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Abstract

During the last 20 years, the financial sector has undergone an unprecedented transformation due to new regulations and the
implementation of several technological advancements. The combination of regulation and technology has brought about
new financial processes that have fundamentally changed how financial market making is done. This paper studies the eth-
ics of financial market making and its implications for one of the most controversial financial innovations of modern times,
namely high-frequency trading (HFT). We claim that the Aristotelian distinction between natural chrematistics, which is
aimed at serving the real economy, and unnatural chrematistics, whose ultimate purpose is wealth accumulation, can be a
useful criterion to assess the ethics of financial market making and the goodness of an innovation as HFT, and how it can
serve the common good of society. This approach can be defined as ‘purpose oriented’ or ‘purpose fulfillment’.
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Introduction

For as long as people have been trading stocks there have
been intermediaries, or market makers. A market maker is
a dealer who conducts a two-sided auction for securities by
standing ready to trade on either side of the market for his or
her own account when an order arrives (O’Hara and Oldfield
1986). The scope of market making is then to offer liquidity
between the buyer and the seller when there is no temporal
match in order to maintain an orderly market. An adequate
or “good level” of liquidity is necessary for the correct func-
tioning of the market, which in turn allows for economic
growth. This “good level” does not mean an exact level of
liquidity in mathematical terms, whatever the circumstances:
increasing the level of liquidity in normal times or for stocks
normally traded is less important than securing liquidity in
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times of stressed markets, or for stocks that are struggling
to find a buyer or seller.

Given its relevance, market making has thus been the
subject of countless theories within market microstructure,
describing how market makers act, what challenges they
face, and how they generate profits (O’Hara, 1998).

Notwithstanding their centrality for the functioning of the
financial markets, market-makers have been often blamed,
specially over the last 20 years. Since 2005 market-making
has in fact undergone a deep transformation due to regula-
tion and technological changes which brought new players,
institutions and rules of the game (Angel et al. 2015). In par-
ticular, high-frequency traders have become the new market
makers (Menkveld, 2013).

Yet, popular controversies around high-frequency trading
(HFT) suggest that many market participants are dissatisfied
with the role of high-frequency traders as market makers
(Lewis, 2014). As the stock markets of the world become
increasingly electronic, the majority of traders never even
see the floor of an exchange, and mostly “they feel no com-
mitment to maintaining an orderly market” (Shiller, 2013).

As summarized by Shiller (2013): “in the current envi-
ronment the greatest hostility is often reserved for the trad-
ers [among whom he mentions market-makers], since they
usually do not present themselves as helping society in any
direct way. They are just buying and selling to try to make
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money for themselves”. A normative theory of market mak-
ing is therefore particularly required in the age of HFT.
Guidance is thus needed about how market makers should
act, and such guidance could help evaluate and potentially
redirect the activities of high-frequency traders as market
makers.

This paper focuses therefore on the transformation of
market making, mainly because of the rapid adoption of
HFT, which has come to account for more than half of all US
equity trading (Gerig, 2015). In our assessment of the aim
of market making activity, we will provide an ethical evalu-
ation to inform the debate about HFT, asking to what extent
it contributes to the fulfillment of market making’s purpose.

In doing so, this paper aims to take up the broader chal-
lenge laid down by Zingales. In his 2014 presidential address
to the American Finance Association, Zingales encouraged
financial scholars to assess the contribution of finance to
society by overcoming the sole criterion of efficiency (Zin-
gales 2014). He also draws a distinction between good and
bad finance. The former is “competitive, democratic, inclu-
sive and it needs public support to operate”; the latter is
“noncompetitive, plutocratic, ‘clubbish’ and lives off politi-
cal protection” (Zingales 2014, p. 1338).

Since HFT’s disruption of market making, several busi-
ness ethicists and philosophers tried to provide a normative
assessment for it, but a final word is far too be achieved.
Along this line, we develop a normative theory of mar-
ket making by drawing on Aristotle. Specifically, the key
insight we take from the Greek philosopher is his distinction
between natural and unnatural chrematistics.

Aristotle was particularly concerned with the nature of
the supreme good of man, which he identifies as ‘happiness’
or flourishing. Given the nature of human beings as ‘political
animals’, flourishing can only be achieved within political
communities, which is why Politics was deemed the most
important science. To live a flourished life, human beings
need both external or material goods, and internal or goods
of the soul. Economy takes care of the former, and Ethics of
the latter. The Stagira claims that a necessary condition to
attain happiness is to pursue material goods only as a means
to obtain internal ones. In his analysis of Athenian society,
Aristotle makes an important distinction between the econ-
omy (‘oikonomia’) or the ‘economy proper’, defined as the
use of wealth or wealth management, and the ‘chrematistics’,
which refers to wealth acquisition or production. He also dif-
ferentiates between natural and unnatural wealth production,
depending on whether it fulfills its purpose and observes its
limit (Aristotle, 1990, p. 1253b). Inasmuch as chrematistics
provides the adequate amount of material goods useful for
life, it is proper and natural, helps to achieve human flourish-
ing and can be considered good finance. On the contrary, if
it is exclusively focused on accruing wealth, chrematistics
becomes an unnatural, transformation of the means into an
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end, which obstruct the happiness of human beings. In this
case, it is deemed a bad financial practice.

Following other authors who have previously applied
Aristotle’s notion of natural and unnatural chrematistics to
finance in general (Ferrero & Sison, 2017); to management
(Dierksmeier & Pirson, 2009); and to usury (Schlag, 2017),
we will use this framework to assess if financial market mak-
ing is benefiting society, and how this activity can still con-
tribute to the common good of society.

The rest of the paper is structured as follows: Sect. 2 pre-
sents an overview of how market making benefits the finan-
cial system and the broader economy; it further analyses the
transformation of the market making activity due to regula-
tion and technological development that brought HFT as an
innovation to the market. Section 3 explores Aristotelian eth-
ics and how its principles help in the assessment of whether
and how market making contributes to the common good.
Section 4 analyzes HFT’s contribution to the fulfillment of
the purpose of market making and hence, its implications
for society. Last, the paper summarizes the main arguments,
draws conclusions and makes recommendations about future
research.

