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Introduction
Jane I. Guyer, Naveeda Khan and Juan Obarrio, with
Caroline Bledsoe, Julie Chu, Souleymane Bachir Diagne,
Keith Hart, Paul Kockelman, Jean Lave, Caroline
McLoughlin, Bill Maurer, Federico Neiburg, Diane Nelson,
Charles Stafford and Helen Verran

SENSATIONS OF THE NUMBER FRONTIER
The papers in this collection show how anthropologists are seeing numbers as insur-
gently prominent in people’s descriptions, imaginations and efforts to influence their
social worlds in the 21st century. This topic presented itself with urgency during a
previous workshop project run by the organizers on ‘Religion and Globalization:
Newness and Tradition’ (Johns Hopkins, 2005), where numerology, gambling, account-
ing and probability appeared intertwined. Arrived at from another angle than the flores-
cent processes of the present, number can also be seen as a foundational cognitive
process, a component of all of social life, a convergent and/or transcendent human
phenomenon. Nevertheless, by the 1990s socio-cultural anthropology boasted only one
major book, Thomas Crump’s The Anthropology of Numbers (1990), that was devoted to
the whole range of issues arising in the contextual study of number systems, and one
other, Jean Lave’s Cognition in Practice: Mind, Mathematics and Culture in Everyday Life
(1988), that was devoted specifically to number practice. Ethnomathematics began to
emerge strongly in the 1990s (see below). But papers and chapters were bubbling up in
the new century that suggested a new critical mass of interest.1 And whereas late 20th-
century works on the rise of social numbers had emphasized the relationship between
the modern state’s modes of social control and number regimes – the sheer volume of
categories for numeration (Scott, 1998; Anderson, 1991); the pervasiveness of probabil-
ity (Hacking, 1990; Bernstein, 1996); modern governmentality (Burcell et al., 1991) –
more recent research suggests that people are taking numbers into their own heads and
hands.

The workshop entitled ‘Number as Inventive Frontier: Equivalence, Accounting,
Calculation’,2 held in May 2008, took up the challenge of this confluence of classic
ethnographic and theoretical issues with the contemporary wave of novelty in the world.
As we pull together the threads of the papers, the discussions and the literatures for
 publication, it is clear that our own approach still bears the mark of its origins in reli-
gious studies, with the potential links maintained between invention, inspiration and
sensation (in all its meanings). The ‘Religion and Globalization’ workshop description
was part of our concept paper for the ‘Number’ workshop, and our original themes (of
which more below) were chosen because they partially overlapped in religious reference.



We write this at the outset because it seems an essential landmark for participants and
readers alike, even as our collective and individual searches moved in other directions.

A startling number profusion is emerging in local field work: devotees with notebooks
of the calculated dates of auspicious events; computations of alms and religious merit;
fluctuations in exchange rates across the soft-money frontiers in global low-end trade
managed by Olympian feats of mental arithmetic; and so on. The ‘modern’ world some-
times describes itself in seemingly magical numbers, that hang in mid-air, unconnected
either to a grammar or a grounding. Our American ‘$700 billion’ government financial
‘bailout’ of October 2008 would be an example; another, the comment that the numer-
ical value of the name Obama in Arabic numerology is 44. We are startled: put on guard
by dangers, enticed by novelty, alerted by bravado and intrigued by the kinds of
 cognitive schema and number-grammar we ‘the people’ are being invited to participate
in by public descriptions such as – to take a more mundane example – the following
one for a new hospital building, having:

lower floors nearly 3 acres each, or 130,680 square feet per floor; 12,500 tons of struc-
tural steel; 44,500 cubic yards of new concrete; 7,284,000 linear feet (1,379 miles)
of copper wire . . .; 1,703,364 linear feet (322 miles) of conduit . . .; over 4,000
plumbing fixtures; 3.5 million pounds of sheet metal ductwork for HVAC systems;
peak expected project workforce of 1200 workers in 2009 and 2010; 244,000 square
feet of glass window walls and exterior windows, including 1,423 curtain wall panels
weighing up to 1,800 pounds each.3

Was Versailles described in this way? The Great Pyramid? Do we 21st-century people
respond by plunging into divisions and multiplications, or other arithmetical grammars
(algorithms): either standard ones, learned in school during the ‘modern’ 20th century,
picked up from circulation on the Net, or just invented on our own? Or do we somehow
know how to admire a heap of numbers the way that our ancestors may have known
how to devote reverence to intricately structured heaps of stones and rebuilt landscapes
whose ‘golden ratios’ (Livio, 2002) or other proportions they may have apprehended
aesthetically and spiritually, even without explicitly mathematical terms of comprehen-
sion? What do ordinary people do when they are drawn into emotional states as well as
cognitive maneuvers by numerical terms? Once number moves out of technical life and
into domains of culture and power, quantitative anthropology becomes no longer about
how we should quantify the world, but about how people inhabit worlds that they already
apprehend numerically. After a period in the disciplinary history of anthropology when
quantification and objectivity were radically set apart from the study of ‘culture’, the
profligacy of numbers provokes us to re-think this setting-apart and re-address the
 theoretical and ethnographic challenges associated with thinking in numbers. In the
world, we find phenomena such as ‘falling in love with a number’ (Khan), ‘sick numbers’
(Neiburg), ‘cosmic debt’ (Chu), and the use of vernacular numerical disciplines to decide
‘what is going to happen next’ (Stafford).

Numbers necessarily work as series and combinations, in formulae and algorithms,
sequences and sets. And yet current number regimes do not necessarily have the same
properties as each other nor work according to established mathematical theory nor
resonate similarly across meaning domains within the contexts of practice. It is not clear
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in what sense specific new practices might belong to larger systems. They may not
converge into a more-or-less coherent and mutually comprehensible language. Neither
do the outcrops of numerical practice necessarily derive from an emerging global scien-
tific language or a hegemonic global economic process, such as neo-liberalism or routines
of financial accounting (Strathern, 2000). But they may not be simply ‘different’ either,
in ways that can be captured by classic relativism. For both cognitive and
historical/inventive reasons, number regimes are both familiar and unfamiliar to each
other; partially overlapping and divergent; esoteric and potentially mutually translate-
able; parochial and interconnected; creative of opacity as well as clarity. Some iterative
calculative practices spiral into abstraction while others remain grounded in highly
specific material conditions. In situ and in context, numbers can therefore appear labile,
ambiguous, containing ‘moral remainders’, sometimes numerological rather than
 arithmetical, and altogether more inventive than theories of modernity or scientific
progress can readily account for. Such creative social numbers pervade economic
exchange and accounting mnemonics, gambling, equivalences in legal culpability, and
calculation of cosmic debt as well as arbitrage in the world of high finance.

We saw this complexity of numbers-in-practice as an extraordinarily difficult challenge
to meet ethnographically. The variety is wide and unruly; there are very few of us in the
field; selective focus and team work (as in the experimental study of number cognition)
would demand clearer framing and stronger modes of collaboration than currently exist.
And our training for stepping out into this 21st-century world of five billion people, all
living through daily numerical gymnastics in thousands of languages, is meager to say the
least. Yet it is hardly an anthropological approach to the world to retreat from it, into
controlled experiment. One way of triangulating then is to take existing examples, to
pursue and embrace enough mathematical knowledge to provoke a deeper ethnographic
imagination, and perhaps also suggest recursive elicitation methodologies, in order to
open up the richness of number usage and popular algorithms without simultaneously
opening the floodgates of confusion. After all, the study of culture and consciousness
through language has required a serious return to linguistics, philosophy and semiotics.

So one of the workshop’s main goals was mutual encouragement to boldness, not only
in taking it on (with help) but also in knowing that it is impossible not to. Crump (1990:
vii) regrets that a Japanese ‘obsession’ with numbers is hardly mentioned in the ethno-
graphic record. Stafford notes a similarly neglected number permeation in China. The
rest of the world seems to be catching up, whether through inventive frontiers in feng
shui or futures trading or fantasy worlds. So our workshop aimed to combine exposi-
tion of case material, cross-disciplinary (or sub-disciplinary) critique, and boot-strap self-
help, encouraged by our participants who have formal training in mathematics and/or
statisitics.4 The papers speak to each other and yet do also retain their own sometimes
divergent problematics and horizons within this endeavor.

