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‘WHAT IS GOING ON?’ SEEKING VISUAL CUES AMONGST
THE FLOWS OF GLOBAL FINANCE

Computation lies at the heart of finance, making numbers the ‘natural 
representation’ of financial markets. While of course not displacing numbers, 
new techniques of visualisation that turn number into pattern are currently 
being explored by financial actors in an effort to make better sense of 
financial market developments. This paper reports on initial research into 
how such techniques are being developed and employed in various market 
settings. It begins by locating the increasing requirement for such visual 
techniques in the context of today’s markets where financial instruments 
and their associated risks are increasingly entangled, thus making the task 
of figuring out just what is going on that much more difficult. The paper 
then offers a brief review of the key work to date by social scientists on 
visual techniques and financial markets as a way into thinking about how 
present techniques to re-visualise market data can also be thought of as 
working to shift the ‘contours of financial knowledge.’ The penultimate 
section draws on interview material to explore the example of visualisation 
techniques developed recently for use in the US Treasuries markets. It 
sets out how the software is being designed to enable market participants 
to excavate key market developments visually in a search for added and 
valuable insights into unfolding market action, thus turning numbers into 
actionable knowledge. The paper ends by suggesting a number of issues 
to be investigated further if social scientists interested in the making and 
preparation of financial markets are to gain a fuller appreciation of just why, 
and with what consequences, there is, in contemporary financial practices, 
a turn to techniques of visualisation.

Introduction

As the recent sub-prime financial crisis has demonstrated only too well, modern financial 
markets form a complex labyrinth of financial transactions and flows that spans the 

globe. Market developments over the past ten years or so have witnessed the criss-crossing 
of previously  separate markets and the engineering of instruments designed to make money 
out of risk transfer amongst a growing number of financial intermediaries.  Financial markets 
and financial instruments form into a complex entanglement of risks. The variety of risks such 
instruments transport from market niche to market niche and from one part of the globe to 
the next, are now so perplexing that, arguably, financial agents are less than sure ‘where the 
risk lies.’ If this is the case, then impaired vision is less than helpful. There is a need for fresh 
eyes to make sense of the numbers, to see the risks and opportunities amongst the continuous 
streams of data confronting financial market participants. The crosscurrents of instruments 
and their risks, and the growing emphasis on active risk management, all contribute to the 
multiplication of the parameters that drive financial markets. In short, there is a need for 
new ways to visualise just what is going on and what might happen as financial markets 
develop and circulate through financial organisations. The desire to visualise what is going on 
places emphasis on pulling meaning from the numbers – the dominant currency of financial 
markets – and thus being able to look at markets in new ways and develop multiple angles 
and dimensions on market action.
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The latest visualisation software is an attempt to satisfy one aspect of this desire and involves 
the development of new technologies of representation. Visualisation software is being 
introduced not only to enable better visual imagination of and interaction with markets, but 
also to help visualise new financial products; that is, the software equips the agents of global 
finance to track better and act in relation to the seemingly abstract movements of modern 
financial markets.

Drawing on recent interviews with those involved in developing and using the latest visualisation 
software within some of the key markets of global finance, this short paper forms part of a 
broader inquiry which adopts a cultural economy perspective to examine the implications of 
these new techniques of representation. In the margins of the paper is the question of the 
extent to, and consequences with, which visualisation techniques empower modern finance 
with fresh eyes designed to interpret and manipulate data and thus to enable participants ‘to 
see more and understand faster.’ Contemporary visualisation of financial data not only raises 
issues about the visual in cultural economic debates concerning the formatting and framing 
of financial markets, the metaphorical shift also raises questions about how finance produces 
spatialities.

Visualisation Technologies in Finance

Data flows reduce a host of spatialities and temporalities to supposedly easily digestible 
numbers that stream into financial organisations and which may then be acted upon by 

calculative agencies of modern finance. While more and better quality data might serve to 
feed more accurate modelling of financial markets and market positions, the expansion of 
data feeds from both publicly available data as well as proprietary data creates a number 
of problems. For example, new ways to ‘mine data,’ to find investment niches for instance, 
must thus be looked for; nowadays, the way to make profits is to innovate, not to add more 
data streams. There is also the problem of how to make sense of such continuous data flows 
and their possible futures. How do traders for example ‘get a feel’ for markets when a sudden 
surge of market activity is simply represented as a board of shifting and flashing prices on the 
screens in front of them?

The complications do not end there. Concealed in these volumes are the criss-crossings of 
financial products or instruments designed to cope with and exploit risks and the market 
opportunities they present. Risks, such as credit risk, for example, can now be specially 
tailored and packaged in a growing number of market areas. Yet where and when these risks 
unfold – where the topologies of financial risks that the mathematical modelling of financial 
instruments and risk has generated actually emerge – is another question, as the sub-prime 
crisis shows only too well. Put differently, less than straightforward mathematical-financial 
techniques can produce instruments, such as the special purpose vehicles that enabled 
mortgage-backed securities to be traded so speculatively, that may be structured so that they 
depend on more than one underlying risky asset. The risk profile of one instrument is used in 
other words as the basis for the innovative development of another. One consequence is that 
within financial organisations, heads of, say, risk management find themselves having to keep 
track of a host of market developments as well as monitoring the risk position of individual 
traders. Their task is to attempt to judge the overall impact of dealing in criss-crossed markets 
on the bank’s day-to-day risk position.

