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Iin this article, i examine ergodicity and un-
certainty in forecasting stochastic financial 
processes and in approximations to reality. i 
focus on the relevant papers and results pro-
duced on the subject, i.e. the papers not cited 
are either redundant or deal with issues that 

follow from the research findings reported in 
this study.

Neoclassical economists rely on the er-
godic hypothesis in examining stochastic fi-
nancial processes: they consider the future to 
be predictable as opposed to the institutional 
school, whose advocates treat the future as un-
certain and unpredictable. The former employ 
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financial econometric methods, mostly with 
stochastic Newtonian dynamics, to propose 
theories and models based on abstract, axi-
omatic and unrealistic assumptions, whereas 
the latter rely on, besides real institutional as-
sumptions on the economy and society, argu-
ments using the logic of probability based on 
statistics.

Part ii consists of four chapters. Chapter 
1 provides a brief analysis on the laissez faire 
principle of classical economics, the debates 
of Smith and Ricardo on the labour theory of 
value and Say and Malthus’ subjective theory 
of value as the kernel of neoclassical econom-
ics. The road to Marxist economic theory was 
paved by Ricardo’s theory of value. in the af-
termath of the industrial revolution in 19th 
century england, Marx’s Capital analysed 
the situation of the working class based on 
Marx’s law of value, whereas its Leninist, Sta-
linist and Maoist distortions failed one after 
the other over the course of the 20th century. 
in Chapter 2, we examine the emergence and 
key models of neoclassical economics from 
the perspective of ergodicity. This school put 
forward its static models based on abstract 
assumptions, formalism, and mathematics 
built on Newtonian mechanics for the mo-
mentary interrelations of a parallel world that 
did not exist in reality. Financial processes are 
addressed by introducing stochastic Newto-
nian dynamics and stochastic processes (mar-
tingales, geometric Brownian motion, itô’s 
lemma, etc.). Citing Móczár (2008/a), the au-
thor shows that the Black–Scholes model, in 
dynamic programming Bellman’s optimality 
principle and the Bellman equation, and Lu-
cas’s model based on the hypothesis of ration-
al expectations explicitly rely on the ergodic 
hypothesis, as a result of which they failed ig-
nominiously in predicting the financial pro-
cesses of the real world. Chapter 3 describes 
the evolution of institutional economics and 
its real and feasible inquiries into reality 

(through uncertain financial processes, moral 
values, etc.), which were supported by conclu-
sions drawn from the logic of probability, the 
institutional system of the economy and soci-
ety, interactions between law and economics, 
regulations, contracts, empirical data, etc. Al-
though this view evolved in the united States 
in the 1920s in opposition to the neoclassical 
school, similar principles were also followed 
by many in europe. institutional economics 
remained dominant in the united States until 
the 1940s, when european scholars migrating 
to the united States fleeing fascism took with 
them their neoclassical works along with eu-
ropean culture and mentality. From then on-
ward, both schools were simultaneously pre-
sent in the uSA as well. i dedicate a separate 
subchapter to discussing how the institutional 
economist Keynes’ fiscal and monetary policy, 
theory of money, demand-side policy, crisis 
management, etc. were based on uncertainty. 
in Chapter 4, i analyse the citation counts of 
Nobel Prize laureates in neoclassical and in-
stitutional economics based on Offer–Söder-
berg (2016). i analyse their assessment using 
calculations by Samuel Bjork, carried out on 
the basis of an adjusted Bass model (1969). 
Based on their so-called Arrow index, institu-
tional economists tend to be ranked in the top 
half of the scale, which appears to confirm the 
mission of economics as a science. enormous 
wealth has been accumulated in the world, 
only not to increase general well-being: a vast 
wealth inequality has emerged (Piketty, 2014). 
to reduce that inequality, the author propos-
es the reintegration of economics and ethics, 
which had been separated by Adam Smith and 
his contemporaries, the result of which has 
remained the status quo in economics to this 
day, particularly in the neoclassical school and 
in laissez faire societies. The major changes in 
property rights were not followed up by the 
distribution theory of static microeconomics, 
wherein profit continues to be maximised on 
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the returns of capital and labour, resulting in 
a disproportional distribution theory.

CLASSICAL ECoNoMICS

The study of economics dates back to argu-
ments spanning from the reflections and 
community debates of Greek philosophers, 
particularly of Plato and Aristotle, through 
the theology of the middle ages to 15th-cen-
tury moral philosophy1, and started to devel-
op in the 16th and 17th centuries based on 
proposals by contemporary merchants and 
advisors, first with mercantilism and cam-
eralism and subsequently with physiocrats 
who opposed government intervention in the 
economy. Adam Smith argued that the pen-
etrating spirit of philosophy and observations 
expanded to economics and trade, as well as 
to secular “ethical egoism”,2 which led to the 
birth of political economics. it is therefore not 
surprising that political economics emerged 
in Great Britain, which, becoming the home-
land of capitalism driven by self-interest, also 
played a dominant role in international trade 
for more than 150 years. its debates were cen-
tred around free trade and David Ricardo is 
more often remembered for his arguments on 
comparative cost advantage than for his la-
bour theory of value.

Adam Smith (1723–1790) followed the 
disputable laissez faire principle of free-trade 
capitalism, arguing that self-interest3 and 
market competition served the well-being of 
society.4 in his book, Smith (1776) propa-
gated free trade and the mechanism of sup-
ply and demand5 as opposed to intervention 
by the government, marking the beginning 
of classical economics, a new name attached to 
political economics by Karl Marx. econom-
ics is dated as a discipline of science from the 
publication of that book. Research by Smith 
also covered the labour theory of value, the 

subsequent full development of which is at-
tributable to David Ricardo (1772–1823). He 
claimed that the value, and consequently the 
price, of the goods produced was determined 
by the amount of labour invested to pro-
duce them. According to Ricardo, the work-
ing class did not receive the full value of the 
goods produced by it, as capital owners only 
paid workers the amount required for their 
sustenance and child-rearing. Contrary to Ri-
cardo, Adam Smith argued that labour was 
a real measure of value only at a low level of 
societal development; later, he determined the 
natural value of goods by adding the rent of 
capital and land to the value resulting from 
labour. in other words, he construed natural 
price based on William Petty.6 According to 
Jean-Baptiste Say (1767–1832), value was not 
a result of work but of the subjective utility of 
goods perceived by their consumers,7 an argu-
ment also adopted later by neoclassical econo-
mists. Similarly, Thomas Malthus (1776–1834) 
did not preclude the role of the consumer in 
determining value and consequently, price; 
therefore, he also rejected Ricardo’s labour 
theory of value. Apparently, this theory 
sparked the most heated debate even among 
classical economists. in Ricardo’s theory, the 
part remaining after the payment of wages 
to workers, i.e. the profit was appropriated 
by capitalists, which, on grounds of property 
rights, resulted in a permanent class struggle 
between workers and capitalists for an adjust-
ment in the payroll-to-gross-profit ratio. This 
paved the way to Marxist economic theory.

Marxist economic theory

Marxism, as interpreted by Vladimir Ilyich 
Ulyanov (Lenin8 1870–1924) comprised the 
three areas: Marxist philosophy, economic 
theory and political theory. This paper is re-
stricted to a brief analysis of economic theory. 



