezioni, Amoroso in-
troduced the concept of the productive cycle. The producer’s problem was
then conceptualized as maximizing profit by taking into consideration the
temporal dimension. Expressed in symbols, the producer’s problem ap-
pears as follows:

I =pxe” —0(x,T) [15]

In [15], revenues are discounted at the current interest rate, i,
while T indicates the duration of the production cycle. The two unknown
variables are represented by x, the level of production, and regarding T,
the duration of the productive cycle. The two unknown values are deter-
mined using the usual rules of constrained maximization. However, from
a mathematical perspective, the problem is not really dynamic as there are
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no differential equations, and the only aim is to determine the optimal du-
ration of production while knowing the prices and the interest rate.
Amoroso returned to the problem of the dynamics of the firm in
the aforementioned short 1933 article, almost treating it as a mathematical
sidenote. Amoroso purpose was to make the 1930 general price equation
truly dynamic. To accomplish this goal, this time Amoroso chose a differ-
ent path. He hypothesized that the cost function depended not only on cur-
rent production but also on its variation, 8 = 6(x, x). As a result, the in-
finitesimal increase in cost turned out to be as follows (in linear form):

df = mdx + ndx [16]

This last expression represents the dynamic marginal cost, which
now has two components: a static component (the traditional one), m, and
a variational component, n, which represents a variable production flow
and, therefore, its variation rate. The equation to maximize the flow of fu-
ture profits is the following:

Jy, (ox —6(x)etdr  [17]

By directly applying the calculus of variations, Amoroso obtained
a complicated expression of price that depended on all the factors consid-
ered. Without going into analytical details, in the general case, the follow-
ing will be true: p = f(m,n, X, x, €). If n, the cost variation component,
was zero, we returned to the static equation.

The solution to [17] involved an integral equation that depends
on the initial production and its velocity, which was always calculated at
the initial instant of time. Amoroso offered an economic interpretation of
this analytical result. He claimed that a firm’s production depended not
only on a given price at a given moment but also on all past prices. In
Amoroso’s rhetoric, this result represented a kind of inheritance principle.
In deference to his voluntarist vision of the economy, he noted that the
dynamics of the enterprise in his scheme might seem deterministic, but it
was not because the parameter m was subject to continuous technological
or institutional changes.

Based on remarkable mathematical virtuosity rather than an in-
depth economic approach, the attempt to analyze the dynamics of the firm
in this form remained an isolated case and was never further explored by
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Amoroso. We are probably looking at one of those scenarios where math-
ematical skill exceeded economic intuition, without providing any contri-
bution to the knowledge of real economic phenomena.

7. Conclusions

Since the first Lezioni in 1912, Amoroso had always showed a
great interest in the analysis of non-competitive markets. From his per-
spective, the heroic era of free competition was completely over, and a new
economic theory based on more realistic hypotheses needed to be built.
The 1930 article “La teoria statica dell’offerta” was Amoroso’s main con-
tribution to the debate on non-competitive markets, which reached inter-
national maturity in the 1930s. Although the article was only translated in
1953, it was internally widespread. Amoroso’s text was was quoted in
every article discussing the oligopolistic model. It is generally accepted
that the analysis of this topic was determined by Sraffa’s criticism, devel-
oped in his 1926 article (see, e.g., Tsoulfidis, 2010). This is certainly true
in the case of Robinson, who misses no opportunity to admit her intellec-
tual debt to Sraffa. Chamberlin claimed that he was the first to provide an
analysis of imperfect competition. In the Italian context, however, the anal-
ysis of non-competitive markets was already fully developed before
Sraffa’s contribution, as we saw in the second chapter, even if the purpose
of such analysis was different. Amoroso did not intend to criticize the log-
ical basis of the general economic equilibrium theory, as Sraffa did. Ra-
ther, his main aim was to offer a realistic view of how the market func-
tioned.

In the new field of non-competitive market theory, Amoroso was
a great innovator, following and, indeed, anticipating certain international
trends. His main contribution was the definition of price in a non-compet-
itive context, linked to the 1930 demand elasticity. This approach was fully
developed by Robinson in 1933 and later became the standard theory by
which we study price formation in the monopolistic market. The superior-
ity of Robinson’s approach, among other factors, consisted in the wide use
of the marginal revenue function, which also allowed for an elegant treat-
ment in terms of graphical perspective. This new approach was never con-
sidered by Amoroso, and his graphs remained much less significant.

Later, in the wake of the international debate, Amoroso tried to
expand the 1930 equation to consider the strategic behavior of firms. This
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time, his approach was comparable to that of Chamberlin. In an attempt to
formalize the strategic behavior of firms, Amoroso abandoned the Cournot
model. In the 1935 article, he introduced the concept of competition reac-
tion. This notion was empirical rather than theoretical in nature, in line
with his epistemology. In this way, Amoroso was able to obtain a more
complete expression of price formation in a non-competitive context. He
also introduced a new measure for determining the market power of an
enterprise.

Nevertheless, his contribution did not have much influence on the
international debate, and his achievements were rarely recognized. Several
factors contributed to this situation. First, we must consider the language
barrier. The 1930 essay was not translated into English at the time, a fact
that severely restricted its international circulation. Second, after WWII,
Amoroso did not further developed this research direction. In addition, the
Paretians did not follow this approach either. Emilio Zaccagnini, a third-
generation Paretian, elaborated a complete theory of oligopolistic markets,
but he followed the approach of another great mathematician and corpo-
ratist, Bruno De Finetti. In the ’30s, analyzing the non-uniqueness of the
equilibrium solution in the system of general economic equilibrium, de
Finetti proposed the notion of maximum simultaneous multiple functions.
This notion was used by Zaccagnini to criticize Cournot’s oligopolistic
theory and, by extension, that of Amoroso. Lastly, Amoroso’s contribution
in Principi di economia corporativa (1938) had a strong corporatist tone,
a fact that certainly did not facilitate its theoretical success outside the cor-
poratist circle.

The monopolistic competition revolution did not last for long and
had lost all of its vitality by the late 1930s. In this context, Amoroso’s
original intuitions were forgotten. Only by the end of 1970s did economists
become more receptive to the ideas of returning to strategic behavior in a
new context of formal industrial organization. However, even when
Cournot’s model became the fundamental tool for studying oligopolies,
Amoroso’s name was not generally mentioned, with some exceptions. For
example, we can find an interesting discussion of the mathematical exam-
ple proposed by Amoroso in 1921 in the first part of the Advanced Indus-
trial Organization by Martin (2002).
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Chapter 5

From Fisher to Keynes: A mathematical
business cycle theory

1. Introduction

Business cycle theory was one of the most important research
fields in the period between the two world wars, including in the Italian
context. The debate on the cycle of the 1920s and 1930s saw a wide variety
of positions among Italian economists (Magliulo, 1992, 2021). At the in-
ternational level, it is well known that the most important contributions
came from Hayek and Keynes. The comparison between the Austrian
school and the Keynesian approach largely characterized the debate of
those years (Tinbergen, 1934). Both approaches developed the Wicksel-
lian model using highly different methodological assumptions and coming
to various conclusions.

The Austrian school provided the most accredited neoclassical
version of cycle theory. The Austrian approach was adopted in Italy by the
majority of economists. At that time, there was also a certain diffusion of
the German language and Germanic economics literature, which contrib-
uted even more to the spread of the Austrian ideas. One of the most au-
thoritative voices in Italy was Del Vecchio (Faucci, 2014). However, many
economists were looking for a different, non-monetary interpretation of
the business cycle. They attributed the cause of cyclical phenomena to the
fact that savings and investments do not necessarily coincide because the
related decisions are taken by different subjects on the basis of different
assessments. Savings decisions affect consumers, while investment deci-
sions are made by entrepreneurs, especially in relation to forecasted profit
trends. For example, Marco Fanno pointed out the possibility that the cycle
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originated in the mistakes of entrepreneurs who failed, given the existence
of friction lags, to correctly predict qualitative changes in demand or pro-
pensity to consume (Fanno, 1931). For Fanno, the role of profits, espe-
cially of expected profits, was fundamental in cyclical dynamics. Here, we
notice a certain affinity with the Keynesian approach.

Even Ugo Papi did not share the idea of attributing the cause of
the business cycle to monetary and credit movements (Papi, 1934). In fact,
he believed that several causes must be distinguished, among which, per-
haps, the monetary cause is just one of the many factors related to a cycle’s
starting point. Papi also described the business cycle as the consequence
of a series of errors in planned production. His approach made it very dif-
ficult for producers, who usually take a long time to produce the final prod-
uct, to adapt promptly and perfectly to changes in consumption patterns.

In this broad debate, Amoroso developed his own original contri-
bution. He stressed, as we will see, two main elements. The theory of the
business cycle had to be a mathematical theory rather than merely a de-
scriptive one. Moreover, he tried to follow the path described by Pareto in
the final part of the Manuale (1906). It was not a simple task, and in this
effort, he directly confronted Keynesian monetary theory, demonstrating
the great openness of the Italian economist community.

2. The starting point: The economic barometers

In the 1920s, great progress was made in measuring economic
variables at the macroeconomic level. During the period of intense devel-
opment after the First World War, there was a need for increasingly accu-
rate statistical data of an economic nature. In the field of economic statis-
tics, economic barometers were of some importance, with the most famous
economic barometer undoubtedly being that of Harvard University (Bre-
sciani-Turroni, 1928).

As of 1919, on the basis of the studies performed in the period
prior to the First World War (1903-1914), the Harvard Economic Service
generated and published three monthly curves, or indices (or “barome-
ters”), meant to describe the state of the economy and enable predictions
of its future evolution. The basis was not economic theory but empirical
and inductive approach. Each index was the result of a data-cleaning pro-
cess. The series that were selected were those thought to contain infor-
mation about the evolution of speculation, economic activity, or money
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and credit. Seasonal movements were removed from each series.

Then, a selection of series was chosen that was thought to repre-
sent the cyclical movements of the economy, and the percentage variance
was calculated in relation to other interpreted series, such as the long-term
trend movement. An aggregate series was constructed, reflecting the aver-
age evolution of the fluctuations of the entire group. The aggregate indices
were displayed on a single chart, and the relationship between the curves
was studied. The first of the three was curve A, representing the specula-
tion in which the cyclical series involved the banking discount rate in New
York and the prices of industrial companies. In the business curve B the
cyclical series included bank credits and a price index of 10 goods. In the
monetary curve C, the cycles involved the interest rates applied to the com-
mercial paper rates, and the trend was that of the interest rate average cal-
culated using the ten most important railway companies’ bonds.

The Economic Service studied the relationship between these
three curves, as well as the distance between the highest and lowest values.
A rise in curve C, accompanied by a fall in curve A, heralded economic
crisis. There was supposed to be a delay between each of these three move-
ments. In this way, the Harvard experts concluded what stage the economy
was at and how it would evolve. The Harvard Barometers enjoyed exten-
sive scientific acceptance and greatly impacted businesses in the 1920s.
Similar data collection and handling systems were extended to European
countries with a view to making predictions. However, their apparent in-
capacity to predict the start and development of the Great Depression de-
prived the barometers of all appearances of veracity, which, in turn, led to
their disappearance.

Unsurprisingly, Amoroso’s (1928) first contribution to the busi-
ness cycle literature was an intervention regarding the economic barome-
ters. The contribution was not a scientific article but a report, later pub-
lished in the Atti dell Istituto Nazionale delle Assicurazioni, entitled “I bar-
ometri economici.” Amoroso considered the Harvard Barometer and the
cyclical curves of speculation, business, and money, as well as their inter-
action. The analysis of the three cycles led Amoroso to define six phases
of an economic cycle. The first phase of effervescence was affected by the
speculation curve, which, in turn, activated the business curve, and the lat-
ter initiated the money supply. The system went through phases of mone-
tary tension, liquidation, depression, recovery, and expansion and then re-
turned to the initial phase of effervescence. The same pattern can be found
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later in the 1938 Pincipii di economia corporativa. During this period,
Amoroso was engaged in the construction of a mathematical theory of the
business cycle that would be capable of explaining these empirical regu-
larities.

In a brief paper from 1928, Amoroso considered Irving Fischer’s
criticism of the Harvard barometer (Fisher, 1925). The American econo-
mist made a general observation of a methodological nature. From his per-
spective, the concept of a business index, line A, was too vague, and it was
necessary to distinguish the evolution of prices from that of the quantities
produced and exchanged. Instead, Fisher suggested considering the rela-
tionship between the quantity produced (T") and the change in prices (p)
using the following relation:

T(t) =a+bP(t—Q) [1]

where a and b are empirical constants and P the first derivative of
the price function. Following equation [1], the volume of production at
time t, T'(t), is a function of price variation during the previous period. In
Amoroso’s words, “It turns out that to get a general prediction of fluctua-
tions in economic activity, it is not really necessary to employ the idea of
a business cycle. The very simple formula [1] directly provides an eco-
nomic barometer. It grants time (t — Q) a prediction of the economic ac-
tivity that will occur at time t” (Amoroso 1928, 199).

The short article illustrates the two main points in Amoroso’s re-
flections on the economic cycle. First, the theory of economic crisis, or
cycle, is macroeconomic by nature. Some form of aggregation is a neces-
sary condition. Second, the Fisher equation can be a useful starting point.
In his article, Amoroso also offered a statistical verification of this limited
relation to Italian economic data. To transform the Fisher equation into a
theory of the economic cycle, it was necessary to add new elements.