The Role of Market Making in the Financial
System, and the Emergence of HFT

Historically market makers matched buyers and sellers.
They posted two prices for every stock in which they made
a market: the price at which they were willing to buy the
stock—i.e. the bid price—and the price at which they were
willing to sell the stock—i.e. the ask price. When a cus-
tomer arrived and wanted to make a trade a these prices, the
market maker would honor the posted prices and make the
trade even when they did not have another customer willing
to take the other side of the trade. In this way, market mak-
ers provided liquidity by ensuring that market participants
always had somebody to trade with.

Liquidity of an asset refers to the ability of buyers and
sellers of securities to transact an asset in a timely manner
at a fair price. An improvement of the liquidity—a high level
of market liquidity—implies a better possibility to exchange
shares in the secondary market and hence to reduce the cost
of capital for firms and to promote economic growth (Elliott,
2015).

Conversely, a lower level of market liquidity reduces the
efficiency with which funds are intermediated from savers
to borrowers and can potentially inhibit economic growth.
A low market liquidity is also likely to be fragile and prone
to evaporation in response to shocks. When liquidity drops
sharply, prices become less informative and less aligned
with fundamentals, and tend to overreact, increasing volatil-
ity. In extreme conditions, markets can freeze altogether and
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lead to systemic repercussions (International Monetary Fund
2015). The role of the market makers is particularly relevant
during times when markets are uneasy and market activity
characterizes only by buying or selling securities. Market
makers then typically adopt a position contrary to the flow of
the market: they sell when others buy and buy when others
sell. This implies that market makers have enough economic
resources to buy securities from investors who want to sell
while also holding an inventory of securities for those inves-
tors who want to buy. Nowadays, to alleviate these prob-
lems, in some markets such as the NYSE (New York Stock
Exchange), designated market makers have the obligation to
provide liquidity in return for certain advantages. As incen-
tive, market makers earn a commission based on the bid/ask
spread which has an underlying profit rationale that factors
in a twofold risk that market makers are exposed to, namely
(1) holding assets that can suffer a (dramatic) change in price
and; (2) trading with someone better informed about the true
price of the assets. Hence, the bid—ask spread serves as an
insurance for market makers against risk from depreciating
and mispricing (Haldane, 2012).

The intermediary position held by market makers give
them a privileged view of incoming orders, with the threat
that these may generate unfair profits to the detriment of
the investors. The most widespread risk is that of front-run-
ning, that is profiting by placing one’s own orders ahead of
a large order based on information of that impending order.
Front-running is similar to insider trading in that it harms
the functioning of the market not only because it jeopard-
izes the trust necessary for trading, but also because it is a
disincentive for informed investors to invest in fundamen-
tals research (Melé, 2019, p. 137). Against this and others
risks, regulators have promulgated several norms that aim to
curb the kinds of actions that market makers were allowed
to do (negative obligations), while at the same time, strive
to ensure their positive role where market makers provide
a continuous liquidity even in periods of stressed markets
(positive obligations). Far from considering the traditional
activity of market makers as devoid of distortions and mis-
leading behaviors, the existence of a regulation guaranteed
at least the possibility to call for legal procedures when they
did not fulfill their function (Abolafia, 2001).

Financial markets have been radically transformed over
the last 20 years. O’Hara (2015) argues that two main driv-
ers brought about this change are regulation and technology.
This is more evident on equity markets in the US and EU,
where, starting in the ‘90s, a number of reforms have been
undertaken that eventually led to Regulation ATS (Alterna-
tive Trading System) and Regulation NMS (National Market
System) in the US and MiFID I and II (Markets in Financial
Instruments Directives) in EU. Even though each of them
has its own specificity, the design and implementation of
these norms had the explicit aim of fostering competition

and indirectly, the efficiency of capital markets through the
fragmentation of the stock exchanges. Consequently, the
number of venues multiplied, with trading dispersed across
a variety of exchanges and markets (O’Hara 2015). The new
regulatory framework made possible the substitution of old
equilibria with new entrants, who are better organized and
more able to take advantage of the opportunities.

It is in this new context that technology, as one of the
primary drivers of change, has demonstrated its potential.
According to O’Hara, in a fragmented market the more
informed investors are the quickest and not the smartest
anymore. On the surface, this is nothing new with respect
to the typical dynamism of a capitalist economy, and facili-
tated partially by the state, as it seeks to substitute roles and
practices. It is precisely in this new environment that high-
frequency trading (HFT) emerged (O’Hara, 2015).

HFT could be defined as a subset of algorithmic trading!
whose activities resemble a technological version of activi-
ties long undertaken in the market, such as market making
and arbitrage, among others.

According to the definition provided by the Securities
and Exchange Commission (SEC), high-frequency traders
are “professional traders acting in a proprietary capacity that
engage in strategies that generate a large number of trades
on daily basis” (SEC, 2010, p. 45). Even though these trad-
ers can have different kinds of strategies, the SEC identifies
some common characteristics, such as: (1) the use of high-
speed and sophisticated computer programs for generating,
routing and executing orders; (2) co-location services and
individual data feeds” to minimize network and latency; (3)
short time-frames for establishing and liquidating positions;
(4) the submission of numerous orders that are cancelled
shortly after submission; (5) the maintenance of a flat posi-
tion at the end of the day (SEC, 2010, p. 45).

The changes that lead to technology-based and frag-
mented markets allowed HFT firms to take over market
making activity, replacing the old players, and becoming
the ‘new’ market makers (Menkveld, 2013, p. 716; O’Hara,
2016, p. 259; Brogaard et al., 2014, p. 2267; Carrion, 2013,
p. 681). Given its new, dominant role in the US equity mar-
ket, this innovation has drawn the attention of a large number
of observers and sparked a public debate on its effects on the
market (Marti & Scherer, 2016). In particular:

! Algorithmic trading allows for trading strategies to be programmed
into an algorithm, which is simply a self-contained step-by-step set of
operations to be performed (O’Hara 2016).