Before turning to the discussions, we take a step back into the proposal and the
concept paper that was circulated in advance, then expand on the ideas that these put
into circulation during our discussions. We cannot yet present it as an entirely coherent
‘approach’. We must assume that the papers and discussions contain far more potential
connections than we can tap into at present. Readers are then invited into the enter-
prise, and not only instructed by our own initiatives, with all their own inventive
 suggestions and acknowledged limitations.
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THE EMERGENCE OF FOCUS
Number ‘belongs’ first and foremost to another discipline, mathematics. There, it has
been explored for millenia, by geniuses and journeymen alike, to a level of rigor and
complexity that very few of us can even imagine, and where its development has been
shot through with the passions, rivalries and madnesses that we more readily associate
with politics and religion.5 From its ‘home’ disciplines of mathematics and physics,
number analysis migrated into the social sciences in the 19th and 20th centuries, via
statistics and calculus, and now belongs in a different sense to sociology, economics,
some parts of political science and history. Psychology and cognitive science began to
address ‘the number sense’ (Dehaene, 1997; see also Holt, 2008) from Piaget’s
(2007[1941]) work in the mid-century. However, as we approach – with due caution
and respect – some fringes of the home disciplines and their self-explanations, we find
Platonic and universalist implications that are awkward when anthropologists focus on
culture and practice in the present. The anthropological subdscipline of ethnomathe-
matics helps (see later), but it is a very small endeavor relative to the magnitude of the
intellectual  challenge of thinking about multiplicity, convergence and divergence in
number usage and its grammars.

Do we need to work with, or alternatively hold in abeyance, the implied expectation
of an eventual universal mathematical language? Which assumption – eventual
‘consilience’ (Wilson, 1998) or continuing inventive florescence – would most help us
to appreciate the present varied dynamics in all their complex power? In what terms –
the known logics of mathematics, the familiar relativism of anthropology, or concepts
from yet another discipline such as semiotics – might we describe vernacular processes
of manipulating words, things and life, through numbers? And is continuing variety
understandable from within mathematics or is it divergent from that discipline’s own
working assumptions?6

The organizers of the workshop originally planned around three mid-level concepts
that, in all social contexts, link number to things and to life – equivalence, accounting
and calculation – finding their main expression (for our purposes here) in law, religion
and economics, respectively. One reviewer of the grant proposal warned us that the
distinction could not hold, and indeed it did not. Of course that would be so: it is
precisely the process of referentiality across fields that we wanted to address. But the
organizers’ conviction that we needed participants who had carried out empirical
research in at least these three classic subdisciplines of anthropology, as well as partici-
pants in mathematics, philosophy and linguistic anthropology, ended up serving our
discussions extremely well. Since it shaped the proposal that we submitted for funding,
the call-for-papers and some of the themes within and across the papers, it is worth
reviewing the logic here.

Equivalence harks back to a now vaguely remembered Near Eastern etymology in the
measurement of things (silver and grains of barley) by weight or by divine enunciation,
setting equality at a point where there is no remainder. Elaborated in mathematics and
linguistics, the analysis of chains of equivalent signs has played a crucial role in the
history of philosophy. In western economy and in law, equivalence leaves no residual;
by definition, everything is rendered in balance. Throughout the Global South and in
much of the West, legal systems, processes of transitional justice and reparations, or new
forms of local arbitration and conflict resolution all operate on the alleged equivalence
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between crime or offense, on the one hand, and an array of practices of punishment,
repentance, amnesty or reconciliation, on the other hand. The philosophical basis of
number arises in law in new ways: in relation to legitimation and expertise, and with
persuasive powers to represent exactitude. This is how equivalence was thought in
relation to law; in the event, far more meanings of the term emerged, and Martino added
a mathematical explanation (see her paper in this issue).

Accounting, in its multiple senses of reckoning, counting, computing, or narrating,
opens up possibilities to rethink questions of summation, acknowledgment, telling and
responsibility. Currently, the term refers conventionally to the management of financial
matters, although the social accounting movement and the increasing invocation of the
double- or triple-bottom-line implicates financial matters to broader moral and environ-
mental concerns and purposefully re-grounds finance in its larger contexts. The term
also refers, however, to moral and ritual acts in several major religious traditions, since
it means to answer for or to give a satisfactory explanation. Fundamentally, it is an epis-
temological term across a broad range of fields, and its terms can also apply to ethico-
political tensions and negotiations. Who counts, for whom or what, and who gets to tell
or narrate, to provide an authoritative account, are questions that evoke power and social
control as well as blessing and judgment. Popular culture produces navigation guides,
such as Victorian English pamphlets on the avoidance of the sin and crime of debt, and
publications in present-day Pakistan offering a numerical breakdown of the merits of
each good act in relation to the afterlife. This is how accounting was linked to religion;
in the event, we returned to finance, gesture and a whole range of other meanings.

Calculation relates to the fields of algebra, metrics and arithmetic, as well as mathe-
matics. The concept refers not only to measurements and summations, but their subse-
quent manipulation, application and capacity to inform inference. The whole arena of
markets and money in the present world depends on an enormous edifice of cross-
cultural numeracy and expertise at working with varieties of goods, shifting qualities,
and fluctuating exchange rates that has barely been described as it affects the trust and
‘social capital’ on which social science has recently focused. Many are non-state actors,
working in their own terms, tangentially to official forms of numeracy. Not all social
calculations were secular and scientific. Numerology is vibrant in Chinese, Hindu,
Jewish and Islamic traditions, to name a few within the historical and contemporary
worlds, and indeed it is well accepted that mathematical imagination originating in
devotional contexts was fundamental to scientific developments. Numerology also
informs lotteries, investment strategies, wellness behavior, and so on by producing a
sense of certainty from a theory of fixed parameters or truths. So calculation was already
referring to religion and philosophy well before the meeting.

Thus the conceptual foci of equivalence, accounting and calculation as they inter-
sected with our expertises in economic anthropology, religion and law, framed the ‘call
for papers’, and thereby the papers themselves. Even though our eventual panel titles did
not follow them exactly, they remained compelling touchstones of which traces remain.

THE FORMAT
The format of our collection reflects the iterative nature of our project. This introduc-
tion captures two phases of discussion: the concept paper and responses to it; and the
discussions of the papers at the workshop. Every stage was an interchange, from the
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writing of the concept paper in light of the organizers’ discussions and engagements with
the participants’ past publications, to the actual composition of this paper. A draft was
composed from the concept paper and workshop discussions and then circulated for
editing, with specific invitations to the participants to add sections. So it comprises the
conversational provocations that collective authorship indicates. This allows the individ-
ual papers to retain their brevity, to engage the introduction directly and to avoid
 repetitions in theoretical allusion. And in turn, this allows us to aim to publish all the
papers, and not just those that for various reasons meet conventional standard condi-
tions and deadlines. Offering variety of content and approach was of the essence of our
project. The text from here on arises from this process.

Foremost amongst the broad issues was approaching mathematics itself and the
other disciplines where number figures more prominently than it does in anthropol-
ogy. One of our philosopher participants, Helen Verran, suggested posing the question
‘Who’s Interested in Numbers?’, followed by discrete sections on ‘Mathematicians’,
‘Philosophers’, ‘Ethnomathematicians’, ‘Psychologists and Linguists’ and ‘Anthropologists’.

INTEREST IN NUMBERS: MATHEMATICS, ETHNOMATHEMATICS
AND OTHER DISCIPLINES

Mathematics
So successful have mathematics and physics been in predicting the natural universe that
astro-physicist Mario Livio can ask: ‘Is God a Mathematician?’ (2009). In earlier work
(Livio, 2002), he finds symmetries and consonances across a great range of phenomena,
implying that it may be only a matter of time before humans approach a grounded
comprehension of the divine plan. Twenty years ago, Philip Mirowski (1989) argued
against applying such an assumption to the social world. He argued cogently and exhaus-
tively that modeling economics (and by extension all the human sciences) after the
assumptions of physics had produced ‘more heat than light’, and cultivated ‘oblivion to
humanity’s own self-generated conundrums’ (1989: 1). Others take an even more
radical, although different, view of randomness and order in the physical and human
sciences. John Dupre (1993) writes that a concept of the disorder of things ‘leaves an
open empirical question how far the world is from true randomness’ (1993: 193). He
goes on to argue that humans are actually more orderly than the world, constituting
‘extraordinarily dense concentrations of causal capacity in a world in which such order
is in short supply’ (Dupre, 1993: 216).