The impact of any one indicator may have sudden effects internationally on any number of 
markets from currencies to financial options as rumour-fuelled buying and selling and the 
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manipulation of key variables in financial models work to readjust desired market exposure and 
perhaps signal fresh investment opportunities. Financial markets after all are a labyrinthine 
interaction of motion and emotions; they are movement and flow, not ‘flat and static.’ The 
game of finance is about staying ahead of the pack, or at least trying to. Those involved 
‘must understand the interdependencies of these dynamic relationships to stay at the top 
of their game. With all these moving data points it is becoming increasingly difficult to spot 
opportunity and avoid disaster’ (Financial Engineering News, 2005). Lastly, there is the issue 
that the development of new financial instruments is arguably now so complicated that even 
‘the quants’ (the name given to those specialising in the techniques of quantitative finance) 
need a way to see the maths. Number in other words is not everything; complex mathematical 
expressions and financial interpretations of the variety of hazards such as credit risk within 
financial markets and specific market characteristics such as volatility ‘skews’ and ‘smiles’, 
for instance, more and more need to be made visible. With a slight touch of irony, it seems 
that even the quants now require the qualitative to make sense of the quantitative and to be 
able to communicate their solutions to others; they wish to turn the ‘numbers into pictures.’ 
To help respond to these problems, and to enable financial actors to keep pace with seemingly 
endless streams of data, efforts have been made by software developers and financial houses 
to produce visualisation techniques to track and unpack financial market development and 
risk in more meaningful ways.

Approaching Finance, Markets and the Visual

The turn to the analysis of finance by those working within, for example, the social studies 
of finance, economic sociology, social anthropology and geography have been noticeable 

in recent years. Much of this work however leaves largely untouched the visual box of tricks 
that lies at the centre of the key markets of modern finance. There are of course notable 
exceptions. The work of Karin Knorr Cetina (2003) (and her collaboration with Urs Bruegger, 
2000, 2002a–c), Daniel Beunza and David Stark (2004), together with recent intriguing 
work by Caitlin Zaloom (2003, 2006), are rare examples where inquiries into the workings of 
financial markets have not just recognised the presence of props to aid the visualisation of 
markets – the rise of ‘screen based’ rather than so-called ‘open outcry’ floor based trading – 
but have placed these technical artefacts at the centre of the analysis. As Kroes and Maijers 
(2006) helpfully clarify, such artefacts differ from physical or natural objects as they are 
‘intentionally produced by human beings to realize certain goals.’ As they go on to refine 
their definition, these artefacts are ‘produced in the sense that it is only in relation to human 
intentionality that physical objects become technical artefacts […] they are objects to be used 
for doing things and are characterized by a certain “for-ness.” It is this teleological element 
that sets technical artefacts apart from physical objects’ (2006, p. 1, emphasis added). 
The introduction and application within financial organisations of the types of visualisation 
software discussed here (often developed originally in fields as distant as geology and medical 
research) is where and how it acquires its ‘for-ness.’ The software gains for-ness through 
integration into the forms of sociation characteristic of each financial market and the various 
socio-cultural-technical practices that continually make it up. Thus making visualisation 
happen is a practical act; it involves manipulation and choice of what parts of a market are 
seen when achieved through interaction between the software and financial actors as the 
latter seek images of the market characteristics they are pursuing.

In their work on the organisation of a trading floor in Wall Street, Beunza and Stark (2004) 
demonstrate the various ways in which daily traders deal with a core problem – ‘how to 
recognize an opportunity’ in the markets. Although they encountered a ‘world abundant in 
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information, with dazzling, dizzying speed’ they recognised that strategic advantage in the 
derivatives markets they were studying lay not in economies of information and having the 
right mathematical formula (see MacKenzie and Millo, 2004) but in the ‘socio-cognitive 
process of interpretation’ (Beunza and Stark, 2004, p. 372). They noticed that the financial 
organisation they were studying purposefully organised the trading floor to facilitate such 
interpretation. The careful production of the space of the trading floor aims to aid profitable 
innovation through collaboration amongst the hybrid collective gathered to make sense of 
market movements and to move these markets.  As they explain in relation to the market they 
were studying.

The cognitive challenge facing our arbitrage traders – a challenge central to the 
process of innovation – is the problem of recognition. On the one hand, they must 
be adept at pattern recognition (matching data to models, etc.). But if they only 
recognize patterns familiar within their existing categories, they would not be 
innovative (Clippinger, 1999). Innovation requires another cognitive process that 
we think of as re-cognition (making unanticipated associations, re-conceptualizing 
the situation, breaking out of lock-in). It involves a distinctive type of search […]
where you do not know what you are looking for but will recognize it when you find it.

The organization of the trading room […] is equipped (quite literally) to 
meet this twin challenge of exploiting knowledge (pattern recognition) 
while simultaneously exploring for new knowledge (practices of re-
cognition). Each desk (merger, arbitrage, index arbitrage, etc.) is organized 
around a distinctive evaluative principle and its corresponding cognitive 
frames, metrics, ‘optics’, and other specialized instrumentation for pattern 
recognition. That is, the trading room is the site of diverse, indeed rivalrous, 
principles of valuation. And it is the interaction across this heterogeneity that 
generates innovation (Beunza and Stark, 2004, p. 373, emphasis in original).

