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A

careful evaluation of the relationship between Marx's writings on fetishism and value
in Capital and recent science studies approaches to the discipline of economics, will
enable me to make the following argument: the relationship between the value of the
labour embodied in a commodity and the market price of that commodity is commodity
fetishism; and, further, financial derivatives pricing models are best understood as attempts
to mathematise that relation. It would follow that a critique of the success of neoclassical
economics, and the global economy it has made possible, ought to be sought in a critique
of its supposed sub-discipline, financial economics.1
An important part of the politics of globalisation is the continuing creation and
liberalisation of derivatives markets in stocks, bonds and commodities. The rapid growth of
and changes in the ideal worlds of such markets both create and stand in for turbulence in
our shared world. But the notion of turbulence from fluid mechanics is understood there in
an immanent manner – explanations of turbulence in fluid flows do not depend upon some
or other external impediment to that flow. If this metaphor from the physics of fluids is to
be meaningful, effective opposition to economic liberalisation must be sought in an internal
understanding of the neoclassical economics sustaining such policies. Further, as financial
market theorists have recently moved beyond the assumptions underlying neoclassical
economics, I argue that the social effects of market liberalisation cannot be effectively
opposed without a nuanced understanding of the financial models such market participants
create and employ.
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The "Purchase" of Constructivism
In The Social Construction of What? Hacking (1999) asserts four theses about social
construction work, listed together here:
0: In the present state of affairs, X is taken for granted; X appears to be inevitable (12).
1: X need not have existed, or need not be at all as it is. X, or X as it is at present, is
not determined by the nature of things; it is not inevitable.
2: X is quite bad as it is.
3: We would be much better off if X were done away with, or at least radically
transformed (6).
Hacking (19) suggests that this list comports with grades of (this time, un-enumerated)
least-to-most demanding varieties of constructivism:2
Historical
Ironic
Reformist; Unmasking
Rebellious
Revolutionary
It is easy to see the correspondence between these two lists. If only condition (0)
obtains, one is most likely an historical constructivist, if (0) and (1) obtain together, one is
likely an ironic constructivist and so on, in Hacking's schema.
The point behind these grades of constructivism comes out in his writing on the
"science wars". Hacking assumes a disagreement between two parties: constructivists and
scientists. He lists three "sticking points" between these adversaries. The first concerns the
contingency of scientific theories. Hacking notes, for example, that Andrew Pickering, in
Constructing Quarks (1984), "holds that the evolution of physics, including the quark idea,
is thoroughly contingent and could have evolved in other ways" (1999: 31). Here Hacking
inserts an empirical claim: "Most physicists, in contrast, think that the quark solution was
inevitable. They are pretty sure that longstanding parts of physics were inevitable" (ibid.).
The second sticking point concerns classification. Hacking argues that "constructionists
tend to maintain that classifications are not determined by how the world is, but are
convenient ways in which to represent it. They maintain that the world does not come quietly
wrapped up in facts. Facts are the consequences of ways in which we represent the world"
(ibid., 33). The third, and last, sticking point concerns the stability of scientific theories.
Hacking suggests that "contrary to the themes of Karl Popper and Thomas Kuhn, namely
refutation and revolution, a great deal of modern science is stable… Scientists think that
the stability is the consequence of compelling evidence. Constructionists think that stability
results from factors external to the overt content of the science" (ibid.).
Hacking's empirical claims aside, his account of the three sticking points between the
two groups – scientists and constructivists – makes clear his own understanding of
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constructivism. The first sticking point, contingency, and the third, stability, are closely
related. His argument appears to be that constructivists are wedded to the claim that
scientific theories could have been and could be otherwise. This puts them, according to
the schemas listed above, in line with thesis 1, matched to an ironic constructivism. These
are the minimalist claims of the constructivist side of the science wars. On the other hand,
Hacking commits "scientists" to a very strong claim with regard to putative findings in
science, and does so explicitly. He states, for example, that "Maxwell's Equations, the
Second Law of Thermodynamics, the velocity of light, and lowly substances such as
dolomite are here to stay" (Hacking 1999: 33). The extravagance of this claim does not lie
in Hacking asserting that some theories are sometimes held to be beyond dispute, but
rather in his assertion that some theories will never be disputed. The second of the sticking
points is where the real point of this grand claim lies. He argues with regard to practices of
classification that they "do not exist only in the empty space of language but in institutions,
practices, material interactions with things and other people" (ibid., 31). However, people –
in his example, 'individual women refugees' – "can become aware of how they are classified
and modify their behaviour accordingly". By contrast, quarks "do not form an interactive
kind" for "quarks are not aware that they are quarks and are not altered simply by being
classified as quarks". This, he holds, "forms a fundamental difference between the natural
and the social sciences" (ibid., 32).3
This is in fact the "fundamental difference", not between Hacking's scientists and
constructivists, but rather between Hacking's and Bruno Latour's accounts of
constructivism itself. In The Promises of Constructivism (2003), Latour treats, as he does
elsewhere (Latour 1993), science as a parliamentary process. He notes, regarding
Hacking's four theses, that "although it is an important step forward to reveal the inherently
political nature of the argument, Hacking's gradient is too asymmetric… he says nothing of
the politics of those who should be called 'naturalists', namely those who need this implied
stage -1, which allows for X to be there as a permanent fixture of nature" (Latour 2003: 37).
This gives a position to those who wish that particular theories be taken to be beyond
(political) dispute. Latour offers, in replacement of Hacking's schema, a series of
guarantees meant to placate all participants in the science wars. First, for any given X of
Hacking's, "once there, and no matter how it came about, discussion about X should stop