The difference may be between physics, where mathematics has proved extremely
successful in predicting the empirical, and other sciences. But that is the physical world.
Where does the distinction between the physical and the human reside, if at all, given
the insurgence of evolutionary genetics and brain science? The cosmos does not respond
to the human hubris of trying to model it . . . although certainly there were rumors that
the new Large Hadron Collider in Switzerland might open up black holes when it was
turned on – in the event, unsuccessfully – in 2008.7 We write, however, at a moment
in history when mathematical models, many of them created by scholars with training
in physics, have been instrumental in bringing the global financial system to the edge
of its own black hole, so Mirowski’s position would seem justified by events. The
ultimate correspondence between mathematics and natural/cosmic forces, and the sheer
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 ambiguity of ‘human’ implication in them, arouses awe, fear and also skepticism about
extrapolation beyond limited domains where this assumption does no harm (as far as
we know). Nonetheless, conviction and demonstration of the beauties, symmetries and
powers of mathematics as expressions of certain aspects of the world are incontrovert-
ible intellectual landmarks, and indeed they are vernacular assumptions in many
contexts. So one question for us is whether we can work simultaneously with an appre-
ciation of the power, coherence and creative possibility of mathematical formulations,
alongside a skeptical suspension of any assumption that their natural authority will
 eventually encompass all domains of life, including the social.

The problem returns in philosophy (see below). But in the mean time, by seeking to
understand the authority of ideas in both senses – logical and politico-social – we should
be able to take more rather than less inspiration from mathematics as a discipline.
Finding the socio-cultural anthropological literature to be less illuminating than desired
on issues such as the ordinal scaling of people and objects, and the summation and
subtraction of merit, we thought it productive to turn to cognate concepts in mathe-
matics, towards mining the past and present archives of mathematical thinking for
concepts and relationalities useful for speaking of social phenomena. There are large risks
here: of being simply ill-informed; of unwittingly importing assumptions or implica-
tions that are self-evidently inapposite to practitioners; and of entextualizing mathe -
matical concepts within our own analytics in idiosyncratic ways. But if we stay grounded
in the empirical use of number and mathematical logic, and if the arguments are
presented transparently, then at least they are open to critique, amending and extension.
Wikipedia posits one definition of mathematics as ‘the science of pattern’. It is clear that
the present world is producing new ‘patterns’, as perceived by participants as well as by
analysts. Given the numerical terms of these patterns, mathematics and number may
offer modes of thought and representation for the analyst to apply to the phenomena
that present in that form to participants themselves.

Checking against conventional uses within current mathematics can help us to judge
empirical number grammars in popular contexts. Does a particular use or referent for
number take flight towards new horizons of imagination, or does it partially replicate
familiar procedures of derivation and extrapolation? At moments of invention, acquisi-
tion and insurgence there may be a kind of hiatus that we can look at more acutely if
we can bring the foil of conventional mathematics into play, not as a normative standard
but as an important point of reference. How and why does a concept or practice emerge,
how does it ‘take’ (or not) and for whom? Are some life situations, or number cultures,
or domains such as money, particularly amenable to profligate experiment with number?
Do experiments have patterns of their own? Are there street-level experts, and if so what
do they do with respect to developing and enacting number grammars and manipula-
tions? Here the failures and mutations are just as important as the brush fires of popu-
larity, as numbered phenomena move from one context to another: from mystical to
mathematical logic, to political articulation, and to social ordering. We need to pass at
least some of our questions – such as how ordinality and ranking are calculated (Guyer)
– through the disciplined thinking of mathematics, in order to know how to pose
 searching ethnographic questions (see the section below on ethnomathematics).

So even though mathematics and physics may assume that the world will eventually
present as tightly internally structured, through possibly convergent processes, the drive
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to resolve paradoxes and aspire to universality is an assumption that anthropologists
cannot take as given, especially since people live, and therefore we work, within  different
time frames than ‘the eventual’. Surely all science stops the clock from time to time to
assess where we seem to be. We can, however, keep ‘eventual’ convergence in our
 triangulations as a possible manifestation of numerical practices as we identify it in the
sources and in the world. Our reading and discussions so far have identified some
 intellectual landmarks in a field of study that we come to through these tangential paths
rather than through orthodox training in the discipline. But first let us attend to the
obvious dangers in looking to mathematics for ‘answers’. These are presented by means
of some contemporary preoccupations in continental philosophy and semiotics.

Philosophy
There is a Platonic notion embedded in the universalism of mathematics that it is not
only the given world that is describable but also the world that stands behind it as its
ideal. By concentrating on the thought of individual geniuses, philosophy and semiotics
necessarily place this idea in historical motion, in debate, dispute and varying enthusi-
asms of reception. This point is brought home quite plainly, for example, in the writings
of Graham and Kantor, historians of mathematics, who write that different responses to
Georg Cantor’s set theory derived from intrinsic differences in cultures:

The French, operating within the tradition of Cartesian rationalism, were very
 suspicious of transfinite numbers. . . . The Russians, relying and expanding on a
tradition of the significance of ‘names’ in Russian Orthodoxy, were much more
 positively disposed towards the new types of infinities. (2007: 1)

Set theory eventually becomes a foundational language as well as a distinct field of
mathe matics. So even with a vision of ultimate unity, then, there are clearly eras of
thought and domains of knowledge which, at any one time, contain the fissures into
which novelty is inserted. Of this situation, Livio (2002) helpfully suggests that, in any
case and however convinced we are, we may still have only a fraction of whatever that
‘universal’ knowledge might turn out to be.

We turn to Deleuze in The Logic of Sense (1990) for his thoughts on reversing
 Platonism. There are three ways in which mathematics enters into Deleuze’s reversal of
Platonism. First, by extending Plato’s own concept of the simulacrum, which requires
criteria for distinguishing the true from the false. This simulacrum includes, in Deleuze’s
words, ‘the differential point of view’, so admitting the infinitesimal difference between
similar things. This inserts a space for indeterminacy from within a Platonic theory.
Secondly, Deleuze characterizes Nietzsche’s notion of eternal return: ‘The circle of the
eternal return is a circle which is always exocentric in relation to an always decentered
center’ (1990: 264). Representation does not return upon the self-same point of origin
for that point has moved on. In other words, repetition proliferates difference. And
finally, in speaking of the Greek Lucretius, Deleuze says: ‘Nature, to be precise, is power.
In the name of this power things exist one by one, without any possibility of their being
gathered together all at once’ (1990: 267). So Deleuze imagines a mathematical universe
that continually proliferates into difference, thus continually deferring questions of the
universal.
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There are some voices from within the hard sciences that take this same position on
the necessity of a convergence between mathematical models and the empirical world,
so it is not entirely a disciplinary distinction. The work of Ilya Prigogine suggests that
the hard sciences may have to revisit their search for one law to explain everything. In
his Order out of Chaos (1988) co-written with Isabelle Stengers, Prigogine depicts the
physical sciences as having long posited a picture of the universe, from the small to
the big, expanding into chaos through processes of entropy. In contrast, Prigogine
contends that it is not the case that we are going from order into chaos alone but that
parts of the universe characterized as chaotic can be mathematically shown to re-organize
into order, giving rise to new structures and systems. That is, the universe is character-
ized by differentiation and creation, and perhaps not, therefore, by uniformitarian
processes.

Other philosophers of number and logic were mentioned but we have yet to take in
their potential relevance for us: Alain Badiou (1990) on Number and Numbers, and
certainly thinkers who worked in both disciplines such as Russell and Whitehead. The
purchase that philosophy and the history of mathematical thought offers is a set of
mental exercises to think through. For example: (1) Mathematics has regions that are
mysterious to itself, that might be best thought of (by us, for our ethnographic present)
as sub-cultures (this is Graham and Kantor’s way). (2) Ideas within mathematics may
resonate with ideas within other spheres of social and cultural life, to see mathematics
as part of human history and creativity (this is Rotman’s way, below). (3) Mathematical
ideas, concepts, and logical discourse may have shock value to social thought, to help us
out of settled perceptions of the world into new ones (this is Deleuze’s way).

Semiotics
Brian Rotman provides a historical-semiotic way out of the conundrum of seeing the
universal emerging from particularity. In Signifying Nothing: The Semiotics of Zero
(1993[1987]), his study of the history of zero in the fields of mathematics, aesthetics
and the economy, he suggests that there is no prior world whose picture we are slowly
building from the bits and pieces of information that mathematics provides. Rather, the
world is created and constructed anew with each new idea or concept, a kind of
embodied mathematics that gives up all claim to representational adequacy in order to
embrace the practical movement of people and things in the world, creating resolutions,
not solutions (see Lave, 1988).