Arbitrageurs seek qualities, ‘categorical attributes’ of say a company, rather than see an asset 
or stock in pure quantitative terms; they deal in ‘abstract qualities’ (Beunza and Stark, pp. 
376–7). Financial engineering in this sense is not wholly focused on welding together sure-
fire data; it requires forms of what might be termed techno-sociation within purposefully 
designed financial spaces: spaces, that is, in which technical artefacts, such as screens and 
software, and human traders together weave effective calculative agencies. In such spaces, 
the screen world does not dominate (as is suggested by Knorr Cetina and Bruegger in their 
study of foreign exchange, quite a different ‘global financial market’); here atmosphere is 
highlighted, cognition is distributed through the room across what  Beunza and Stark call 
‘socio-technical networks of tangible tools’ (2004, p. 378). As Nigel Thrift, Manuel Castells 
and Saskia Sassen have argued, the greater the flows, the more need there is for places 
where financial actors can get together to talk through market developments. Within financial 
organisations, the conversations do not flag; technical artefacts keep things moving – they 
are integral to how the markets think and see. Beunza and Stark put it bluntly ‘without 
instruments for visualizing properties of the market, they [the arbitrageurs] could not see 
opportunities […]. No tools, no trade’ (2004, p. 389). These authors found that the traders’ 
Bloomberg workstations and customised screens were crucial instruments or tools.

These dramatic, extra-wide, high contrast Bloomberg flat-panel monitors serve 
as their workbench. Bloomberg terminals include a specialized monitor, color-
coded keyboard and a direct intranet cable connection to Bloomberg LP.  Even 
more expensive than the physical terminals is the software that comes with 
them, structured around five areas that include data (price, volume, etc.), 
analytics for parsing and visualizing the data, news (from 1000 journals around 
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the world), trading support, and information on trade execution […]. Screen 
instruments are not mere transporters of data, but select, modify and present 
data in ways that shape what the trader sees (Beunza and Stark, 2004, p. 390).

The ‘best trading rooms’, as Beunza and Stark note, are those that ‘bring together heterogeneous 
value networks for creative combination’ (2004, p. 393). Multiple time-spaces are fed 
into trading places, reworked through software to appear on screens in a variety of forms – 
such as graphs, tables or coloured squares – to enhance and transform data codes into say 
investment opportunities that can be cognised visually. The arbitrage traders are ‘actively 
experimenting to uncover properties of the economy;’ ‘the new instruments of quantitative 
finance – connectivity, equations and computing – visualize, cut, probe and dissect ephemeral 
properties in the project of interpreting markets’ (2004, p. 390).

As Thrift argues, calculation is no longer precise; ‘making qualitative judgements and working 
with ambiguity;’ ‘qualculcation’, as he terms it, is central to a ‘new form of seeing, one which 
tracks and can cope with uncertainty in ways previously unknown’ (2004a, p. 584). He is 
arguing that such developments are producing a ‘new kind of space as folded and animate’ 
(2004a, p. 584). The stuff of finance, from formulae to models, to software and screens, 
for example, may be thought as one type of ‘object framework,’ the almost taken-for-granted 
‘second nature’ props for today’s financial players. One way to understand this shift is as  ‘new 
kinetic surfaces to the world […] surfaces like screens […] are becoming ubiquitous interfaces 
and which demand certain kinds of structured engagement, which are both geophysical and 
also phenomenological in that they may alter our understanding of space, time and movement’ 
(2004a, pp. 584–5). Knorr Cetina and Bruegger (2002b, p. 181¹) note along with others 
(such as Vivien Zelizer and Philip Mirowski) the ‘phenomenological diversity of markets.’

Not employing precisely the same terminology but suggesting the same shift towards 
understanding screens as interfaces, Knorr Cetina (2003) and Knorr Cetina and Bruegger 
(2002a, 2002b) locate their discussion of screens within what they refer to as the ‘flow 
architecture’ of contemporary finance in which participants and the market itself have become 
disembedded. In addition to being best described as ‘microstructured’ (rather than simply 
network/relationally structured, as Knorr Cetina points out), flow architectures are dependent 
on ‘global “scopic” systems’ to make sense of the ‘numerical flux.’ These regimes both project 
market realities and bundle markets along in the flow. Surfaces such as screens reflect and 
project; the ‘coordination and activities respond to the projected reality to which [market] 
participants become orientated. The system acts as a centering and mediating device through 
which things pass and from which they flow forward’ (Knorr Cetina 2003, p. 8). What is 
needed then to understand this architecture of flows are temporal concepts rather than, 
as she says, the social relational thinking of networks that arguably fails to capture what 
for her are the ‘more reflexive temporal forms of coordination’ that best describe financial 
markets such as Forex (an inter-dealer rather than an exchange-based market), where screens 
dominate to ‘display the market’ and to ‘conduct’ trading (2003, p. 9). In making markets, 
the human traders and the screens ‘melt together.’ For Knorr Cetina the focus of attention is 
what she terms a ‘global reflex system,’ a concept she introduces to capture the ‘constellation 
of technical, visual, and behavioural components packaged together on financial screens that 
deliver to participants a global world in which they can participate on a common platform, 
that of their shared computer screens’ (2003, p. 8).