3. Amoroso’s first model: 1932

Amoroso collected and systematized a group of studies in the ar-
ticle “Contributo alla teoria matematica della dinamica economica,” one
of the four contributions published in the fifth volume of the Nuova Serie
degli Economisti (1932) dedicated to economic dynamics. The prestigious
publication testifies to the relevance of Amoroso’s position in the field.
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The article contained the first version of his business cycle model, which
received its definitive arrangement in an article published in Econometrica
in 1935.

With his usual scientific humility, Amoroso declared in the intro-
duction that he would be taking up the 1930 Roos model and readjusting
it to an aggregate key. The American economist proposed a very sophisti-
cated model of cyclical dynamics that considered the prices of all goods,
while Amoroso stated that he would be focusing on the dynamics of the
general price index. In reality, his model was also significantly different in
terms of analytical formulation. His starting point was the equation pro-
posed by Fisher.

Amoroso developed his mathematical theory of the cyclic move-
ment of the economy by considering not only one sector, as in the original
Fisher equation, but two: the productive sector and the commercial one.
There were also two variables to be determined: the movement of the gen-
eral price level and that of the production volume. In analytical terms, the
equations to be considered became first-order differential equations with
constant coefficients. The first equation, the Fisher equation, established a
direct relationship between industrial production T and the variation in
price level (P); Amoroso called this the equazione dell officina. The equa-
tion appeared as follows:

T(t + w,) = a+mP(t) [2]

Equation [2] has two distinctive elements. Production is not
guided by the current price level but by its forecasted variation. In Amo-
roso’s case, these are expectations that are always fulfilled, which we
could call, in contemporary terms, rational expectations. Amoroso justified
using empirical evidence. Second, the reaction of the production sector oc-
curs with a certain lag, represented by the parameter w;, which is compa-
rable to the phase delay in harmonic motion. This lag is the essential ele-
ment of economic dynamics.

The model’s second equation was totally new. The business equa-
tion, I’equazione della borsa, was the first component of the Harvard Ba-
rometer to be interpreted mathematically. This equation connects the gen-
eral price level and the expected production variation. In this case, there is
an inverse influence: commercial speculation anticipates that an increase
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in supply will lead to a decrease in price level, which has a stabilizing ef-
fect on the price level itself:

P(t) = b —nT(t + w,) [3]

In equation [3], the relationship between the two variables, pro-
duction variation and aggregate price level, is not instantaneous but in-
volves a lag as prices take into account, in advance, fluctuations in produc-
tion. Amoroso defined [2] as the dynamic equation of supply and [3] as the
dynamic equation of demand. If the temporal phase shift in the two equa-
tions is the same, which Amoroso calculated to be in seven months, the
system is reduced to a single second-order differential equation:

P+AP=21b [4]

with 4 = # This last equation fully satisfies the criterion that

will be formulated by Frisch at the time, according to which a relationship
becomes dynamic when it contains a variable and its first derivative, that
is, the direction of the variation (Bjerkholt and Qin, 2011). In Amoroso’s
case, what he found was an expression with a second derivative because
he wanted to give the variables an oscillatory pattern, which is possible
only by considering difference equations or differential equations of the
second order. The general integral of [4] in terms of price level is as fol-
lows:

P(t) = Acos(At) + Bsen(At) + b [5]

Equation [5] represents the desired result—that is, a periodic
function that describes the cyclical path of prices as a function of time. An
analogous equation also applies to the production volume index. As one
can see, it is not the nature of the cause but the shape of the solution that
generates the cyclical nature of the effects. Given that one of the two cor-
relations between the two sectors is direct while the other is inverse, Am-
oroso spoke of a principle of action and reaction, similar to the third law
of Newtonian mechanics, as governing cyclical dynamics as a whole. In
his words, “In short, the economic movement is cyclical because there is,
overall, a principle similar to what in mechanics is called the principle of
action and reaction” (Amoroso, 1932, 433). With this model, Amoroso
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generalized Roos’s 1930 cyclical model, highlighting its further potential.
Amoroso, like Pareto, also denied that the business cycle depended on
monetary causes. He noted the following: “These opposing trends cause
price fluctuations that cannot be traced to monetary factors. No currency
corrections, no changing the price of gold, no currency manipulations
could ever eliminate them” (Amoroso, 1932, 434).

In Part 11I, Amoroso considered introducing money and credit.
The new equation added was based on the quantity theory of money in the
extended form and also considered credit:

MV + W = PT [6]

where M is the quantity of money, V is his velocity, and W is the
money created throughout anticipations or other operations by the Central
Bank. In this new framework, equation [2] becomes as follows:

T(t+w) =a+mP(t) +rW(t) [7]
In the same vein, we also have the new equazione della borsa:
P(t) = b —nT(t + w) + sW(t) [8]

Therefore, the model contained three equations and three un-
known variables. In general, the system received a solution that, in this
case, involved a very complicated expression. Production and price level
depended on the complete path of the credit operations starting at the initial
W (t) point. In other words, the explicit introduction of a monetary term
did not alter the nature of the model and only increased analytical and in-
terpretative difficulties. In fact, the refinement of the model involved a
very unexpected perspective brought about by the encounter with the Trea-
tise on Money (1930) by Keynes.

4. The Lezioni sui prezzi of 1932 and the Keynes of Treatise
In his writings on monetary issues, Amoroso clearly recognized

the relevance of Keynes. Keynes, along with Irving Fisher, was widely
quoted in many contributions, especially in the first part of the 1938 Prin-
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cipi di Economia Corporativa, the textbook by Amoroso that also con-
tained the lecture notes published in previous years. For Amoroso, there
were two main scholars and approaches in the field of monetary matters:
Irving Fischer and the quantitative theory of money and Keynes, the author
of the Treatise, with his attempt to generalize the quantitative theory in
dynamic terms.

The most interesting connection between Amoroso and Keynes
can be found in the lectures entitled La dinamica dei prezzi from the aca-
demic year of 1932-33, which were delivered at the Faculty of Political
Sciences in Rome and were published only as lectures notes. As indicated
by the title, the course was completely dedicated to monetary theory,
which was understood as the theory of the formation and variation of
prices. Amoroso’s lectures were essentially a summary of Keynes’s Trea-
tise, into which he inserted two dynamic models: the first was already pub-
lished (Amoroso, 1932), and the second he intended to develop in dynamic
terms using Keynes’s fundamental equations in chapters three and four of
the Treatise.

Lecture XX offered a brief exposition of the Cambridge equation
and dedicated the final part to a detailed exposition, with numerical exam-
ples, of the two fundamental equations of the Treatise. Amoroso immedi-
ately grasped their profound significance, especially the importance of the
notion of profit as a result of exceptional contingencies or speculative ac-
tions. Furthermore, the distinction between investment and expenditure in
relation to consumer goods, which constituted the fundamental line of rea-
soning for Keynes, was perfectly compatible with Amoroso‘s thought be-
cause it was close to the latter’s two-sector model. Keynes and Amoroso
had the same goal: to analyze the causes of price and production variations
in the different phases of the business cycle beyond the pure monetary
trend.

The first fundamental equation of the Treatise expressed the price
of consumer goods as a function of two production factors: unit cost and
profit level. The definition of profit proposed by Keynes as a differential
result after compensating for costs, including those of management, was
completely in line with Amoroso’s vision, who felt that profit was the fun-
damental element of capitalist economy. Given Keynes’s particular defi-
nition, profit could also be represented as the difference between invest-
ment and savings volumes. This possibility for prices to depart from the
unit cost of production as a function of the imbalance between investment
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spending and savings was certainly the most original and appreciated as-
pect of Keynesian analysis. Amoroso’s words were as follows:

The level of consumption prices is determined, in the first approxima-
tion, by the unit cost of total production, which is the ratio between monetary
income and total production.

However, this equilibrium is modified (second approximation) by the
fact that the distribution of production between investments and consumption
made by entrepreneurs is not necessarily the same as the distribution of income
between savings and consumption made by consumers. [...] In short, those who
work are paid to the same extent whether they produce for investments or for
consumption. But once they have perceived their income, they remain the arbiters
of how to spend it. Meanwhile, entrepreneurs will have completely independently
decided in what proportion the two categories should be produced. Hence the
contrast, whereby the level of consumption prices may differ, more or less, from
the efficiency of total production. (Amoroso, 1933, 52)

The second fundamental equation of the Treatise showed that in-
vestment price was equal to total production cost plus profits or losses re-
lated to the production of investment goods. On the one hand, the occur-
rence of profits and losses derived from the difference between the value
of new investments and their cost caused by the difference between the
distribution of production of consumer goods and investment goods. On
the other hand, profits and losses could also arise due to the choices that
every agent can make to keep savings inactive or to use them to buy secu-
rities on the stock exchange. Considering the two equations together, the
global price level remained constant and the quantitative equation of
money retained its validity only if speculative profits were zero. Ulti-
mately, Amoroso noted that Keynes achieved his goal of expanding the
interpretative capacity of a quantitative equation of money, offering an ex-
planation of price changes in the phases of the business cycle that de-
pended on non-monetary factors, particularly the cost of capital, the infla-
tion or deflation of goods, and the trend in production costs.

5. Beyond Keynes and the dynamics of capitalism

For Amoroso, Keynes’s fundamental equations were a step in the
right direction because they opened up new perspectives; however, from a
mathematical perspective, they were too rudimentary. After all, they were
merely mathematical identities and not equations expressing the behavior
of economic agents:
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Keynes’s equations represent identities such as those of Cambridge and
Fischer and, as such, can shed light on particular aspects of the dynamics of cir-
culation, but they cannot provide a representation in a complete sense.

We have already observed this representation by means of equations
and not identity; that is, schemes that express not formal equality between ele-
ments but decisions by an actor or a group of actors who choose between various
possibilities. The resulting economic action generally expresses an ongoing trend,
hence its representation as a differential equation. The resulting movement arises
precisely from the contrast and the dynamic equilibrium between all the different
tendencies and is represented in a system of differential equations that link the
different variables together. (Amoroso, 1933, 55)

The new framework of Amoroso’s model was the same as that
found in Keynes’s Treatise, in which the economy was divided into two
sectors: one that produces consumer goods and the other investment goods.
Another distinction, advanced by Amoroso, was between the industrial
system and the commercial one. Combining these two lines of research,
Amoroso developed a very complex system based on two sets of equations.
According to Amoroso’s terminology, the industrial system is defined by
five quantities: the volume of investment goods T,, the volume of con-
sumer goods T;, total cost E, and profit volumes Q, and Q,. The commer-
cial system is also characterized by five quantities: the prices of consumer
goods P; and investment goods P,, the proportion of income saved S, the
proportion of savings invested D, and the part of income consumed K.
These 10 variables are defined using the terms proposed by Keynes in his
Treatise.

For each of these quantities, Amoroso produced an equation to
highlight the links among them. The industrial system was represented as
follows:

(I) Tl(t+A:w1):a1+m1Q.1+n1$
(II) Tz(t‘l‘(l)z) :a2+m2Q2+n2D
(1) E=P(t— %Tl + Py(t — %)T2

v) Q1=(P1_ d )T1

[9]

V) Q= (P, — ﬁ)Tz

The equations of the commercial system were as follows:
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(VD) P, =b, —nTy(t + )+ s:K

(VII) P, = b, —1,T5(t + wy) + s,D

(Vi) K=E-S [10]
(IX) S=c¢ +hE—kP
(X) D =cy+hE+kyP,

It is beyond the scope of this book to analyze the model in detail
(Palomba, 1966, 410-418), so we will limit our analytical considerations.
Equations [I] and [11] consider savings, the savings invested, and how con-
sumption and investment levels increase when profit tends to go up. Equa-
tions [111], [IV], and [V] are the identities from the Treatise. The industrial
system affects the commercial system through the other five relationships.
Equation [VI] reflects the price variations caused by variations in produc-
tion and consumption. Equation [V11] does the same result for investments.
Equation [VI1] is an identity. Equations [IX] and [X] reflect the savings
variation for income inflation or price variations in the consumption and
investment sectors, respectively. Due to the high number of equations and
variables in the system, Amoroso abandoned the ambitious project of ex-
plicitly determining the set of solutions and analyzing their characteristics.
The ten equations form in nuce a general economic equilibrium in dynamic
terms.

Before becoming an economist, Amoroso was a mathematician,
so the analytical questions had notable importance to him. From a mathe-
matical perspective, the model proposed in the 1932—33 lectures had two
kinds of problems. The first was the traditional need to find solutions for
the system, which required the number of equations to be equal to that of
unknown variables. In fact, the system was perfectly determined: it con-
sisted of ten equations that could determine the unknown variables. The
second problem waiting to be solved was the nature of motion. The analy-
sis of equilibrium stability was crucial because an unstable system holds
little interest per se. Amoroso himself underlined that, in his model, the
compensation forces were numerically smaller than the disequilibrium
forces, which made the system unstable. Left to itself, the system could
evolve in any direction. According to Amoroso, the cyclical tendency of
economic movement derived from the action of these two circuits. There-
fore, Amoroso claimed that economic variables had a cyclical pattern even
if the forces generating it did not, and the business cycle depended on the
complex interaction between them.
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Unsurprisingly, Amoroso’s dynamic model reached Keynesian
conclusions about the instability of capitalism and radicalized them. The
equations of the Treatise clarified how the dynamics of the system de-
pended on the existence of short-term profits. Variations in these excep-
tional profits regulated Keynes’s business cycle. Using his equations as a
starting point, Amoroso could not obtain a different result, even if his work
was more detailed at the analytical level. The economic system was stable
only when the market was dominated by free competition and speculative
profits were null. Otherwise, production and distribution, left to them-
selves, were no longer able to ensure market stability. A certain level of
stability could be guaranteed by the third sector, namely, the banking sec-
tor. In Amoroso’s words, “The actions of the banks, of which we will speak
in the following chapter, tend precisely to correct such instability” (p. 61).
Amoroso’s theory was well known internationally. In 1933, Frisch asked
Amoroso to prepare the annual article review on the business cycle for
Econometrica, but Amoroso declined the offer because he was worried
about the analytical problem of his model. Instead, Vinci prepared the ar-
ticle, titled “Significant Developments in Business Cycle Theory” (1934).