 StudieS 

Public Finance Quarterly  2017/4 481

its creator, Karl Marx (1818–1883) provided 
a synthesis of the existing achievements of 
classical economics while criticising them 
based on his own contributions in his book 
of three volumes called Capital: Critique of 
Political Economy, which has frequently been 
dubbed as the Bible of the working class. in 
the first volume, he describes capitalist mode 
production, in the second, the circulation of 
capital, and in the third, the process of capi-
talist production as a whole. He expresses the 
circulation of commodities by means of the 
metamorphosis of commodities: commodity 
– money – commodity; whereas his general 
formula for capital is money – commodity – 
money+profit. Marx developed his labour the-
ory of value by reference to Ricardo’s theory: 
in his theory, the source of value is the use-
value of labour. A capitalist purchases labour 
at its value, and acquires the right to consume 
it by hiring a worker for 10 hours, whereas a 
worker produces the cost of his daily necessary 
means of subsistence (necessary labour) in 5 
hours, and the remaining 5 five hours (surplus 
labour) represent unpaid surplus produce, i.e. 
surplus value. The value of a commodity is the 
sum of constant capital (c), variable capital (v) 
and surplus value (m). The m/v ratio stands for 
the rate of surplus value, in our example 5/5 
× 100 = 100%. Surplus value will increase as 
the working day gets longer (absolute surplus 
value), or as the necessary labour shortens 
(relative surplus value). in the second volume, 
for the purposes of an analysis of simple and 
expanded reproduction, social production is 
subdivided into two “departments”: means 
of production and articles of consumption. 
in the third volume, Marx examines the de-
velopment of the profit rate based on his law 
of value. Contrary to classical economists, he 
carries out his analysis on the social economy 
as a whole rather than on individuals. The 
profit rate is the ratio of surplus value to the 
total capital invested in the company, m/(c+v), 

where the surplus value m comprises profit, 
interest and the rent of land. The size of the 
profit depends on the organic composition of 
capital (c/v); a high organic composition will 
produce a lower-than average profit, and a low 
organic composition will produce a higher-
than average profit. As a result of the competi-
tion for profit, the free flow of capital between 
sectors of production will equalise the profit 
rate across sectors at an average level, leading 
to a production price derived as fixed capital 
plus average profit. Consequently, prices will 
deviate from values; however, the total value 
of all goods will be equal to the sum of all 
prices. Marx also noted that where constant 
capital (c) grew at a faster rate than variable 
capital (v), the productivity of labour would 
increase, which would in turn cause the profit 
rate to fall, ultimately leading to the apoca-
lypse of capitalism.

Marxist economic theory is the only stream 
of economics that was tested in full, i.e. to-
gether with Marxist philosophy and politi-
cal theory, in the Soviet union established in 
1917, in the authoritarian Leninist–Stalinist 
regime of socialism, which subsequently un-
derwent a number of reforms until the Soviet 
union disintegrated on 31 december 1991, 
also marking the collapse of the failed vari-
eties of Marxism: Leninism, Stalinism and 
Maoism.9 By contrast, the welfare version of 
social democracy has prospered or is prosper-
ing in a number of Western countries (Swe-
den, Netherlands, Germany, etc.) as the eco-
nomic policy of governing parties.

The division of  classical economics: 
neoclassical economics and institutional 
economics

in the last third of the 19th century, classical 
economics was divided into neoclassical eco-
nomics and, emerging somewhat later, insti-
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tutional economics. in my interpretation, the 
difference between the two is best determined 
by the effective applicability of their results in 
theoretical economic policy and/or practice. 
in other words, by the extent to which their 
theories and models are based on real assump-
tions about contemporary economy and soci-
ety, or on abstract, axiomatic or even unrealis-
tic assumptions. The former is represented by 
institutional economists including John May-
nard Keynes and his followers, and the latter 
by the proponents of the marginal revolution 
serving as the basis for neoclassical theory, 
and their followers with neo-positivism and, 
as appropriate to their era, David Hilbert’s 
formalism, Bourbakian mathematics, the 
econometrics of the Cowles Commission and 
the new methods of mathematical economics, 
particularly systems of stochastic dynamics. 
Now that we have become familiar with the 
concept of ergodicity, the above distinction 
can also be made on the grounds that institu-
tional economics is concerned with financial 
and economic processes that are assumed to 
involve uncertainty, and neoclassical econom-
ics with processes that are assumed to involve 
ergodicity, i.e. while the former considers the 
future to be uncertain and unpredictable, the 
latter accepts the ergodic nature of economic 
processes, and consequently the predictability 
of the future.10

NEoCLASSICAL ECoNoMICS

Neoclassical economics is the intellectual 
product of the last third of the 19th cen-
tury and of the 20th century, which, based 
on abstract assumptions, formalism, and 
mathematics, built on Newtonian mechan-
ics, researched and modelled the momentary 
interrelations, then the deterministic and sto-
chastic dynamics of a parallel world that did 
not exist in reality. We will see that adopting 

the liberal laissez faire philosophy, neoclassi-
cal economics developed in the footsteps of 
the latest results of physics and mathematics.11 
The core of the formulation of their questions 
was provided by the essence of classical eco-
nomics for further analysis exploiting the lat-
est results of contemporary mathematics and 
physics; in that sense, these formulations are 
merely arrangements for new instruments, 
like Mozart’s Haydn transcripts. However, in 
a part of the developed Western world the in-
tellectual market is attaching the highest price 
to the consistent achievements of the human 
intellect in this field, and awards the Nobel 
Prize for those achievements, despite the fact 
that the relevance of the elegant theories of 
this school is questionable due to their unreal-
istic assumptions and neo-positivist formali-
sations.12 Their contribution to the well-being 
of mankind is debatable, and indeed, in some 
cases their application has led to the global 
economic crisis.13

The marginal revolution

The birth of neoclassical economics can be 
linked to the work of three authors of the 
marginal revolution14 contemplating indepen-
dently of one another: the english William 
Stanley Jevons (1835–1882), the Swiss Leon 
Walras (1834–1910), and the Austrian Karl 
Menger (1840–1921). Obviously, their contri-
bution may be given different assessments, to 
such an extent that if the hard core of mar-
ginalism is considered to be the metaphor of 
Newtonian physics, then Karl Menger must 
be excluded.

Alfred Marshall

Just as classical economics was shaped into a 
coherent system by the Scottish Adam Smith 
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(1776), the achievements of the marginal 
revolution were integrated, through the in-
termediation of the Swedish Knut Wicksell 
(1851–1926), by the British Alfred Marshall 
(1842–1924).15 Contrary to Say’s thesis on the 
law of the markets, the marginal approach 
emphasised the effect produced by the factors 
of demand (consumption) instead of the sup-
ply (production) oriented attitude of classical 
economic theories.

The French Jean-Baptiste Say stated his re-
nowned thesis “The Law of the Markets” in 
his 1803 treatise:

“It is worthwhile to remark that a product 
is no sooner created than it, from that instant, 
affords a market for other products to the full 
extent of its own value. When the producer 
has put the finishing hand to his product, he 
is most anxious to sell it immediately, lest its 
value should diminish in his hands. Nor is he 
less anxious to dispose of the money he may get 
for it; for the value of money is also perishable. 
But the only way of getting rid of money is in 
the purchase of some product or other. Thus the 
mere circumstance of creation of one product 
immediately opens a vent for other products.” 
(Say 1803, p. 167).

Through his interpretation of homo oeco-
nomicus, whose decisions on consumption are 
founded on marginalia and whose evaluation 
of goods are based on the subjective theory of 
value,16 he made a major contribution to the 
birth of the neoclassical paradigm.