Semiotics based in linguistics offers other angles, concentrating on micro-processes
rather than large systems. Formal grammars are set aside in favor of pragmatics, which
then demands very close attention to how signs relate to objects and to interpretants (the
effect on recipients). Numbers as signs cannot belong only in singular and uniformitar-
ian systems (or formal grammars) because, in human understanding, their logical
contexts are triadic and reflexive. Semiotics would lead us into close observation of
 transactions and communications. Particular attention was provoked by the concept of
‘equivalence’ in the proposal, which then arises in several of our papers. Linguistic
anthropologist Kockelman points out that number concepts are embedded in a range of
different domains where concepts of equivalence are applied: logic, algebra, exchange,
language, poetics and so on. Martino complements this by demonstrating its meaning
within mathematics.
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The range of communications about equivalence in which number may, or may not,
be an element becomes extremely wide. We would have to distinguish by some criterion
or other which ones we count as in some sense truly numerical and which seem to draw
on number under some other guise, with no implication at all for responsibility to a
mathematical grammar of meaning. All classification depends on notions of equivalence.
As used in most of our case studies, numbers do travel across classificatory boundaries,
sometimes shorn of all reference to their origins in ‘properly’ mathematical procedures.
When they are used in this way, for example as indices (see Neiburg), do we also cut
loose from the mathematics or does the semiotic circulation of number-units (numbers
themselves, discrete models or algorithms, general assumptions) implicate a critique of
these units?

The papers by Neiburg, Verran, Maurer and Lepinay did move from the case to
specific critiques of mathematical assumptions: especially about uniformitarian propo-
sitions that orient towards the ‘God as mathematician’ sense of purity. Verran argues that
number can, and is, thought of in terms of part/whole as well as one/many (see later).
Indeed, in political contexts, number can be used as a technique to conceal the slippage
from one logic to the other, since most people are not educated to see the difference.
The opening out that semiotics offers, from its base in linguistic pragmatics and the
micro-analysis of communication, allows us to explore the kinds of consonance we may
find (or not) between the micro-practices and referentiality and the systemic-level
critiques of the applications of mathematics to the human sciences. It does offer us a
rigorous approach to the world without foreclosing these ultimate issues: either as
 scientific propositions or, more importantly for a field science such as anthropology, as
a working conviction in light of which people construe their own realities. If people are
construing the world increasingly in numbers, then the semiotic approach clearly opens
a methodological door.

Cognitive Psychology
The interest in number in cognitive psychology has expanded more recently than in any
other discipline, but it is increasingly powerful. Piaget posited stages in ‘the child’s
conception of number’ (2007[1941]) whereby logical elaboration and arithmetical
 operations develop together, largely through experience. Advances in testing methods
suggest, however, that there is a ‘number sense’ (Dehaene, 1997), some of whose
 qualities can be accurately located in the brain. ‘Intuition’ actually circulates in both
accounts: ‘the progress of intuition’ (Piaget, 2007[1941]: 241); ‘progressive enrichment
of children’s intuitions’ (Dehaene, 1997: 241). So, from an anthropological perspective,
we would be identifying the conditions and components of intuition – not ruling out
either innate structures or learning, but allowing the idea of intuitive responses, and
particularly the extension of algorithms from one domain to another, to emerge in
embodied situations. Zaloom took on this kind of examination in her presentation on
experimental neuro-economics, since published (Schull and Zaloom, 2008), so not
included here.

It is striking how several of the papers – Maurer, MacLoughlin and Eagleton in partic-
ular – return to embodiment as a more precise way of turning to context than to take
on entire cultural grammars, while also avoiding a brain-centric view of cognition. These
papers engage with the kind of broad semiotics proposed by Kockelman, pausing – as
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he does – over patchworks rather than essentials or syntheses. This orientation carries
the great strengths of caution and skepticism, while at the same time leaving the question
of intermediate grammars in abeyance: the question of what creates the seams between
the pieces in a patchwork, or what leap of intuition is needed to connect the logic of the
calculator to the warmth of the hand, is a question that remains to be explored for all
of our cases. Ethnomathematics, by contrast with the brain science on the one hand and
patchwork approaches to culture on the other, has looked precisely for transverse
 connections, logical sequences and hierarchies of entailed propositions and derivations.

Intellectual and Social History
Number is a vast topic here, ranging from epistemology in the social sciences (Poovey,
1998) to governance (Porter, 1995) to various vernacular uses of number, of an almost
anthropological kind of study. We have been instructed by these works, and even started
down the path of an anthropological reading of 19th-century reports on number
(Guyer). In the event, our workshop did not yet evoke these connections as fully as
would be rewarding to do.

Ethnomathematics and Anthropology: Number and Pattern
Numbers compose, or are parts of, coherent schema. If not, then we would hardly
consider them numbers at all. Questions of how schema lean towards abstraction on the
one hand and pragmatics on the other have been faced impressively in the small sub-
discipline of ethno-mathematics. From our readings of this work so far, the relationship
between the study of number, mathematics, and culture seems tenser, less philosophi-
cally resolvable, and less testable than any other ‘study of culture’. Are number concepts
and grammars culturally specific? Almost any theoretical position necessarily passes
through a structuralist and comparativist phase of assumption: that mathematical propo-
sitions within a culture relate logically to one another, and that they are likely to cross
domains within specific cultural contexts (for example, from art to music to oratory and
numeration). Thomas Crump’s two works, on money (1981) and numbers (1990), open
up the comparative field with impressive attention to case details and a call for phenom-
enological, cultural, ecological and historical approaches to variety in both numerical
practice and the ‘lore of numbers’ (Crump, 1990: 146).

Our reading of Crump’s work and others, and particularly new experiences with
number in the 21st century, convince us that the culture-specific evidence is still too
sparse to support comparativist – let alone universalist – inferences. The specific is still
a compelling obligation for anthropologists and the method of participation is still a way
into systems whose ‘number lore’ is tacit and embodied: sensing dance rhythm, submit-
ting to divinatory logic, trying to do finger-counting (as Maurer did at the workshop),
fingering the abacus hung around one’s neck (as Chu showed us), trying to provoke
numerical explicitness out of practices (as Lave did in the field). The teasing out of
number ideas and practices still benefits at a much higher level when the most mathe-
matically sophisticated amongst us also use their math training to see the potential for
extrapolation and unusual correspondences from the local evidence. For example, Eglash
claims that ethno-mathematical study should remain ‘open to any mathematical pattern
discernible to the researcher’ (1997a: 87), calling for ‘positions along (and beyond) the
localism-universalism spectrum’ (1997a: 94). He particularly advocates ‘modeling’, a
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method he has realized in very stimulating ways in his book African Fractals (1999),
whose subtitle brings together two otherwise culturally and disciplinarily distinct
domains – ‘modern computing and indigenous design’ – thus placing the work squarely
in some agnostic open zone along the center of the ‘spectrum’. Verran (2001) argues
more explicitly and forcefully that number practices that appear to be culturally specific
(in her own case, in western Nigeria) are an exemplar of a much more widespread mode
that is simply not so recognized or highlighted elsewhere. Its own forceful veracity must
force our own thought in new directions, not tempt us to force the case into the existing
categories.

By virtue of their long history in anthropology, the tensions between the universal
and particular, between systematics and pragmatics, are familiar even if unresolved,
deferred or otherwise accepted. We suggest, as a working approximation, that ‘pattern’
seems to emerge as a common perception, lying in a place along the ‘spectrum’ where it
can readily be grounded back to the equivalences and perceptions (the semiotics) of
transactions, while remaining amenable to abstract modeling into transposable ‘struc-
tures’. While ‘pattern’ has been a recurrent concept in anthropology for over a hundred
years (Boas, 1988[1903]), accruing high profile through Ruth Benedict’s Patterns of
Culture (1935), it is striking how few prominent anthropologists have applied it to
number and therefore how original were the works of Zaslavsky (1973), Ifrah (1985),
Ascher (1991, 2002), Mimica (1988) and Crump (1990), and – most recently – Urton
(1997) and Holbraad (2005) when they appeared. Designs and motifs have remained a
major topic in American anthropology, from Boas to the present. Goldenweiser (1936),
for example, coined the term ‘involution’ to refer to intensification and repetition within
a formal pattern as a mode of artistic design replication. Clifford Geertz (1963) much
later applied it to the political-economic and technical history of wet rice production in
Java (Agricultural Involution). In principle, many of these initiatives could have been
explored in their numerical reality: the analysts’ and the participants’. But the main
image has been topological (see Leach, 1971) and structure-building (as in Lévi-Strauss,
1963), with much less numerical reference (except in certain systems approaches such
as by J. Clyde Mitchell). And these are not primarily phenomenological or existential in
inspiration. They are our patterns, not necessarily theirs. But, following Crump, there is
no reason why ‘they’ and ‘we’ should not both develop numerical patterns.