for good". Second, "in spite of the indisputability insured by the former, a revision process
should be maintained, an appeal of some sort, to make sure that new claimants… will be
able to have their voices heard" (ibid., 38). Third, "the common world is to be composed
progressively; it is not already there once and for all". Fourth, "humans and non-humans are
engaged in a history that should render their separation impossible" (ibid., 39). And, fifth,
"institutions assuring due process should be able to specify the quality of the 'good
common world' they have to monitor" (ibid., 40). The last guarantee appears to form the
core of Latour's argument about constructivism. He suggests that the dispute that matters
is one over whether any given X is well constructed or not, rather than whether it is
constructed or not.
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Latour makes use of the metaphor of building construction, of architecture, to bring out
this aspect of constructivist arguments. He notes that, the authorial claims of architecture
notwithstanding, "architects' stories of their own achievements are full of little words to
explain how they are 'led to' a solution, 'constrained' by other buildings, 'limited' by other
interests, 'guided by the inner logic of material,' 'forced to obey' the necessity of place,
'influenced' by the choices of their colleagues, 'held up' by the state of the art, and so on"
(Latour 2003: 31). Further, even this implied notion of constraint is misleading: "What is
interesting in constructivism is exactly the opposite of what it first seems to imply: there is
no maker, no master, no creator that could be said to dominate materials, or, at the very
least, a new uncertainty is introduced as to what is to be built as well as to who is
responsible for the emergence of the virtualities of the materials at hand" (ibid., 32).
Whereas Hacking "does not want peace between constructionist and scientist" but rather "a
better understanding of how they disagree, and why, perhaps, the twain shall never meet"
(Hacking 1999: 31), Latour seeks here to elucidate a constructivism adequate to the
peace. The notion of uncertainty is crucial to Latour's understanding of constructivist
arguments. It is this which allows him to make central the question of how well constructed
an object is.
In "Why Has Critique Run out of Steam?" (2004), Latour gives examples of constructivist
arguments put forward for politically conservative, not revolutionary, purposes.
Constructivist arguments, in other words, that even fall out of Hacking's conceptual grid.
He points to a New York Times quote of a Republican strategist talking about global
warming arguments: "Should the public come to believe that the scientific issues are
settled...their views about global warming will change accordingly. Therefore, you need to
continue to make the lack of scientific certainty a primary issue" (Latour 2004: 226,
emphasis in original).4 Latour notes that the problem would appear to be no longer "coming
from an excessive confidence in ideological arguments posturing as matters of fact… but
from an excessive distrust of good matters of fact disguised as bad ideological biases!"
(ibid., 227, emphasis in original). Rather, constructivism, and with it its critique, ought be
directed at how well constructed particular objects are. Latour notes, from Heidegger, the
etymology of the word "thing": "We are now all aware that in all European languages,
including Russian, there is a strong connection between the words for thing and a quasijudiciary assembly" (ibid., 232-33). Thus, a "thing is, in one sense, an object out there and,
in another sense, an issue very much in there, at any rate, a gathering" (ibid., 233,
emphases in original). The combination of uncertainty and the relation between objects
(things) and parliamentary process allows Latour to mount a successful argument against
Hacking's postulation of a difference between nature and social, and natural and social
sciences. Hacking's 'looping effects argument' – that natural objects cannot know that they
have been named and therefore possibly behave 'differently' – depends on a prior disjunct
between the natural and the social. It is this disjunct that a consideration of "things" makes
impossible. Latour suggests that the Whiteheadian refusal to force a disjunct between the
natural and the social "is an entirely different attitude than the critical one, not a fight into
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the conditions of possibility of a given matter of fact, not the addition of something more
human that the inhumane matters of fact would have missed, but, rather, a multifarious
inquiry launched with the tools of anthropology, philosophy, metaphysics, history, sociology
to detect how many participants are gathered in a thing to make it exist and to maintain its
existence" (ibid., 245-46, emphases in original).
Latour's analysis of various natural scientists at work certainly seems congruent with
this take on "things" and how they are constructed. However, Latour nowhere attempts to
examine the operations of social scientists. Likewise, Hacking's assertion of a divide
between natural and social science is not meaningfully grounded in an actual analysis of
natural scientists at work. More tellingly, for Latour and Hacking alike, a proper appreciation
of constructivism is to be found through some or other realist epistemology. Latour seeks
to reformulate a realist stance such that natural and social scientists can both be seen to
be struggling to put together real "things". Hacking, on the other hand, is content to posit
that natural scientists are perforce realists, but that social scientists must and do cope with
an altogether nominal subject matter. Latour's notion of the uncertainty of construction
processes will prove useful in the remainder of this paper. However, neither Hacking nor
Latour seem willing to countenance the possibility that their implicit approbation of
epistemology (whether realist or not) as the proper grounds of constructivism may itself
have a history. More precisely, it seems possible that commodity fetishism may itself
require an epistemology. Making this claim requires a (perforce ontological) argument about
how the problem of the separation of social and natural things came about.
Value and the Commodity Fetish
The vast exegetical literature on Karl Marx's first volume of Capital surprisingly contains
little on the relation between the labour theory of value and commodity fetishism, especially
with regard to the so-called "transformation problem". Marx famously begins the volume
with a consideration of the commodity, noting that the "wealth of societies in which the
capitalist mode of production prevails appears as an 'immense collection of commodities';
the individual commodity appears as its elementary form" (Marx 1976: 125). Whatever the
explanatory advantages of not proceeding first with an account of capital as such, Marx
immediately moved to an analysis of value, money, and from that fetishism:
A commodity appears at first sight an extremely obvious, trivial thing. But its
analysis brings out that it is a very strange thing, abounding in metaphysical
subtleties and theological niceties… The form of wood, for instance, is altered if a
table is made out of it. Nevertheless the table continues to be wood, an ordinary,
sensuous thing. But as soon as it emerges as a commodity, it changes into a thing
which transcends sensuousness. It not only stands with its feet on the ground, but,
in relation to all other commodities, it stands on its head, and evolves out of its
wooden brain grotesque ideas, far more wonderful than if it were to begin dancing
of its own free will (Marx 1976: 163-64).
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Marx is quick to note that the strangeness of a commodity does not lie in its use-value,
but rather in "the fact that the commodity reflects the social characteristics of men's own
labour as objective characteristics of the products of labour themselves, as the socionatural properties of these things" (Marx 1976: 164-65, emphasis added). This relation
between the "social characteristics" of labour and the "socio-natural properties" of the
products of labour is then further explicated by the appeal to fetishism: "to find an analogy
we must take flight into the misty realm of religion. There the products of the human brain
appear as autonomous figures endowed with a life of their own, which enter into relations
both with each other and with the human race. So it is in the world of commodities with the
products of men's hands" (ibid., 165). The commodity fetish is crucial to Marx, not only
because it provides the grounds for his labour theory of value, but also because a
consideration of the fetishisation process is his critique of political economy: "So far no
chemist has ever discovered exchange-value either in a pearl or a diamond. The economists
who have discovered this chemical substance, and who lay special claims to critical
acumen, nevertheless find that the use-value of material objects belongs to them
independently of their material properties, while their value, on the other hand, forms a part
of them as objects" (ibid., 177).
The fetishisation of commodities, and from that Marx's critique, depends upon a
defining feature of capitalism, namely that workers are confronted by "all the means of
production, all the material conditions of work together with all the means of subsistence,
money and means of production" (Marx 1976: 1003). It is a consideration of this feature of
the capitalist mode of production that allows Marx to connect together the labour theory of
value, commodities, money and capital with fetishism:
Thus even in the first process, what stamps money or commodities as capital
from the outset, even before they have been really transformed into capital, is
neither their money nature nor their commodity nature, nor the material use-value
of these commodities as means of production or subsistence, but the circumstance
that this money and this commodity, these means of production and these means
of subsistence confront labour-power, stripped of all material wealth, as
autonomous powers, personified in their owners. The objective conditions essential
to the realisation of labour are alienated from the worker and become manifest as
fetishes endowed with a will and a soul of their own (Marx 1976: 1003, all
emphases in original).
Marx argues, then, that the lack of ownership of the means of production makes
possible a fetishism that divides the world into people and things by imbuing the latter with
a will, or logic, of its own.
The "Transformation Problem"
The transformation problem concerns a hundred-year history of attempts, following Marx,
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to quantify the relation between the value of a commodity and the price at which it is bought
and sold in a market. Marx argues, of course, that the value of a commodity is the average
socially necessary labour needed to produce it: "If the labour-time of the worker is to create
value in proportion to its duration, it must be socially necessary labour-time. That is to say,
the worker must perform the normal social quantity of useful labour in a given time" (Marx,
1976: 987, emphases in original). However, on at least one kind of reading, the specific
quantification of the relation between value and price was a project left rather unfinished by
Marx. Further, at various moments in Volume 1 of Capital, Marx appears to assume that the
labour-time embodied in a commodity, and its price, are in a directly proportional
relationship. Duncan K. Foley (2000) has provided a recent useful historical sketch of labour
theories of value, an overview of the transformation problem, attempts to "solve" it, and his
own restatement of the problem. He argues forcefully that the "full implications of Marx's
synthesis of the labour theory of value with the theory of money are far-reaching, and to this
day only dimly and partially grasped", and that "the most important consequence is the firm
establishment of an equivalence between money value measures such as the dollar, pound,
yen, or mark, and social labour time" (Foley 2000: 7). This Foley terms the "monetary
expression of labour time", or MELT.
Foley suggests that Marx was fully aware of the general difficulty on which the
transformation problem is taken to rest, namely with regard to "economies with unequal
organic compositions of capital, and hence where prices of production of particular
commodities… need not be proportional to the labour embedded in them5" (Foley 2000: 7).
He goes on to argue that Marx was fully aware of this difficulty and that he intended to
"reconcile the phenomenon of prices disproportionate to embodied labour coefficients with
the labour theory of value by viewing prices as simply redistributing a mass of value created
in production among different sectors and firms, thus establishing the conservation
principle necessary to link real capitalist accounts quantitatively to measures of labour time"
(ibid., 11-12). Various critics of Marx on this point assert both that Marx failed singularly to
do this, but also more importantly that under reasonable interpretations of the problem,
there can be no rigorous solution to the problem. That is, there can be, in general, no MELT
that can transform quantifications of the socially necessary labour-time embodied in the
inputs to an economy of constant capital, variable capital and surplus value to the prices of
production of such inputs6 (ibid., 15-17).
Foley notes that some critics in response to this finding "attempt to retain a kind of
shadowy underworld after-life for the labour theory of value by showing that the embodied
labour accounting system reflects some aspects of capitalist reality, even though it distorts
the picture quantitatively". While others "retain a commitment to the historical materialists'
perspective, but find the logical case against the relevance of the labour theory of value
unanswerable", a few "prefer to see what they take to be the logical inconsistency of Marx's