The foundations of the early theory of neo-
classical economics were adopted from mid-
19th-century physics, the two favourite meta-
phors being the rational mechanics of the 
balance of moments, and the mathematical 
relationships between the orbits of heavenly 
bodies. utility was defined as being identi-
cal with energy. Research by Philip Mirowski 
(1984) confirms that Walras showed no signs 
of understanding the physical metaphor, and 
that he also applied the mathematical tech-

niques and metaphor mechanically, without 
any imagination. Being even less of a math-
ematician, Jevons primarily focused on the 
economic meaning of the energy metaphor. it 
was Marshall who, while understanding the 
energy metaphor, also argued that physical in-
terpretation was separable from mathematical 
technique.

For the most part, Marshall’s (1890) re-
search methodology was already purely theo-
retical deductive argumentation based on the 
proposition of formal logic that by making 
a true assumption and interposing valid op-
erations, one will always arrive at a true con-
clusion. That is, mathematical deduction is 
merely a kind of logic, namely the logic of 
theoretical necessity. This was the very inverse 
of the view held by John Stuart Mill (1806–
1873), who argued that the empirical content 
of mathematics was provided by inductive 
empirical generalisations through the use of 
the entire toolkit of logic, and that a signifi-
cant part of evidence was empirical and was 
based on counting.

in contemporary terms, Marshall was pri-
marily concerned with the questions of mi-
croeconomics, as he was opposed to inquir-
ies into the economy as a whole. Contrary to 
classical economists, he stressed that the price 
and output of a commodity were determined 
by both its supply and its demand, and that 
similar to a pair of scissors, the intersection of 
the two curves marked the point of equilib-
rium. He is credited with the price elasticity 
of demand (D) expressed as a logarithmic de-
rivative d[log D(p)]/d(log p), which shows the 
sensitivity of buyers to price.

Neoclassical methodology embraced the 
assumption that the factors of production 
were independent of one another. A unit of 
increase in each factor will result in deceler-
ating growth in output (diminishing marginal 
utility), while the rest of the factors of pro-
duction remain unchanged (ceteris paribus 
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principle). in this way, Ricardo’s principle of 
scarcity was extended to the realms of capital 
and labour, thereby contradicting the increas-
ing returns characteristic of industry. While 
there was consensus among the marginalists 
on the relationship between price and the 
quantity sold, there was a sharp division of 
opinion as to whether demand was deter-
mined by prices, or vice versa, prices were 
influenced by the quantities present in the 
market. While following Antoine Augustin 
Cournot ’s 1838 paper,17 Walras considered 
prices as independent variables and quanti-
ties as dependent variables, Marshall reversed 
the direction of the relationship, and consid-
ered prices to be the dependent variables. in 
graphical representation – similar to Walras’s 
price theory – Marshall measured quantities 
on the horizontal axis, and price on the verti-
cal axis. Falling prices would drive demand, 
and rising prices would increase supply. The 
intersection of the two curves would mark 
the point of equilibrium,18 the stability anal-
ysis of which is left to the reader. in the fol-
lowing we address major neoclassical models 
and theories.

Frank Plumpton Ramsey’s model

in his paper A mathematical theory of saving, 
Frank Plumpton Ramsey (1903–1930) added a 
number of new conditions to those proposed 
by Alfred Marshall. These were the follow-
ing: the two-factor production function is di-
rectly invariable in terms of time, i.e. there is 
no technological progress, no decrease in the 
value of capital, the population is stationary, 
there are no overlapping generations, all gen-
erations are of the same size, and Bentham’s 
equal capacity for enjoyment applies. Ramsey 
(1928) was concerned with the issue of inter-
temporal resource allocation through a con-
tinuous treatment of time, i.e. how to allocate 

the national product between consumption 
and savings (investments) at any point in time 
to ensure that the growth in production and 
consumption would maximise the aggregate 
utility of consumption over the period under 
review. The model was Keynes’s idea, who ar-
gued that more savings today would result in 
more consumption tomorrow. That is, under 
the Keynes–Ramsey rule, the cost of post-
poning today’s consumption should be offset 
against the utility derived from consump-
tion tomorrow. intermediated by Edmund 
S. Phelps (1961), the Keynes–Ramsey rule 
became central to the golden rule of capital 
accumulation. With the adjustment of some 
of its strict conditions, the model served as 
a point of reference for Samuelson’s (1958) 
model of overlapping generations, to some de-
gree, for Solow’s neoclassical growth model,19 
for the optimising representative agent model, 
etc. While David Cass (1965) increased labour 
at a constant rate and introduced time prefer-
ence and the inada conditions, he also disre-
garded technological progress, transforming 
the original Ramsey model into one of opti-
mal governance.

David Hilbert’s axiomatic theory

in the meantime, a new challenge to neoclas-
sical economists was posed by David Hilbert’s 
(1862–1943) axiomatisation theory, which 
triggered the formalisation of not only math-
ematics, but also of economics, proposing a 
“key to new scientific research”.20 Formalism 
was introduced to economics in Vienna in 
the 1930s through the demonstration of the 
existence of the competitive equilibrium put 
forward by Abraham Wald and John Von Neu-
mann. That is, general equilibrium theory 
and consequently also neoclassical economics 
were shaped by Hilbertian formalism, whose 
birth in Vienna was assisted by Hilbert’s 
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young colleague Von Neumann, who promot-
ed new ideas by replacing the old determin-
istic mechanical point of view with one that 
was based on the concept of mathematical 
analogy. The quasi-stationary growth model 
proposed by Von Neumann (1945) broke with 
the liberal economic ideology that was based 
on Jevons’ utility and self-interest, and also 
abandoned Newtonian mechanics and mar-
ginalism. in this sense, it cannot be classified 
under neoclassical models, which is why Von 
Neumann had not been admitted to the cir-
cle of western economists adopting the liberal 
ideology. The reason for his inclusion here is 
that his model provided the foundation for 
the Arrow–Debreu (1954) general equilibrium 
model, which was formulated with the rigour 
of Bourbakian mathematics.21

The Arrow–Debreu model

The Arrow–debreu (1954) model is the axio-
matic analysis of modern equilibrium theory, 
which provided evidence for the existence and 
Pareto optimum of competitive equilibrium 
under general and abstract conditions. it be-
longs to the family of ex ante models, which 
are normative in nature and follow the princi-
ple of a hypothetical and deductive approach 
to logic. The authors describe their theories at 
the level of functional analogy, but the phe-
nomena (variables, parameters) involved are 
a priori and not empirical categories, without 
any reference to reality.22 Their various pos-
sible solutions may only be construed within 
their abstract models, the key criterion of 
their validity being the consistency of internal 
logic, the “theoretical clarity” characteristic of 
Bourbakism, which is ensured by axiomatic 
formulation so that the empirical testability 
of their correlations is not a necessary require-
ment. As the model is static, ergodicity is out 
of the question.23