For Knorr Cetina and Bruegger ‘the terminals deliver the reality of financial markets – the 
referential whole to which “being in the market” refers, the ground on which the traders step as 
they make their moves, the world which they literally share through their shared technologies 
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and systems. The thickly-layered screens laid out in front of traders provide the core of the 
market and most of the context.’ The layers are formed by prices, trading conversations, 
market stories, news headlines and so on.  ‘It is this delivery of a world assembled and drawn 
together in ways that make sense and allow navigation and accounting which suggest the 
globally reflexive character of this form of coordination – and the scopic nature of traders’ 
screens’ (Knorr Cetina, 2003, p. 11).

A similar emphasis is to be found in Caitlin Zaloom’s work. What she noted in her study of 
futures traders in London and Chicago, was that the software had been designed to provide the 
simplest visual cues (‘bold faced numbers in rectangular boxes’) to ‘represent market action:’ 
‘numerical representation shapes the traders’ informational environment by elevating numbers 
to the status of the market itself.’ The software aims to flush out all hidden information and 
display it on the screen, she notes; by design, the numbers are meant to draw ‘traders toward 
the market […] the market is represented in numbers’ (2003, pp. 264–5). Yet, despite the 
efforts of the software designers to ‘aesthetically rationalize the trading screen’ and thus to 
turn traders into ‘observers’, as she notes they ‘do not passively consume the representations 
of the market that the screens provide:’ they ‘seek out nonquantitive information that is 
located within the market numbers’ (2003, p. 269).

Knorr Cetina’s observation of the Forex dealers would seem to share this observation: the 
system is reflexive and performative: ‘it affords the possibility of performing the market 
transactions and other interactions through its technological and software capabilities’ (Knorr 
Cetina, 2003, p. 11). The reality of screen contains the trader’s lifeworld (Knorr Cetina and 
Bruegger, 2002c).

Knorr Cetina talks of the ‘mirrored market’ ‘that is comprehensively projected on computer 
screens’ and which ‘acquires a presence and profile of its own, with its own temporal  and  
other  properties.’  What  this  means  is  that  traders  are  ‘not  simply confronted with a 
medium of communication through which bilateral transactions are conducted […]. They are 
confronted with a market that has become a “life form” in its own right, a “greater being” 
[…] a being that is sometimes coherent but at other times dispersed and fragmented’ (2003, 
p. 12).  Because more than prices pass through the architecture of flows (rather than the 
network of trades), screens have in an important sense ‘enlarged the world’ (2003, p. 12) of 
Forex. And in the process the screen has become ‘a building site on which a whole economic 
and epistemological world is erected’: price histories, the best prices for currencies world-
wide, custom made calculating techniques… feed this screen world.  Screens then are not 
mere ‘“mediums” for the transmission of pre-reflexive interactions’ (2003, p. 13; see also 
Knorr Cetina and Bruegger, 2002b); they are the way the world is known.

As this brief review of recent research highlights, the visual tools such as screens herald 
changing practices of calculation within key financial markets. Money’s latest eyes provided 
by the application of the latest visualisation software do not just represent existing market 
activity, mainly in the form of number, however; they use these numbers to generate new 
visions of the space-times of financial markets. The software in many cases enables the 
visualisation of overlooked or even undetectable market characteristics lost in previous 
representations of markets. Significantly this is active rather than passive representation in 
the sense that the visualisation is achieved through software that allows the interrogation 
and manipulation of the ‘pictures’ generated by financial number and market movement. 
In this sense, the visualisation software brings markets or, perhaps more correctly, critical 
components of markets (such as the so-called volatility smile central to options pricing (see 
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Figure 1) or key spreads central to the Treasuries markets) into full being and in so doing 
these technological artefacts stand to alter the formation of financial knowledge.

                     Surfaces for Volatility = 10, 12, 17%

Visualisation: ‘Altering the Contours and Trajectories of Financial 
Knowledge Formation’

The reduction of everything to number certainly aids the performance of calculation, yet 
fulfilment of the calculative promise calls for the re-presentation of number to facilitate 

more qualitative techniques often associated with markets, such as judgement, evaluation, 
review and observation. The growing emphasis on visualisation software (in all its broad 
interpretations) seems to be market-based recognition of the sensual side¹ to the performance 
of financial economics²  and the need to do more than capture information; there is a 
requirement to turn information flows into knowledge about the markets.  Software, as Thrift 
and French have noted, too often sits in the background, as it were, unnoticed.  They argue 
that, as ‘software consists of a series of “writing acts” which have changed our expectation 
of what can show up in the everyday world’ (2002, p. 310), we should sit up and take 
notice of its ‘effectivities.’ One such effectivity is the way that software alters visibility by 
‘informationalizing space, so producing new objects of analysis.’ Similarly, software alters the 
way we think by ‘producing new analytic procedures’ (2002, p. 325) which change the make-
up of the technological unconscious, thus producing a ‘new sense of how the world shows up’ 
(Thrift, 2004b, p. 177). Significantly, the latest range of technologies enable ‘new means of 
addressing the world’ (2004b, p. 182) as Thrift puts it; no longer is calculation centred on 
particular locations (over simply, where the computer is) but is part of software everywhere 
within financial markets.