The concept paper for the workshop included a section on Bateson, since cyber netics
and systematics would be a field open to us through our familiarity with Naven
(1958[1936]) and Steps to an Ecology of Mind (1972). The anthropology of pattern is a
possible approach to an ethnography of number, one that comes at mathematics from
a familiar empirical angle. It can be left aside here because our best exemplification lies
in the papers themselves, except to note that Bateson makes many of the propositions
that have emerged elsewhere in this introduction: that dynamic processes are not neces-
sarily convergent, not necessarily repeated across many domains of life, and that they
may entail ‘some internal tendency to . . . the fabrication and maintenance of more and
more elaborate constructs’ (1958: 220), from common premises. Although ‘pattern
recognition’ may not be explicit in the papers, our classic anthropological attention to
pattern and its theorists can introduce intellectual resources to the study of modularity
in number dynamics, and thereby to the movement of number ideas across the frontiers
between domains and cultures, across time and space.
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Returning now to ethnomathematics, Eglash’s (1997b) analysis of Bamana sand
divination works with motifs and arrives at conceptual inspiration in mathematics itself,
via the historical reconstruction we find in philosophy. He first identifies the motif-like
character of recursivity in divination, which is logically identical to recursivity in the
fractal geometry of Benoit Mandelbrot, which in turn he sees as historically related
derivations from ancient Egyptian philosophies of self-generation. Both sand divination
and fractal geometry may derive from this same source via diffusion within Africa for
the first and via the Egyptological imagination of Georg Cantor’s cousin and colleague,
Moritz Cantor, for the second. Recursive logic becomes modular and transposable
through specific practices. We would seem to need pragmatics in both the linguistic sense
and in the social practice sense, but most powerfully only when numerical motifs can
be identified and thereby followed and recognized as they crop up.

Eglash’s view here is slightly different from Crump’s view in his still-important
 compilation of empirical cases. As a pioneer in this whole area, Crump sees numerical
expertise arising in different institutional contexts in different places, and seems more
interested in how those modular devices are constructed and used in situ than in the
broader question of how transverse the underlying ideas are across domains within a
‘culture’ and, a fortiori, across cultures. His approach depends on the ethnographic
record, which itself tends to be modular (a serious challenge for us all!): the Inca string
qipu, the Caroline Islanders’ astonishing expertise in open ocean navigation by the stars,
Chinese music and resonance, and so on. His is still a major source on particular number
usages, across time and space. And his account of local concepts and practices still offers
rivetingly interesting and difficult material, as we also see in some of the case studies in
our collection. It is unclear, however, how empirically-based are his inferences about the
movement of numerical units, in space, time and imagination. ‘No part of speech is more
susceptible to linguistic borrowing and cultural diffusion than numbers’ (Crump, 1990:
34), and yet ‘the abstractions of traditional science are sacrosanct’ (1990: 50), and
‘Numbers succeed because they need no culture-specific support . . . Numeracy is a sort
of Trojan horse, for, once it is admitted, the institutions it supports tend to become
dominant in every domain’ (1990: 148).

This leap from patterns and number modules to transposability and to structures is
less than coherent as a general theory of culture. Here the study of money, from which
Crump comes to number per se, has been very important in showing how the larger
institutions of monetary use – markets, taxation, fines, fees, exchange rates in long-
distance trade and so on – put into play a panoply of cognitive, social and cultural
 practices and processes. It is no accident that those of us who have worked on money –
Guyer (2004), Maurer (2005), Hart (2000) – find ourselves particularly spread-eagled
across the intellectual spectrum, from systems to practices, and from semiotics to
 calculated numbers. Another way of putting it is that we have found money to be an
enormously challenging topic for anthropology, reaching as it does back into the
 discipline of economics that took up the mathematical model earliest and most contro-
versially, out into philosophy (Simmel, 1986[1900], Derrida, 1992); and in ramifying
ways that use otherwise academic ideas in popular cultural contexts, we have to approach
conservation (saving?), desire (‘Money, that’s what I want!’, The Beatles), calculation
(gambling); margins (‘making a buck’), permutations and combinations (the numbers
game, amongst others), and so on, throughout the popular cultures of the world.
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Money’s circulation is the context in which the mobility of numerical ideas and prac-
tices imposes itself most forcefully. This then intensifies the relevance of our question
about the recognition of number units: as elements, or patterns, or structures/forms of
some sort. Unlike the case for symbolic forms, linguistic forms and other forms of practice
(habitus?), the anthropological study of numerical forms and their transformations
across time, space and social context is still thin.

THE ANTHROPOLOGICAL LIFE OF NUMBER UNITS
Much of what we read within the disciplines returns anthropology to the ethnographic
task of ‘description’, and particularly to the movement of numbers from one context to
another. Possibly the relative ease with which theoretical leaps are made in the study of
number reflects the patchiness of the ethnographic library, and the strikingly surprising
quality of the cases we do know. Could we have imagined qipu mnemonics without the
Inca invention? Anecdotal reports also suggest, for example, that some peoples take to
computer modeling almost as if they already knew how to do it. There is some nagging
sense in which the design/motif/pattern range of phenomena are tautological as units –
they are because they recur – and that therefore empiricism is the only approach. They’re
units because perceived as units. The question ‘why?’ is difficult to answer satisfactorily.
But we can ask differently about number units or forms if we address modes of
movement.

Clearly one of the issues is simply: what sort of claim is being made when numbers
are said to move easily (as per Crump, 1990) – a claim about mind, a claim about the
domains of culture, or a claim about history and authority? Cognitive psychology
explores the capacities of the mind (Dehaene, 1997). In anthropology we foreground
pattern and history (although not to the exclusion of mind). In either case, we have to
ask what qualifies as a ‘unit’ with respect to the mobility of numerical ideas. Do
sequences 1–2–3 etc. travel better than number manipulations such as multiplication,
or numerical algorithms (like compound interest)? Do people count down and count
up in different social and cultural contexts (for money, or for distance, or for luck) or
do they acquire alternative facilities to apply to different numerical thresholds: up from
10 until down from 20 (as in Yoruba counting)? The connection between the mobility
of number ideas and practices, between memorability and deployment, may pass
through sense experience. People hear a rhythm or cadence; they visualize tabulation;
they touch, count and carry heaps of monetary goods such as cowries in physical units.
The legitimacy of number practices can be rendered plausible by their embeddedness in
(as Kockelman suggests) the classic Weberian charismatic, legal-rational and traditional
forms of authority. In terms of movement and inventive frontiers, charisma may be more
important than the routine terms, just as poetry and song lyrics may open up new
 frontiers in language use. But we should also be careful with implying that new and
complex numerical ideas are necessarily persuasive or enchanting. Neiburg insists on the
idea of ‘number pedagogy’, where authority diligently instills new ideas, possibly in the
face of disbelief or active resistance.

One can turn here to the work of historians on the struggle to instantiate numerical
ideas and practices (Pietz, 1997; Rotman, 1993[1987]; Hoyrup, 1994; Porter, 1995).
We could benefit from rereading these sources in slow motion, to identify exactly how
mathematical units in each case were formed, how contiguous and interacting
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 knowledge accommodated their insertion, and how both were thrown into circuits of
ideation and realization in the world. Verran (2001) and Callon et al. (2007) look at
these questions, in an extension of ideas embedded in practice theory. Verran in partic-
ular, by virtue of working in Africa, inserts the issues of difference into the very process
of unit-formation. In a recent paper (2007), she looks closely at what is meant by ‘conser-
vation’ principles (modularity) in an African number system in which she has carried
out both research and classroom teaching. She sees a constructivist position as one
deciding more or less in advance what aspects to consider as eligible for ‘conservation’
in practice: numbers as qualifiers of nouns, rules of application, the modular practices
by which we might tentatively infer that Bamana sand divination had been passed down.
But this is formalized in advance, referring to established formal mathematical knowl-
edge. Verran sees another process that she calls ‘modal reasoning’, in which every
modular moment is enacted anew, and in such a way that ‘they . . . provide the
 possibility for value to be negotiated and agreed in a subsequent step’ (emphasis added).
For her:

This form of generalization (‘in general’) evokes a vague whole . . . Relational empiri-
cism studies the ‘lives’ of these vague wholes, specifying the ways its parts come to
life and perhaps die off, identifying the mediations that are important in the ‘doing’
of this vague whole. (Verran, 2007: 181)

Numbers are combined with other elements in changing ways, such that the resultant
ordering of the world presents as what she calls recognizable ‘clots’ rather than perma-
nent units, complete with allusions to past instances in all their materiality, as well as to
‘vague wholes’. Such ‘clots’ are therefore far more susceptible to historicity than ‘institu-
tions’ or ‘models’ in that they are always on the verge of becoming, always subject to the
agency of the moment.