The stochastic revolution

in the 1930s, the theory of relativity and 
quantum theory questioned the theories of 
classical mechanics, the Newtonian meta-
phor and the deterministic models, leading 
to the stochastic revolution. Ragnar Frisch 
laid the foundations of econometrics, while 
the probability theory proposed by Trygve 
Magnus Haavelmo (1944) bridged the gap 
between “theory and measurement”, dem-
onstrating that hypotheses may also be con-
firmed through empirical observations. After 
80 years, he succeeded in winning accept-
ance in neoclassical economics for the epis-
temological probability theory put forward 
in Jevons’ masterpiece published in 1874, The 
Principles of Science, which essentially for-
mulated the philosophy of maximum likeli-
hood. Since its establishment in 1932 to date, 
the Cowles Commission24 has been a hub of 
research on econometric and stochastic pro-
cesses. This research has produced the most 
diverse estimation procedures from panel 
models through structural micro- and mac-
roeconomic models to today’s latest achieve-
ments including the theory of cointegration 
and autoregressive conditional heteroske-
dasticity (ARCH), financial econometrics, 
dynamic stochastic general equilibrium 
(dSGe) models, and stochastic processes. 
Since Haavelmo’s revolution, time series in 
economics have been considered as specific 
realisations of stochastic processes,25 sharing 
either of two central features: non-stationar-
iness and time-varying volatility. The former 
is characteristic of aggregate variables such 
as gross national product, consumption and 
employment, which may be assumed to have 
been generated by non-stationary processes, 
and to follow stochastic trends, i.e. a random 
walk. The latter feature is characteristic of fi-
nancial time series, with banks carrying out 
volatility estimations as part of their Value 
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at Risk (VaR) analysis. The introduction of 
special stochastic differential equations and 
stochastic processes (martingales, geometric 
Brownian motion, itô’s lemma) bring major 
changes to even relatively simple determinis-
tic relations in economics. The Black–Scholes 
(1973) model was one of the first to revolu-
tionise financial markets and financial theo-
ry,26 which has been utilised in option pric-
ing. The model explicitly applies the ergodic 
hypothesis in determining the value of an 
option. Finally, mention should be made of 
dynamic programming, where a central role 
is played by Bellman’s optimality principle 
and the Bellman equation, which themselves 
are dominated by the ergodic hypothesis. 
For more details on the methods and mod-
els of the stochastic revolution, see Móczár 
(2008/a, pp. 173–231).

Rational expectations hypothesis

From the 1980s onward, neoclassical econo-
mists developed the hypothesis of rational 
expectations vis-à-vis Keynesian demand-
side economics to demonstrate the damage 
resulting from government intervention in 
market processes. Old-school classical econo-
mists explained protracted unemployment 
by the inelasticity of wages and prices. They 
ignored the future on a large scale, which is 
why they accepted government intervention 
as a guarantee of employment. However, if 
everyone were to have perfect information on 
future events (argued the neoclassical school), 
prices and wages would instantly adjust to the 
new conditions as the latter would already be 
known. That leaves no chance of deviations 
from long-term real values, not even for the 
short term. Given that economic participants 
are always in preferred situations, the govern-
ment’s efforts to improve their position will 
be ineffective.

The rational expectation for any variable Xt 
is defined by its conditional expected value of 
probability:

X e
t = E {Xt |Φt–1},

where X e
t  is the conditional expected value 

of variable Xt  subject to the condition Φt–1, 
i.e. the set of information available in the pe-
riod t–1. That is, rational expectations are ex-
plicitly built on the ergodic hypothesis. On 
that point, Skidelsky (2009, p. 34) argues that 
the universe is stable over time, allowing the 
future to be expressed in terms of the past.

According to Lucas’s aggregate supply 
function,27 actual income (yt) is the sum of 
nominal income (y*) and the difference be-
tween the actual and expected price levels 
(pt–pe

t)  multiplied by a positive factor δ. As 
the expectation is rational, the actual price 
level must be equal to the expected level, and 
consequently actual income must be equal to 
nominal income. Random deviation is ex-
pressed as an additional probability variable εt 
whose expected value is zero. Lucas’s neoclas-
sical approach can be adapted to express de-
velopments in the inflation rate, then apply-
ing Okun’s law, a neoclassical interpretation 
of the long-run Phillips curve is obtained, 
where the actual inflation rate (πt) equals the 
sum of the expected inflation rate (πe

t ) and 
the difference between the natural unemploy-
ment rate and the actual unemployment rate 
multiplied by μ/δ, [μ/δ(u*– ut )], where μ>0. As 
with income, there may only be a random dif-
ference between the actual inflation rate and 
the rationally derived expected inflation rate, 
and consequently there may only be a random 
difference between zero and the difference be-
tween the unemployment rates; therefore, the 
right side of this equation will also incorporate 
an additional probability variable εt whose ex-
pected value is zero.28 Within the meaning of 
this deduction, if accepted, it makes no sense 
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to implement an economic policy measure 
that aims to reduce unemployment. Simi-
lar deductions will produce the neoclassical 
theorem on the neutrality of economic policy, 
which asserts that systematic monetary policy 
will have no effect on the real processes of the 
economy.

Lucas came under heavy criticism for the 
inability of the rational expectations theory 
to predict the global economic and financial 
crisis of 2008–2009. in 2011, in a panel dis-
cussion29 Lucas admitted that his paper on 
expectations and the neutrality of money was 
only an experiment on the positive theory 
concerning the Phillips curve. That was essen-
tially what had failed. He sought to explain 
price stickiness through his model, but he was 
unable to do so, and could not find a satis-
factory solution to the problem. “There’s a lot 
of bad models out there. I authored my share,” 
Lucas said in a self-critical comment. The 
question, raised in the same panel discussion, 
is whether behavioural economics or psychol-
ogy provide a useful and viable alternative to 
rational expectations.

INSTITuTIoNAL ECoNoMICS

The opposition to the neoclassical school 
manifested itself in the theories of institu-
tional economics, which was announced by 
Walton Hamilton at an American economic 
Association conference session in 1918. its 
establishment marked a somewhat delayed 
response from the other branch of classical 
economics to neoclassical economics. This 
branch also relied on the theories of classical 
economics; however, while the neoclassical 
school used the latest achievements in physics 
and mathematics to rearrange the theorems 
and models stated under abstract and unre-
alistic conditions (ergodic processes, dimin-
ishing returns in industry, etc.), institutional 

economics continued to address realistic phe-
nomena (financial processes with uncertain 
outcomes, moral values, etc.) by means of 
logical conclusions, mathematical and statis-
tical calculations, and empirical data. Based 
on their assumptions and research, it is ob-
vious that only the achievements of the lat-
ter branch can be used for economic policy 
analysis and economic governance.

institutional economics emerged in the 
united States in the 1920s; at the time Wes-
ley C. Mitchell was considered to be its leader. 
The group included Carl Snyder, Irving Fisher, 
Charles Rist, etc., who were fiercely opposed 
to the teachings of the neoclassical school, but 
agreed to the use of mathematical and statisti-
cal methods. (On the merit of his work, John 
Maynard Keynes may also be classified into 
this group, and will be discussed in specific 
detail). American economics was dominated 
by institutional economics at least until the 
1940s, when extremely prominent european 
scholars migrating to the uSA fleeing fascism 
took with them laissez faire and english clas-
sical and neoclassical works, as well as euro-
pean culture and mentality.30

Walton Hamilton (1919, pp. 309–311) ar-
gued that institutional economics alone was 
capable of integrating economics, showing 
how components of the economic system were 
related to the whole. Additionally, he stressed 
that institutional economics was not defined 
in normative terms. He attached importance 
to the institutional system of the economy 
and society, the relations between law and 
economics, regulations, contracts and trust.

Hodgson (2000) lists the following general-
ly accepted propositions for the expansion of 
the latest institutional research. 1) Although 
institutional economists insist on giving prac-
tical relevance to their theories, their research 
is independent of any policy proposals. 2)
institutionalism makes extensive use of the 
achievements of psychology, sociology and 
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anthropology for a richer analysis of human 
behaviour. 3) A major task for economists is to 
study institutions and the processes of institu-
tional conservation, innovation and change. 
4) institutionalist research is concerned with 
an economy that is situated in a natural en-
vironment and is an open and evolving sys-
tem affected by technological changes, and 
embedded in a broader set of social, cultural, 
political and power relationships. 5) Through 
“reconstructive downward causation”, institu-
tions affect individual participants in funda-
mental ways.