Amoroso followed a new path by explicitly introducing the bank-
ing sector and the interest rate in his 1935 business cycle model, defini-
tively abandoning the role of economic profits proposed by Keynes. The
new model would not only solve the analytical problem of instability but
would also significantly reduce the number of equations and variables,
thus responding to the criticism expressed by Tinbergen in 1935.

6. The Vinci-Amoroso model of 1934

Felice Vinci (1890-1962), statistician and economist, partici-
pated in the debate on the mathematical theory of the business cycle with
an article in 1934 that, in part, referenced a long piece published in the
Giornale Italiano di Satistica, which he had founded. The article was then
referred to again the next year in Tinbergen’s review published in Econo-
metrica, which tried to take stock of the main mathematical contributions
in the field of business cycle theory. Vinci’s article constituted one of the
few attempts, at the international level, to dynamically extend the equa-
tions in Keynes’s Treatise through appropriate formalization. The article
was divided into three parts. In the first part, Vinci presented a mathemat-
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ical model for the determination of stock prices. In the second part, he ad-
dressed the Cambridge School discussion about the quantitative theory of
money, proposing a generalization. This element is interesting because it
highlights the opening of an international horizon for Italian economists
and, in particular, the importance given to Keynes’s monetary theory dis-
cussion in Italy. Only in the final part does Vinci attempt to dynamize
Keynes’s equations. In essence, Vinci used a model discussed by Amoroso
in his university lessons in 1933, a model that went unnoticed because it
was published only in the form of materials for a university class.

The framework of the Amoroso-Vinci model was the same as in
Keynes’s Treatise, in which the economy was divided into two sectors:
one produces consumer goods and the other investment goods. Another
distinction, used before by Amoroso, was between the industrial system
and the commercial one. The industrial system was defined by the follow-
ing four guantities: the volume of investment goods, the volume of con-
sumer goods, the total production volume, and the profit volume. The com-
mercial system was characterized by four other quantities: the prices of
consumer goods and investment goods and the proportions of the income
saved and invested. These eight variables were defined in the same exact
terms proposed by Keynes in his Treatise.

For each of these quantities, Vinci provided an equation to high-
light the links that exist among them. The equations were differential equa-
tions with delayed or anticipated variables, meaning that the analytical
framework was the same as Amoroso’s since 1932, which was expanded
and enriched by including the Keynesian perspective. Though it is beyond
the scope of our book to analyze the model in detail, we do wish to high-
light its essential aspects, so we will limit our consideration to the first two
equations of the industrial system that deal with consumer spending and
investment spending:

C(t+ w) =a; + myII(t) + n [E(®) —S@®)] [11]
I(t+ w) = a, + myII(t) + n,D(t) [12]
Equation [11] references Keynes’s first equation and interprets it
in differential terms. The level of consumption increases with a lag when

the profit tends to increase and income variation is higher than that of sav-
ings. Equation [12] is related to the second equation of the Treatise,
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whereby the production of new investment goods tends to grow along with
profit variation and the rise in the savings invested and is thus used for the
production of instrumental goods. These two equations clearly highlight
that the dynamic element of the model consists, as Keynes indicated, in the
role exercised by profits and in the relationship between investments and
savings. The dynamic system was completed by six more equations defin-
ing the actions and reactions of the remaining variables, some direct and
others inverse.

Due to the high number of equations and variables in the system,
Vinci gave up on the ambitious project of explicitly determining the set of
solutions and analyzing their characteristics. Vinci understood, as Amo-
roso had found out the year before, that, in general, the system was not
stable because there were more direct relationships than inverse ones. Left
on its own, the system did not tend toward a stationary state of equilibrium.
However, it still remained to be determined whether the instability could
be corrected through actions by banks and monetary policy.

Therefore, Vinci’s model, despite illuminating some crucial
causal relationships, such as the role of profit in macroeconomic dynamics,
was sorely lacking at the mathematical level. It was this lack of analytical
rigor that Tinbergen criticized the following year (Tinbergen, 1935). How-
ever, Vinci himself pointed out that what interested him was not so much
mathematical perfection but richness at the interpretive level. In his eyes,
the model was to be considered the first step toward a more detailed and
better articulated understanding of cyclical dynamics. In his words, “In
conclusion I would like to say that, in my opinion, it is only by basing the
analysis on systems of dynamic equations, such as (I)-(V1I) or similar
equations, that a real scientific theory of business cycles can be developed”
(Vinci, 1934, 176).

In any case, neither Amoroso nor Vinci returned to this attempt at
a Keynesian dynamic model in the following years to correct its analytical
defects. They both followed a different route, which led to a drastic reduc-
tion in the number of variables considered. It became clear that although
increasing the number of factors considered could, in theory, make the an-
alytical framework more flexible and effective at the interpretive level, in
reality, the mathematical difficulties were too severe to overcome. As we
shall see in the next paragraph, the following year, Amoroso developed a
new business cycle model, the definitive one. Vinci dedicated himself to
his statistical studies and only once returned to the issue of formulating a
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business cycle model in an article entitled “Recenti tendenze degli studi
economici” in 1937. Meanwhile, the international situation in Italy had de-
teriorated due to international political tensions, and Vinci could not par-
ticipate in the Cowles Commission seminar to which he had been invited
in 1937. Vinci’s article is interesting because it shows that the publication
of the General Theory in 1936 became the new reference point for reflec-
tions on the business cycle in the Italian context.

In 1937, Vinci returned to the Keynesian concept of the two sec-
tors, but this time, the number of functional relations and variables was
drastically reduced, and the interpretation went back to a more traditional
one, abandoning the role of profits and imbalances between savings and
investment. The model consisted of the following three equations:

I (t) =aC(t) + bC(t)

[13]
C(t) =cP(t—6) +dP(t—6) [14]
P(t—6) =hC(t) +KkI(t) [15]

Evidently, the three equations carry no traces of the Treatise, in
particular the role of profit. Especially interesting is equation [13], which
shows the direct influence of General Theory (1936). In fact, this can be
considered a dynamic form of the accelerator principle: spending on in-
vestment is related to consumption level and its dynamics.

However, instead of taking the model to its Keynesian conclusion
by considering income as the crucial variable, as in the later version by
Hicks (1950) for example, Vinci reached a neoclassical conclusion by
making consumption level depend on prices, in this case, delayed, and on
their variation [14]. Finally, we have equation [15], which we can call
feedback, as Amoroso did, and according to which the change in the gen-
eral price index depends on spending expectations for consumption and
investment. Together, the three equations result in a linear differential
equation of the second order, whose complex solutions determine the cy-
clical path of the prices of consumer goods. The 1937 model can be con-
sidered a hybrid model that constitutes an attempt to integrate, in the typi-
cally Italian approach with derivatives and delays, the new suggestions in
the General Theory published only the previous year. This theoretical
compromise was reinforced by the fact that the accelerator principle was
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related to price dynamics, thus confirming the neoclassical approach of
Paretians authors, who could not abandon the idea of the relevance of
prices, even at the macroeconomic level. Later, Vinci abandoned all at-
tempts to reach a formalization of the business cycle and, in the final phase
of his career, focused mostly on the theoretical foundations of welfare eco-
nomics (Vinci, 1953).

7. Amoroso’s final model of 1935

One of the main conclusions Amoroso reached in the first eco-
nomic cycle model of 1932 was that money did not play an essential role
in determining the cycle’s causes. In his 1933 university lectures, he hy-
pothesized a possible controlling function by the banking system following
Keynes’s Treatise. In 1935, Amoroso developed the definitive version of
his mathematical theory of the business cycle in an article published in
Econometrica titled “La dynamique de la circulation.” In the meantime, he
had taken steps toward becoming a corporatist economist. We find traces
of this change in the article. For Amoroso, the main achievement of the
corporatist economic theory was precisely the new developments in the
field of economic dynamics, beginning with the business cycle.

In the 1935 model, the cyclical dynamics of the economy derived,
as in the earlier models, from the relations between the various sectors of
the economic system (Pomini and Tusset, 2009). It was, therefore, a multi-
sector model. The main development was that, besides the industrial and
commercial sectors, there was now a third sector, banking. As a result, the
new model was composed of three equations, one for each sector, and three
variables: production, price level, and interest rate. The analytical ap-
proach was carried over from 1932, whereby each quantity depended on
variations in the other two. To make the system more complete and over-
come the mathematical difficulties of the 1933 lectures, Amoroso assumed
that each equation contained three kinds of variables: the reaction of each
variable to itself, which worked as a force of resistance against changes,
and then feedback effects of the other two variables, which sometimes
moved in the same direction and sometimes in the opposite. With these
simplified assumptions, Amoroso obtained a dynamic system with three
equations and three unknowns that could be solved explicitly. Let us con-
sider the three equations separately.

The first equation is the industry equation, which now looks as
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follows:
T(t) = my + a1, P(t — w3) — a7 (t — wz) — ay3T (1) [16]

Production volume is positively influenced by anticipated price
variations and negatively influenced by interest rate variation. Rising
prices lead to increased future production, while a higher interest rate dis-
courages it. The last term of the equation represents the fact that, moment
to moment, each quantity is inversely influenced by its own trend, or the
reaction of inertia, in Amoroso’s language.

The second equation, the business equation, is as follows:

P(t) = my — a P(t) — apf(t + wy) — axsT(t + w3) [17]

Equation [17] expresses, for Amoroso, the dynamic law of de-
mand and supply—that is, it functions as a differential equation that con-
nects prices, quantities, and their derivatives. On the one hand, the market
tends to determine prices in relation to the expected production trend in the
opposite direction to the industrial system. On the other hand, the interest
rate also exerts a negative influence due to the principle of revenue capi-
talization, whereby the value of capital goods (the prices of real estate or
the course of actions and obligations) is levelled according to the value of
the corresponding revenue, capitalized at a market interest rate predicted
for the near future.

Finally, there is the new equation that represents the dynamic
contribution of the banking sector:

r(t) = mz + a3 P(t — w3) — az,7(t) + azsT(t + w,) [18]

Thus, the interest rate tends to move in the same direction as ex-
pected production and depends positively on past price variation. For Am-
0roso, the two trends converge in the sense that through them, the banking
system slows down the momentum of the market when it is too strong and
stimulates it when there is an excessive downward trend. This is one of the
essential aspects of interest rate control, a normal tool using which the
banking system tends to affect economic trends.

The movements of the three sectors are, therefore, mutually de-
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termined in a series of actions and reactions described by the model’s equa-
tions. Each of the three variables takes on the following expression:

Ae™ + BeSt cos [% + h] [19]

where various constants depend on combinations of the parame-
ters of the original system. According to [19], the movement of three indi-
ces is then characterized by two elements: a cyclical component, as in the
1932 model, and a second component representing the evolutive or long
term. Amoroso did not further examine this point, which he considered
more of a mathematical result resulting from the nature of the model than
an economic result worth considering. The economic system, due to the
actions and reactions among the three sectors, exhibits a wave-like pattern
while moving along a path that evolves over time. This idea that there is a
strong connection between business cycle theory and growth theory is a
typical feature of Italian authors, which we can even find, for example, in
Fanno (1947).

The 1935 model represented the most complete effort in the con-
text of the Paretian tradition to arrive at a mathematical theory of the busi-
ness cycle that would both be consistent with the approach of general eco-
nomic equilibrium and capture its general characteristics. If we now com-
pare the 1935 model to the one from three years before, we can see that,
despite the broadening of perspective, the original limitations were not
overcome, and, in fact, others were added. From an analytic perspective,
there was now a new problem due to the fact that the solutions of the equa-
tion of the system assumed the desired form for a very particular, and ad
hoc, combination of the original parameters. The system was not stable
and, indeed, tended to have increasingly large fluctuations over time (Pal-
omba, 1966b). Amoroso did not discuss in detail this aspect of the model’s
stability conditions, although they were crucial. He simply pointed out that
it is a matter to be resolved by empirical means. This matter would not be
resolved by either Amoroso or his pupils and remains an open guestion.