labour theory of value as a fatal flaw in the historical materialist theory of exploitation as a
whole" (Foley 2000: 18). Foley's argument, also suggested independently by Gerard
Dumfenil, is that "the important issue for Marx was the idea that money represents social
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labour time, and that one can therefore use a measure of the monetary expression of labour
time appropriately defined at the level of the aggregate system of commodity production
to translate flows of money in real-world capitalist accounts into flows of labour-time and
vice versa" (ibid., 20). This amounts to a definition of MELT as the "ratio of the net domestic
product at current prices to the living productive labour expended in an economy over a
period of time".
The advantage of this approach is immediate: Foley's definition dissolves the
transformation problem; and yet enables some of the key findings by Marx himself. For
example, Kliman and McGlone's temporal single-system interpretation, in what is implicitly
an extension of Foley's work, takes "the values of constant and variable capital [to] depend
on the prices, not the values, of means of production and subsistence" (Kliman and McGlone
1999: 38). This enables them to find that "(a) all of Marx's aggregate value-price equalities
hold; (b) values cannot be negative; (c) profit cannot be positive unless surplus-value is
positive; (d) value production is no longer irrelevant to price and profit determination; (e) the
profit rate is invariant to the distribution of profit; and (g) labour-saving technical change
itself can cause the profit-rate to fall" (ibid., 55).
Those who adhere to the transformation problem as such, i.e., do not allow an
interpretation of Marx such that the values of constant and variable capital be counted in
prices, need to suggest that the "new interpretation" defines away a legitimate problem.
Foley agrees that his interpretation "is a set of definitions rather than an empirical
hypothesis" but disagrees "with [his critics'] claim that as a result the New Interpretation has
no theoretical or scientific content" (Foley 2000: 28). Foley's account of "content",
saturated with metaphors from physics, is worth quoting at length:
…the labour theory of value under the New Interpretation plays a role in political
economy analogous to the role played by Newton's laws in mechanics. The
definition of the monetary expression of labour time is analogous to the stipulation
in Newtonian mechanics that force is equal to mass multiplied by acceleration.
Taken by itself, f = ma is just a definitional relation between three theoretical terms
(just as the monetary expression of labour time is just a definitional relation between
the money magnitudes and living labour time), but in the context of a determinate
mechanical system this definition decisively disciplines and directs scientific
investigation in contentful and fruitful ways (Foley 2000: 28).
Just as Marx, especially in Capital, has rightly been criticised for a too-mechanical
understanding of capitalism - this is held to be most evident in his writing on the relationship
between humans and nature, occasional Hegelian warnings aside - so, also, Foley, has
placed his New Interpretation squarely within physics theory.
Metaphor and Conservation Principles
Philip Mirowski, in More Heat than Light (1989), has argued that the metaphor of
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mechanical energy in economic theory is integral to the development of the neoclassical
school of economics in the late 19th century. The important feature that marks out neoclassical economics is, for Mirowski, the abandonment of substance theories of value, such
as Marx's labour theory of value. Mirowski argues that the neoclassical school "displaced
the weight of commensurability [of commodities] from external substances to the mind, but
the mind portrayed as a field of force in an independently constituted commodity space"
(Mirowski 1989: 196). This by itself would present no difficulty, but the mechanical theory
borrowed by such economists as Stanley Jevons and Alfred Marshall failed to develop an
appropriate conservation principle in economics that could play the same role as the
conservation of energy in 19th-century mechanics. Mirowski argues that without such a
conservation principle, measurement in economics becomes impossible: "In a simple
extrapolation of the metaphor, physicists spent their time measuring energy, so economists
should likewise measure utility. Nevertheless, this programme was doomed from the start
because of the neglect of the meaning and requirements of a conservative vector field.
Quite simply, energy was measurable because it conformed to certain conservation
principles" (ibid., 235, emphasis in original). In Mirowski's argument, then, the contradiction
at the heart of neoclassical economics, stemming from its appropriation of 19th-century
mechanics, lies in the incoherence of attempts to measure an object that is itself not
conserved.7
At the core of Mirowski's argument is the "metaphorical simplex" of body, value and
motion: "In their historical manifestations, each was an inseparable part of the energy
metaphor and of each other, with boundaries shading off imperceptibly one into another"
(Mirowski 1989: 107). These three metaphors of anthropomorphic body, economic value
and physical motion form a persistent metaphorical justification of ideas of energy that,
Mirowski argues, goes back to Cartesian and Leibnizian natural philosophy (ibid., 9). With
regard to the question of value in economics, Mirowski asks the following questions:
1. What is it that renders commodities commensurable in a market system, hence
justifying their value?
2. What are the conservation principles that formalise the responses to (1), permitting
quantitative and causal analysis…?
3. How are the conservation principles in (2) united with the larger metaphorical simplex
of body/motion/value… which provides principles with their justification? (ibid., 141).
As for the early political economists, Mirowski suggests that "value was reified as a
conserved substance, conserved in the activity of trade to provide structural stability to
prices, and differentially specified in the process of production" (Mirowski 1989: 142). Marx
is identified as the last of such political economists. Mirowski notes that Marx's "ultimate
objective was to prove that social relations could not be understood as assuming 'the
fantastic form of a relation between things'", and then asks, "but how could his own stable
of physical metaphors avoid such a fate?" Further, and most importantly for Mirowski, given
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that Marx lived through transition in physics from substance theories of energy to field
theories of energy: "there ended up being not one but two Marxian theories of value: the
first rooted in the older substance tradition, the other sporting resemblances to nascent
field theories in physics" (ibid., 177, emphasis in original).
The first of the theories of value, Mirowski argues, is organised around the conservation