Prominent modern institutional econo-
mists include John Maynard Keynes, Gor-
don Tullock, John Kenneth Galbraith (1989), 
Shigeto Tsuru (1993) and the Nobel laureates: 
Milton Friedman, Franco Modigliani, Gunnar 
Myrdal, Gary S. Becker, James M. Buchanan, 
George Stigler, Robert F. Fogel, Douglass C. 
North, Leonid Hurwicz, Elinor Ostrom, Oliver 
E. Williamson, etc.

Keynesian economics

The entire school is composed of the theo-
ries of John Maynard Keynes. Neoclassical 
economics is dominated by scarcity, the neu-
trality of money, equilibrium and unrealistic 
assumptions, all of which were opposed by 
Keynes. He contested the Newtonian schema, 
the concept of mechanical equilibria, and that 
people were snooker balls whose positions 
and velocities could be determined accurately. 
With him, Smith’s invisible hand of the mar-
ket was replaced by pragmatic and perceptible 
conventions accompanied by the intentional 
behaviour of rational people. The direct rela-
tionship between individuals’ behaviour and 
the assumptions of physics about scarcity was 
seen as intermediated by institutions. Con-
trary to fatalists, he interpreted equilibrium 
as “bootstrap” equilibrium, where stationarity 

states are the results of the state of expecta-
tions. He considered economics to be a moral 
discipline with its own introspections and val-
ues, focusing on motivations, expectations and 
psychological uncertainties. Although he was 
mentored by Marshall, Milton Friedman was 
wrong in claiming that Keynes’ methodol-
ogy was truly Marshallian;31 while Marshall’s 
logic was deductive in his inquiries, Keynes’s 
was inductive. Keynes studied mathematics at 
Cambridge and also passed the tripos; how-
ever, he did not sacrifice reality for the sake of 
mathematics, because he considered its models 
useless for economic policy. He was the first 
to introduce money into economic analyses on 
the assumption that economic processes were 
not homogenous (as opposed to the neoclassi-
cal argument), which occupied a central role 
in the Keynesian renewal and revolution of 
economics: “A monetary economy, we shall find, 
is essentially one in which changing views about 
the future are capable of influencing the quan-
tity of employment and not merely its direction.” 
(Keynes, 1936, Preface, Vii).

in Keynes’s theory, uncertainty is gener-
ated by the capitalist system; consequently, 
savings are liquid, investments are volatile, 
the interest rate does not equate savings and 
investment, and the accumulation of wealth 
is the source of economic and social instabil-
ity.32 These findings remain valid even today. 
Another “core” of his theory is the rejection of 
Say’s law of the market. Keynes showed that 
in a monetary economy people tend to ac-
cumulate money rather than purchasing real 
goods. At the same time, the accumulation of 
money reduces demand, which in turn leads 
to severe recession.

With Keynes, the aggregate demand func-
tion is determined by the sum of the demand 
for consumption and investment, consump-
tion being a stable component, and invest-
ment an unstable component of demand. The 
former is largely dependent on conventions, 
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and the latter on expectations. Classical econ-
omists proposed an accurate actuarial calcula-
tion for the assessment of risks. By contrast, 
Keynes considered the adoption of certain 
conventions, e.g. the present as a much more 
reliable reference for the future than the past, 
acceptance of the behaviour of the majority 
or the average (herd instinct), etc. He devel-
oped the theory of conventional expectations, 
which is acceptable on the grounds of our 
limited knowledge of the future.

“The market will be subject to waves of op-
timistic and pessimistic sentiment, which are 
unreasoning and yet in a sense legitimate where 
no solid basis exists for a reasonable calcula-
tion.” (Keynes, Collected Writings, X, pp. 
446–447).

Keynes’s psychological law describes the 
interaction between income and consump-
tion: when income increases, consumption 
will grow at a slower rate, and when income 
decreases, it will also fall at a slower rate. That 
is to say, consumption is more stable than in-
come. in a growth economy, the gap between 
the two ought to be filled by investment if the 
objective of full employment is pursued. Clas-
sical economists argued that people were only 
saving in order to invest, which would not 
affect the level of aggregate demand, only its 
composition. By contrast, with Keynes only a 
part of such savings was intended for invest-
ment; the rest created demand for money, 
which render the prospects of the investment 
more uncertain. The more society saves, the 
more difficult it is to maintain full employ-
ment. it was therefore expenditures and not 
savings that resulted in output and employ-
ment, and when expenditures fell short of 
income, Keynes explained, the result was un-
employment.

Classical economists considered the interest 
rate as the factor balancing the supply of sav-
ings and the demand for investments. Where 
the former was higher than the latter, the 

interest rate is expected to fall. By contrast, 
Keynes argued that the effect of the interest 
rate was greater on investments than on sav-
ings. The interest rate is the price that equates 
the wealth to be held in cash to the available 
quantity of cash. The greater preference peo-
ple have for liquidity, the higher the interest 
rate they would charge for parting with their 
money. Failure to realise the expected profit-
ability of investment would lead to increased 
preference for liquidity, placing an upward 
pressure on interest rates when they should 
be on the decline.33 The logic of the General 
Theory culminates by demonstrating that the 
interest rate may remain above the expected 
return on capital, which is required to ensure 
full employment.34

The uncertainty of the future return on in-
vestments created the stock market that cuts 
the risk of an investment through additional 
investments and is fixed for the firm and liq-
uid for individuals. Stock prices may provide 
an investor with a certain amount of confi-
dence, which may reduce his uncertainty. 
With Keynes, the psychology of a stock mar-
ket panic shows the paradox nature of finan-
cial innovation: “By making investment more 
‘ liquid’, the stock market reduces the proportion 
of the resources that people will want to hold in 
cash. [...] But by the same token it enlarges the 
scope for speculation and thus makes economic 
life more volatile”. Keynes compares the spec-
ulative character of stock market investment35 
to casino operations, and considers it to be 
harmful to economic development.

But what led to Keynes’s General Theory?, 
we may ask. The simple answer is that he 
was in the right place at the right time, and 
this was coupled with his excellent talent. At 
Cambridge, he was supported and mentored 
by no less a personality than Alfred Mar-
shall. He attended the Paris Peace Conference 
concluding World War i, and considered the 
Versailles Peace treaty to be inequitable amid 
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concerns that it might lead to another world 
war (which it did). in his book, Keynes (1919) 
expressed his disapproval of the treaty, which 
earned him worldwide fame at a young age. 
His professional activities confirm that “[i]t is 
only by argument, by conflict if you like, that 
economics makes progress”. The role of the mar-
ket and the state in economic governance was 
the subject of a heated debate of a quarter of a 
century between the liberal Friedrich A. Hayek 
and the conservative Keynes. The Great de-
pression of 1929 was also a new challenge for 
Keynes, only to confirm his understanding 
that the discipline of economics ought to fo-
cus its research on the prosperity of mankind 
and the increase of its welfare. He possessed a 
prodigious flair and talent not only for mat-
ters of theoretical economic issues, but also 
for the application of social science, which 
was first discovered in him by Marshall.