The shift from spreadsheets to 3D visualisation of data, the use of screen space to visualise 
the temporalities of the markets, and so on, is more than a simple move up the IT chain. 
Such a technological development is arguably a ‘transformative’ shift in the way the world 
is presented and becomes known to financial market participants. Moreover, it might be 
said that the digital formation pieced together around the latest visualisation techniques 

Figure 1: Multiple volatility surfaces.
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is ‘constitutive’ of ‘new social domains of action’ (Latham and Sassen, 2005, p. 3). This 
then raises not just an issue about how the visualisation of financial data helps to constitute 
financial knowledge of the world but how knowledge in large part produced visually shapes 
the relationship between these markets and the world. As Thompson remarks, graphs, figures, 
even tables should not be seen

as primarily ‘representational’ in the sense of their ability to communicate 
something, but rather as primarily significatory. They always signify but need not 
necessarily represent (something else). This is an important distinction. It enables 
us to approach visualisation (in its multifarious forms) as constitutive of reality 
rather than as a mere reflection of it (however accurate or distorted). And this 
pertains to all forms of visualisation. Thus from this perspective intelligibility, 
knowledge or sense are the effects of the form of visualisation […] not the 
conditions of their possibility or existence (1998, p. 286, emphasis added).

Thompson takes this further (1998, pp. 286–7) in arguing alongside Ian Hacking that 
visual techniques are ‘interventionary’ as well as significatory. Being both significatory and 
interventionary, visual techniques may alter the ‘contours and trajectories’ of knowledge 
formation which holds implications it is contended for the making of financial knowledge 
through visualisation software. ‘Visual aids give you a different dynamic – instead of looking 
at just the amount on offer, you get a feel for what’s going on, whether it’s one guy or a lot 
of smaller offers’ as one US Treasury trader reported to the Financial Times (Hughes and 
Baxter, 2005). Similarly, the spaces of potential strategies are opened to organisations such 
as hedge funds facing increasing competition to find new funding opportunities. As noted by 
a strategist from Microsoft Financial Services, a software firm specialising in financial risk 
for banking and capital markets, a significant innovation affecting financial markets lies in 
the area of what he refers to as ‘business insights visualisation.’  As he continues ‘“What you 
see is what you Risk” and “Seeing what is happening in the business is the cornerstone of 
good execution [decisions to buy or sell] […]. Today, financial institutions are looking beyond 
tabular, grid-based views of their business data – views to easily spot trends, see anomalies, or 
connect different data contexts”’ (quoted in Wilmott, 2006, p.16). The capabilities contained 
within visualisation software include the faster means to view data in innovative ways, to spot 
trends and acquire ‘actionable insight.’

The application of visualisation techniques discussed later in the paper (all but one of which 
was designed originally for use in areas away from finance, such as medical research and 
geology) enable the financial economics and market components to be seen in a range of 
colours and shapes; outcomes of ‘economic’ action have shape and colour which aid the 
progress of markets. What seems to be a growing commonplace within financial markets from 
global equities to US Treasuries is a desire to play with the market and its constituent parts. 
For example, there is a desire to slow the market so as to enable a review of price formation 
and movements, or to divert certain data into other more digestible forms of representation. 
Similarly, there is a growing awareness of the usefulness of seeing the multidimensionality 
of markets in order fully to evaluate the interrelationships amongst variables (such as price, 
market volatility, profit, and volume of transactions), so as to judge how the variables interact 
and thus to spot trends and make better decisions. Achieving this through visualisation 
techniques stems in part from the general agreement that images are supposedly better 
at communicating such relationships to the viewer – they help the viewer to improve their 
understanding of the interactions – hence the earlier emphasis on ‘pattern recognition.’ ‘Using 
color, size, shape, and animation, visualization tools condense dozens of market screens, 
databases and financial reports allowing users to process information more effectively. Normal 
correlations become familiar to traders and analysts, through abnormalities in pattern and 
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color they can discover opportunities’ (Higgins, 1998; see also Panopticon, 2005; Tufte, 
1990).

The new ways of visualising the markets and their movement actually gives an added sensual 
depth to the way markets have been talked about previously. For instance it is now possible to 
see ‘market depth’ (see the section on Visualising US Treasuries); the metaphor takes on an 
added dimension. As a representative from a leading US broking firm active in the development 
of financial data visualisation put it ‘Visual cues can give you additional information you 
wouldn’t necessarily get from numbers’ (Financial Times, 2005). Such developments seem 
to go hand in hand with the ethereal qualities associated with finance (see Zaloom, 2003, 
2006). The more abstract and interconnected are the movements in price and risk, the 
less able are the ‘old fashioned’ means of dealing with numbers, such as spreadsheets, 
to cope with the requirements of agents dealing, strategising, reacting… in real-time. The 
growing pace and abstract nature of financial data and the interconnectivity of financial 
instruments require economic agents to employ the senses in different combinations. The 
visual sense seems to be being brought to the fore in sensing financial market change and 
seeing more clearly the economics of finance (the mathematical expressions, the components 
and formation of market prices, etc.) and their implications, so much so that it is tempting 
say that the technical enhancement of the visual sense is today central to the creation of 
meaningful market worlds amongst the hectares of fast moving numbers.