of socially necessary labour time: "value is conserved in the entire economy with the single
exception of the labour process, and… there surplus labour 'substance' is generated", this
being in turn "essentially the same analytic manoeuvre as the physiocratic postulate that
value is only generated in agriculture" (Mirowski 1989: 180). Mirowski suggests that in the
second Marxian theory of value, quantifications of value are entirely contingent. Although a
commodity's "physical complexion or its past history might persist unaltered, its real-cost
labour value would be subjected to [retroactive] change by technological alterations
anywhere in the economy, or even by market phenomena such as market-clearing
adjustments, including those that did not directly impinge upon the commodity in question"
(ibid., 181, emphasis in original). The first theory of value is crucial to Marx because it
enables an appreciation of the importance of history to an understanding of the functioning
of capital: the conservation of labour time, and the creation of surplus value, is capital at
work. The second, incompatible, theory is also required, because it enables Marx to
demonstrate the manner in which the production of commodities determines how they are
exchanged, and therefore allows him to write a history of capital itself.
Mirowski's evaluation of Marx here is a useful restatement of the transformation
problem. Moreover, his account has the virtue of making clear the difficulty in trying to
resolve these two theories:
Marx's procedure involved two externally imposed assumptions: that the sum
of all goods aggregated at their prices [be] set equal to the sum of all goods
evaluated at their labour values; and that the sum of all profits denominated in
prices [be] set equal to the sum of all surplus value denominated in labour hours.
These joint assumptions constituted a serious mathematical error because, in
general, there is only one degree of freedom to impose such an assumption, not
two (Mirowski 1989: 185).
The problem is not that the two assumptions cannot be taken together, but rather that
doing so necessitates a commitment to the substance version of the theory of value, and
that in turn requires the entirely unreasonable empirical claim of equalisation of "organic
compositions of capital in all industries throughout all history". The alternative, the real-cost
approach, gives an easy enforcement of "equalised rates of profit, on pain of giving up the
invariance of the labour unit itself" (Mirowski 1989: 185). Here, losing an invariant labour
unit disallows the notion of surplus generation in the production process, a surplus that is
then merely passed around in exchange, but this is surely crucial to a critical understanding
of capitalism as such.
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Mirowski attempts to resolve these issues in two articles (1990; 1991), published
shortly after More Heat than Light. The key move for Mirowski is the removal of physical
metaphors from attempts to explain how commodities can be made commensurable with
one another, and therefore exchangeable. Mirowski suggests here, as also in More Heat
than Light, that the "structure of the classical substance and of the neoclassical field
theories were both largely projections of mathematical models of the physical world
dominant in those respective eras" (Mirowski 1991: 566). He further claims that "there has
never been a serious exploration of the logical structure of a thoroughgoing social theory
of value" (ibid., emphasis in original). Such a theory of value "would be explicitly 'social', and
perhaps even 'post-modern', because it would refrain from grounding any aspect of value
either in the 'natural' attributes of the commodities… or in the supposed inherent
psychological regularities of the individual mind" (ibid.). Mirowski noted that one of the
difficulties of neoclassical economics is an inappropriate dependence on mathematical
formalism. However, his own social theory of value requires a mathematical treatment
"because it is a historical fact that modern market actors predicate their economic
interactions upon prices and quantities expressed as rational numbers8" (ibid., 567).
Mirowski notes, as a first step toward a theory of value, that commodities "are rendered
quantitative in the marketplace as part of the construction of standardised production and
marketing, or, in other words, as part and parcel of the fabrication of value" (Mirowski 1991:
569). This always uncertain construction of the commensuration of commodities is a
question of measurement theory. Second, "in a pure barter economy, any arbitrary trade
has no significance for any subsequent trade, mainly because there is no stable natural
identity or benchmark against which all trades may be compared" (ibid., 571). Money, as a
universal equivalent, is the attempt at such a benchmark. Mirowski argues that "in a social
theory of value, money is value; but precisely because it is socially constituted, its
invariance is not guaranteed by any 'natural' ground, and must be continually maintained by
further social institutions, such as the development of double-entry accounting and financial
institutions such as banks" (ibid., 572, emphasis in original). Lastly, market exchanges of
commodities have to form a price system such that it is arbitrage-free. This is an important
condition, because it precludes the possibility of exchanging commodities from (say) wheat
to cotton and back to wheat being persistently profitable. Without this condition, market
exchange would merely consist of a "disparate motley of unconnected barter activities"
(ibid., 574). What this last condition amounts to is a conservation of value in the exchange
process itself. Mirowski carefully notes that this arbitrage-free state is never actually
achieved, for "prices never 'approach' any fixed or deterministic point, and time series of
prices will inevitably appear stochastic" (ibid., 578).
Value and the Mathematics of Derivatives Trading
The central feature of Mirowski's argument is, then, of the social, and therefore stochastic,
conservation of value in commodity exchange. Unfortunately, Mirowski does not consider
directly the one field of economics that combines conservation (rendered as the arbitrage-
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free requirement) with an attention to the stochastic, or continually uncertain, nature of
exchange. This is the field of financial economics. The central problematic of financial
economics as it is practiced today is the attempt to find a model that gives the "correct"
value of a financial commodity. Any discrepancies between the model-derived value and the
actual market price of that commodity can then be taken advantage of.
A number of authors have pointed to the overwhelming importance of financial
economics and, in particular, derivatives trading, in the global economy. In a recent
synthesis, Edward LiPuma and Benjamin Lee (2004), note that financial economic theory
institutionally has "little or no interest in or appreciation for the social and economic
conditions that might engender and sustain the emergence of a global system". On the