Second, adding a new relationship of interdependence related to
banking made the problem of the simplistic assumption concerning the
formation of expectations more acute. As Bordin observed in his discus-
sion of Amoroso’s model, the coincidence between expectations and their
fulfillment was, from the perspective of economic theory, the most prob-
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lematic aspect of Amoroso’s ingenious construction. Bordin stated the fol-
lowing:

On the other hand, one wonders if the laws of dynamics were known
for their future development, would they remain as such, or would they be mod-
ified because their knowledge impacts the activities of men. It is a fact that the
supposed psychological uniformities that they contain are affected by at least par-
tial ignorance of those laws; uniformities that would necessarily be altered by the
certainty of an exact forecast and, in this sense, reveal their completely contingent
nature. (Bordin, 1935, 590)

In other words, Bordin seems to anticipate the criticism by the
followers of the rational expectations school in the 1970s: when making
choices, the individual takes into account all the information available in
the model, which includes future expectations (Dore, 1993). However, if
this happens, dynamics are impossible because the choices are immedi-
ately made in the present.

In the following years, Amoroso abandoned his studies of the
mathematical theory of the business cycle and returned to his ambitious
project of developing a dynamic theory of general economic equilibrium.
This project was accomplished in Meccanica Economica, which collected
the lectures delivered at the Institute of High Mathematics in Rome 1940—
941.

8. A mathematical note

Unlike other Italian economists, Amoroso primarily wanted to de-
velop a mathematical theory of the business cycle. The road was paved by
three key figures from the Harvard barometer, highlighting that some eco-
nomic quantities follow an oscillatory trend, with phases of expansion fol-
lowed by phases of contraction. It was now necessary, in the words of Tin-
bergen (1935) to identify the underlying analytical mechanism—that is,
the set of quantitative relationships between variables that could explain
these movements of economic quantities.

The search for an adequate analytical model was an essential ele-
ment of the mathematical theories of the business cycle in the 1930s. The
process of developing such a model proceeded by trial and error (Bou-
mans, 2005, 42), starting with the simple introduction of temporal delays
between variables by Aftalion (1927). Then, the process went on to adopt
increasingly complex analytic forms that contained integral or differential
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expressions (Tinbergen, 1933). This allowed for the discovery of a multi-
tude of mathematical models potentially capable of reproducing the typical
mechanisms of the business cycle.

What was the analytical core of the business cycle theory devel-
oped by Amoroso and other Paretians in the 1930s? The analytical frame-
work used by this group of economists was that of harmonic oscillations.
It is interesting to note that this analytical feature was also one of the main
directions of international research. At the annual meeting of the Econo-
metric Society held in Leyden, the Netherlands, in 1933, Tinbergen ad-
dressed the issue of whether the theory of harmonic oscillations could be
useful in the study of the economic cycle (Marshack, 1934). For these
mathematician-economists, including Amoroso, who came from the field
of physics, it was rather natural to arrive at the theory of harmonic oscilla-
tions, in part due to the close similarity between the cyclical movement of
the economic variables and the movement of the simple pendulum. The
comparison of the business cycle with the movement of the simple pendu-
lum was an often repeated heuristic element in the 1930s literature on the
business cycle (e.g., in Frisch 1933), confirming the importance of me-
chanical analogies in economics. Until the formalist shift in the 1950s, it
had a central role in economic theory in terms of conditioning the similar-
ity of both the mathematical tools and the results obtained (Grattan-
Guiness, 2010, 538).

The core of Amoroso’s analytical model consisted of a second-
order linear differential equation with constant coefficients of the generic

type:
ay(t) +by =0 [20]

The general integral of equation [20] is periodic and leads to os-
cillation of the quantity itself over time, even if this motion is not generated
by a periodic cause. Expression [20] is a well-known equation in physics,
representing the equation of a simple pendulum. It is now clear why it con-
stituted one of the paths to be explored in the 1930s when constructing
business cycle theory. First, the variables of interest were found to have an
oscillatory character, as required by business cycle theory. The mathema-
tician-economists of those years tried to emphasize the empirical character
of the solutions they had found, trying to obtain the length and breadth of
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the cycle phase directly from the preliminary study of the time series. Sec-
ond, [20] was entirely consistent with the endogenous business cycle the-
ory. Once the economic system had been set in motion—for example, by
technical progress or changes in consumer preferences—it tended to fol-
low a cyclical trajectory determined by economic forces that acted auto-
matically. Third, the solution found explicitly depended on time, which,
from an economic perspective, meant that the dynamic was a phenomenon
of equilibrium, in the sense given to this term by the literature of the 1930s.
Therefore, even the economic cycle could be considered a form of dynamic
equilibrium, a situation in which quantities changed slowly over time ac-
cording to a specific law (Masci, 1934).

Equation [20] was not the only mathematical model available for
generating oscillations. An isolated attempt at using a different model,
namely that of the Lotka-Volterra equations, was proposed by Palomba in
1939 in his Introduzione all’economia dinamica, considering the relation-
ship between spending on consumption and spending on capital goods
(Gandolfo, 2008). This remarkable analytic starting point would not be
further developed within the Pareto environment, and after the war, Pal-
omba himself would choose to follow the theoretical approach of his
teacher, Amoroso (as in Fisica economica, 1966).

9. Concluding remarks

The business cycle theory was a very active research stream be-
tween the two world wars, a period characterized by accentuated theoreti-
cal pluralism. Business cycle theory saw the formulation of a wide range
of approaches, each of which tended to emphasize one feature of economic
fluctuations. Building on and innovating the mathematical models of Ev-
ans and Roos in the second half of the 1920s, Amoroso developed models
according to which the business cycle could be considered an endogenous
equilibrium phenomenon.

Amoroso remained faithful to his approach even after World War
I1, a period during which, however, the theory of the business cycle was
almost completely abandoned. In Italy, Fanno’s cyclical model found
some relevance. Marco Fanno took up his 1931 model and reinterpreted it
in a Keynesian key—for example, in his introductory report to the first
scientific meeting of the Italian Society of Economists in 1951 dedicated
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to economic fluctuations. Amoroso intervened in the discussion by ad-
vancing his simplified model that linked price fluctuations to those of
quantity (Amoroso, 1952).

This type of modeling, and any model related to the business cy-
cle in general, did not have much luck in the aftermath of World War I1.
One reason for this was the very particular analytical apparatus, which was
basically a revival of certain dynamic approaches derived from a rational
mechanical analogy. Second, expectations proved to be an unhelpful per-
spective when constructing formal models to represent the business cycle.
Third, interest in these issues decreased. In the 1950s, economic dynamics
went in an entirely different direction, that of growth theory, and, as a re-
sult, studies of the business cycle rapidly lost importance.

We will have to wait until the 1980s to encounter a similar ap-
proach, namely the real business cycle theory. Even for economists of the
new classical macroeconomics, the business cycle is a phenomenon of
equilibrium determined by non-monetary factors, as in Amoroso’s 1930s
approach. However, the underlying methodological framework is nowa-
days completely different. Amoroso would not have agreed that the busi-
ness cycle could be considered the result of optimal choices by a repre-
sentative agent. He regarded the field of economic phenomena as too com-
plex to be analyzed the lens of the optimizing agent and relied on a kind of
analysis that was closer to the natural sciences, rigorous but empirical and
descriptive.
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Chapter six

Towards a theory of dynamic general
equilibrium

1. Introduction

The ambitious project to dynamize the general equilibrium theory
was the last important step in Amoroso’s scientific program. After World
War |1, he did not make any innovative contributions, limiting himself to
repeating already-known results. Like many other economists from the
first generation of marginalism, Amoroso approached the scientific part of
the economic theory as a sort of social physics, modeled on mathematical
models of rational mechanics. The theory of general dynamic equilibrium
represented the most complete attempt at realizing his coherent epistemo-
logical approach.

In fact, the project of going beyond the Paretian static theory was
cultivated by Amoroso since his youth, as we saw in the first chapter. His
first contributions to the dynamics of general equilibrium were two brief
communications to the Accademia dei Lincei in 1912. However, the road
paved with analogies to physics in the field of dynamics was immediately
abandoned. Nonetheless, in the Lezioni of 1921, we find, in the last para-
graph, a simple sketch indicating his future direction, that of developing a
Lagrangian dynamics.

Amoroso returned to the project of his youth in the second half of
the 30s. The theoretical impasse in the field of dynamics was overcome
with the application of the calculus of variations. In a few years, from the
1938 essay “La teoria matematica del programma economico” to the Mec-
canica economica of 1942, Amoroso formulated a complete model of the
economic dynamics of the general economic equilibrium. This approach,
which was mathematically highly advanced, had only sporadic applica-
tions in the post-war period because of economic dynamics heading in a
completely different direction, that of aggregate growth models. Much less
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mathematically advanced and immediately operational, dynamic eco-
nomic theory evolved into growth theory. However, Amoroso, as well as
other Paretians, did not follow the new international path, considering it
too naive and outside of the true domain of economic thinking. Only in the
late *60s, with the theory of optimal economic growth, was the importance
of functional calculus for economic dynamics established. In the mean-
time, the pioneers of its application in Italy, as in the USA, were almost
forgotten.

2. Young Amoroso’s first attempt

The young Amoroso was immediately fascinated by the problems
of building economic dynamics, influenced by Pantaleoni who first high-
lighted the relevance of this approach to economic theory (Pantaleoni
1909). Amoroso’s 1911 article on the application of mathematics to eco-
nomic phenomena already contained, in the final part, a well-defined re-
search program. He wrote the following:

The dynamics of economic systems are still to be done. It has been at-
tempted by analogy to investigate what it could be in the future, studying which
part is the dynamics in ordinary Rational Mechanics. Classic Mechanics is based
on two fundamental principles: The principle of inertia and D’ Alembert’s princi-
ple. [...] D’Alembert’s principle reduces the general phenomenon of motion to
the simplest phenomenon of equilibrium: if a system is in motion, it occupies the
same position in every moment that it would occupy if, instead of being in mo-
tion, it were in equilibrium, provided that the forces of inertia of the system are
added to the directly applied forces. The forces of inertia are what Galileo’s prin-
ciple of inertia teaches: they are, at every point and at every moment, functions
of the acceleration of the body. Can we in an economic system speak of forces of
inertia and therefore reduce dynamics to economic statics according to a principle
similar to D’ Alembert’s principle? (Amoroso, 1911, 368)

In the years when Amoroso wrote more on mathematics than eco-
nomics, he tried to directly tackle this problem in two short contributions
presented at the Regia Accademia dei Lincei in 1912. The title was as fol-
lows: “Contributo alla teoria matematica della dinamica economica. Nota
del dott. Luigi Amoroso, presentata dal socio corrispondente Maffeto Pan-
taleoni I-11”. Amoroso started from the Paretian distinction between first-
and second-order dynamics. First-order dynamics was defined by the fact
that the dynamic equilibrium was constituted by a series of consecutive,
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but unconnected, positions of equilibrium (Donzelli, 1991). Amoroso dis-
carded this approach. In second-order dynamics, temporal intervals be-
came so small that it was possible to pass from discrete cases to a contin-
uous case. Only this second kind of dynamics was suitable for a mathe-
matical treatment:

We can, instead, adopt a completely different perspective, which we
will call infinitesimal and which is that of the ordinary analytical dynamics. At
every moment the motion, the configuration that a given economic system as-
sumes, is identical to the configuration of equilibrium that it would assume under
the action of the applied forces and the same constraints, provided they add to the
other forces that measure the resistance that matter opposes to motion and that
are called inertial forces of the system. (Amoroso 1912, 260)

To move from statics to dynamics, Amoroso directly applied the
scheme of rational mechanics. In this discipline, the law of motion of ma-
terial bodies is obtained by adding the action of some external force to the
equation of statics. Amoroso followed this path by introducing a new term
to the equilibrium equation of the consumer. He called this term inertial
force. With this hypothesis, using Amoroso’s symbology, the general
equation of economic motion becomes as follows:

y U
m¥; — 0; = 5= — Ui [1]

With the intertemporal income constraint, the equation appears as fol-
lows:

g...n psxs = Q(t) [2]

The right side of equation [1] represents the usual equilibrium
condition in the case of consumption. The left side indicates a factor of
disturbance, which depends on the exogenous parameter mx;. In this way,
Amoroso inserted into the static economic model a dynamic theme repre-
senting the analogy of the D’Alembert’s principle with the unknown
term (mX; — 0;), which stands for the effects of the force of inertia. The
first term is the traditional product of mass for acceleration, and the second
term is marginal utility. Even the constraint is expressed in a dynamic man-
ner because income varies as a function of time, Q(t). Therefore, the dy-
namic problem of the intertemporal allocation of income is translated into
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a system of second-order differential equations that can be solved, albeit
abstractly. It is a well-known problem in classical physics that leads to a
solution in which the path of a variable depends on time considered as an
exogenous variable. This way, the general dynamics of consumption is re-
solved, even if in purely formal terms: the number of equations is equal to
that of the unknown variables, and there are as many initial conditions as
is required to describe the entire motion. However, this is a purely formal
solution because the analytical form of the inertial force (mx; — 0;) is un-
known, as was already observed by Pareto.

Amoroso noted that the solution to the dynamic problem of con-
sumers required two elements. The first was the empirical determination
of the inertia component, which could be obtained, in his opinion, through
an empirical analysis of variations in family budgets. This attitude charac-
terized Amoroso’s entire approach. The second element was more prob-
lematic, for the utility function had to be cardinal rather than ordinal. In
fact, to obtain a trajectory throughout time, utility needed to be expressed
in a measurable quantity. Compared to statics, in the field of dynamics, we
have a further problem, that of the exact form of the utility function. This
mechanical way of exploring economic dynamics remained a preliminary
attempt, as the application of rational mechanics seemed to create more
problems than it could solve.