Keynes challenged Marshall’s teaching that 
over time the economy would reach full em-
ployment in an equilibrium. He argued that 
the government would have to increase em-
ployment through public work programmes 
such as road constructions, as well as tax 
cuts, loans, etc. He also held a firm position 
on the issue of the exchange rate, claiming 
that if the exchange rate of the British pound 
sterling were to be fixed at its pre-war level, 
the result would be massive deflation, falling 
wages and a deteriorating standard of living, 
whereby mining, for instance, would lose its 
competitiveness in the world. The return to 
the gold standard was disastrous and result-
ed in a crisis, and the British pound’s peg to 
bullion was not removed until 1931. to link 
currencies, Keynes proposed a supranational 
central bank, where, instead of gold, the ex-
change rate of each currency would be pegged 
to a basket of 60 commodities circulating in 
international trade, with deviations capped 
at ±2% per annum. Following up on that 
proposition, in 1944 the Bretton Woods ex-

change rate system was established, wherein 
the exchange rate of each currency was tied to 
the uS dollar, and through the dollar to gold. 
Subject to certain conditions, Keynes did not 
consider planning to be a risky proposition 
either. Keynes (1926) proclaimed the end to 
laissez faire, arguing that on the grounds of 
self-interest, businessmen would provide for 
the public good by pursuing their own profits.

The Keynesian revolution scored a success 
in the united States: in 1937 the uS econo-
my was plunged into recession by Roosevelt’s 
measures, and was saved by Keynes’s propos-
als. Keynes’s death in 1946 did not affect the 
triumphal march of the Keynesian revolution. 
The New Bill of Rights (1943) and the Full 
employment Bill (1945) were 100 per cent in-
spired by Keynes. during Eisenhower’s presi-
dency, minor recessions were remedied by 
means of social transfers and unemployment 
benefits, a fiscal deficit, and large-scale motor-
way constructions. Kennedy was the first uS 
president to have adopted a Keynesian eco-
nomic philosophy: he began his term by cut-
ting taxes, which was also followed by Lyndon 
Johnson. As the Keynesian remedy built suc-
cess upon success, in 1965 Keynes was named 
man of the year by Time Magazine.

Granting civil rights to Afro-Americans 
and the introduction of the Medicare and 
Medicaid health insurance schemes sent uS 
welfare “to the heavens” in the 1960s (John-
son lost due to the War in Vietnam). Richard 
Nixon’s first measure was to cut expenditures, 
but subsequently he was forced to back down: 
he abandoned the convertibility of the dollar 
to gold while devaluing the dollar, introduced 
tax cuts, increased expenditures, and granted 
cheap credit to save Lockheed. in 1973–74, 
OPeC quadrupled the price of oil, which 
resulted in zero growth and high inflation 
(stagflation). Gerald Ford inherited high un-
employment and high inflation, which con-
tradicted Keynes’ theory that it was not possi-
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ble for both to increase at the same time. The 
time had come for a radical reassessment of 
Keynesian economics.

The process was led by Milton Friedman, 
who observed during his studies of cycles that 
the quantity of money had exploded before 
each downturn. Had the Fed increased the 
quantity of money through rate cuts between 
1929 and 1933, the recession would only have 
lasted for a few years. Friedman (1968) pro-
posed the strict control and slow growth of the 
quantity of money, which subsequently came 
to be referred to as monetarism. He argued 
that an economy in a severe crisis needed an 
adequate – but not disproportionate – quanti-
ty of additional money, rather than additional 
demand. Setting the quantity of money at 
the right level would create a “natural level of 
unemployment”, which may or may not cor-
respond to full employment; nevertheless, an 
excessive or insufficient quantity of money in 
the system would certainly lead to unemploy-
ment or drive inflation.

Hayek’s theory was adopted by Margaret 
Thatcher in the uK and by Ronald Reagan 
in the uS, with succeeding presidents alter-
nately following economic policy guidance 
by Keynes, Hayek, and Friedman. Since the 
failure of Lucas’s rational expectations theory 
in resolving the 2008 crisis, we have seen a 
revival of Keynes’s theories, which shows the 
strength of Keynesian economics in explain-
ing the way in which market economies may 
remain functional over the long term.

Heterodox economics

All we know of this school is that it is charac-
terised by pluralism, it is opposed to neoclas-
sical economics and it is partly institutional, 
covering, for example, evolutionary, ecologi-
cal, feminist and unorthodox trends. its main 
representatives include Carlota Perez, Thor-

stein Veblen, Michael Kalecki, Piero Sraffa, 
Joan Robinson, Joseph A. Schumpeter, Tibor 
Scitovsky, Jinkichi Tsukui, János Kornai, Ho-
Joon Chang, and the Nobel laureates: Wassily 
W. Leontief, Joseph Stiglitz, Amartya Sen, etc. 
However, this school is yet to mature, and is 
waiting for a contemporary Alfred Marshall 
or Adam Smith to forge it into a coherent 
system.

i have updated the Samuelson–Nordhaus 
(1995) family tree of economics in terms of 
ergodicity and uncertainty, which is provided 
in the Annex.

CoNCLuSIoNS AND LESSoNS  
LEArNED

The acceptance of the ergodic hypothesis is 
the latest unrealistic assumption of neoclas-
sical economics.

The achievements of individual economists 
are rated in a great variety of assessment sys-
tems. Of those systems, being awarded the 
Nobel Prize in economics has the highest pres-
tige among today’s scholars. economists have 
been awarded the Nobel Prize since 1969.36 
in awarding the prize, the achievements of 
Nobel laureates to date have not always con-
firmed the mission of economics, i.e. that its 
achievements should serve the prosperity of 
mankind and increase its well-being. to date, 
representatives of neoclassical economics and 
institutional economics have been awarded in 
roughly equal numbers.37 Samuel Bjork (Of-
fer–Söderberg 2016, pp. 125–148) assessed 
Nobel Prize laureates in economics based on 
JStOR citations of their papers before and 
after being awarded. The cumulative citation 
curve is similar to a logistic curve, and the 
bell-shaped discrete citation curve usually 
reaches its peak at the inflection point of the 
cumulative citation curve, where the convex 
section becomes concave. The citation curve 
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of Paul A. Samuelson, one of the most prolific 
Nobel Prize laureates in neoclassical econom-
ics, is a typical bell shape, with the number of 
citations rising to the maximum, and subse-
quently falling. The Nobel Committee gener-
ally nominates scholars near the peak of their 
citation count, i. e. when they are the most 
frequently cited and the most renowned.

The assessment of Nobel Prize laureates 
was topped by Friedman and Arrow, with 
an index 25 times that of the lowest-scoring 
Kantorovich. The most controversial Nobel 
laureate in economics was Hayek, who shared 
the prize with Gunnar Myrdal. By contrast, 
Joan Robinson and James K. Galbraith, 
and at least another 10 nominees, were not 
awarded the Nobel Prize despite the fact that 
in Bjork’s list Robinson would have ranked 
11th from the top, and Galbraith 14th. Their 
case exemplifies the ideological rigour of the 
Nobel Committee: Robinson had just turned 
to heterodoxy when he was nominated; more-
over, he was deeply sympathetic to student 
radicalism, China and North Korea. Gal-
braith was rejected by Assar Lindbeck38 for 
being a social essayist, whose alleged marked 
focus on economic history resembled that of 
Myrdal, without the originality and depth of 
the latter. That did not stop Wassily W. Le-
ontief, Bertil Ohlin, Richard Stone and Wil-
liam Vickrey from becoming laureates despite 
their extremely low Arrow indices. The most 
memorable blunder of the Nobel Committee 
was awarding the prize to Robert Merton and 
Myron Scholes on one occasion, and to Rob-
ert Lucas on another. The first two developed 
the theory of efficient financial markets, and 
Scholes also co-authored the Black–Scholes 
option pricing model, the application of 
which in the operation of the LtCM hedge 
fund failed ignominiously one year after the 
Nobel Prize was awarded to Merton and 
Scholes, leading to the collapse of the fund. 
Awarded the Nobel Prize in 1995 for his laud-

ed rational expectations theory, Robert Lucas 
saw his theory become another resounding 
flop for its failure to predict the 2008 global 
financial and economic crisis, which Lucas 
himself was forced to admit. The prestige of 
the Nobel Prize in economics was severely 
damaged by these incidents, as well as by the 
extremely harsh criticism voiced publicly by 
certain Nobel Prize laureates on the achieve-
ments of fellow laureates in economics.