2 Data is released directly to clients at precisely the same time that it
is sent to the Securities Information Processor (SIP); given the inher-
ent delays in transmission and processing by the SIP, a direct data
feed is therefore a few milliseconds ahead of the SIP. Enriched data
feeds provide a greater breadth of information than is sent to the SIP
(McNamara 2016, p. 110).
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(i) Financial economists are concerned with understand-
ing HFT’s effects on market efficiency. Hendershott
etal. (2011) found that HFT—as an algorithmic trad-
ing’s subset—improves the liquidity for the shares of
firms with large market capitalization by reducing the
transaction costs, that is, the bid/ask spread. Along a
similar way, Brogaard et al. (2014) found that HFT
improves price discovery. However, the CFTC-SEC
commission (2010b) and Kirilenko et al. (2017)
underlined the role of HFT in exacerbating market
volatility when exogenous causes are involved as in
the case of the Flash Crash, when in the space of just
36 min the Dow Jones Index lost almost a tenth of its
value, only to rebound soon afterwards as if nothing
had happened.

(i) Regulators are concerned about HFT’s consequences
in terms of stability. Reports from the Deutsche Bun-
desbank (2016), Bank of England (Anderson et al.,
2015), Tokyo Stock Exchange (Jain et al., 2016)
agree that the behavior of HFTs in stressed condi-
tions is uncertain. This is due to the risk that they
might exit financial markets when previous short-
term empirical relationships start to break down,
reducing the overall liquidity. This decrease might
exacerbate price spirals by selling into a falling mar-
ket, explicitly undermining liquidity. In the Euro-
pean Union, these concerns have fostered regulatory
policies, such as MiFID II, aimed at reducing the
negative externalities attributed to HFT firms (Busch
2016).

(iii) Business ethicists and management scholars raise
questions about HFT and justice, both in terms of
single strategies pursued by high-frequency traders
as well as of the innovation itself (Marti & Scherer,
2016).

The harsh criticisms levelled at HFT as set out in popular
books such as Flash Boys (Lewis, 2014) and Broken Markets
(Arnuk & Saluzzi, 2012), raised the suspicion that financial
markets were ‘rigged’ at the expense of institutional and
retail investors and in favor of HFT firms. These books claim
that the complexity of contemporary stock markets comes
from its automation, fragmentation and other complications,
serving the interests of financial intermediaries (HFT firms
among them) rather than those whom the market should
attend to such as investors and corporations. Following these
publications, ethics scholars have analyzed the possible ethi-
cal inconsistencies of HFT.

Some business ethicists state that although some trad-
ing strategies such as spoofing (consisting of a sequence of
limit-orders that are added and then canceled with the inten-
tion that other algorithmic traders would interpret the data
incorrectly or not quickly enough), and quote stuffing are
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deceptive’ and are designed with the explicit aim to mislead
investors, HFT itself is not unjust (Angel & McCabe, 2013;
O’Hara, 2016). Their analysis of different accounts of the
idea of justice sheds some light on the use of controver-
sial HFT services, such as co-location. This high-payment
service allows traders to place their computers next to the
exchanges’ data centers in order to gain time advantage to
the detriment of other investors deprived of this service
(Rogow, 2012). While this service leads to increased and
significant revenues for both HFT firms and exchanges, it
poses an issue of fairness. However, Angel and McCabe do
not find any incongruence neither from a procedural account
of justice—this kind of services is available to all those
investors who want to pay for them—nor from a distributive
point of view. They state that, “our societies tolerate such
inequality in a market economy, because market incentives
are a tremendous incentive for efficient production of good
and services” (2013, p. 594). Even when analyzing HFT
colocation services from the Rawlsian Original Position, the
authors believe that such services could be justified given the
better quality, both in terms of liquidity and price discovery,
which eventually benefits all the market participants (2013,
p- 592). However, their analysis is rooted in a preference for
the efficiency argument over that of justice.

O’Hara (2016) reaches a similar conclusion. She ques-
tions the extent to which the existence of a ‘two speed’ mar-
ket can actually be fair. In other words, at what point does
the advantages that the HFTs firms have such as ultrafast
computers, colocation, and proprietary data feeds, become
unfair? O’Hara explains why perfect coordination in the
market, where information reaches all the traders at the
same time, is unlikely to be attained “and so neither is per-
fect fairness” (2016, p. 145). According to O’Hara, a less
idealistic approach to justice should take into account the
different needs of the various kinds of traders, respecting
the principle of ‘reasonable discrimination’. However, the
author acknowledges that “putting your needs above those
of others is unethical” (2016, p. 146), and therefore, it is not
as straightforward as it might seem that a two-tier market
may be justified by the differences among the traders. On
the contrary, some ethics scholars do not consider spoofing
and quote stuffing unethical, and suggest a more positive
interpretation. For example, Cooper et al. (2016) argue that
as in the game of poker, these forms of misleading behavior
should also be accepted in the financial markets. The authors
claim that these practices are part of an ‘evolutionary pro-
cess’ through which only the best firms survive, eventually
leading to a general benefit for society. Furthermore, they

3 These strategies and algorithms have been banished by market
regulation (e.g. EU Market Abuse Regulation or Sect. 747 of Dodd
Frank Act).
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state that effectiveness should be the aim of markets, and
therefore the regulatory over-focus on the ethics of intent
misses the point (see also Cooper et al., 2020).

Most business ethicists assign a primary role to the mar-
ket efficiency’s criterion when they assess HFT’s contribu-
tion to society. However, some reject an exclusively utilitar-
ian framework focused on the efficiency—stability tradeoff
that conforms to a cost—benefit analysis. McNamara is not
convinced by the efficiency criterion for two main reasons:
(1) it admits the sacrifice of certain individuals for the
greater good (greater efficiency) of the financial markets;
(2) the high number of trading venues, market participants,
and regulations augments the size of the market so that it
becomes impossible to make definitive statements on the
correlation of causes and effects (2016, p. 125). McNamara
proposes a different approach based on Boatright (2013),
which adds the principle of reciprocity to the existing cri-
teria of economic costs and benefits, thereby reflecting a
fundamentally deontological ethical stance. He argues that
this principle is particularly useful as ex ante regulatory
guides, and that it can constitute a basis, where a cost—ben-
efit analysis in isolation fails to safeguard the interests of all
the market actors (McNamara, 2016, p. 151).