other hand, "social theorists who, though deeply concerned with the transformations
occurring globally, especially in the developing and transitional economies, [have] very little
familiarity with finance" (LiPuma and Lee 2004: x). They assert that capitalism is
"transforming from a production-centred, nation-based political economy to much more
cosmopolitan structure in which not only does production share the stage with circulation,
but circulation appears to be subsuming production…" (ibid., 161-62). Leaving aside the
question of the unique nature of globalisation in the present,9 LiPuma and Lee's emphasis
on a shift from a production-based economy to a circulation-based economy appears to
depend on a misunderstanding of the role risk plays in financial economics. They argue, for
example, that "in contrast to manufactured commodities, human labour and materials are
inconsequential in the creation and valuation of derivatives" (ibid., 48).
This is, of course, an extraordinary proposition: the entire infrastructure involved in
banking, the crucial role that computers play in derivatives markets, the regulated
accounting schemes put in place by monetary authorities, and the labour directed at
controlling the production of counterfeit money,10 are all examples of production-centred
activities that are ignored by LiPuma and Lee. More importantly, their understanding of
derivatives pricing seems to solely concern Fisher Black and Myron Scholes' 1973 paper
on options valuation models. They assert, for example, that "the wealth of social, economic,
and political relations that engender specific risks appears as a singular, homogeneous
object… it now becomes impossible to price the socio-historical risk that a unique or
revolutionary event will occur or to price the systemic risk to the circulatory system as a
whole" (LiPuma and Lee 2004: 150). Although their account is sensitive to the rapid
innovation of financial economics at work in such markets, and although they build into their
account the useful notion that financial derivatives now drive the markets for commodities
on which they are based, LiPuma and Lee base their understanding of the pricing of
derivatives on what has become the outdated work of Black and Scholes (1973), itself
based on (again, now outdated) physical theories of the motion of gas particles.
A short account of a simple derivative, and the assumptions behind the Black-Scholes'
pricing model, may be helpful. Suppose that IBM stock currently trades at around a hundred
US dollars ($100). Two parties may decide to respectively buy and sell a contract such that
the buyer pays some amount of money in order to gain the right, but not the obligation, to
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purchase IBM stock at a price of $105 in 3 months' time (this is known as a "call option").
Clearly, the buyer will only exercise that right if, in three months' time, the price of IBM
stocks has risen above $105. Contrawise, if IBM stock remains below $105, the option
contract will become worthless. Before the Black-Scholes model, there existed no rigorous
method to quantify how much such a derivative was worth at the time the buyer and seller
entered into the contract. Their model, then, enabled a rapid growth both in the size of
derivatives markets, and in the deepening complexity of such contracts. However, their
model rests on a series of untenable assumptions (that were taken by them to have
negligible impact on the pricing per se) including: that "short selling"11 is allowed; that there
are no transaction costs or taxes; that trading activity is continuous over time; that a
constant risk-free rate of interest is available; and that the price of the stock at some given
point in the future be normal distributed12 about a current stock price taken as a mean (Hull
1989: 219).13 Lastly, we have the enabling arbitrage-free assumption: as Black and Scholes
put in the abstract to their paper, "if options are correctly priced in the market, it should not
be possible to make sure profits by creating portfolios of long and short positions in options
and their underlying stocks. Using this principle, a theoretical valuation formula for options
is derived" (1973: 637).
Bill Maurer has argued strongly that most critics of financial markets treat "derivatives as
technique, and technique as a closed black box" (Maurer 2002: 17). He considers, for
example, Brian Rotman's (1987) argument that derivatives are signs that extract their value
from their own futures: his "analysis… depends on precisely the referentialist metaphysics he
debunks", for he "effects a separation of the 'real' from the 'semiotic' that rests on his
bracketing of the mathematics of derivatives, the technique, in order for him to make claims
about derivatives' own indexicality, their pointing towards a semiotic shift in signs and metasigns" (Maurer 2002: 18). Maurer notes, referencing Mirowski, that the "Black-Scholes
formula… is a product of… the 'probabilistic counter-revolution' in neoclassical economic
theory" and, further, that this revolution followed an early 20th-century turn to stochastic
models in physics (ibid., 23). However, for all his acknowledgment of the need to open up the
"black box" of derivatives pricing, Maurer, as with LiPuma and Lee, seems to take the
assumption of a normal distribution of prices as the only possible way of accounting
derivatives prices: "[stochastic models] do not really help us deal with radical contingency –
the flow of temporality unwritten by divine hand, the accident of luck non-personified" – for the
"fetishisation of the bell curve and equilibrium supposedly renders predictable the
unpredictable, but just as often14 fails" (ibid., 29). There are, of course, no grounds for
supposing that probabilistic models have to assume a normal distribution of prices, just as
there are no grounds for supposing that because price equilibrium is never achievable, it
follows that a notion of a tendency toward equilibrium is the "wrong tool for the job" (ibid., 27).
Donald MacKenzie (2003) has suggested that the arbitrage-free requirement, i.e., the
requirement that there be a tendency toward equilibria of prices of related financial
commodities, plays an important role in the disciplinary divide between sociology and
economics. MacKenzie notes that "arbitrage is trading that exploits price discrepancies: for
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example, differences between the prices of the same asset at different geographical
locations or between the prices of similar assets at the one location15" (MacKenzie 2003:
350). And then considers a situation in which two such assets' prices "temporarily diverge
for reasons that are 'sociological' rather than 'economic': investors' irrational preferences,
enthusiasms, or fears; legal constraints… on market participants such as insurance
companies; regulatory impositions (perhaps driven by political ideologies); and so on" (ibid.,
350). In such a situation, arbitrageurs can profit from simultaneously buying one asset,
selling the other, and then waiting until the prices converge in the relevant manner before