This first attempt remained an isolated case. Amoroso’s project
to describe economic dynamics in Lagrangian terms would have to wait
another two decades, constituting Amoroso’s last important contribution
to mathematical economics.

3. The international context of the 1920s: The statistical
strand

In the 1920s, the ambitious attempt to dynamically extend the
equations of general economic equilibrium followed two directions: one
statistical and the other more mathematical (Demaria, 1930). The protag-
onist of the statistical path was H. L. Moore, an American student of
Walras, who tried to empirically dynamize the equations of general equi-
librium. His articles, especially his 1929 volume, Synthetic Economics,
had great international resonance. The statistical approach also received
great interest in the Italian context, where Moore’smethods were carefully
considered, although in critical terms (Demaria, 1930; Masci, 1934; de
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Pietri Tonelli, 1963,[1935]). As a student of Karl Menger in Vienna and
subsequently of Walras, Moore was attracted to empirical analysis from
the beginning and sought to consider various aspects of marginal theory
using statistical instruments in a series of contributions. The most im-
portant contribution was the 1929 book, in which he set himself the ambi-
tious aim of empirically dynamizing the Walrasian equations of general
economic equilibrium,

Italian economists considered Moore’s model a remarkable
breakthrough in the theory of general economic equilibrium. For the first
time, somebody had departed from the vagueness of implicit functional
expressions, proposing demand and supply functions, which were well de-
fined at the analytical level. These functions were put to the test of experi-
ence and received great respect from Italian economists. Despite this pro-
gress, the statistical approach was criticized in Italy because it remained
purely descriptive and did not consider the causes that could explain long-
term trends. The temporal trend used by Moore was considered an external
variable, introduced simply for analytic convenience without an appropri-
ate theoretical explanation. Masci described the situation as follows:

The new dynamic economics is thus, more than anything else, a statis-
tical method, difficult to apply and based on a set of arbitrary assumptions: a
method that has the dual purpose of adapting the generic and abstract functional
correlations of the general static equilibrium to the mobility and fluidity of eco-
nomic life and introducing numerical data instead of the abstract symbols of static
systems. Except that, outside the field of statistics, the central problem of dynam-
ics would be for the economist to determine the factors that, in general, depend
on the shape of the secular movement. The economics, in short, does not care so
much because the line of dynamic equilibrium is what is in that place and at that
time: [...]. Economics concerns itself with finding a universally valid explanation
for dynamic movement: to build, in short, one or more theoretical schemes that
may be of the kind that the economic reality can develop. Then, we will be able
to say what the factors are, the fundamental and essential causes determining each
type of dynamism, and we will be able to claim that we have achieved a rationally
valid formulation of the laws of dynamics. (Masci, 1934, 221-222)

For the reasons indicated by Masci, and widely shared by other
Italian economists, this empirical approach to dynamic equilibrium had a
limited following in Italy, where those dealing with such issues, primarily
the Paretians, were more attracted by mathematical formulations than by
statistical generalizations. For Demaria, too, Moore’s system could only
constitute a valid point of departure to understand the forces of the eco-
nomic movement. What it lacked was an explanation for the tendency of

134



the variables, which was viewed simply as an external trend. The purpose
of dynamics, according to Italian economists, was not to describe phenom-
ena but rather to offer valid explanations for the forces in play. For the
Italian economists who worked on these issues, statistics was not the most
suitable tool for constructing economic dynamics because purely empirical
conclusions did not possess the necessarily logical nature that character-
ized the sphere of scientific reasoning.

4. The international context of the 1920s: The mathematical
strand

For our purposes, the mathematical strand was a much more rel-
evant development that started in the USA in the 1920s and gained prom-
inence in Italy in the following decade. In the USA, the mathematical ap-
proach developed a few years earlier due to the contributions of two Amer-
ican mathematicians, Evans (1924, 1930) and his student Roos (1925,
1927, 1934). In Italy, dynamic equilibrium found fertile ground in the Pa-
retian school, especially in the writings of Amoroso and Giulio la Volpe.
By introducing new mathematical instruments, particularly functional cal-
culus, they clearly paved the way for the construction of dynamic equilib-
rium.

Evans was a pure mathematician who dealt with economics in the
first phase of his outstanding academic career. His articles on economics
were published in journals of mathematics, not economics. After the
1930s, he returned to his studies in physics and mathematics. His initial
interest in this field, especially in potential theory, led to a doctorate at the
Rice Institute, Texas, with a dissertation on Volterra’s integral equations
in 1910. At the time, the completion of a doctoral program required a pe-
riod of studying in Europe, and Evans obtained a scholarship to continue
his studies in applied mathematics in Rome under Vito Volterra himself in
1910-1912. Subsequently, he was offered a position at the Rice Institute,
where he remained until 1932. The same year, he was awarded a chair at
Berkeley, where he was given the task of reorganizing the Mathematics
Department.

Evans built his reputation among American mathematicians as an
expert in the field of functional calculus. During the formative period of
this branch of mathematics, Evans realized its great potential. He was in-
terested, above all, in the possible applications of this new theory rather
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than its abstract or strictly theoretical aspects. This attitude was entirely
different from that which led to the search for axiomatization, prevalent in
economics during the post-war period. His first contribution was “The Dy-
namics of Monopoly” (1924), which was also published in a mathematics
journal, The American Mathematical Monthly. In a period of strong price
turbulence, like that of the 1920s, Evans was the first to consider a demand
function that depended linearly on price variation (p):

Q=ap+bp+c [3]

The term (p) can be seen as introducing a speculative factor, ac-
cording to which the quantity demanded increases when the price in-
creases. In light of equation [3], the monopolist’s problem becomes that of
maximizing profit flow at a time interval (t;, t,) by choosing a time func-
tion p(t). After the substitutions, the expression of profits depends at each
instant on two magnitudes, price level and its variation:

[2npp)dt 4]

Evans observed that the maximization of equation [4] did not de-
pend explicitly on time, indicating a problem that pertained to the field of
the calculus of variations. The solution involved a second-order homoge-
neous differential equation that, in this simple case, could be solved and
led to the following general dynamic equation. The solution of equation
[4] can be considered the first explicit formulation of the dynamic equilib-
rium of an economic variable, in this case price, and we shall encounter
similar ones later. The equilibrium obtained is dynamic because price is a
continuous function of time. Evans’s 1924 article contained his crucial
contribution to the birth of dynamic economics in the modern sense. Sub-
sequent minor studies (1925, 1929) were collected in the 1930 book Math-
ematical Introduction to Economics, but they did not contribute any new
results to the field of dynamic theory.

With his brief article in 1924, Evans paved the way for the math-
ematical theory of dynamic equilibrium. For the first time, an economic
problem in the field of dynamics was analyzed using appropriately math-
ematical tools, which were highly advanced not only for the economists of
the time but also for the mathematicians. The calculus of variations sup-
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plied an instrument appropriate for the purpose of building economic dy-
namics. It was possible to go beyond the static state because the solution
of the equilibrium was itself a function of time. In the following years,
Evans’s approach was developed by his student at the Rice Institute, Roos,
who extended the approach beyond the monopolistic case in the direction
of making general equilibrium truly dynamic.

In the first phase of his research, Roos was less of an economist
than a mathematician and subsequently became a statistician. His influ-
ence was significantly greater than that of Evans. Unlike the latter, Roos
did not choose a university career, and his name is associated with being
the first scientific director of the Cowles Commission and one of the
founders of the Econometric Society. In 1937, he established the Econo-
metric Institute in New York, of which he was director until his death in
1957. His writings on economic theory belong to the first part of his pro-
fessional career. Roos’s first but important contributions extended the line
of inquiry pursued by Evans. These articles were mainly published in
mathematics journals, which testifies to their dense analytical content. The
first article, “Mathematical Theory of Competition” (1925), appeared in
the American Journal of Mathematics. In the article, Roos extended the
analysis developed by Evans in the previous year to the case of several
firms, using the same analytical scheme. Evans’s dynamics of the monop-
oly became Roos’s dynamics of the oligopoly. In the second part of the
article, Roos took a step forward and generalized Evans’s differential de-
mand equation. This was made possible by the fact that a second-order
linear differential equation can be expressed in the form of Volterra’s in-
tegral equation (Arfken and Weber, 2001). Operating in this manner, Roos
introduced the following new demand function:

Q) =ap®) +b+ [ _ot-Dp@dr  [5]

The meaning of [5] is as follows: the quantity demanded Q(t)
depends on the current price p(t) as well as on all past prices, weighed
according to a function that decreases over time ¢(t — 7). In addition, in
this more complicated case, Roos could obtain the necessary conditions
for the solution, with price depending on a very complicated time function
that involved a continuous time-lag structure derived from equation [5].

Roos extended the dynamic model to general equilibrium in the
article published two years later, “A Dynamical Theory of Economics”
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(1927). The purpose of this article, as indicated by its title, was ambitious,
for Evans intended to construct a dynamic scheme for the general eco-
nomic equilibrium, thus completing the project unsuccessfully attempted
by both Walras and Pareto. He wrote in the Introduction, “Let us replace
the static general equilibrium of Walras and Pareto by a dynamic one in an
attempt to show the relationship existing between the problem of compe-
tition and the theory of economic equilibrium. In developing this new the-
ory we shall show that the theory of Pareto is incomplete in several re-
spects and endeavor to complete this theory” (1927, 647). Roos’s last im-
portant theoretical contribution was his 1934 book Dynamic Economics.
Theoretical and Statistical Studies on Demand, Production and Prices. As
the book’s title shows, Roos’s interest had shifted entirely to statistical in-
quiry. In the second chapter, we still find the treatment of the demand
curve in the form of a Volterra’s integral, but this serves only as a theoret-
ical basis for an analysis of statistical data in the relation of time lags.

5. The mathematical path in the Paretian tradition

As an economist, Amoroso was very open to international litera-
ture. Keynes and, above all, Fischer are frequently cited authors in his
works, including on corporatist economics. In the second half of the 1920s,
He was very impressed by Evans’s and Ross’s new tools for economic
dynamics, which opened up a new field of investigation. In the 1929 arti-
cle, “Le equazioni differenziali della dinamica economica,” which consti-
tuted his contribution to the International Congress of Mathematicians held
in Bologna, he observed the following:

A few years ago, mathematical economics seemed to have reached a
dead end. After the general arrangement of Walras and Pareto, which gathered
together in a single synthesis, in the theory of equilibrium, all the ideas that, for
about half a century, had presented themselves around the mathematical repre-
sentation of economic phenomena, it seemed that the last word was said, at least
pro tempore, and that the new method had given, for the time being, all the fruit
it was capable of offering. There were new mathematical problems, but their so-
lution seemed to surpass the forces of the human intellect. The numerical resolu-
tion of the equilibrium equations was analyzed. But what human mind would be
able to treat algebraically in a way that would solve non-linear systems of thou-
sands of equations or thousands of unknowns? There was a thought of transform-
ing the static theory into a dynamic theory, but one could not see what the way
could be for such an extension. The critical period is now over. (Amoroso, 1939,
67)
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Amoroso also quoted the contributions by Evans and Roos. Re-
garding Roos, Amoroso stated the following:

He constructed the dynamic theory of monopoly, defining the condition
that the monopolist seeks to regulate production in such a way as to achieve max-
imum benefit, not just in a single instant of time but in relation to all the quantity
sold from the initial instant to the final instant. The unknowns are no longer num-
bers, as in the static theory of monopoly, but functions of time and are determined
by the minimum condition of a certain integral. The problem is related to the
calculus of the variations. (Amoroso, 1929, 69)

The Italian approach to the construction of dynamic equilibrium
had general features that differed from the American approach. The main
contributions were provided by Amoroso and La Volpe. Other Paretian
economists, such as Fossati, also devoted themselves to economic dynam-
ics but relied on more traditional approaches (Fossati, 1953). We can say
that in the *30s, all economists were concerned with economic dynamics,
including internationally, which represented the frontier of economics re-
search.

As seen, Evans and Roos always started directly with dynamiza-
tion cost and demand functions, which were considered starting points, in-
troducing a differential variable. La Volpe and Amoroso’s formulation
was very different because, as economists, they sought to provide rigorous
microeconomic foundations to the behavior of economic actors (Tusset,
2004a). Analysis should, therefore, start with utility and production func-
tions, before obtaining demand and supply functions by means of an opti-
mum choice process. We may say that Italian scholars differed from their
American counterparts because the latter first regarded themselves primar-
ily as economists and only then as mathematicians. In modern terms, we
can see that Italian economists tried to provide a microeconomic founda-
tion for dynamic equilibrium (Pomini, 2018)

To do precisely that, Amoroso extended the static utility function
to include the time element, essentially following the Austrian tradition, as
shown, for instance, by Rosenstein-Rodan in his 1934 article, “The Role
of Time in Economic Theory.” Economic agents, whether firms or con-
sumers, plan their actions within a given interval of time, which may also
coincide, in the case of consumers, with their lifetimes. In analytical terms,
this requires introducing an intertemporal utility function in relation to the
guantity consumed at the various periods into which the overall period
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considered is divided. The rational consumer will seek to maximize the
following new expression:

U(c,t) = ft’;l Uc)dt  [6]

An analogous function characterizes the behavior of the entrepre-
neur. Equation [6] states that, in an intertemporal context, the rational
agent seeks to maximize the utility achievable at the individual sub-periods
during continuous time. To make this expression analytically approacha-
ble, Amoroso hypothesized that utility was separable over time, an as-
sumption that would recur in all the subsequent literature. Therefore, while
Evans and Ross employed only the profit function, Italian economists con-
centrated on a much more general and intuitive problem from an economic
perspective—namely, that of the consumer’s intertemporal choices. A spe-
cific problem characterized the structure of [6]: Amoroso opted for an
analogy with rational mechanics, while La VVolpe (1936) followed the Aus-
trian position emphasizing the importance of expectations.