Sandel provides an interesting reflection about the pri-
macy of efficiency. He states that, “efficiency only matters
insofar as it makes society better off. But what counts as
better off?” (2013, p. 122). The problem lies in establish-
ing this criterion. For instance, an innovation can make the
economy, or a market, more efficient, but this can happen at
the cost of a negative externality, i.e. corruption or degrada-
tion of social practices and institutions. Sandel presents sev-
eral examples (2012) that show how market mechanisms can
eventually lead to this corruption or degradation. Although
Sandel’s reflection is particularly concerned with how mar-
ket mentality has invaded societal spheres resulting in a shift
from a ‘market economy’ to a ‘market society’, we believe
that the degradation of institutions can involve the market
itself, when it is ‘dis-embedded’ from the rest of society.
Following this line of thought, a financial innovation as HFT
is good insofar it contributes to the fulfillment of the purpose
of an institution such as the market, and only once this has
been achieved, we could consider the efficiency argument.

Miller (2017) develops a similar normative theory,
defined as a ‘teleological account of institution’. He
raises three questions when judging a financial institution,
namely: (1) What ought to be the principal institutional
purpose of the various financial markets? (2) Is this market
structured to adequately realize its institutional purpose?
(3) What role ought the financial market to play in the
larger economic order? (Miller, 2017, p. 9). Accordingly,
he found that an equity market characterized by its short-
termism and dominated by HFT is incoherent with its
purpose, that is: “to provide an adequate and sustainable

supply of financial capital to productive firms at a reason-
able cost” (Miller, 2017, p. 23). Unfortunately, he does
not delve into the details to explain why this is the case.
Furthermore, financial markets do more than just allocate
capital. They provide risk management tools to allow mar-
ket participants to reduce their risk through diversification
or hedging; offer investment opportunities that reward sav-
ers for deferring consumption; and makes available liquid-
ity for investors who need to exit, which makes it easier
for investors to invest in the first place. In addition, market
prices provide useful information to policy makers about
the impact that policies might have.

In this brief review of the main literature on the ethics
of HFT, we discussed the major approaches to normative
ethics. The efficiency—stability tradeoff is typical of a utilitar-
ian cost—benefit analysis and is not conclusive. McNamara’s
approach of the principle of reciprocity calls for the return
to a deontological framework to deal with the regulatory
issue of HFT in particular. The paper by Marti and Scherer
(2016) also supports this approach, albeit from a different
perspective.

In this paper, we continue with Miller’s starting point,
adopting a teleological approach to financial institutions, but
moving from a deontological perspective to a virtue ethics
one. We will specifically apply the Aristotelian insights on
economics and finance to financial market making and HFT.

Together with deontology and utilitarianism, virtue eth-
ics is one of three major approaches in normative ethics
(Ferrero & Sison, 2014). “Like deontology, virtue eth-
ics upholds universal principles, but unlike deontology, it
considers the intentions of agents and the circumstances
within which actions take place. Similarly, like utilitarian-
ism, virtue ethics takes results or outcomes into account,
but unlike utilitarianism, it maintains that certain actions
are prohibited without exception. Therefore, decision mak-
ing in accordance with virtue ethics requires an analysis of
the object, circumstances and consequences of an action as
well as the agent’s intentions” (Ferrero & Sison, 2017). In
this approach, virtue is defined as a “freely acquired habitual
disposition that enables one to perceive, experience emo-
tions, deliberate, decide, and act in a proper ways; it is also
the controlling factor for eudaimonia (human flourishing)”
(Ferrero & Sison, 2014, p. 386). Such a definition of virtue
and its relation to flourishing has its roots in the Aristotelian
corpus, particularly in the Nicomachean Ethics.

Our analysis will consider the Aristotelian distinction
between natural and unnatural chrematistics, whose discern-
ment are first explained followed by a discussion on whether
HFT contributes to pursuing the market making’s purpose.
Given that Aristotelian ethics is a form of virtue ethics, our
concern is also the moral consequences for the financial
agents who perform or embed strategies for high-frequency
trading in software that control the computer.
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In this sense, we combine a double dimension which is
both systemic and individual, thereby making explicit the
necessary synthesis between institutions and individuals that
make organizations virtuous, as underlined by Moore and
Beadle (2006) and Sison (2003), among others.

Regarding the systemic dimension, our paper refers to the
difference between natural and unnatural chrematistics. This
distinction connects with several insights on the ‘purpose’ of
companies: a topic which is attracting increasing attention
in the business literature. We think the distinction between
means and ends (also identified by scholars such as Edmans,
2020), can find a solid theoretical foundation precisely in the
Aristotelian tradition. In this sense, this paper also involves
an element of originality, providing a philosophical founda-
tion for the research on the purpose of corporations. Once
this systemic consideration has been established, we delve
into the individual dimension, through the analysis of vir-
tues, intentions, and circumstances.

The Aristotelian Approach to Finance

After a long absence from the public discourse, some con-
temporary moral philosophers (Anscombe, 1958; MaclIntyre,
1984) have revived Aristotelian teachings on ethics. Simi-
larly, business ethics scholars started to apply these Aristo-
telian insights to the business framework (Solomon, 1992;
Hartman, 1996; Moore, 2008; McCloskey 2006; Ferrero &
Sison, 2014; Sison et al., 2017). However, Aristotle’s dis-
tinction between oikonomia and chrematistics, and between
natural and unnatural chrematistics, have not drawn the same
attention, with some exceptions such as Dierskmeier and
Pirson (2009), Crespo (2014), Meikle (1994), and Ferrero
and Sison (2017). We, however, think that this Aristotelian
distinction provides an adequate framework not only “to
think through contemporary dilemmas in the field of busi-
ness ethics” (Dierskmeier and Pirson 2009, p. 424), but also
to establish a criterion to primarily judge the purpose of a
financial practice and whether this aim is sustained through-
out the evolution and transformation of these practices.

As we mentioned above, Aristotle was particularly con-
cerned with investigating the nature of the supreme good
of man—in other words, happiness (Aristotle, 1985, pp.
1094a-b), and he noted the positive role played by the
economy in the pursuit thereof. Happiness, or flourish-
ing, depends on both material (external) and non-material
(internal) goods, with the former contingent on achieving
the latter (Aristotle, 1990, p. 1323b). Within the economy,
or oikonomia, which is the discipline associated with the
material goods, Aristotle distinguishes two activities: ‘econ-
omy proper’, which consists of wealth use and enjoyment,
and chrematistics which refers to wealth acquisition or pro-
duction (Ferrero & Sison, 2017, p. 1155). In its function
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to provide those “things necessary to life, and useful for
the community”, chrematistics is secondary to oikonomia
(Aristotle, 1990, pp. 1256b, 30), which is the end to which
chrematistics should tend.