The challenge of realizing ethnography with these approaches in mind is enormous,
especially when the more traditionally-based ethno-mathematics reminds us of the sheer
variety and sophistication of numerical formulations that are quite different from our
own. Several well-known cases have been made that the only number which has real, as
distinct from decorative, importance is one (Bateson, 1958[1936]; Sahlins, 1984;
 Strathern, 1992). Numeral classifiers can serve as an example that goes in the opposite
direction, towards multiplicity. Classifiers are ‘terms that are included when number
words are spoken with nouns that convey (necessary, qualitative) information about the
noun’ (Ascher, 1991: 10). Some languages have as few as two numeral classifiers, for
example for human and non-human nouns. An eastern Nigerian system includes at least
two different entire number vocabularies: one for persons and one for money (Jeffreys,
1954). The sources do not hint at how equivalences, accounting and calculation were
achieved in such a system. But of one thing we can be sure: the spiritual dimensions
would not be irrelevant to the equations (Guyer, 2004; Barber, 2007).

But other numeral classifier systems have up to 200, according to Ascher (2002)! This
might be even harder for us to bend our minds round than esoteric formal mathe matics.
An ethnographer would have to master such a referential system even to begin to see the
small but highly meaningful shifts in inventiveness that mobilizing this vocabulary could
entail. And this is only one of the comparative findings of ethno-mathematics, and only
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one of its interfaces with linguistics and semiotics. Spiritual powers and magical
meanings were always imbued into our key concepts of equivalence, accounting and
calculation. Their origins and applications in religion and sacred expertise remind us
that any radical secularization of the study of number – as technique alone – is
 necessarily incomplete for anthropologists. Number vocabularies can arise from, and are
also used to denote, mythical or other powerful ideational configurations, intersecting
with letters and literacy, the healing arts, location and geographical formulations, calen-
drics and so on. The levels of the reality of the divinity in Kabbalah are termed sefirot,
which literally means ‘numbers’, and then again, from another angle, the ten ‘rungs,
stages or aspects’ of the divinity’s single self (Green, 1999: 28). In the dictionary defin-
ition of mathematics this whole domain is held apart because it is not subject to the
same  principles of manipulation and potential consilience as ‘math proper’. However,
when we are interested in the modes by which number arises, gains charisma, travels,
‘dominates’ (to use Crump’s term), anthropologists cannot hold numerology and other
non-math manipulations aside in this way. They coexist as domains of numeration
alongside and probably not distinguished, in most contexts, from ‘science’. To take a
‘disenchantment’ definition of the field of number would beg the question that inter-
ests us: how do numerical formulations hover on the brink of realization and through
what modes is their power premised so that new horizons are opened up?

People’s familiarity with the religious archive on number may preserve disciplines of
thought that are rehearsed and re-applied just as often as the rational-commercial disci-
plines in everyday life. ‘Teach us to number our days’ (Psalm 90, verse 12) and humans
valued in shekels of silver (Leviticus, Ch. 27) seem not so far from numbering our
athletic prowess (McLoughlin). The widow’s mite, the tithe, the numbering of days –
40 in the wilderness and for the churching of women after childbirth – are all observed
and invoked in religions of The Book and may find application in other domains. The
origins of capitalism’s spirit in Protestantism and its accounting techniques in a Catholic
monastery are now accepted as at least partial historical truths. Alan Klima’s (2002)
account of Thai gambling techniques through a personal idiosyncratic quasi-occult
numbering of the world has something uncannily in common with digitization. ‘Tradi-
tional’ and ‘modern’ practices permeate each other to a degree that renders the evolu-
tionary implications of such terms problematic. Fine calculations can be infused with
and have the medieval symbolism of rank order (Guyer). And conversely, devotional
qualities in religious life and insights from studies of the ancient world may open up
whole new areas of mathematics itself, as Eglash (1997b) argues for Egyptology and
Cantor’s set theory, and Graham and Kantor (2007) argue for Russian Orthodoxy. Of
course, the symbolic co-tracking of ideas between math and religion has experienced
enormous tension as well, as Rotman (1993[1987]) analyzes for the concept of zero in
European history.

The recurrence of religious repertoires in the study of numerical phenomena is
 important in its own right, but it also improves our attentiveness to modularity and its
grammatical extrapolations. It may offer anthropologists, who are generally not trained
in math, some specific questions to take to our math colleagues. We may ‘see’ the semi-
otics and pragmatics of situations and expressions quite clearly, yet without knowing
whether number can perform those functions (in all senses) in math, either now or some
time in the documented past. This brings us back to the implications of distinguishing
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number from mathematics, a point to which many of our mathematician workshop
participants returned from time to time.

Without the numerical surges of the present world to propel our discussions, we
might have exercised proper caution and taken the long routes through erudition in
math and the library in comparative ethnography and religion, including the arcane
depth and complexity (in many scripts and languages) of ancient and still-practiced
numerological systems (see Ifrah, 1985). There are far richer sources than often credited.
We have Lévi-Strauss’s massive integrative oeuvre on Native American mythology and
world marriage rules to remind us what such erudition applied to basic texts might yield.
But the current world also beckons urgently. At this early stage in new ethnographic
work, we allowed our individual foci and collective efforts to incite and propel mutually-
indexed critical exploration, while acknowledging that – as has been said before – ‘the
solid work lies all before us’ (Boas, 1940[1898]).

Meeting grounds and debates
Themes that had guided parts of the proposal and the workshop concept paper re-
emerged in the discussions at many junctures, sprung loose for the moment from their
anchors in specific general anthropological theories or thinkers. We could summarize
them briefly as: abstraction; historicity; the varying bases for the plausibility of number
to people; numbers’ politics and ideology; and the large open frontier not yet explored
within (particularly linguistic, semiotic and philosophical) theory and ethnography.
Each paper takes on one or more of these incontrovertible topics as the author sees them.
To focus on the different meeting grounds where they kept coming up, we present ideas
from the provocative discussions of each topical session. The sessions were grouped for
the meeting, and are grouped here, to reflect the substantive themes with which partic-
ipants were grappling and which they thought linked them to the themes of the proposal
and the concept paper. The one change we have made for publication is to group
together three papers that approach the central issue of ‘equivalence’ from three  different
angles: Kockelman’s paper, coming from linguistics and semiotics; Obarrio’s considera-
tion of the law; and Martino’s contribution, working from her contributions to the
workshop discussion, which states the mathematical definition and derivation of
 equivalence. Since only Kockelman’s, of these three, was circulated in advance of the
meeting, we include here the discussions of the original panel – ‘Parasites and
 Patchworks’ – in which his paper and the broader issues were discussed.

Parameters and open questions
Both Hart and Diagne focused on shifts in the mathematical imagination that would
certainly qualify as paradigm transformations. So we started off with an unstable and
historically grounded view of how numbers are mobilized. Hart focused on the ramify-
ing implications of a shift from statistics to models, from the normal distribution, with
its summarizing capacities, to the power-law, with its exponential potentials. Diagne
took us deeply into mathematical logic, to trace out how Aristotelian logic succumbed
to Boolian algebra through a reframing of the relationship between 0 and 1. Eagleton’s
comments brought us back to the world itself, to ask whether – as modes of number
manipulation shifted – there were concomitant changes in the ways of attaching them

ANTHROPOLOGICAL THEORY 10(1–2)

52



to the world. Is this a question of logic, that is, of degrees of ‘truth’, or is it best seen as
a question of pragmatics, in social use?