A second aspect, connected to the first one, concerns the type of
mathematics used to solve the optimum problem. Italian economists made
no reference to the Volterra integral equation, whereas this equation was
at the core of Roos’s theory. The Volterra equation was a rather complex
and sophisticated mathematical tool, but it also became unnecessary when
the analytical frame of reference changed. Amoroso and La Volpes solved
the problem of intertemporal optimization in a simpler and more natural
manner by directly applying the techniques of the calculus of variations.
In this setting, a new analytical problem involved the characterization of
the optimal choice when the planning horizon is infinite, - oo , a problem
first addressed by Ramsey (1928). This type of optimization problem fre-
quently surfaces in applications of optimal control theory to economics.
La Volpe anticipated what, in the subsequent literature, became known as
the (necessary) transversality condition, also providing a rational eco-
nomic interpretation.

The third aspect that distinguished the Italian tradition is that it
focused on general economic equilibrium from the very beginning. The
scheme of reference was always that of a multiplicity of operators inter-
acting with one another through markets. The analysis then followed the
standard procedure of constructing equations relative to demand and sup-

140



ply and then establishing the equilibrium between the two. The only con-
cern was that the system should be determined—that is, the number of
equations should be equal to that of the unknowns. The fact that Italian
economists conducted the analysis in terms of general equilibrium was re-
lated to their theoretical project, which was to dynamize the systems of
Walras and, above all, Pareto. Besides these differences, it is important to
also discuss the similarities between American and Italian economists. The
writings of Evans and Roos were well known among the Italian mathemat-
ical economists. From this perspective, Italian economists were more open
to the international debate.

6. Amoroso’s intertemporal consumer choice theory

Amoroso formulated his theory of general dynamic equilibrium
at the end of the 1930s. His first contribution was “La teoria matematica
del programma economico” in 1939, followed by the article in Economet-
rica on “The Transformation Value in the Productive Process” in 1940.
The final version can be found in the 1941-42 lectures collected in Mec-
canica Economica. The new contributions’ analytical innovation was the
application of the calculus of variations, which became the fundamental
tool in developing economic dynamics. Amoroso had already applied
functional calculus in a 1933 article on the theory of the firm, in which he
considered the case in which the cost function depended not only on the
quantity produced but also on its variation, thus reprising Roos’s model.
In Amoroso’s 1939 article, this idea was extended to the consumption side.

The innovation with regard to consumption theory was Amo-
roso’s reformulation of total utility, which he defined Lagrangian ophe-
limity. For Amoroso, if we want to arrive at a realistic description of con-
sumer behavior, we must consider the weight of the habits and psycholog-
ical resistances that may accelerate or slow down the variation in consump-
tion spending. In formal terms, the utility function becomes dependent on
consumption and its change (first derivative), ¢:

U=U(, ¢) [7]
Amoroso called equation [7] Lagrangian ophelimity to distin-

guish it from the usual Paretian ophelimity. The rational consumer seeks
to determine the maximum value of the consumption path represented by
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[7] at a given time interval. From a mathematical perspective, the problem
is well defined because it involves identifying the optimal path of the fol-
lowing functional:

ftf; U(c,é)dt  [8]

This is a typical problem in the calculus of variations, whose nec-
essary conditions, which must also be sufficient for the type of equations
that Amoroso had in mind, were represented by Euler’s equation:

au d (BU
ac dt

"0

Amoroso named this expression Lagrangian marginal utility. The
first term in [9] represents marginal utility in the traditional sense, while
the second term, which captures the dynamic aspect, is utility loss due to
the strength of habit (or, in Amoroso’s terminology, the system’s inertia)
and the costs associated with change. If the consumer must divide his in-
come among several goods, this equilibrium condition implies that total
utility becomes maximum when the values of the weighted Lagrangian
marginal utilities are equal, exactly as in the static case. The analogy with
rational mechanics is complete, not only at the interpretative level but all
the more so at the analytical one, given that consumers’ dynamic behavior
is linked to a second-order differential equation, exactly as in the case of
analytical mechanics.

The formulation of the consumer choice model also required the
introduction of income and prices, which Amoroso assumed to be constant
throughout the period considered. To obtain the optimal consumption tra-
jectory, it is necessary to consider the maximization of the following utility
function:

@ =e’U(c, ¢, t) [10]
where the term e®* represents the discount factor expressing in
mathematical terms the consumer’s intertemporal preference between pre-

sent and future consumption. The budgetary constraint also needed to be
considered in dynamic terms using the following differential equation:
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S=is— 2711 PnXn [11]

In equation [11], s represents the change in savings, while the
term on the right indicates the difference between income from savings
and consumption expenditure. The consumer shall maximize the following
expression:

.....

The direct application of the Euler theorem allows us to determine
the following system of first-order conditions:

dp d (dop . S

22 () +0i+b=0 [13]
dp 0 (dp\

a—a(a)—gpn [14]

The integration of [13] and [14] describes the optimal consump-
tion and saving paths at a given time interval. These trajectories depend on
two known arbitrary constants. Amoroso observed that they can be deter-
mined in two entirely different ways. The first way consists in assuming
given values to the initial values of x and s, while the second consists in
adopting the starting point and the arrival point as given elements. In his
1938 article, Amoroso defined this second method as the theory of the eco-
nomic planning. Ultimately, the demand functions derived from [13] and
[14] are functional—that is, they depend exogenously on time. However,
to achieve this result, Amoroso assumed prices and interest rates as con-
stant throughout the period considered. In terms contemporary economic
theory, he assumed rational expectations. We should also note that no
problem regarding the transversality condition arises in Amoroso’s model
because the time horizon does not tend toward infinity.

7. The production side

The mathematical nature of the producer’s problem is similar to
that of the consumer once production is made to depend not only on the
quantity of the factors employed but also on their variation rate, as in Roos.
The dynamization of the production side was not an entirely new achieve-
ment. Amoroso had already dealt with it in a short contribution in 1933,
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“La dinamica dell’impresa.” This perspective was taken up in the article
on the mathematical theory of the economic program and found its defin-
itive treatment in Meccanica economica (“Lezione XIV. La dinamica
dell’impianto industriale”). In this case, total revenue (T) and total pro-
duction costs () were represented by the following expressions:

T = pz(x,x)e” % 0 = gqxe™t [15]

where p is the price of the product and q the price of the produc-
tive factor; x indicates the flow of productive investments and z the quan-
tity of product supplied at a specific temporal interval. It is important to
note that the model’s dynamic element is constituted by the fact that total
revenues do not depend only on investment intensity but also on its varia-
tion (), exactly as in the case of the consumer’s dynamic choice. The en-
trepreneur’s aim is to maximize the accumulation of profits within the in-
terval t) <t < t;:

[T = 0)dt [16]

In this regard, Amoroso observed the following:

With this hypothesis, we can admit that the producer’s actions are in-
spired by the principle of maximum return, which thus appears formally analo-
gous to the principle of minimum action. With this fundamental difference: the
principle of minimum action represents a law of nature, while the principle of
maximum return, an expression of the general economic principle of minimum
means, represents a principle of conduct. (Amoroso, 1942, 150)

The application of Eulero’s equation leads to the following rela-
tion (named by Amoroso Langrange’s production equation):

oT d (0T 20
S =% [17]

From a dynamic perspective, this equation is a reformulation of
the condition of the static optimum determined by the equality of marginal

revenue, which now also depends on the variation rate of the factor, with
the marginal cost. Besides the stationary case, there is a new term, % (%),
which Amoroso interpreted as follows:
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[...] If the regime is not stationary, the maximum return is conditioned
by the forming of a gap between value and the marginal cost of production. This
gap can be positive or negative: it is positive when the force of time implies a
cost not adequate to the return; negative when the loss for a below-cost marginal
production is inferior to what would result from a further disinvestment of the
productive factors. In both cases, it is the expression of losses and latent profits,
represented by inertia resistances. (Amoroso, 1942, p. 155)

When a financial component is added, equation [17] turns into the
following:

oT d (0T . 0T 20
G- () +i% =5 ns

In this case it is important to consider the interest paid on the new
investments. Exactly as in the case of the dynamic analysis of consump-
tion, Euler’s equation leads to the formulation of a system of second-order
differential equations also in that of the industrial plant, equations which,
in turn, determine the unknown functions, namely, the quantities of the
factors used, x,,, given considering 2n arbitrary constants that can be de-
termined by imposing the starting and final configurations or by assigning
starting configurations and initial velocities. In the first case, which Amo-
roso considered to be the most interesting, it is possible to find a theory for
an economic program, which he will indicate as one of the highest theo-
retical moments in the corporatist economy. In Lezione XVI, the scheme of
general economic equilibrium is completed with the determination of a
system of prices using the criterion of balancing demand and supply in all
markets, exactly as in the static case, with the only difference that in dy-
namic case, consumption and production are, in general, functionals that
explicitly depend on the time t as exogenous variable.

8. The energetic interpretation of the productive process

Not only did the 1942 Lezioni provided a formal solution to the
problem of making the Paretian system dynamic, but Amoroso also went
a step further by realizing one of the fundamental aspects of his research
program—namely, the attempt to fully demonstrate the analogy between
economic and mechanical phenomena. Even in the sphere of production,
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it was possible, with some useful expedience and by considering some dif-
ferences that still existed, to discern the operation of the principle of the
conservation of energy, one of the basic principles of classical physics.

The question underpinning Amoroso’s investigation was the
same as the one Fisher had asked himself in his doctoral thesis in 1892: To
what extent is there a correspondence between the concept of energy and
economic categories? Fisher limited himself to looking at the static case of
consumption (Mirowski, 1989), coming to the conclusion that utility could
be interpreted as potential energy and budgetary constraint, if prices were
constant, as a form of kinetic energy. The principle of energy conservation
operates in the rational choice process in the sense that the sum of utility
and income is constant. In other words, economic action is subject to a
field of conservative forces (marginal utilities), whose final result is inde-
pendent of time. With Amoroso, this approach was extended to the case of
production:

Is it possible to combine the economic concept of value and the me-
chanical concept of energy in such a way as to link the transformation (of value)
that is affected in the productive process to the transformation (of energy) that is
displayed in the mechanical process? (Amoroso, 1940, 6)

To find the principle of energy conservation in the sphere of pro-
duction, we must define precisely the two quantities in question, potential
energy and Kinetic energy. In his process, Amoroso first introduced a new
magnitude, that of potential, V. He observed that for every industrial plant,
there was a configuration that enabled obtaining the maximum of produc-
tion, M,. If the actual quantities produced are x, then the further value of
the output considering the initial instant (with g, representing the known
price vector) becomes as follows:

V =eTqs(M; — x5)dt [19]
If we indicate total costs with @ and maximum potential with V,
(with the conditions x; = 0 and i = 0), then [19] can be expressed in a

manner that is more congenial to an interpretation in terms of energy:

V40 =ety, [20]
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Its interpretation is as follows: the difference between maximum
and actual production can be interpreted in physical terms as a fall in po-
tential, whose value in a competitive market can be measured exactly by
total cost. In the simplest case, when the economy is in a stationary state,
the right term of [20] is constant, and the expression in differential terms
becomes the following:

de = dv [21]

On the basis of [21], the marginal cost d@®, with the exception of
the sign, can be interpreted in energy terms as a potential decrease with
respect to V, which represents the maximum possible production from an
economic perspective and the potential energy of the system from a phys-
ical perspective. If equation [17] is considered, in the case of a steady state
(x = 0), the following results are obtained:

aT _ 20
Pl [22]

After these analytic developments, Amoroso could combine the
economic explanation with the physical one. Using [22], equation [21] can
be redefined as follows:

dT +dV =0 [23]
Or, in generic terms, as follows:
U+V =Cost. [24]

This last equation means that in the competitive case, in which
price is equal to marginal cost, the theorem of energy conservation is valid.
The value of production represents kinetic energy, while the cost repre-
sents the system’s potential energy. Consequently, producing means trans-
forming potential energy into kinetic energy. Therefore, in the field of eco-
nomic processes, it was possible to rediscover the mechanical principle of
energy conservation, which was of such importance in 19th-century me-
chanics. Amoroso’s words were as follows:
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If the prices are supposed to be invariable, and if the effect of interest
is neglected, the transformation in value that is affected in the productive cycle
may be interpreted in the sense that the sum of the values expressed by the po-
tential energy of the plant and of the kinetic energy is constant. This means that
every variation of cost, up or down, must find its exact equivalent in the increase
or decrease of the latent product [marginal cost]. (Amoroso, 1940, 9)

For Amoroso, the rule of equality between marginal cost and mar-
ginal income was not only an expression of rational behavior; it indicated
that in the process of transformation, from one form of energy to the other,
nature itself operates as a producer who, in a stationary economic plant, is
driven by the purpose of achieving maximum production efficiency in
terms of energy. However, for Amoroso the analogy was not complete. In
nature, the transformation coefficients are constant, whereas in economics,
prices depend on market forces.