However, Aristotle distinguishes between natural chrema-
tistics whose purpose is to serve the oikonomia and whose
limits are suggested by the virtues; and unnatural chrematis-
tics whose sole purpose is accumulation (Aristotle, 1990, pp.
1257b, 35-40). The former provides a service to economy
and participates in the achievement of those external goods
on which the flourishing of human beings partially depends.
Nevertheless, “when the provision of material goods
becomes an end in itself, without any other purpose than
to have more and more, the chrematistics becomes unnatu-
ral, and it represents a threat to happiness” (Ferrero et al.,
2020, p. 8). To illustrate this, Aristotle provides the example
of shoes: natural chrematistics requires the use of shoes as
footwear, while the use of shoes as objects of barter would
be improper or non-natural (Aristotle, 1990, p. 1257a).

Aristotle’s conception of chrematistics is disputed. Plato,
for example, offers a different view on chrematistics: while
he agrees with Aristotle that the virtue of an art is the per-
fection of this art, he deals with chrematistics as an art by
itself. Therefore, a shoemaker is a good shoemaker if he
brings this art to perfection and makes perfect shoes. On the
other hand, he has to sell his shoes and hence he has to be
a good merchant too (Plato, 2007, pp. 346a—347a; 1984, p.
478b). However, Aristotle draws a more specific and consist-
ent distinction, whereby he says that a shoemaker perverts
the art of shoemaking if his aim is not to make good shoes
but mainly to make money with them. The more his trade
is focused on money-making, the less perfect he is as shoe-
maker (Aristotle, 1258a 7-14). For Aristotle, identifying the
purpose of something is related to the nature of those things.

In their work on how finance can be virtuous, Ferrero and
Sison (2017, p. 1155) explicitly place finance in the ‘realm
of chrematistics’, “inasmuch as finance is an activity that
consists in providing money, capital or credit for production
or consumption of material goods”. Therefore, finance can-
not be an end in itself; it has to be purpose-oriented. This
association has always been useful to center the debate on
concrete issues related to finance. For example, thirteenth
century Scholastics used this definition to assess and often
condemn practices such as usury (Schlag, 2017). According
to these scholars—Thomas Aquinas in particular—money
should not produce money but is meant to be a means of
exchange for useful goods. In this sense “there is no need for
more money than the value of the goods that are available
for purchase” (Schlag, 2017, p. 34). In contrast, in the so-
called ‘chrematistics cycle’® money is exchanged for goods

4 The Scholastics distinguished between the ‘economic cycle’ where
the goods are exchanged for other goods with the help of money
(Goods—Money—Goods), and the ‘chrematistics cycle’ which is the
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in order to acquire more money. In this endless cycle, money
becomes the aim.

More recently, Dierksmeier and Pirson (2009, p. 417)
argue that “the conceptions of chrematistics and oikonomia
provide a basis to discuss the relationship between business
and society and to draw important conclusions for business
management”. Along this line, Ferrero and Sison (2017)
discuss how to qualify finance as natural chrematistics: the
agents of this activity must serve its purpose and observe its
limits. These two elements are essential to assess if finance
effectively contributes to the common good of society, and
whether it is a good activity that participates in the flourish-
ing of human beings.

The debate around the purpose of corporations is becom-
ing extremely important nowadays, as witnessed by consorti-
ums such as “The Future of Corporation” lead by the British
Academy, or official statements such as that of the Business
Roundtable in 2019. All these initiatives aim to inject pur-
pose into the heart of business. Among the different possible
meanings of ‘purpose’ applied to the business environment
(Hsieh et al., 2018), we agree with Edmans (2020, p. 192)
for whom: “Purpose is why an enterprise exists — who it
serves, its reason for being and the role it plays in the world”.
It is the answer to the question “how is the world a better
place by your company being here?”” Purpose is the particu-
lar way in which an enterprise serves society.

The Aristotelian framework matches purpose with human
flourishing, given that “finance can only be ‘virtuous’ insofar
as money and financial resources are used to acquire, pro-
duce or purchase other goods necessary for flourishing, but
not an indefinite amount of money” (Ferrero & Sison, 2017,
p- 1155). The purpose, then, “should be to provide material
resources as a means to achieve non-material goods such as
virtues”, which help human beings to live a flourished life
or to attain happiness (Ferrero et al., 2020, p. 8).

Moreover, the formula “goods necessary for flourishing”
refers to goods and services that are really useful, not simply
because they satisfy consumer preferences, but because they
safeguard and promote the true human good and contributes
in some way to the common good of society. This common
good is understood as the sum of those conditions of social
life, which allow social groups and their individual members
to achieve their own flourishing.

Therefore, a purpose aimed at the common good is the
first useful principle to draw a difference—from an Aristote-
lian perspective—between a proper and an improper finance.

Another principle we can deduct from the Aristotelian
scheme, is the intention with which the agents pursue or

Footnote 4 (continued)

reversal (Money—Goods—Money) (Schlag 2017). This distinction was
also drawn by Karl Marx (2004).

strive to achieve the purpose of the organization. Moreover,
the intentionality is closely related to the limit dimension in
the provision of these material goods.

In agreement with Monge and Hsieh (2020), we rely
on what they call an Anscombian—Aristotelian approach,
according to which “intention is described by the answers to
the question “Why are you X-ing?” where it is true that the
agent is X-ing and there is an answer to the question “Why?”’
within the relevant range. The relevant range is defined by
answers that provide the chain of means—end reasoning the
agent considers being relevant to the actions she undertakes.
Thus, intentions are revealed in the explanations an agent
gives for acting in a given way” (2020, p. 368).

When we speak about limits in the provision of material
goods, we mean human beings only need a finite amount of
money to satisfy their physical or bodily needs and attain
flourishing. In this sense, chrematistics becomes unnatu-
ral and vicious activity, because of the agent’s intentions
or motives which sees them surpass a reasonable limit and
are “overcome by an inordinate desire for wealth or greed,
accumulating money for itself” (Sison et al. 2019, p. 996).
Importantly, this ideal limit is set by moderation and practi-
cal wisdom, since the agent has to judge every particular
situation, considering the real intentions, the relevant cir-
cumstances, and the expected consequences of each deci-
sion. It is, in the end, a “subjective standard”. Therefore,
practical wisdom plays an essential role in establishing the
right amount of financial resources a society needs to serve
the real economy.