We delved immediately into the question of the level of abstraction and universality
of particular mathematical statements, as imbricated in the assumptions of the major
theorists who launched one or another of the changes. How blasphemous were they? At
one level, it was said, 0 and 1 are not even numbers at all; they are more like poetics
than depictions of anything. Their abstraction was challenged by the suggestion that any
repetitive procedure has to be initiated, interrupted and terminated; hence the inevitable
intervention of judgment and the human cultural mind. We homed in on the question
of what metaphors then mediate the appropriation of one or another theoretical frame.
We can start with just numerical and linguistic words, and their frequency and power,
and then move to the ‘cascading consequences’ (Hart), the entailments, the hubs and
connectors that express new grammars amongst them. This strategy borrows powerfully
from linguistic anthropology, but the ultimate questions reached towards the
Durkheimian question of how such ideas get into our heads and into our lives. We were
holding off the universalist claims for the moment, that a sense of number might be
embedded in our minds and that perhaps we respond to novelty in number by an
epiphany of recognition rather than by learning or persuasion. We moved to how the
self, as distinct from the mind, comes into play.

Number narratives of creation
The papers for this panel exemplified numerical expressions of the self, but in fashions
quite far from any notion of ultimate convergence, either in a mathematical system or
a standard human cognitive or affective capacity. Nowhere in these papers do people
seem to embrace a view of themselves as ‘one’: internally coherent. McLoughlin’s athletes
cultivate and empower themselves as more and more complex configurations of numbers
that emanate from objective measures, even mechanistic methods. They find joy, intense
motivation and exuberant sociality in that form of the self. One might even say
 ‘effervescence’, to speak to Durkheim, who stalked our thoughts throughout. Stafford’s
Chinese thinkers track their destinies across the logics of numerology, deconstructing
and reconstructing the numerical expressions to produce a sense of rightness, of intimacy
with time and being. Nelson’s Maya ‘victims’ and ‘perpetrators’ in the Guatemala civil
war have to be fearful of numbers, to resist their homogenizing and unifying powers,
their capacity to obliterate not only personhood (by aggregation) but ethical nuance (by
facile categorization). Numbers can serve back to them a world of grief, mistakes and
unlikely survivals in an unrecognizable form. Numbers are not only abstract but alien
and menacing. In all cases, the self seemed to aspire to multiplicity: numbers constituting
both means and obstacles.

Klima asked us to think about our original concept of ‘equivalence’ here. Is the dream
of correspondence between number and life a kind of utopian yearning? He was inclined
to reject any effort to find such an aspiration. The excess and the shortfall were impor-
tant; they allow for accounts to persist in unsettlement, which itself keeps minds focused
on futures, acting as a source of immunity to the intrusive claims of other systems of
thought. The link to action contexts was emphasized, but Hart also took us back to
ancient number as magnitude and finitude, therefore as expressing cognitive horizons.
And the final comment went further to suggest that, in that case, we should entertain
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the possibility that people may want to be nothing but a number: one number, precisely
not a multiplicity, as an outer horizon of being. This was a powerful segue into
 cosmology.

Cosmology/theology (with accounting in the mix)
The papers framed in religious terms dislodge all sense of convention or even familiar-
ity. Bringing number across doctrine, under modern conditions, can produce sparks of
astonishing originality in the world. The numerical passion of an American Muslim in
Tucson, Arizona, drives him through the protecting ramparts of the Koran as divine text,
to his death (Khan). The replication of parabolic curves in the monetization of ordinal
variables, in various domains of the current economy, resonates with the Great Chain
of Being of the medieval and early modern world (Guyer). Chinese migrant profession-
als and other workers send money, in various currencies, to their temples; they quantify
the amounts in an ancient numerological system; and they display the accounts to the
public on the temple wall (Chu). All these major actors are ‘modern’, educated in the
sciences and business. The numbers they yearn for, pin their identities to, stretch their
minds against, calculate, juggle and deeply admire: these are not exactly experienced as
the abstractions they may mobilize in certain restricted contexts or are ideologically
committed to representing as abstractions.

In his comments, Diagne asked us how the ‘many’ emerges: does the ‘one’ ‘explode
into multiplicity’ when infused with a commitment to Truth? He added a Sufi story
about the search for beauty, which turned out to be the number of the beings left
standing after the search, rather than each one’s intrinsic comeliness, as individuals. The
outcome hinged on a play on the word for ‘thirty’. While the computations described
in these papers were impeccably rationalistic, and at least as intricately expert as any
others that were represented at the workshop, several participants noted a ‘crazy’ edge
here. Madness seemed to be abroad, and it was not always clear from whence it
emanated: are we tapping the old Western image of the ‘mad scientist’, who may even
turn out to be ‘right’, like the protagonist in Tom Stoppard’s Arcadia, set in the pre-
computer age, who ‘madly, obsessively’ runs iterations by hand, convinced that patterns,
such as those we now call fractals, will eventually emerge? Or was it each author’s choice
of topic and style of perception that conveyed madness, each of us expressing our
 tenacious conviction that the world is not moving towards a mathematized universal-
ism, or that in any case there’s still a long and indeterminate way to go before that
moment? Or does the social and cultural world itself fly off in centrifugal diffusion when
authoritative constraints on the mobility of ideas are lifted off? What does a popular
form of sovereignty, as distinct from a central or established source of authority, do to
disciplines of thought? Do the forces of self-organization create competitions, hier archies
and ranks or is the ‘law of attraction’ to ordinal thinking breached by a different drive,
more diffuse, towards amorphously varied affects?

Such questions expressed our collective perception of a spiraling out: out of control,
out of sight, into the realms of rapture and chaos. Hence the return, by the end of this
session, to questions about structures and control. Perhaps numbers, like maps, are
always distorted by power struggle: used as weapons of the weak or the powerful, aspects
of the ‘agon’ of any particular place and time. Concepts slide into new referential frames:
‘status’ turns into ‘rank’ turns into a ‘continuous variable’ by adding a suffix to produce
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‘ranking’ or slightly shifting the consonants to produce ‘rating’, which then becomes
computable in utilitarian measures of preference. So chaos and rapture are thrilling but
perhaps evanescent moments in the circulation of numbers through various communi-
ties of practice. By the time number is implemented, the number-giver does not allude
to how it was arrived at nor how it will be applied; the number-receiver takes it as the
kind of unit, or form, or fact, that we discussed earlier. In context, numbers may slide
rapidly into some routinized grammar of use, reflecting the general authority with which
numbers are invested. So this panel was logically followed by one devoted to ‘travel’ and
arrival.

Parasites and patchworks: mapping consciousness
The two papers by Kockelman and Lepinay fell together under the idea of recombina-
tions through movement. There was something resonant with Boasian trait theory here:
not in the theory that we were mobilizing, but in the stripping, diffusing and rebundling
that people themselves are doing in some parts of the numbered world. Lepinay
explained financial derivatives as a type, on the conceptual frontier, while Kockelman
proposed looking at the field itself, like a ‘spatial’ terrain of relationships and represen-
tations, with ‘value’ as the orienting principle of movement and mediation across it. His
was the only paper that drew systematically on the rigors of semiotics to create an analyt-
ical vocabulary. Maurer, as discussant, pulled out the specifically numerical bases of the
thinking, which he identified as over-conventionally limited to twos and threes. He
 challenged us to try other numbers: how about four, presumably drawing on the histor-
ical and ethno-mathematic study of different bases to number systems or on simple
provocative playfulness?

Thinking in twos inevitably ends up in perceptions of symmetry or asymmetry. At
least threes carry the potential for flux and flow in the relationships, reminiscent of the
‘thrownness’ of pragmatic theory. C.S. Peirce’s threes – sign, object, interpretant – set in
motion through each other, have been a useful antidote to structuralism’s timeless
binaries. But Maurer suggested going further, to focus especial attentiveness on any
insurgent numbers besides two and three, for which he used four as his example. Four
as a referential; as evidence of something (as the bell-curve seemed to be evidence of
divine design or nature’s fundamental pattern); as phenomenological, an embodied
presence; and as performative, as doing by constituting something in the world.