Naturally, one must have strong reserva-
tions over accepting Samuel Bjork’s calcula-
tions and the ranking of Nobel Prize laureates 
in economics at face value. Citation counts are 
largely dependent on the scientific marketing 
of Nobel Prize laureates, and the road show of 
their papers. The greatest problem was posed 
by the JStOR online database, which in the 
period considered for the calculations virtu-
ally excluded publications in languages other 
than english. At the same time, unlike the 
rest of the databases, JStOR went back as 
far as 19th-century periodicals. This enabled 
Bjork to compare the citation record of Milton 
Friedman, with the highest Arrow index, to 
those of past giants such as Adam Smith, Karl 
Marx, Alfred Marshall and John M. Keynes 
for the period 1930–2005. except for a brief 
period in the 1970s, the list was topped by 
classical economists, by Adam Smith in most 
years of the review period, and by Karl Marx 
from the mid-1970s to 1980. From 1980 on-
ward, Adam Smith scored a much higher cu-
mulative Arrow index than any Nobel Prize 
laureate in economics. From the late 1960s to 
the mid-1970s, Friedman overtook the giants 
of the past based on his Arrow index. Howev-
er, Smith soon took the lead from Friedman, 
even ahead of Marx. in turn, Friedman’s Ar-
row index subsequently remained above that 
of both Keynes and Marshall for the rest of 
the period, and Keynes overtook Marshall 
from 1950 onward, both having relatively sta-
ble Arrow indices.
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institutional economists are mostly ranked 
in the top half of the chart for the 57 Nobel 
Prize laureates in economics, which shows 
that economists had primarily been interested 
in and cited papers that analyse the prosperity 
and well-being of mankind. during the evo-
lution of economics under real and feasible 
conditions, the institutional stream may be 
strengthened further by new theoretical and 
empirical answers to the challenges concern-
ing the growth and development of the Asian 
region, particularly that of China39 and india.

The theory proposed by the institutional 
economist Keynes (1936) identified the accu-
mulation of wealth as the source of economic 
and social instability. Piketty (2014) goes fur-
ther by addressing wealth inequality, which 
he explains, ceteris paribus, by the difference 
between the return on capital (r) and the 
growth rate of the economy (g), having found 
that r>g based on a database of 20 developed 
countries for the past three centuries. This 
finding is often called into question in the 
literature, e.g. Acemoglu and Robinson (2015) 
contest the disregard for the endogenous evo-
lution of economic and political institutions 
in his capital assessment. Both their regres-
sion calculations for South Africa and Swe-

den, and the Gini indices failed to confirm 
Thomas Piketty’s findings, and calculations 
using panel VaR models led Góes (2016, p. 4) 
to assert that the “potential causes of increasing 
inequality [...] are not related to r–g.” While 
we have nor reason to challenge the calcula-
tions of either author,40 in view of the statisti-
cal data the presence of an enormous wealth 
inequality is apparent even without calcula-
tions. to reduce the inequality, Piketty pro-
poses the introduction of a progressive wealth 
tax, which, however, will not provide a radi-
cal solution41 to the problem. in my view, 
the only effective solution possible, in both 
research on theoretical economics and socio-
economic practice, is the reintegration of the 
economy and ethics,42 which were separated 
nearly 250 years ago by classical economists, 
most prominently by Adam Smith. Follow-
ing the laissez faire principle, neoclassical 
economists clearly neglect ethics in their 
research, the impact of which is felt both in 
social and economic life. ethics must also 
include a distribution of income that reflects 
recent changes in the structure of property 
rights. However, this discussion goes beyond 
the scope of this paper, and needs to be ex-
plained in another study.
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Annex

GREEK–CHRISTIAN PHILOSOPHY
Plato (427–347 BC)

Aristotle (384–322 BC)

LAISSEz fAIRE
Adam Smith (1723 –1790)

David Ricardo (1772–1823)
Jean-Baptiste Say (1767–1832)
Thomas Malthus (1776-1834)

homo homini lupus
Lenin
Stalin
Mao

SOCIAL DEMOCRACY

MARGINALISTS
Leon Walras (1834–1910)

William Stanley Jevons (1832–1882)
Karl Menger (1840–1921)

NEOCLASSICS
Alfred Marshall (1842–1924)
John Stuart Mill (1806–1873)
Knut Wicksell (1851–1926)

Frank Plumpton Ramsey (1903–1930)
Paul A. Samuelson (1915–2009)

Kenneth Arrow (1921–2017)
homo oeconomicus

15–18th century

ITALIAN SCHOLASTICS
Ferdinando Galiani (1728–1787)
Antonio Genovesi (1712–1769)

St. Bernardine of Siena (1380–1444)

natura amicus

18th century

MERCANTILISTS

18th century

PHYSIOCRATS

STOCHASTIC REVOLUTION
Ragnar Frisch, (1895–1973)

Trygve Haavelmo (1911–1999)
ARCH, DSGE, Black-Scholes model

Robert Lucas
Rational expectations hypothesisE

R
G

O
D

IC

ENVIRONMENTAL AND
ECOLOGICAL ECONOMICS

natura amicus

HETERODOx ECONOMISTS
Wassily W. Leontief (1905–1999)
Joseph Schumpeter (1883–1950)

Joseph Stiglitz

KEYNESIAN ECONOMICS 
John Maynard Keynes (1883–1946)

INSTITUTIONAL ECONOMISTS
Wesley C. Mitchell (1874–1948)

Irving Fisher (1867–1947)
Milton Friedman (1912–2006)

U
N

C
E

R
T

A
I

N

MARxIST ECONOMIC THEORY 
Karl Marx (1818–1883)

CLASSICAL ECONOMISTS
free trade, ethical egoism

William Petty (1620–1687)
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Notes

1 its focus was on classical Greek-Christian eth-
ics, which was propagated by the civic humanist 
teachings of Neapolitan and Milanese schools in 
the 15th to 18th centuries [cf. Zamagni–Bruni 
(2017)]. “.... [E]conomics was primarily an Italian 
science until the last quarter of the eighteenth cen-
tury” (Schumpeter, 1955, p. 162). due to the dom-
inance of 18th-century england, these schools 
lost their influence on the global development of 
economics; however, classical economics adopted 
many perceptions of italian scholastics, for in-
stance, that the value of a good is determined by 
its utility (Saint Bernardino of Siena), and its price 
by the labour required to produce it.

2 Natura amicus was replaced by homo homini lupus.

3 See Rand (1964).

4 As if time has stopped, the eu continues to be 
dominated by the same view to this day.

5 Smith (1776) adopted the metaphor “invis-
ible hand” of the market from Mandeville’s book 
(1732), although he only made a single reference 
to it, presumably because Mandeville’s satire was 
strongly opposed to the principle of laissez faire. 
This single example aptly demonstrates that false 
legends also emerge in science.

6 it was William Petty (1620–1687) who first at-
tempted to define wages and surplus value. in 
his argument, surplus value is composed of the 
rent of land and the rent of money (interest), 
which, combined with wages, forms the natural 
basis of price. He argued that the rate of inter-
est depended on the demand for money and the 
money supply. He referred to the price of land 
as capitalised rent. He introduced political arith-
metic as a new line of research. He had been 
convinced by Francis Bacon and Thomas Hobbes 
that mathematics and reason should provide the 

foundation for all rational sciences. to this day, 
these two disciplines are required for understand-
ing and researching both neoclassical and institu-
tional economics.