9. Dominedd’s criticism

Amoroso’s book did not go unnoticed and was promptly reviewed
by Valentino Dominedo, an economist in the Paretian circle. However, his
review was not published until 1966 due to the difficulties caused by
World War Il. Domined0’s critical analysis can help us understand the
limits of Amoroso’s approach. Dominedo leveled three main criticisms.
He observed that the thesis of the analogy between economic phenomena
and mechanical phenomena, summarized in the principle of the conserva-
tion of energy, was not in itself sufficient to become a good basis for eco-
nomic dynamics; rather, it was only a rhetorical expedient, almost a tribute
to the 19th-century tradition that wanted to establish the scientificity of the
economy via analogies with rational mechanics.

Even without considering the intrinsic difficulties that one en-
counters when attempting to identify the traditional categories of classical
mechanics with those used in economic reasoning, a fact admitted by Am-
0roso, the problem was that the analogy between the two disciplines was
valid only for stationary states, in which all the quantities are, by defini-
tion, constant. Dominedo then emphasized that, fundamentally, the princi-
ple of energy conservation did not add anything to our understanding of
the economic phenomenon, even if it provided an interesting (but clearly
limited) physical metaphor whereby the activity of production becomes a
kind of transformation of energy. The project of founding a dynamic eco-
nomic theory in this manner was completely unsatisfactory. There were
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other directions to explore, such as the role of expectations in economic
dynamics.

Dominedo’s critique of the irrelevance of the physical interpreta-
tion of economic facts leads us directly to the second critical aspect of
Amoroso’s construction. Even with a sophisticated analytical formaliza-
tion based on the calculation of variations, the initial goal, which Amoroso
himself endorsed, is not solved—that is, formulating a theory of savings
and the accumulation of capital. In the scheme of ’42, the consumer
chooses among many goods, evaluating the present benefits and the costs
of habits, without paying particular importance to savings. By not empha-
sizing the trade-off between consumption and savings, which, from a neo-
classical perspective, the market automatically transforms into investment,
it is not possible to reach a theory of economic growth and explain the
increasing accumulation of capital. Unsurprisingly, this aspect became the
focus of the growth theory of the 1960s. Rather than starting with Amo-
roso, growth theory originated from the genuinely macroeconomic per-
spective of Ramsey-Keynes developed in the previous decade.

The third problematic aspect concerns the notion of dynamics as
a phenomenon of equilibrium. This concept of equilibrium is typical in
mechanics but is not suitable for economics. The dynamics of mechanical
equilibrium depend exogenously on time once forces have performed their
actions. Nothing like this happens in economics, as dynamics are regulated
by operators’ choices made at every moment. The dynamic position as-
sumes that there is a link between the variable of today and that of tomor-
row. Thus, an interesting problem arises when the tendency of the variable
toward equilibrium is ignored. In Amoroso’s model, variables are always
in equilibrium by definition.

10. The principle of energy conservation in economics. The
case of Hamiltonian dynamics

In the 1942 lectures, whose content was anticipated in the article
published in Econometrica in 1940, Amoroso concluded his reflections on
the dynamic analysis. At the international level, to find further energetic
interpretations of the economic theory of production, we would have to
wait for Samuelson and Solow’s 1956 essay, in which they proposed to
demonstrate the correspondence between the principle of energy conser-
vation and the theory of capital.
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The last episode in this research direction is probably represented
by the Hamiltonian dynamics developed to solve the problem of instability
in optimal multisector models. A major contribution to this analytic strand
was made by Cass and Shell (1976), who were the first to address the prob-
lem of global stability by emphasizing the analogies between economic
and mechanical dynamic systems. They also proposed the definition of the
Hamiltonian economic system to explore the similarities between econom-
ics and physics in dynamic analysis.

Cass and Shell’s (1976) starting point was the notion of a con-
servative dynamical system. This type of dynamic system is often found
in mechanical phenomena. For instance, a pendulum that swings without
friction is a classic example of a conservative dynamic system. The term
“conservative” derives from the fact that in models of this type, despite
variations in variables over time, some initial magnitude, usually some
kind of energy, is constant, hence the expression “conservative systems.”
For this to occur, a dynamic system, described by the differential equations
of motion, must have an entirely particular structure. Suppose that we are
considering a physical system of the following type: H = H(x(t),y(t)) =
C, where C can be conceived as representing a level curve. On calculating
the total derivative of function H the following expression is obtained:

OH _ OH , , OH .

@ -t [25]

For the system to be conservative, it must be the case that Z—': =0.

It is evident from [25] that this condition is only fulfilled if there is a
marked symmetry among the variables, in the sense that the following con-
ditions must hold:

0H . aH_J'C
ox ay_

[26]

Inserting [25] into [26] yields the desired result. The importance
of conservative systems derives from the fact that their dynamics are char-
acterized completely: a conservative system moves around a center if the
eigenvectors are imaginary numbers, or the equilibrium points are saddle
points if they are real (Tu, 1994). In economics, a notable example of a
Hamiltonian system is the Lotka-Volterra’s prey-predator model, in which
competition has a cyclical trend.
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According to Cass and Shell, something very similar happens in
multisector economic systems because of the symmetrical roles performed
by the quantities of capital goods and by their prices, an aspect first em-
phasized by Kurz (1968). Indeed, if we ignore for a moment the perturbing
role of the intertemporal discount rate, the analogy is complete. Kurz con-
sidered the initial magnitude that the system conserves: the value of the
national income in terms of utility, H(k, q) = U(k, k) + qk. The total de-
rivative with respect to time was as follows:

OH . .
2% = Hyk + Hog [27]

As the first-order conditions are k = Hgand g = —Hy, [27] is re-
ducible to the following:

2 = HyHy — HyHy = 0 [28]

Therefore, the value in terms of utility of the initial national in-
come has not changed over time. The economic system functions as a con-
servative system that redistributes the initial utility over time through var-
iations in consumption and savings, which are transformed into capital
while maintaining the initial utility level constant. If [28] holds, then the
economy’s stationary state solutions are saddle points in the space of cap-
ital goods and their prices, as happens in every conservative dynamic sys-
tem.

However, there is a further complication in economics: along the
optimal path, the growth rate of consumption must not be so high that it
does not fulfill the transversality condition. From this derives the instabil-
ity corridor that depends on the intertemporal preference rate. If this rate
is nil, the system becomes conservative. To determine the analytical con-
ditions that make it possible to obtain global stability conditions, Cass and
Shell (1976b) used very advanced mathematical methods: in particular,
they introduced a specific Liapunov function. Although this move enabled
them to obtain analytical results, it emphasized the importance of mathe-
matical formalism even further.

The introduction of the Liapunov function concluded the period
of research on stability in the neoclassical multisector model of growth.
Thereafter, only sporadic studies appeared on specific issues, with strongly
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mathematical content (Tu, 1994). We may say that, other than providing a
general explanation of how a dynamic market economy works, the litera-
ture on global economic stability did not produce any real theoretical ad-
vances in our understanding of economic phenomena; indeed, the eco-
nomic dimension was entirely subordinate to the mathematical one. Years
later, Shell (1987) himself acknowledged that the Hamiltonian approach
did not the hoped-for result of becoming the general scheme for framing
multisector dynamics.

11. From general equilibrium dynamics to economic growth

After World War 11, the theory of economic dynsmics became a
relevant area of inquiry and led to the emergence of growth theory in the
following decade. However, this renewed interest in dynamics did not pro-
duce further developments in research on dynamic equilibrium, which, in-
stead, was almost entirely abandoned. Amoroso’s proposal contained
highly problematic aspects, which established its decline.

Regarding the innovative and progressive aspects, it is undeniable
that from an analytical perspective, Amoroso achieved his goal, which was
to extend Pareto’s categories to dynamics. Widely using the calculus of
variations, he was able to define Langrange’s two twin notions of utility
and productivity, a theoretical contribution that enabled him to consider,
at least in formal terms, the temporal dimension of economic choices. The
values of the equilibrium of the variables were no longer constant values
but rather functionals that depended explicitly on time. Moreover, the mi-
croeconomic scheme remained intact in Amoroso’s work, being based on
single individuals’ behaviors and their interactions in a context of general
economic equilibrium.

However, these achievements, though remarkable, could not
counterbalance the limits of this approach in the construction of economic
dynamics. The first limit was epistemological and had to do with the in-
trinsic problem of building economic dynamics via analogies with rational
mechanics. Besides the interpretive difficulties—thus the assimilation of
economic behaviors when the forces of inertia operating can cause more
than one criticism—the essential point is that the analytical categories of
rational mechanics play a rather modest role beyond the conditions of the
stationary state. The analogy with the principle of the conservation of en-
ergy requires that a system be a state of rest, but this contradicts the project
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to develop a dynamic model. Just as Pareto imagined, analogies with ra-
tional mechanics can be distracting or of scarce utility in the case of dy-
namic analysis.

A second weakness in Amoroso’s perspective, which is linked to
the first, consists in the fact that international research was going in a dif-
ferent direction focused on the role of expectations. However, besides the
simply formal reference to directive forces that often appears in his writ-
ings, Amoroso never developed this perspective, remaining attached to his
mechanistic view of the weight of inertial forces. This brings us to the third
consideration concerning the mathematical tool used: namely, functional
calculus, which today is fundamental for dynamic analysis. | have sought
to show that this technique was not introduced by Ramsey in his famous
1928 model but was, instead, developed some years before. | have empha-
sized that in the 1930s, functional calculus was considered an effective
means for modeling the time element in economic theory. Thereafter, the
technique was abandoned, to be rediscovered in the 1960s by the optimum
growth theory. What was the reason for this discontinuity? Probably Am-
oroso as mathematical economist was too far ahead of his times. Func-
tional calculus was a new analytic technique known mainly to physicists
and mathematicians but entirely alien to the average economist. Moreover,
the models based on it appeared to be abstruse mathematical constructs
with scant economic grounding. The situation changed two decades later,
when functional calculus was simplified in the form of optimal control,
and young economists had considerably greater mathematical knowledge.

It 1s likely that the main reason for the weakness of Amoroso’s
perspective can be found in the fact that the latter was never transformed
into a theory of accumulation and economic growth, elements that would
become distinctive traits of the dynamic theory after World War 11. While
Amoroso extended Pareto’s categories by making them dynamic via func-
tional analysis to obtain a general picture of an economic system’s evolu-
tion, international research successfully progressed in a totally different
direction, as indicated by Tinbergen (1934) and Frisch (1936). According
to these two authors, an analysis becomes dynamic not because the quan-
tities depend generically on the time factor but because the variables taken
into consideration refer to moments in time that are different from one an-
other yet connected.

153



Lastly, it is important not to neglect the ideological aspects of
Amoroso’s model In his 1938 essay “La teoria del programma econom-
ico,” he attempted to demonstrate that the dynamic theory could be con-
sidered the scientific part of corporatist economics. The State’s role was to
determine the aims of collective action, while economic theory was to es-
tablish the optimal use of resources by developing the optimal program.
With the fall of fascism, this state-controlled interpretation of economic
dynamics was completely ignored, to then be widely reconsidered in the
1960s at the international level in the literature on optimal growth.

Given these general characteristics, it is no surprise that Amo-
roso’s ingenious system was considered more as a refinement of Pareto’s
system than a tool that could offer new possibilities for developing dy-
namic analysis. For this reason, Amoroso was no longer mentioned, with
the sole exception of his student Palomba (1959), who probably did so
more out of a sense of gratitude toward his teacher than of deep conviction.
Palomba himself tried, in an even more radical way than his teacher, to
model economic dynamics using the most recent models of theoretical
physics (Petracca, 2016).
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Conclusions

Economics: A science standing on stilts

1. Introduction

There is no doubt that Amoroso’s research was conducted in very
difficult times. The difficulties were primarily of an economic-social na-
ture due to the disruptions caused by World War I, the Soviet Revolution,
the crisis of 1929 and, afterwards, World War I, until finally a new inter-
national economic order emerged. During the period between the two
world wars, the economic structure changed definitively with the for-
mation of the great oligopolistic enterprises. With the Second Industrial
Revolution, new and unprecedented tasks were entrusted to states, which
progressively increased their presence in the economic system. It was not
easy for marginalist theory to explain what was happening. New paths had
to be established, and Amoroso did not back down. Despite the difficulties,
it was a very fruitful period for economic theory, during which new tradi-
tions of research began to emerge.

An analysis of Amoroso’s scientific trajectory offers us the op-
portunity to understand how today’s economic science was formed accord-
ing to three angles. In the order of importance, the first angle involves Am-
oroso’s contribution to the transformation of economics into a formal sci-
ence, a project that Amoroso was engaged in since his early youthful con-
tributions. The second aspect has to do with the relevance of the relation-
ship between economics and the natural sciences. The models of physics
were much used by the first generation of marginalists to transform the
economics into an exact science based on the model of rational mechanics.
This epistemological path probably came to an end with the generation of
Amoroso. Finally, the third aspect concerns the relationship between eco-
nomics and ideology, or between faith and science, as Amoroso would
have put it. If Pareto abandoned economics for sociology, something sim-
ilar characterized Amoroso’s scientific trajectory, who sought in the ethi-
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cal foundation of economic reasoning the possibility for a deeper under-
standing of economic reality. Let us consider these three aspects sepa-
rately.