The Aristotelian notion of virtue is not indifferent to the
agent’s intentions. This is an important difference between
how classical liberalism and Aristotelian virtue ethics under-
stand the achievement of the common good: an unintended
externality for the former and an intentional outcome for the
latter. The promotion of the common good is not acciden-
tal nor is it a mere byproduct of seeking one’s self-interest.
It rather entails a deliberate effort. This might have two
interpretations: (1) a weak interpretation would require to
structure the institutional framework in such a way that the
agents should be encouraged or nudged to pursue the pur-
pose of their activity, acknowledging that not all of them
would do so, opening the door to free-riders (Thaler & Sun-
stein, 2003); (2) a more exigent interpretation would demand
that—even in absence of an appropriate institutional frame-
work—all the agents eager to live a virtuous life should take
into account the intention in their actions.

Summarizing, we identify two principles to assess
whether a financial activity is natural (proper) or unnatural
(improper) chrematistics (finance): (a) a defined purpose
oriented to contributing to the true human good and the
common good of society; and (b) a deliberate intention in
decisions.
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An Ethical Assessment of the HFT Market
Making

This section explores the purpose of market making (as
identified in Sect. 2 of this article) through the analysis of
the HFT market makers, and uses the key principles drawn
from Aristotelian ethics to assess whether they contribute
to the common good. Overall, the Aristotelian assessment
we offer may be extended to the analysis of other financial
practices and players.

Importantly, our analysis does not concern the market
making activity performed by the designated market makers,
given that these firms still have some obligations. Moreover,
our analysis is not concerned with others typical activities
such as arbitrage, nor with a specific trading technique, such
as spoofing, nor a particular service, such as the colocation;
instead, we are interested in understanding a general market
making strategy that HFT firms have pursued. In order to
do that, it is key to stress some features of the HFT market
makers.

First, HFT market making firms are usually proprietary
firms that trade with their own resources and that do not con-
sider investors as their clients but rather as competitors. As a
result, they are free to choose and follow different strategies
that are convenient and appropriate at the time. As such,
HFT market makers are ‘ordinary investors’ that provide a
service of market making, without being contractually man-
dated by an exchange to do that.

The fragile bargain in the form of a contract that the ‘old’
market makers pursued (with the exception of NASDAQ
and OTC markets) in order to gain an advantage in return
for some obligations that they more or less fulfilled, has
been entirely transformed by HFTs’ entrance. This structural
positional advantage of the ‘new’ market makers still per-
sists, even though it is not assured by a contract but rather
by the possibility of exploiting a number of services such
as co-location and data feeds, and that de facto enable them
to access information and orders of other investors faster
than other players. In return for this structural advantage
(for which they pay high fees), HFT market making firms in
contrast with the old market makers, do not have any positive
and/or negative obligations. The greater freedom of HFT
market makers, allow them to (1) operate the highest number
of trades in as short time as possible; (2) to maintain a very
low inventory in order to close the day with a flat position.

HFT’s advocates argue correctly that the bid/ask spread
which substantially declined as a direct consequence of
HFT, signaled a benefit for investors. It is evident however
that the bid/ask spread collapsed because its raison d’étre
disappeared since HFTs do not need a guarantee against
price movements given the fact that their holding positions
are very short. Nonetheless, some considerations around
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the relevance of HFT market making services and aims are
important and do not always fit the efficiency argument.

We refer in particular to the issue that concerns the type
of liquidity that the HFT provides. As noted before, a deeper
market liquidity means an increased facility to sell one’s
investment since an eventual investor would be more pre-
disposed to buy leading to an overall decrease in the cost
of capital. Liquidity becomes more relevant when selling a
security is effectively more difficult.

In this regard, the role of market makers is a determining
factor since in a friction-less market, these market makers
would be redundant, as buyers could meet sellers on any
occasion. Advocates of HFT claim that the innovation has
increased the level of liquidity (Hendershott et al., 2011;
Biais 2016) but this only holds true under normal market
conditions and for those shares commonly exchanged with-
out any difficulties. In other words, the positive effects found
for the ‘blue chips’ do not hold true for small and medium
firms that more than their larger counterparts, need capital
markets to raise funds (Hendershott et al., 2011, p. 31; Kir-
ilenko et al., 2017). Furthermore, when analyzing stressed
market periods, the arguments in favor of HFT are further
up for scrutiny. It is evident that less liquidity corresponds
to uneasy markets, but the ‘great sin’ of high-frequency
traders as market makers comes under a period of market
stress, when these traders increase the volatility or, simply
stop providing liquidity, which is what contributed to the
‘Flash Crash’.> Analyzing this case, the CFTC-SEC com-
mission (2010b) underlined the role of HFT in exacerbating
market volatility when exogenous causes are involved. The
reason for this effect depends on the strategy implemented
by HFTs in their role as market makers (Kirilenko et al.,
2017). While the ‘old’ market makers had a positive obliga-
tion to provide a continuous liquidity in order to contribute
to ‘fair and orderly markets’, in the high-frequency era such
obligation disappeared (with the exception of the NYSE).
This fact increases the risk of instability due to a rapid
liquidity withdrawal during periods of stressed markets and

5 On the contrary, Biais (2016) shows that even under stressed mar-
kets, proprietary traders (and HFTs among them) continue to provide
liquidity. However, some comments on his paper leave doubts about
this conclusion (comments by Fraga in Biais 2016, p. 26). Similarly,
Blocher et al., (2016, p. 7) show that “any phantom-ness in the liquid-
ity [provided by the HFTs] is highly transient and infrequent”. We
don’t disagree with this conclusion but we claim that still there is a
problem of relevance with the liquidity provided by HFTs. As with
Hendershott (2011) the fact that under normal circumstances HFTs
improve liquidity do not mean that is true even under nervous mar-
kets. This is the situation we are interested more into because the
need for liquidity is greater. In this case, the results of Kirilenko et al.
(2017) still hold and therefore also our critique. For this reason, even
Blocher et al., (2016, p. 7) claim: “phantom liquidity can really be a
problem only if those who cannot get good execution find the price
moving against them when they try to trade”.
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thereby distorting the scope of the market makers. These
situations are further exacerbated if the HFT algorithms are
programmed to shut down when trading conditions worsen
and the possibility of profit-making is reduced.