In the discussion, historical sensibility re-asserted itself to mitigate what was felt as a
certain formalism. Movement must be a process, a journey, with a telos. Bundling, as in
derivatives, is not specific to financial markets or to the West or to modernity, so it can
be compared and historicized as a set of equations or algorithms; abstraction is a process
and not a state. How do movable elements come to find a place in a register . . . or not?
And does this process refer us back to desire, to passion, to life cycle? Or are attractions
more cognitive than affective? A lively discussion arose about what we mean by people’s
‘comfort’ with specific number formulations: whether ‘comfort’ refers to an affective or
cognitive sense of rightness, and whether one can separate the two. We discussed the
potentially negative notion of ‘parasite’ as imagery to most accurately represent the idea
of an element ‘taking up residence in a system without being a termite’. The evocative
quality of existing terms and images in the conceptual choices we make at inventive
moments became a topic of heated exchange. The poetics of structures came up again,
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as we ended the session on the idea that ‘one thing that a map can do is tell you that
you’re lost’.

Calculation’s effects/affects
The lostness – discomfort? – of people within regimes of specifically public numbers was
one of the themes taken up in this session. Perhaps the domain of a highly enumerated
public life does offer a rich enough empirical terrain, and one already an object of
 skepticism, that it allows us to face the failure of number maps and configurations. Here
were ‘sick numbers’ (Neiburg: recording wild monetary fluctuations), ‘mysterious
numbers’ (Bledsoe: revealing anomalies in immigration accounts), conveying a sense of
disorientation arising from fixing the number sense in the laboratory (Zaloom). Hart
criticized ‘the lone ranger’ temptation for anthropologists – especially in the United
States – to rely on a certain metaphysics of the failure of the state. He preferred to pick
up ethnographically on the themes of circulation and reflexivity in the movement of
both numbers (especially as monetary referents) and the publicly validated ideas about
them (referring to oikos, to ‘diagnosis’, to ‘money doctors’).

The discussion returned many times to the relationship between types of calculation
and specific metaphors that we scholars ‘learn from the users’. A related theme, then,
was the relevance of pedagogy: formulated teaching techniques as one avenue through
which calculation methods move. The discussion concurred on Neiburg’s point that
certain numbers or number manipulations can be reiterated so often, in emotive peda-
gogic situations such as recurrent experience of monetary instability, that persuasive
connections can be sutured between esoteric expertise and ordinary life. Some such
numbers are named as a type, such as ‘indices’. They are stabilized culturally, reported
in the media and used in public policy contexts. And they have been commoditized.
They are ‘for sale’; they become ‘public numbers’ as an element in the official language
of market and state. But by virtue of being also items in monetary circulation, they may
be quasi-secret, passing back through domains that are esoteric mainly in the sense of
restricted access. Verran used her own example (see below) to show how two different
number regimes can coexist, their difference obfuscated by the numbers themselves.
Here, of course, we academics, especially instructors in business schools and researchers
who use indices and other market imageries for one purpose or another, are also
 protagonists and ‘users’ in our own right.

We came back to Crump’s suggestion that money and markets constitute a crucial
‘Trojan horse’ for the transmission of numerical ideas, which also returned us to Simmel
(1900) on money as both an effect of cultural currents and a cause.

Numbering as embodied relation
These papers begin with premises that number is a material, embodied, relational
phenomenon. Verran expounds a theory of what it is about number as a relation of
unity/plurality that imbues it with fecund and subtle political force. She develops a
complex argument about these relations as she looks at breaks between widespread
volunteer measuring of water quality in Australia, and State Water Board measures. They
are incommensurate ways of making unity/plurality relations, the former a one/many
relation aimed at building a careful picture of streams, rivers, etc.; the latter a part/whole
relation aimed at creating and pricing available water as a commodity. Maurer explores
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two remarkably exotic practices of finger counting – one 15th century, the other an as
yet unrealized future version of money. Given the sometimes counter-intuitive view of
number as embodied relation, the subject of his paper is especially apt. He argues,
indeed, that number, money, and embodiment, in their relations in counting, reveal the
finite limits of treating number as an iconic indexical, embodied tally.

Lave’s paper recounts years of struggle to come to understand relations of number as
embodied social-political relations for Vai and Gola tailors in Liberia. The process itself
offers another illustration of Verran’s account of the politics of number. In a final grasp
on the unworkability of conventional western concepts of the difference between
abstraction and embodiment, and of any moral superiority and greater difficulty of the
former, Chu offered a striking image. The Chinese people she knew could wear an
abacus around their necks, fingering and gesturing with it as they speak. They count
everything, in every way we have so far imagined, apparently almost all the time.

Commentary and Cross-cutting Themes
Our discussants and the final debate picked up on several themes that emerged as cross-
cutting: from semiotics to law to the brush-fire rapidity with which number concepts
and regimes can spread, over time, from one domain to another and across large
geographical and cultural divides. The concept of equivalence became central here, and
provoked both a new intervention by Juan Obarrio and a clarification by Gabriella
Martinez on the formal mathematics. Sidney Mintz suggested that we look back to
Gresham’s Law with respect to money, and to various technologies which have mediated
plausible commensuration, such as the calorie as a measure for the energy that is both
provided by subsistence and expended in labor. He recommended a return to the ethno-
graphic drawing board with a particularly keen eye and ear for how comparisons are
drawn, and offered amusing and mind-bending examples: of strenuous competition
where the winner was not feted, and an ordinal ranking in which the first place amongst
bull-fighters was not followed by a second but by a gap and then the third, or ‘after’
place: a little like the Global City scale (Guyer).

From a different standpoint, Ranendra Das also advocated the fieldwork approach to
cognitive worlds. He pointed out that mathematics history and numbered worlds are
more full of unexpected results, magical cascades, and manipulated arrangements to fit
the imagination than non-mathematicians are inclined to know about. He suggests
asking about those who use numbers as routine techniques and modes of communica-
tion, who worry about them, or worry with them about the world: in other words, as
we might understand it, to focus on the locus of expertise, familiarity and fluency, and
the communities of numerical sense-making, as a way forward into the ethnography. To
emphasize the point and take it further, Verran preferred to moderate the claim of
 equivalence to make it ‘equatability’, and in support, Maurer reminded us that ‘remain-
ders’ are often acknowledged, even if briefly, before being swept away. We should not
fall into the trap of agreeing with equivalency statements, until the processes have been
put into slow motion and examined frame-by-frame.

It was interesting that we returned to some of the ideas in the concept paper, from a
different angle. Equivalence had been one of our starting points and remained a
 motivating concept right to the end. Eagleton suggested that we provisionally separate
out the kinds of work that numbers do, as propelled by expert communities of
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 practitioners: the work of counting, ranking, calculating, sequencing, analyzing and so
on, along with their aesthetics of elegance (Clara Han’s intervention). This would allow
us to address universality through an attempt to describe and understand the commu-
nities for whom this assumption is a central motivation. The modularity and mobility
of number regimes remained our own central question, as anthropologists trying to open
up to new collegial disciplines, the new world and new methods of apprehending it in
our present era, when both inventions and communications, networked in their own
way within and across communities, have greatly intensified.

Notes
1 For example, Maurer (2005); Stafford (2008); Guyer’s (2004) chapter on ‘Calcula-

tion: Number and Asymmetry’; work on risk by Zaloom (2003).
2 We are grateful for financial support from the Wenner Gren Foundation for Anthro-

pological Research (CONF 473) and the National Science Foundation (Cultural
Anthropology and Science and Society Programs), grant #0749647. The following
students worked on the conference; without their contributions it would have been
impossible: Marieke Wilson, Amrita Ibrahim, Chitra Venkataramani and Brian Tilley.
Vincent Lepinay and Caitlin Zaloom attended the conference but were unable to
contribute to this collection. We thank them for the expertise and insights that they
brought to the discussions.

3 Summary of description of the new Johns Hopkins Hospital, posted in an advertise-
ment in a corridor and appearing on the hospital website.

4 Diagne, Eagleton, Hart, Martino, and commentators Ranendra Das and Harry Marks.
5 There is a growing body of mathematical publications for the educated layman that

we find very helpful: starting with Ifrah’s ‘universal history’, first published in French
in 1981, and in English in 1985. Livio (2002, 2009) and Szpiro (2006) take on
specific issues.

6 For example, there is a mathematics of possibility, as distinct from probability: ‘the
intrinsic fuzziness of natural languages – which is a logical consequence of the neces-
sity to express information in summarized form . . . [allows] a procedure for computed
possibility distribution in a set of fuzzy relations in a database’ (Zadeh, 1965).

7 ‘The upcoming experiments at the Large Hadron Collider have sparked fears among
the public that the LHC particle collisions might produce doomsday phenomena,
involving the production of stable microscopic black holes or the creation of
 hypothetical particles called strangelets.’ Wikipedia entry, LHC, 5 February 2009.
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