carrying out the opposite trades. MacKenzie notes the implications of such activities: "to
the extent that arbitrageurs can eliminate the price discrepancies that finance theory helps
them to identify, they thereby render the theory performative: price patterns in the markets
become as described by the theory" (ibid., 351). In his analysis of one particular "hedge
fund" (Long Term Capital Management, or, LTCM) that sought out such price discrepancies
using various pricing models, MacKenzie notes that their "statistical analysis of risk
assumed the absence of catastrophic events in the financial markets" (ibid., 358-59).16
MacKenzie quickly adds that "LTCM's key members were well aware of the possibility
of such events" and therefore investigated "the consequences of hypothetical events too
extreme to be captured by statistical value-at-risk models, events such as a huge stock
market crash, bond default by the Italian government, devaluation by China, or… failure of
the EMU17 (MacKenzie 2003: 359). The difficulties that LTCM got into – the huge sizes of
their trades, and subsequent losses, forming a systemic risk to all financial markets – did
not result directly from a underestimation of the volatility of the prices of the assets they
traded, but rather, MacKenzie argues, occurred because "collectively, much of LTCM's
portfolio of positions was also being held by others" and this in turn made it extremely
difficult for LTCM traders to execute their (large size) trades. This "super-portfolio" effect
resulting from an imitation of each other's arbitrage trades in an "arbitrage community"
constituted, MacKenzie suggests, "a limit on the performativity of economics: under some
circumstances, arbitrage may be unable to eliminate what economic theory regards as
pricing discrepancies", for "financial markets are not an imperfectly insulated sphere of
economic rationality, but a sphere in which the 'economic' and the 'social' interweave
seamlessly" (ibid., 373).
A Probable Science of Capital?
MacKenzie appears to have too quickly turned from the "black-box" of derivatives pricing to
an invocation of the interweaving of the economic and social.18 Don Chance has suggested
forcefully that the central incongruity of the Black-Scholes pricing of options contracts
concerns the assumption that changes in the underlying stock price (on which the options
contract is based) are normally distributed. In the example outlined above, with IBM stock
trading at $100, the three-month call option with an exercise price of $105 will clearly vary
in price, depending on how volatile the stock price is itself perceived to be. That is to say,
if the IBM stock price was typically taken to vary by as much as $2 from day to day, the
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call option would be worth much more than if the stock price was taken to vary just a few
cents day to day. Black and Scholes' assumption of a normal distribution allows them to
derive a "volatility" figure (expressed in percentage terms) that depicts how much the stock
price is expected to vary in the future. Chance notes, then, that according to the BlackScholes model, any one given stock can by definition only have one volatility figure that
describes it.
Unfortunately, the volatility figure implied by the model does in fact vary from one
options contract to another: "The relationship between the option exercise price and the
implied volatility has been documented since at least the time of the [New York stock
market] crash of 1987. When first observed, the implied volatilities were u-shaped, giving
the appearance of a smile. Hence this relationship was named the volatility smile" (Chance
2004). That is to say, a graph of the volatilities implied by the Black-Scholes model against
the exercise prices for particular options ought to be flat (because the options are by
definition based on the movement of the same underlying stock price) but are instead ushaped. That the "smile" was not present before the 1987 stock market crash, but was
present afterwards, is strongly suggestive of the seamless interweaving of the social and
economic that MacKenzie imputes. However, the empirical fact of this volatility smile has
been taken to be grounds for a rethinking of Black and Scholes' pricing model. This means
that MacKenzie's interweaving of the social and economic has already been folded back into
attempts at financial economic accounts of derivatives prices.
Emanuel Derman, a particle physicist-turned derivatives analyst,19 notes that, following
the 1987 crash, "over the next 15 years the volatility smile spread to most other options
markets, but in each market it took its own idiosyncratic form". Derman argues that the
rapid growth of options markets themselves – in particular that some options markets are
now larger than the markets on which they are based – implies that the problems Black and
Scholes faced are no longer pertinent. Whereas Black and Scholes attempted to derive the
price of an options contract from the price movement of the underlying stock, a "better
model of the smile should be capable of calibration to liquid stock, bond and options
prices”. But, Derman concludes, the problem is in fact much deeper: "All financial models
are wrong, or at best hold only for a little while until people change their behaviour" (Derman
2003, emphasis in original).
Conclusion
Hacking's account of the political purchase of constructivist claims has made evident the
fact that such a purchase is not intrinsic to constructivist arguments as such. His division
of natural from social sciences, however, is not well founded. Latour's response, his
pointing to the construction of "things" as themselves political processes, makes possible
an entirely different line of enquiry. A reconsideration of Marx's notion of commodity
fetishism is of some use. On the interpretation given here, his account of the production of
commodities appears to conform exactly with Latour's account of the construction of
things. Marx's labour theory of value, and the subsequent difficulty he had of accounting for
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the relationship between the value of the labour embodied in commodities and the prices
of those commodities at market, speaks to the possibility that this relationship is itself a
fetishistic one. This is not to say that this relation does not have a logic, or rather,
mathematics, of its own. However, Mirowski's critical work on the ongoing appropriations
of physics models by economists makes clear that Foley's attempt at providing a physicsmetaphor-based rendering of this relation is likely to fail. Maurer and MacKenzie, unlike
LiPuma and Lee, have separately noted the importance of opening up the "black box" of
financial pricing models and the stochasticism on which they rely. And Derman's account of
the volatility smile makes clear that the interweaving of the social and the economic is what
the mathematics of pricing models do. Effective opposition to financial liberalisation is
impossible without a critique of such models.
NOTES
1.