The fact that HFT liquidity may disappear when it is most
needed (also called ‘ghost liquidity’) brings into question the
relevance of HFT for society given the significant costs that
such an innovation involves (Stiglitz, 2014). This conclu-
sion has also been reached by Tirole, when he criticizes the
considerable sums spent by financial institutions on comput-
ing and communications infrastructure so they can execute
orders a fraction of a second faster than their competitors
(2017). According to Tirole: “It is not obvious what social
gain this speed of execution produces. Many people are now
calling for a waiting period, so that buy and sell orders are
executed only after a slight and uncertain delay. This will
put an end to this high-frequency arms race, which is a zero-
sum game. At the outset, the game is a zero-sum game, the
profits made by some being compensated by the losses of
others; but it becomes a negative- sum game when we take
into account the costs of investment in software, fiber optics,
and colocation” (Tirole, 2017).

It is not our intention to sketch a catastrophic situation
when comparing HFT with what some consider the “golden
age” of the ‘old” market makers or of the designated market
makers. In fact, we know the “golden age” was not “that”
golden throughout, as the market crash in 1987 demon-
strates. However, we do argue that even though under nor-
mal circumstances HFT can lead to more efficient markets,
it does not change the fact that the activity of HFT firms
should be understood within an unnatural chrematistics
cycle, whose aim is not to serve the real economy but rather
to accrue profits.

The unnatural chrematistics is acknowledgeable accord-
ing to the two Aristotelian principles highlighted in the pre-
vious section, and now applied to this concrete situation:

(1) The purpose of the HFT no longer seems to be that of
a normal market making activity aimed at providing liquid-
ity to the markets, but rather to make profits through the
liquidity provision service. This inversion of means and
ends corrupts the purpose of market making and points out
Aristotle’s warning: when the provision of material goods
becomes an end in itself, without any other purpose than to
have more and more, the chrematistics becomes unnatural,
and it represents a threat to happiness.

This first consideration draws on the systemic dimension
of the Aristotelian approach adopted in this paper. It con-
cerns the fact that the action of HFTs as market makers is no
longer institutionally aimed at achieving the original purpose
of this necessary financial activity. To deem the old contrac-
tual obligations superfluous to enforce the purpose of the
market-making activity, echoes the principle of liberalism
according to which the achievement of the common good is

not the result of a deliberate will but rather, the consequence
of free forces that intervene in a free market. The behavior
of HFTs in times of stressed markets has shown that this is
not the case and that it is necessary, indeed, that there may
be institutions that promote the common good and its pur-
suit. At a systemic level, therefore, the Aristotelian approach
allows us to identify whether the goal towards which a given
action is directed contributes to the common good or not.
(2) If we cannot judge the intention of a HFT firm, we
can still reiterate that, notwithstanding the case of designated
market makers, the institutional framework within which
HFT takes place is not designed for the promotion of the
common good but rather to guarantee extensive margins
of freedom to high-frequency traders. Regarding the use of
this freedom, we claim that in normal times, high-frequency
traders seem utilize this freedom well, but that in periods
of greater market stress, they lack the virtue needed to stay
in the markets and sustain its liquidity. In this context, the
need for virtuous market makers emerges; in other words,
market makers who—aware of the purpose of their activ-
ity—use the necessary means to obtain it. At the individual
level, some virtues seem particularly relevant in our case.
For example, it takes courage to continue providing bid and
offer quotes even when it might be easier or more profitable
to implement an exit strategy. Similarly, honesty and justice
are at play when all clients are treated equally without tak-
ing advantage of the information they provide. Likewise,
temperance and self-control are equally important in decid-
ing the level of the inventory, according to the nature of
the institution. Living out these virtues throughout different
times and circumstances requires that the decision-maker
exercises practical wisdom. This intellectual virtue suggests
the right thing to do in light of the purpose of the activity,
finding a way to acquire the necessary means, without the
latter jeopardizing the former. The analysis of those virtues
necessary for the agents to pursue the aim of market making
relates to the second principle drawn from Aristotelian eth-
ics. We acknowledge that to depict the intentions that move
every single agent is particularly challenging. To judge the
intention that prompts financial actors to act, requires an
in-depth and detailed, case-by-case analysis (see Monge &
Hsieh, 2020 for pay-lending for example), that goes beyond
the scope of this paper. Still, even in the absence of such
an undertaking, some observations on the nature of their
activity can still be made. Before the entrance of the HFT
as market makers, and nowadays in the case of the NYSE
alone, the specialists—currently known as designated mar-
ket makers (among which HFT firms are also registered)—
had an advantageous position that give them preferential
access to orders and information in the limit order book,
but in return, they had a positive obligation to provide bid
and offer quotes. This institutional framework may not have
ensured that every market maker acted in accordance with
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the intention of providing continuous liquidity to guaran-
tee a “fair and orderly market” and to ensure that all the
benefits that this activity provides are bestowed upon the
economy (in other words, the strong interpretation we gave
to the intentional promotion of the common good). However,
this scheme guaranteed at least an institutional framework
designed to promote and protect the good at stake (i.e. a
continuous liquidity) and which still complies with our weak
interpretation of an intentional promotion of the common
good.

The fact that even this system is not perfect and has never
been in the past—as demonstrated by the case of the 1987
market crash—should have provided sufficient encourage-
ment to quickly strengthen the existing structure instead
of delegating its aim to market forces, which eventually
weakened it. In summary: the market-making activity we
described had a clear purpose, defined by regulations and
norms that directed the intention of the agents who practiced
it. In Aristotelian terms, this meant that the market-making
activity could be counted as a form of natural chrematistics
conceived and designed to contribute to the common good.
Virtuous agents intent on achieving the purpose of the mar-
ket-making activity could thus have embarked on the quest
for their eudaimonia.