Yet this is not simply to insist that the ‘screen is now the market.’  Nor is it solely to do 
with the ‘flow market;’ the way that is that the screen offers a reality which is ‘processual 
in the sense of an infinite succession of non-identical matter projecting itself forward as 
changing screen’ (Knorr Cetina, 2003, p. 16, emphases in original). For what seems to be 
common to all of the software, is that the design and implementation of the software is not 
just seeking to re-present the market, to settle abstract signs within the screen and thus to 
bring them within reach, as it were; interaction with the screen and thus the market seems to 
be a central objective: ‘Moving the market around’ (on screen), ‘drilling through’ a market’s 
components, changing the viewpoint. These sorts of comments about the design and use 
of the software reflect the reported pressing need visually to make sense of markets, to 
refine aspects of a market, to steady a market’s movements as it evolves, even to run back 
through a day’s trading. The representations are re-represented, as it were, manipulated, 
and then meaningfully engaged. Tracking financial market developments and making market 
judgements through such software becomes a highly sensual affair and foregrounds the visual, 
the qualitative, rather than being left solely to the quantitative approaches favoured in key 
markets in recent years.

There is of course a variety of financial markets; each market differs for instance in its 
precise socio-cultural make-up, each employs different generative financial models and 
produces its own mix of data streams that need to be made sense of, and so on. These points 
notwithstanding, faced with the need for brevity, this paper focuses on how the US Treasuries 
market is witnessing the use of innovative visualisation techniques. This example is used 
to demonstrate some of the key points made above about the reasons for the move towards 
visualisation techniques in finance and what issues this visual turn raises more generally for 
work on financial market practices.
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Visualising US Treasuries: ‘Getting Closer to the Market… to an 
Actionable Event’

From primary and secondary markets in US Treasuries, through to derivatives based on 
the price of these securities, one significant problem arises:  the interpretation of market 

movements; the nature and quality, that is, of the bid or the offer, and relatedly, judging 
the factors that contribute to liquidity at any one time. To understand what contributes to 
liquidity is simultaneously to gain a better insight into price formation. For the different types 
of Treasury securities markets considered here, all of the factors highlighted – trading volume 
and frequency, bid-ask spreads, quote sizes, trade sizes, on and off-the-run yields spreads 
– need to be seen more clearly, as it were, although they each may contribute to a greater 
degree (in the case of the bid-ask spread) or to a lesser extent (in the case of trade size, for 
instance) to understanding the liquidity of the market at any point in real-time.

The information may well be in the numbers then but the task is to pull it out and turn it 
into market knowledge in ways that help market participants more fully to sense the markets’ 
developments in real-time and to act, to intervene, appropriately by executing a buy or sell 
decision.

The attractiveness of software that re-presents the board prices in a clearer visual form is 
suggested in the wording of the earlier quote, where the emphasis was placed on the ‘analysis 
of yields’ to ‘garner information hidden in them’ about ‘market participants’ expectations 
about the future.’ Visualisation software for this market has been designed to aid market 
participants to judge how others view the future, what bids and offers might mean, in brief to 
help them ‘act intuitively’ to get ‘closer to the market, to an actionable event’ that is unfolding 
as numbers across their screens. Traders are ‘position centric;’ they want to see where they 
can quickly get in and out of a trade, rather than judging relative performance as tends to be 
the case in equities where it is more a case of judging relative performance.

Figure 2: Quote board.
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2 to 30 year view

Conventionally, participants see the market represented as a ‘quote board.’ As Figure 2 shows 
this is a box of numbers arranged in columns and rows and labelled accordingly, which is still 
the dominant way that prices are seen. The latest software in this market transforms the flat 
data into colourful representations of market movements and features (Figure 3). The colours 
and shapes of the columns or stacks change like a carousel as market action changes. The 
software provides a choice of views; it is possible to focus on all Treasury instruments (from 
the 2 year to the 30 year) or just focus on one instrument. The re-presentation of numbers 
helps participants see more exactly where the market is and what the market patterns are 
(Figure 4); the best bid/offer can be viewed and ‘moused-over’ to see market depth behind 
the bid or stack.

For instance, it is possible to see the make-up of the ‘stack’ or total bid of, say, US$117m 
(the screen will show up to, say, the top five bids making up the total) (Figure 5).

Figure 3: Seeing the ‘stacks’ and trends.  

Figure 4: Market patterns.
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  Height and number of bands communicate the number of participants and  
  size of individual order, indicating ‘true’ liquidity.

The design enables both interaction and the ability to ‘see through bids and offers.’ The 
screen may show where other market participants are – the flashing screen will reveal the 
number of people putting in an offer at any one price – and the type of bid or offer.  In the 
words of a representative of the software developer, the visualisation enables someone to 

See numbers flashing and turn […] to see depth, bias, where there is support […] 
positions behind best bid/offer. Is there active market support in the stacks? You 
can see there’s a waiting gap […] there’s more bias on offer side […] waiting to 
see there’s US$250m [bid/offer] but [you can see that] nobody else is there. On 
the [price] board you would really have to look at the numbers […] 18+, 18¾ 
[…] work at it […] to see someone in the stack who is just trying to offload or 
someone putting in a bogus bid […] but you can see this using the visualisation 
techniques.  A lot is happening and trying to process that in your head, trying to 
see the bias, is difficult.  See what the market is doing trying to anticipate your 
next move […]. [The G3 helps to visualise the] same prices [as are shown on the 
board] but [offers a] different way of looking at them […] particularly [useful] to a 
trader who is say in equities but needs to see quickly what is going on in Ts. See 
last ten trades […] thus get better idea of what market is doing. As a lot more 
markets move to electronic rather than voice, then have to get an edge somewhere.