See David Graeber (2001) for a recent anthropological attempt to synthesise Marcel Mauss and Karl Marx
on gifts and commodities, respectively. Emily Apter and William Pietz (1993) contains a collection of
articles on the same range of subjects. If the argument that an understanding of financial economics is
vital, not just with regard to globalisation, but also to anthropological theory as such, then much of this
literature is not of direct relevance here.

2.

Hacking speaks throughout of "constructionism", but I will keep to the term "constructivism" and
"constructivist".

3.

See also I. Hacking (2002). Inaugural lecture: Chair of Philosophy and History of Scientific Concepts at the
College de France, 16 January 2001.

4.
5.

The New York Times, 15 March 2003, A16.
Consider, for example, a comparison of a plant-heavy industry such as oil production and a labour-intensive
industry such as catering.

6.
7.

The mathematics of this observation is uncontested.
Utility is not itself generally taken to be conserved in exchange. For example, one person's 'enjoyment' of
a commodity might well increase precisely because another person has come also to enjoy that
commodity. The recent field of experimental economics is best understood as being motivated by the
need to find a conservation of some or other psychological regularity in its stead.

8.

Although Mirowski is evidently sensitive to the social form in which the commensuration of commodities
takes place, he nowhere considers the process of conducting mathematics itself. Doing so would require
a careful consideration of the rich literature on the philosophy of mathematics. One of the more pressing,
because continually contested, problems concerns what actually might count as mathematical proof. See,
for example, Michael Dummett (1977) for a history of the idea of "constructive proof" and David Epstein
and Silvio Levy (1995) for a useful overview of recent work on the now related notion of computational
proof in mathematics.

9.

World-systems theories of the globalised nature of trade within the empires of the late 19th century, with
the present as a return to that past, come to mind.

10. It is worth noting that the United States Security Service was founded to, and continues be solely
responsible for, this kind of "protection" of the US dollar.
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11. That is, selling of stock not actually owned, in the hope of buying the stock back at a lower price in the
future.
12. More precisely, because stock prices cannot fall below zero, the distribution is lognormal.
13. Hull (1989) is a basic textbook on financial economics that does not itself go much beyond the original
Black-Scholes formulation.
14. "Just as often" is a remarkably infelicitous phrasing in this context.
15. In the example given above, the two assets would be the IBM stock itself, and the call option based on it.
16. That the fund, Long Term Capital Management (LTCM), employed Myron Scholes added to its ability to
raise funds with which to trade.
17. European Monetary Union.
18. How could the economic and social not be "interweaved"?
19. Derman worked with Fischer Black at Goldman Sachs, and was recently the head of the firm-wide risk
management unit at Morgan Stanley. He is now a Professor of Financial Engineering at Columbia University.
The terminology of finance "engineering" of products is strongly suggestive of Latour's architectural
metaphor.
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