The entrance of HFT market makers add a difficulty
to the analysis, provided from the lack of an institutional
context that informs HFT market makers about the goal to
be achieved. This element would not prevent—at a theo-
retical level—that HFT market makers might freely provide
liquidity on an ongoing basis. In fact, we also acknowledge
that freedom is a necessary condition for virtuous actions
(Wyma, 2015). Given this circumstance, however, the afore-
mentioned virtues of market-makers—courage, justice, tem-
perance, prudence—would still be necessary. In the case of
HFT however, the analysis of virtues poses a new problem
since the strategies are contained and executed by algo-
rithms. The existence of moral agency in the case of artificial
intelligence, within which we can include algorithms (Bos-
trom & Yudkowsky, 2014), has been denied by some virtue
ethics scholars (Sison et al., 2020). Yet, the responsibility
of those technicians who design the algorithms in the first
place remains valid. It can be emphasized then that there
are no human actions—however technically advanced—that
can completely evade moral responsibility, and no technical
analysis should be devoid of ethical considerations. Moreo-
ver, as underlined by West (2012), “the quants [people in
charge of designing most of the algorithms behind current
financial strategies] should not be left to operate in a relative
ethics vacuum”. Events driven by financial technology such
as the Black Monday in 1987, or the collapse of the hedge
fund Long-Term Capital Management, demonstrate that the
absence of ethics in quantitative models/strategies cannot
in any way be justified. This is primarily due to the fact that
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the risk models and the exotic derivatives that quants create
for customers, are often not easily understood by front-office
managers (Wilmott, 2008). In this sense, and in line with
those who claim the necessity to restore the role of practical
wisdom in business education (Roca 2008), we also argue
in favor of an integral education of financial engineers (Ron-
cella & Roncella, 2019).

The Aristotelian analysis conducted on the evolution of
market-making activity—both at a systemic and individual
level—highlights how this has been negatively affected by
the introduction of HFT. Regarding the systemic level, there
has been a significant redress in the purpose of the activity,
while at the individual level, even in the absence of a more
granular analysis, it is possible to show the overall difficulty
in living out the virtues necessary for the pursuit of the goal
of market making.

These two points suggest how HFT’s activity responds
to the category of an unnatural chrematistics, with conse-
quences that we will elaborate on in the conclusions.

Conclusion

Aristotle’s reflections on trade were not particularly positive.
Yet, the general view of trading progressively changed over
time, highlighting the potentially positive service it provided
to society (Melé, 2016, p. 297). Even the most delicate out-
come, the profits of the traders, can be justified while these
are compatible with the common good and with the princi-
ples of morality (Alves & Moreira, 2013, p. 214). In accord-
ance with this tradition, chrematistics is justified when it
is “integrated into a purpose-bound and socially embedded
oikonomia. Yet it can also be torn apart from this context
and turn into a boundless pursuit of profit” (Dierksmeier &
Pirson, 2009, p. 424; see also Sison & Ferrero, 2019).

This paper studies the case of market-making transforma-
tion due to HFT, to show how the Aristotelian distinction
between natural chrematistics, which is aimed at serving the
real economy, and unnatural chrematistics, whose ultimate
purpose is wealth accumulation, can be a useful criterion to
assess the ethical perspective of this activity. In the literature
review, we show the dominance of the efficiency argument
over that of stability and justice to validate the development
of new financial processes and products. Conversely, we
endeavored to include, together with the commonly used
efficiency argument, a new criterion in the assessment of
HFT, but which might also be applied to analyze the market
making in general. This approach can be defined as ‘pur-
pose oriented’ or ‘purpose fulfillment’; its main contribu-
tion consists of understanding and evaluating the true aim
of financial products, processes or strategies with their real
performance and activity, to assess their goodness and how
they serve the common good of society.



The Ethics of Financial Market Making and Its Implications for High-Frequency Trading 149

Regarding the HFT’s market making role, we emphasize
how, under certain conditions, the activity of market mak-
ing can be considered as a natural chrematistics because it
was designed to serve the purpose of better resource allo-
cation and to offer continuous market liquidity towards the
goal of ‘fair and orderly markets’. The fact that these goals
were not always achieved does not change the institutional
purpose/design. In contrast, high-frequency traders sup-
ply a market making service by virtue of their speed and
willingness to transact with investors, but their end-goal is
simply to maximize profits. Therefore, when this activity
ceases to be profitable they just stop providing the service
and the associated liquidity. As such, HFT market making
can only be construed to serve unnatural chrematistics.

Two consequences can be drawn here. The first one con-
cerns the moral character of the agents who perform or
embed strategies for high-frequency trading in software
that determines the size, nature, and volume of the trades.
As noted above, Aristotelian ethics is a virtue ethics,
and therefore it discusses chrematistics according to its
effects on the human character: the danger of an unnatural
chrematistics is to some extent the degeneration of the
human being. Interestingly, this threat speaks in particu-
lar to rich people’s happiness because of the underlying
desire for something (i.e. unlimited accumulation) which
is irrational, as explained by Maclntyre (2016). The sec-
ond consequence concerns institutions and specifically,
the financial system. As demonstrated by several stud-
ies, high-frequency traders aggravate system instability.
Moreover, they partake in and reinforce an arms race in
which none of its financial players can unilaterally quit. In
this sense, what is noteworthy is how personal irrational-
ity, in Aristotelian terms (due to the pursuit of unlimited
accumulation), ultimately jeopardizes the achievement of
the common good.

What should follow from this? Again, the answer is multi-
fold and can be applied not only to HFT but also to mar-
ket making in general. First, regulatory institutions should
be more aware of all the possible outcomes if they want to
foster greater competition, while being more restrictive in
order to protect a good such as financial stability. A clear
example of this is MiFID II which the EU introduced and
is applicable from the 1st of January, 2018, to solve, inter
alia, the HFT-related concerns raised by MiFID 1. MiFID
II brought several new obligations for HFT firms active in
the EU equity market and addresses many of the concerns
raised in this paper (European Parliament & Council, 2014,
p. #113). However, these concerns also hold true for the US
equity market.

Second, our understanding and assessment of new market
makers should be informed not merely by the efficiency argu-
ment but first by the consequences that these may have on
the moral character of human beings. The latter is an ethical

issue that should be undertaken primarily by educational
institutions.

Finally, this conclusion shows how the contribution of
financial firms to the good of society is not provided auto-
matically by the exclusive pursuit of profits as taught by
classic liberalism. On the contrary and expanding their con-
text, firms should reflect on how their activities benefit the
society within which they are embedded.
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