This suggests that this form of visualisation is one stage on from that used by Zaloom’s futures 
traders where ‘The numbers consolidate the image of the market on a trading screen; in those 
numbers, traders confront only the aggregate market they receive through their computers, 
not an image of the human competitors’ (2006, pp. 174–5). This software goes a long way 
to see around the numbers precisely to sketch the competitor and their likely intentions and 
motives and the consequent impact on market prices.

And getting an edge means being able to manipulate in an effort to reveal meaning. For 
instance, so-called handles are available to turn the market around and to move it around the 
screen; it is possible to enlarge the dedicated screen when prices on the quote board (shown 
on another screen) signal the need to look at what is causing the prices to change rapidly. 
This feature may be of use to those dealing directly in Treasuries or equally to those who 
hold instruments, other debt say, the price of which may be influenced by what happens in 
Treasuries. The G3 Screen will use colour as well as changing shape to indicate market action; 
when there is activity, for example, the inside stacks will get darker when there is a hit or a 

Figure 5: Seeing the ‘stack’.
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take, indicating a trade; changing colours and moving stacks aid faster and easier processing of market 
developments. Other features aim to help make important calculations visible. For example it is possible 
to show the 3x3 normalised against each other. What is offered is a ‘true representation of the market.’

The G3 offers other views relating to futures and options in US Treasuries.³  The data are passed straight 
through from CBOT (Chicago Board of Trade) to the Cantor application. With Treasuries futures, market 
participants are interested in slightly different features of the market than is the case in the secondary 
market.  What the participants in futures want to see in particular is the basis spread and although there 
is no actual trade state to be seen (as was the case with say the on-the-runs, above) they will also still 
want to see positions and stacks, an intraday chart and a ticker strip.

The visualisation is again a way of displaying market depth as well as expressing important relationships; 
it is possible say to chart 2-year futures against the 10-year futures, or the 2-year future versus the cash 
(Figure 6). The significant thing is that once prices are turned into picture then it makes it easier to ‘keep 
an eye on them to see how they are running against each other.’ Moreover, because of the interactive 
nature of the G3, there is choice as to what is seen and which instruments are calculated against each 
other to show whatever spreads are of interest… switch into a spread view to see basis spread then click 
(the brown or grey slab) and see 10-year cash basis spread, and so on (Figure 7).

The visualisation software discussed in this section suggests that the market, as an actionable event 
achieved through the interaction of many changing components, is achieved through manipulation and 
seeing,4 as the user requires.5,6 The market participant is ‘not left with numbers alone;’ all key aspects 
of the market can be shown on one screen (Figure 8); each representation is open to closer scrutiny by 
a simple click.

Quite what such techniques all together are doing to specific financial markets is still too early to tell. 
One feature common to the visualisation software being developed for financial markets is to produce 
‘actionable knowledge,’ to see more and understand what is going on more fully; at least these are the 
aims. Quite how and if such techniques helped firms through the present credit crisis would be interesting 
to explore.

Figure 6: Futures.
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Concluding Comments

In trying to locate the growth in the use and development of visualisation software in financial markets 
this brief paper raises more questions than it can answer.  I will end by suggesting three issues (for 

future research) that arise from this initial attempt to make sense of the growth of visualisation software 
in financial markets.

First, there is the issue of the incorporation of the visual into thinking about the formatting and preparation 
of markets, how markets work and the consequences. That is, the types of software referred to in this 
paper serve to enhance the visual sense as a central component in the ongoing practices that surround 
and inform the development of contemporary financial markets. The outcome is not about transforming 
numbers into pictures alone. As an integral ‘device’ in enabling action in key financial markets, such as 
US Treasuries and global equities, clearly the software-as-device ‘does things’ (Muniesa et al., 2007) 

Figure 7: Seeing the spread.

Figure 8: Full vision.
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and one of the things that it does or certainly enables is what David Stark refers to as the ‘re-cognition’ 
of market action. This is achieved in various ways, such as the transformation of number into pattern 
and the ability then to manipulate market developments into visual forms that allow market action to 
be reinterpreted in more meaningful ways than if number alone were the only cue. Yet what the present 
research suggests is that financial markets, as an unfolding series of interlinked computations, can 
now be looked at in multiple dimensions that aid greater visual absorption of market information. The 
numbers, the ‘natural representation of financial markets,’ remain central, of course. What the numbers 
signal, what prices and risks (might) mean, however becomes more of a visually engaging and also a 
more imaginative affair. The greater the incorporation into market practices of visual techniques suggests 
strongly that market participants are offered new procedures for the analysis of markets, and thus new 
ways to think about, say, the interrelationships between market components and thus (echoing the third 
section) potentially altering the contours of financial knowledge formation. Quite how all this develops in 
the near future, and the consequences, are clearly matters for further research. Such research might wish 
to broaden the inquiry to examine ethnographically the socio-cultural and technical practices into which 
and around which new visualisation techniques are introduced. This leads into a closely related issue.