7 Somewhat before Say, the italian Abbé Ferdina-
do Galiani (1728–1787) considered utility and 
scarcity to be the determinants of price. He was 
a contemporary of the italian economist Antonio 
Genovesi (1712–1769), who, contrary to Smith, 
construed political economics in conjunction with 
ethics. Cf. dolan (1976).

8 An adopted revolutionary name, attributed by 
some to the name Lena, and by others to the name 
of a Siberian river.

9 Marx’s Capital was progressive when it was pub-
lished; however, today it is merely a fine memorial 
on Marx’s grave. economics is a historical science; 
over time, the economy and society reach higher 
and higher levels of development; therefore, it is 
unreasonable to compare Marxism to the econom-
ic and social theories of later ages. This is precisely 
what gives economics its beauty in contrast with 
other disciplines.

10 Naturally, the static models of neoclassical eco-
nomics are neutral to ergodicity.

11 See Móczár (2008a) for details.

12 Their assumptions were provided by the unreal-
istic assumptions of classical economics. For in-
stance, the classical economist John Stuart Mill 
(1844) was convinced that it was necessary and 
desirable for every economy to reach a constant 
population and capital stock, i.e. a stationary 
state of the economy. See Móczár (2017), foot-
note 7 for additional unrealistic assumptions, 
and Móczár (2008a) for neo-positivist formali-
sations.
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13 See later the impact and failure of Lucas’s theory 
of rational expectations, or the fiasco of the Black–
Scholes option pricing model.

14 See Móczár (2008a).

15 Marshall (1890).

16 See Móczár (2008a), p. 63.

17 Notably, Cournot taught political economics and 
mathematics to Auguste Walras, Leon Walras’s 
father. Thus Cournot’s equilibrium theory was a 
source of inspiration for Walras and his equilib-
rium theory.

18 Marshall’s vision on the equilibrium time struc-
ture of supply and demand, i.e. temporary, inter-
mediate and long-run equilibrium was introduced 
by John R. Hicks into his general equilibrium 
theory in his book Value and Capital (1939), to-
gether with the dynamic economics of the Swed-
ish school founded by Wicksell. A number of 
mathematical techniques have been developed to 
analyse the stability of the equilibrium (see Móc-
zár 2008/a, Allais 1997, Yasui 1950), which are 
elegant mind-training metaphysical propositions 
stated under unrealistic assumptions (that is to 
say, i hold them in a greater esteem than Keynes’s 
“mathematical concoction”), but are completely 
useless in terms of economic policy and economic 
governance, i.e. for the accomplishment of the 
mission of economics.

19 Note that as the Inada assumptions had not been 
incorporated into Solow’s (1956) assumptions, his 
model did not always provide non-trivial equilib-
rium, cf. Inada (1963).

20 See Punzo (1991).

21 The Bourbakian school of mathematics emerged 
in France in the mid-1930s, and after World War 
ii it quickly took root in neoclassical mathemati-

cal economics. it is no exaggeration to say that 
Bourbakism became the flag-bearer of the move-
ment that advocated the supremacy of clarity over 
the applied, of the substantial over the frivolous, 
and of the fundamental over what one Bourbakist 
mathematician dismissed as “axiomatic trash”. See 
Móczár (2008a) for more details.

22 For a critical analysis of the model, see Móczár 
(2017b). The validation of the model’s scientific 
credibility by düppe–Weintraub (2014) takes no 
mention of a number of relevant aspects, such 
as the debate between Hahn (1973) and Kornai 
(1971), whose works are not even cited by the au-
thors.

23 This citation from Arrow (1992) indicates that he 
did not follow the principle of ergodicity: “In some 
ideal sense, life philosophies, like economies, may be 
refined by successive adjustments through reflection, 
experience, and intellectual interaction with the past 
and the present until they come into an equilibrium 
independent of initial conditions. In fact, neither is 
ever independent of history.”

24 For the establishment of the Cowles Commis-
sion and the first 20 twenty years of its activities, 
see Christ (1954), and for later years, Móczár 
(2008a).

25 A stochastic process is the combination of random 
variables (Xt , t  T) = [Xt(ω), t T, ω  Ω] defined 
on a sample space Ω, where sample space Ω is the 
set of the possible outputs of a random phenom-
enon, and the aggregate of its observable events is 
described by a σ algebra. if T designates an inter-
val, it is referred to as a continuous-time stochastic 
process, whereas if T is a finite or a countable infi-
nite set, it is referred to as a discrete-time stochas-
tic process. 

26 The model is a partial differential equation relying 
on the ergodic hypothesis, the practical applica-
tion of which in the operation of the LtCM hedge 
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fund failed, eventually leading to the failure of the 
fund in 1998. For details, see dunbar (2000).

27 See Lucas (1973).

28 This proves that the rational expectations hypoth-
esis can only by applied to ergodic (stable and sta-
tionary stochastic) processes. However, there is no 
such economy in the real world.

29 See Hoover and Young (2013).

30 Cf. Blinder (1999).

31 Friedman (1970, p. 207).

32 See Piketty (2014).

33 This paragraph discusses the movement of the 
product market and the money market by taking 
into account expectations, which was erroneously 
modelled by Hicks (1937) in his iS-LM system 
without the Keynesian expectations.

34 Cf. Skidelsky’s (2009) interpretation, which sim-
plifies Keynes’s explanation, but in essence is ac-
ceptable nevertheless. 

35 Note that Keynes was an excellent speculator on 
the London Stock exchange.

36 For a description on the ideological and economic 
circumstances of the establishment of the Nobel 
Prize in economics and an assessment of individ-
ual Nobel laureates, see Offer–Söderberg (2016). 
The assessment was carried out using the appro-
priately adjusted Bass model (1969) based on the 
JStOR database by calculating the so-called Ar-
row index for each of the 57 Nobel Prize laure-
ates in economics between 1969 and 2005. The 
57 laureates were ranked by their Arrow indices, 

i.e. by comparing their citation counts to that of 
Arrow’s benchmark.

37 Offer–Söderberg (2016, p. 113) distinguish 
between liberal and conservative Nobel Prize 
laureates in an American classification (mar-
ket equilibrium is rejected by the former and 
accepted by the latter), also in roughly equal 
numbers. Meaningfully, Nobel Prize laureate 
econometrists and game theorists are also treat-
ed separately.

38 during the first 25 years of the Nobel Prize in eco-
nomics, the selection of laureates was dominated 
by Assar Lindbeck as a member of the economics 
Prize Selection Committee, and also as its chair (its 
Swedish kingmaker, as it were) for 15 years from 
1980 to 1994. in his capacity as director of the 
institute of international economics at Stockholm 
university, he was at the peak of the Swedish eco-
nomics profession, in a position that allowed him 
to make or break academic careers. One member 
of the Nobel Committee referred to him as “kind 
of a mafia leader, a fixer”, who did not even hold 
membership in the Academy. His chief supporter 
was Swedish social-democrat Prime Minister Olof 
Palme (cf. Offer–Söderberg, 2016, p. 179).

39 See Xu (2011).

40 Although it should be noted that calculations in 
financial econometrics are mere estimates subject 
to unrealistic assumptions and strong distortions, 
especially where proxy variables are used.

41 “However, the best available data show that, if one is 
looking to potential solutions to increasing income in-
equality, one should not focus on r − g, but elsewhere” 
(Góes 2016, p.24).

42 Weber (1982), Rand (1964).
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