2. Economics and mathematics: The birth of microeconom-
ics

Among Pareto’s students, Amoroso was the one with a genuine
mathematical background. Naturally, Pareto entrusted him with the task of
pursuing this field of investigation by means of an innovative approach.
Other Paretians who ventured into this field, such as Sensini, de Pietri
Tonelli and Fossati, did not come up with new results and limited them-
selves to reproducing Paretian equations. Amoroso was the only direct stu-
dent of Pareto to have freed himself from the latter’s cumbersome legacy.
This was possible because Amoroso followed a different path than that of
his teacher and relied on Pantaleoni’s line of research, that of partial equi-
librium. This way, he escaped the teacher’s tyranny and was able to ad-
vance mathematical economics as well as write the first manual on the
subject at the European level. As we have seen, Amoroso was first to ana-
lyze the cases of consumption, production, and finally costs with the ap-
propriate mathematical techniques. The discussion of the theory of general
economic equilibrium will occur only in the final part of his career, as a
kind of concluding summary. Amoroso did not have the same focus of
Pareto, based on the vision of general equilibrium.

This systematic application of mathematics to economics did not
stem only from the traditional argument that economic facts are suscepti-
ble to quantitative representation. Rather, mathematical reasoning was
necessary because it allowed for the essence of economic logic to emerge
clearly. For Amoroso, every economic problem could be expressed in the
form of a constrained maximum problem. The mechanics of economic ac-
tion, in the fields of both consumption and production, were linked to this
logical scheme. It was precisely for this reason that mathematical formal-
ization was essential for economics. Contrary to what Pareto thought, it
was not necessary to highlight the mutual dependencies of phenomena;
rather, it was essential, in a more limited way, to determine the position of
the equilibrium resulting from the actions of forces operating in opposite
directions. In this way, all discussions about the appropriateness of using
the mathematical tool in economics immediately became idle. It was the
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same methodological position that started being introduced into economics
with Samuelson’s 1947 Foundations. Mathematical analysis is the tele-
scope that allows us to see what is at the bottom of any economic action.

However, mathematical abstraction does not always help, as
sometimes it is possible to find results that are useless or misleading. The
criticism of too casual a use of mathematical tools is aptly expressed in a
passage from a letter to Frisch regarding the characteristics of the new
journal, Econometrica:

I am of the opinion that Econometrica ought to be conceived as the
mathematical study of economic facts, valuable and useful, will only be obtained
by always bearing in mind that economic phenomena are essentially human phe-
nomena; to these the economists, and mathematical economists too, must above
all direct their attention. In the economic field, mathematical economists must
adopt the mathematician’s forma mentis and systems; but mathematics must ap-
pear as little as possible in the expositions. Economics must not be a mere pretext
to mathematical virtuousness, which is an absolute stranger to the very character
of economic facts. The application of mathematics to the study of these facts has,
in my mind, the only aim of simplifying and clarifying meaning; therefore, the
simpler and more general the mathematical means used, the more effectively that
very aim will be attained. I think that the use of particularly difficult mathematical
theories ought to be a priori condemned, convinced as | am that this would only
lead us to absurd and vain abstractions.®

The 1921 lectures are a clear example of such methodology on
the part of Amoroso. The kind of mathematics he uses is the typical sort
found in the natural sciences but enriched by many numerical examples.
Today, an economics student learns that the consumer problem is a con-
strained maximum problem to be solved using Lagrange multipliers. Am-
oroso was the first to clearly perceive the problem in this light. The fact
that this type of mathematical economics has since become economics tout
court, or microeconomics, is an interesting epistemological development.
Certainly, Amoroso’s work was only one step of the process, not the most
important one but also not the least, whereby economics became a mathe-
matical science (Weintraub 2002).

3. Envy of physics

8 Letter to Frisch (1931), The National Library of Norway, Brevs. 761:B.
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Throughout his research, Amoroso followed a single methodo-
logical canon, that of highlighting the analogies of economics with phys-
ics, particularly with rational mechanics. This tendency, common among
many economists, has been defined as physics envy. In a lecture delivered
at the University of Naples in 1956 on the occasion of receiving his hon-
orary degree, Amoroso entitled his speech “ Modelli meccanici e e modelli
economici”.

This admiration for the models of rational mechanics was conta-
gious, as is known, among the protagonists of the marginalist revolution,
from Jevons and Walras to Pareto. Their goal was to construct a hypothet-
ical social physics based on the model of analytical mechanics. From this
perspective, Amoroso was still an economist of the 19th century, a scholar
who took the analogy between mechanical phenomena and economic phe-
nomena to the extreme. In Amoroso, as indeed in Pareto, this analogy has
adouble character. The main element is the possibility of transferring well-
established analytical tools and models to the field of the social sciences.
For example, the business cycle theory proposed by Amoroso was based
on equations describing the motion of the pendulum, which were well
known and much studied. Analytical mechanics was the mecca of formal
economics. However, this research direction could not go very far. A rig-
orous attempt to emulate the most advanced physics in the Paretian tradi-
tion was carried out by Palomba, a student of Amoroso. The Neapolitan
economist tried to analyze the universe of economic relations using the
most advanced physical models, including the theory of relativity. How-
ever, his attempts revealed the weakness of this paradigm because human
behavior cannot be defined within mechanistic limits, even in terms of
probability (Petracca, 2016).

However, there is another aspect that allows us to glimpse the
more contemporary side of Amoroso. One of the novelties in the develop-
ment of macroeconomics after World War Il was the use of microeconom-
ics categories based on the expedient of the representative agent. This type
of macroeconomic analysis, such as modeling the real economic cycle, has
encountered considerable difficulties due to its high level of simplified ab-
stractions. However, there is no need for this attitude in macroeconomic
investigations—for example, in economic kinematics, the theory of price
variation. By example, Fisher’s equation is similar to the gas equation. In-
dividuals are the molecules, and equilibrium depends on the various com-
ponents involved. Amoroso had no fear of deriving economic relations
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from data without imposing an optimizing outcome. Today, we can say
that his approach is similar to what we find in econophysics studies, which
are becoming predominant in the analysis of financial markets (Tusset,
2018). This attitude of deriving economic models directly from experience
was a characteristic of Pareto’s followers.

4. Economics and ideology

The third significant aspect of Amoroso’s work was his ontolog-
ical dualism, which later turned into an epistemological dualism. Pareto’s
distinction between logical and non-logical actions, between economics
and sociology, became, for Amoroso, the distinction between pure and ap-
plied economics. According to Amoroso, applied economics was an eco-
nomic discourse with an ethical vision deeply influenced by Catholicism,
hostile to the Protestant vision of life, and imbued with nationalism. It is
interesting that Amoroso embodied this dualism in the purest form: corpo-
ratist economist on the one hand, mathematical economist on the other.
Here, we find again the distinction between normative economics and pos-
itive economics established by Lionel Robbins in his famous 1932 essay.
In general, this distinction was invoked to free economic science from
moral debates.

Amoroso followed a completely different path. Having clarified
this distinction between positive economics and normative, he did not hes-
itate to highlight the relevance of the normative aspect. In his opinion, sci-
ence cannot exist without ethics. To borrow Karl Popper’s expression, eco-
nomics is also a science built on stilts—that is, a scientific construction
that cannot be separated from a vision of the world. In Amoroso, the moral
element was not antithetical to the scientific element but rather completed
the science. Economics is a historically defined discipline. The so-called
scientific neutrality can be useful for developing a pure economics, which,
however, is not enough on its own to understand economic reality. We can
also find a similar position in Bruno De Finetti, another protagonist in the
transformation of the 1930s that turned economics into a mathematical ob-
ject. De Finetti clearly stated that in economic science, there is an invariant
and universal part, which he called the geometry of economic action, and
a part that depends on the contingent situation of time, which he called
mechanics. Influenced by Ugo Spirito, even de Finetti supported the end
of the liberal economy and the need for strong state intervention, calling
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himself a left-wing fascist. In a commemorative essay on Pantaleoni in
1958, Amoroso wrote the following:

Economic science does not resolve itself by coordinating the means to the ends
but also encompasses the discussion and choice of intention. In turn, such choice is dom-
inated by the hedonistic principle only in the problems of individual economics, where
the subject aims to derive maximum satisfaction from his possibilities. But in the prob-
lems of collective economy, how can one add up the joys and sorrows of different people,
which, in the psychological aspect, constitute impenetrable worlds in relation to one an-
other? The terms “common good,” “just distribution of wealth,” and so on are not sus-
ceptible to a logically rigorous definition; rather, they correspond to an intuitive judgment
of consciousness, to a certain concept of life intentions.

So, like the statue temple of Janus, economic science is two-faced. It is physi-
cal and metaphysical. The greatest problems, such as the organization of production, so-
cial justice, the right to property, the right of free movement for men, for goods, for cap-
ital, are all problems of economic metaphysics in which fault and reason cannot be
demonstrated with a chain of syllogisms. (Amoroso, 1958, p. 888)

And yet, Amoroso was an economist who immediately sided with
the fascist regime. His work contained a strict criticism of economic liber-
alism, as well as of socialist ideology. Like many other Italian intellectuals,
he was frightened by the revolts of the subordinate classes. Amoroso stood
on the side of power and was not troubled by the actions of the regime. In
other words, he was able to take advantage, though less than others, of the
new historical contingencies that offered him significant advantages. In
this regard, even the Neapolitan economist was not exempt from responsi-
bility. Amoroso’s choice was not his only option. He was invited to Rome
in 1926 to replace Umberto Ricci, who, instead, paid the price for his op-
position to the fascist regime in the name of committed economic liberal-
ism with exile. Therefore, even if economic theory, despite its scientific
claim, must come to terms with the extra-economic dimension, the final
outcome may be very different. For Amoroso, this meant being able to
fully integrate into the new social order created by fascism, which helped
legitimize, for others such as Ricci, the choice of exile. With the fall of the
fascist regime, the corporatist inclination was also abandoned. However,
Amoroso’s visceral anti-communism was not diminished; in fact, it was
evidently exacerbated by the Cold War.

5. Amoroso and the Paretians: A degenerative research pro-
gram

After World War 11, the Paretian tradition, which was still going
strong at the academic level during those 20 years, began its unstoppable
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decline. This was partly due to contingent factors. For example, young
economists were mostly trained abroad, in England or in the USA, due to
generous scholarships. Continental Europe lost its centrality, at least for
economic studies. Demographic factors also did not help. The generation
of Pareto’s direct students passed away. Borgatta died in 1949, de Pietri
Tonelli in 1952, Sensini in 1958, and Amoroso in 1962.

After World War 1, with the emergence of new fields of research,
the scenario of economic theory changed completely. For our purposes,
three particularly important elements emerged. The first approach had to
do with the evolution of studies on the theory of general economic equi-
librium. The theory of general economic equilibrium, one of the central
points of Paretian heritage, split into two very different strands: empirical
analysis, with its theory of sectoral interdependencies, and axiomatic anal-
ysis. Paretians were completely alienated from these new orientations. In
fact, they were completely hostile to the increasingly accentuated formal-
ization of economic thinking, which was particularly prominent in the the-
oretical field of general economic equilibrium. Emilio Zaccagnini, gradu-
ated in mathematics and the main exponent of third generation of Paretans,
often criticized the abuse of mathematical formalism (1950, 1764). Fossati
(1957) openly argued against the axiomatic turn, challenging its claims of
scientificity. Paretians remained faithful, like Sensini (1955), to the tradi-
tional equations of economic equilibrium, which by then were considered
completely out of date from an analytic perspective.

The second strand was the birth of Keynesian macroeconomics.
As is known, the General Theory was received late in Italy. Perhaps this
was because, by defending strong state intervention, it smelled like corpo-
ratism. The only Paretian to welcome the Keynesian change was Fossati,
who tried to integrate it into the Paretian tradition by writing one of the
first macroeconomics manuals. However, his case was quite isolated.
Without microeconomic foundations, we would say today, as in Palomba
(1970), for example, Keynesian theory was considered analytically too
weak. The Paretians were stuck at Keynes’s monetary theories and did not
understand the importance of his macroeconomic reflections for the post-
war period.

The third major trend was economic dynamics. Along with Am-
oroso and La Volpe, the Paretians were certainly on the frontier of eco-
nomic research in this field during the period between the two world wars.
They were the first to use an intertemporal utility function and functional
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calculus. Such pre-eminence, however, came to an end after World War
I1. Economic dynamics developed as macroeconomic dynamics, specifi-
cally as a theory of growth. However, the Paretians continued to search for
an overall dynamic of the microeconomic system. La Volpe (1967, 1977)
developed, in a confused manner, a dynamic of multisector relations that
was too complex to be of any use. Palomba sought to apply the tools of
advanced physics but had little success among economists. Paradoxically,
when economic dynamics became the theory of economic growth in the
1960s, young American economists rediscovered the application of func-
tional calculus, which had been put to use by Italian economists a few dec-
ades earlier. By then, however, the old theories had fallen into oblivion
(Fusco, 1997).

Due to a set of factors, a relevant line of research that had played
a leading role in the years of high theory during the period between the
two world wars entered a downward spiral. These economists would have
been very surprised at the rediscovery of the theory of competitive mar-
kets, which they considered completely outdated. In addition to macroe-
conomic aspects, they fully agreed on the need for extensive state inter-
vention into the economy. In fact, that was exactly what happened. In the
1950s, the planned economy that corporatist economists had so admirably
dreamed about became the theory and practice of economic programming,
at least in Italy.
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