The second issue centres on how to progress further research into the greater reliance on the visual 
currently being built into the ways in which financial markets are prepared and work. If this is a goal, 
then more attention needs to be paid to what could be called the materiality of the visual – the stuff, 
that is, the software, the screens, the algorithms, and so on, that all together make the visualisations 
work – and crucially the forms of sociation (the organisation of the human material, if you will), the 
practical activities, that help make sense of the revisualisation of markets. This seems crucial but for one 
reason or another is an as yet undeveloped area. The markets that are being formed through visualisation 
techniques are not after all shaped by the software alone, just as the processes turning numbers into 
patterns should not be reduced to a question of representation.

Lastly, it seems clear that visualisation software and techniques for re-visualising financial market data 
are being taken very seriously within financial markets. Witness the growth in the number of software 
developers working actively with financial organisations to develop visualisation techniques to help 
leverage a bank’s existing data management and proprietary data feeds, such as key trade indicators, and 
the growing number of specialist ‘computational architecture groups’ within large and complex financial 
institutions such as Merrill Lynch and JP Morgan Chase, responsible for progressing and innovating 
visualisation techniques within their organisation. This would suggest that financial market participants’ 
collective interest in preparing markets so as to emphasise the visual sense as they try, through visual 
experimentation to search for actionable knowledge, for example, to help make sense of what is going on, 
should now be matched amongst those social scientists interested in exploring the making of financial 
markets and the consequences of an increasingly financialised world.7
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Notes

¹ One question I need to explore is the degree to which the latest forms of visualisation software signal 
a (further) turn away from the sociality of financial markets. That is, the extent to which visualisation 
techniques currently being developed signal a significant shift from the ‘embodied sociality of the 
trading pit’ (written about so well by Caitlin Zaloom) to the supposedly ‘only-visual’ focus of screen 
trading. Thanks to Susan Smith for drawing my attention to this important issue. 
 
² One attempt at a broad working definition might be that visualisation provides the representation 
of large datasets in multi-dimensional graphical format. Such software is at the cutting edge of 
financial market technology. Visualisation techniques use colour, shape, size and animation to aid the 
processing of large data sets and markets reports to help financial organisations make sense of the 
endless flows of financial data. In increasingly competitive markets there is an accompanying pressure 
to devise investment strategies that seek out and exploit market niches; visualisation techniques are 
thus crucially important. The addition of visualisation software to existing socio-cultural-technical 
assemblages that are financial markets, arguably allows finance to see anew the worlds it invests 
through and aids the discovery of such niches: for example, abnormalities in pattern and colour enable 
the discovery of market opportunities. See also Panopticon paper (2005). 

³ To arrive at the visualisation offered by the G3, Cantor software engineers worked with proprietary 
traders in Chicago to find out how they were viewing the spread, the kind of algorithms they were using, 
how they trade, what formulae they were using, and so on, in order to be able to offer a way of seeing 
the market and its components in ways that they could not achieve previously. In particular, the prop 
traders wanted to see the Treasury swap and basis spreads.  The spread data were available but they 
were not charted; Cantor had the Treasury data and CBOT holds the futures data but there was not a 
visual representation.  (Market participants would create in an excel sheet using their own formula, 
then take Cantor and CBOT data and create their own algorithms.) G3 at first recognised a nice piece 
of software but it was not helping them, the prop traders, to trade anymore successfully than they were 
able to do using their quote boards. When Cantor asked them how they might develop the G3 so that 
it would enhance their trades and activity, the reply was ‘show us the basis spreads.’  The three areas 
Cantor was asked to visualise were the total tick, the ability to see the spread in total ticks between 
cash and future, and the net-net.

4 For instance, it is possible to show the intraday chart as either price or yield for interest rate; to 
review the last 15 minutes and repopulate the chart to show what has happened in the past 5 minutes, 
15 minutes… show the spread ratio, enlarge the image if that is what is of interest; it is possible to see 
and track the market on a 24-hour basis. Yield curve one day ago, a month, two months, a year ago… 
zoom in and out; switch to graph mode by right clicking… shift to see what today’s market looks like 
against the past… see how the market has changed (which was not easily achievable before).

5 For example, there has been success in introducing this software into the micro-world of prop traders 
in Chicago who might not be trading in cash, say, but they ‘need to see the cash’ because of the nature 
of what they are trading in. Similarly, for basis traders the charting facility is liked as it helps them 
to keep track of how instruments are working in relation to one another. Although the screen offered 
is not executable and is strictly ‘view only’ the attraction is that it provides an added visual stimulus 
when, say, a trader looking at a number of related markets (commodities, equities, US Treasuries, for 
example). The trader is able to see what is happening to levels and catch flashing prices out of the 
corner of the eye and hone in on this movement, expand the image on the screen real estate, look 
at it, switch across to the price board and execute a trade. Significantly, the software developer is 
discovering that the visualisation techniques are used differently by different client groups. Not all are 
interested in market depth and will focus more on comparing spreads, for instance.
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6 Some of the large investment banks and brokers and traders in New York have a large plasma screen 
showing the G3 representation of the US Treasuries market placed on the trading floor. Traders at their 
screens are able to see the market change in 3D in the periphery, take a look as things change, and 
then get back to their screens and execute trades.

7 There are notable exceptions (see Beunza, 2006; Beunza and Stark, 2004; Beunza and Muniesa, 
2005).
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