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Appendix 1.  
Symmetry & Exchange (or, Economic Transformations) 
i. In Of Synthetic Finance we began to examine the ontology of synthetic finance in Essay One. 

We then pursued a case study of credit derivatives to further develop our analysis in Essay Two. 

We finished by deepening our speculative materialist methodology of synthetic finance in Essay 

Three. This warrants some abstraction to the concepts endemic to our method, which are derived 

from our case study, and as predicated on our opening investigation into their material properties. 

This is the purpose of our appendices.   

 

ii. We know that to study synthetic finance is to study a group of transactions comprising a class 

of exchange, which is a subclass of the more general class of exchange labeled ‘finance’. And in 

turn, to study finance is to study a group of transactions comprising a class of exchange, which is 

a subclass of the total classes of exchange we call ‘exchange’.  

But what does it mean to study exchange? The short answer is that it is to study the 

operation of a commensurability or equivalence between an economic object and its image of 

value as money; for without such operation, the object will remain where it is, insofar as no price 

will be agreed to, and no exchange will occur. All subsequent economic developments and 

discourses –e.g. of distributions of resources, of markets and their objects, of materializations of 

formal and informal institutions, and so on– are implicitly predicated on this first fact.  

If we are then willing to agree that exchange, originally and fundamentally, is the 

transformation of an object into its image of value as money as it moves from one to another 

place in space, the first concept of concern for any examination of the ontology of exchange 

must be the operation of symmetry. Anytime we propose to study exchange, we are also 

proposing to study, whether we are aware of it or not, the operation of symmetry.  

 

Group theory is the mathematical study of groups. Dynamical systems theory is the scientific 

study of dynamical systems. Both of these fields share in common with us a definition of 

symmetry.  

By ‘symmetry’ we mean invariance to change. This means that the symmetry of an 

object, system, or motion is measured by the number of transformations which leave a property 

of that object, system, or motion invariant to change.  This also means that symmetry is not a 

‘thing’ or ‘object’, per se, but insofar as it is an operation, it is a procedural property of the 

transformation itself.  

 

iii. From this, for us, two points follow. 

 

First, while price is an extensive property of every act of exchange, symmetry is an intensive 

property of every act of exchange.  

By this we mean that the representation of a certain quantity of symmetry is achieved in 

every money-mediated act of exchange, as the economic object is transformed into its image of 

value as money –and that this is represented in and as the object’s price. But also that a certain 

quality of symmetry infuses every money-mediated act of exchange, for in the process of any 

given act of exchange achieving its quantity of symmetry, any number of economic properties of 

the object will remain invariant under the force of its transformation. So while it is the case that 

lacking symmetry, no price will be agreed to, and no exchange will occur, it is also a matter of 

knowing which properties of the object do and do not remain invariant under the transformation 
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we call exchange, which is to know both the quantity of symmetry in the act of its exchange, as 

well as the quality of symmetry marking its class of exchange.  

As we will see, to know both of these things is to know the structure to the space of 

transformation, or ‘domain of action’, which in economics we call a ‘market’; and from this we 

will then know any given economic object’s equivalence class of exchange –which defines the 

invariance requirements of its space of transformation. For this reason, we will end our 

appendices by examining the concept denoting the spatial structures of the markets of different 

classes of exchange –we examine the concept of markets as multiplicities.      

 We have said we are employing the group-theoretic mathematical definition of 

symmetry; but we have done this only after our own study of synthetic finance independently 

stumbled on to its concepts and methodology, and only insofar as they proved isomorphic to our 

own observation of the different invariance requirements placed on economic properties by 

different acts of exchange. In the gradual course of our research we began to realize that political 

economy has no reason to distinguish the economic concept of symmetry from its other 

mathematical, scientific, or aesthetic discursive usages. For in studying exchange, it is not that 

we are analogizing economic objects to geometric figures (math), particles (physics), or icons on 

a column (aesthetics). Rather, by studying symmetry, these fields concern themselves with an 

intensive property whose ontology is universal and isomorphic to them all. Colloquially, our 

reader may be prepare to agree. However, it is also a matter of knowing what exactly this entails. 

 

Secondly, then, symmetry is also an intensive property of every class of exchange.  

Again while we have applied, in this instance, a dynamical systems-theoretic 

understanding of symmetry, it is only after our own case study of synthetic finance 

independently stumbled on to its concepts and methodology; and only insofar as these proved 

isomorphic to our own observation that exchange is a dynamical system in which the progressive 

differentiation of its classes of exchange are marked by a set of increasingly loosened invariance 

requirements on the properties of its objects ,while yet always preserving a quantity and quality 

of symmetry nonetheless.  

Let us consider this. If every act of exchange has achieved symmetry, but any two given 

acts of exchange can have different amounts, this means that all acts of exchange are arrangeable 

into different classes of exchange. These classes in toto comprise a principal component of the 

interrelated dynamical system of economies we call ‘the economy’ –with all of its mobile 

institutions and moving horizon of markets, as well as the varieties of classical, generic, and 

synthetic objects populating them, and whose veritable dynamical properties perpetually come-

into and out-of existence.  

But now we notice something puzzling: Natural studies on symmetry from the science of 

morphogenesis have long-illustrated for us the various processes by which the differentiated 

structures of any given dynamical system progressively emerge. We know that there is a 

qualitative difference between, on one side of reality, the undifferentiated abyss of a pre-

actualized, purely symmetrical zone of indetermination, and on the other side, those 

progressively-defined, increasingly-distinctive zones of concentration that always actualize 

themselves by way of symmetry-breaking events. Quite remarkably, a historical overview of the 

science of morphogenesis will observe so many repetitions of this same phenomenon in radically 

different registers:1 for all such studies illustrate that that the metrical structures of a dynamical 

                                                 
1 For example, J. Maynard Smith and G. Vida (eds.), Organizational Constraints on the Dynamics of Evolution, 

Manchester University Press (1990); F. Yates et al (eds.), Self-Organizing Systems: The Emergence of Order, 
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system differentiate through a cascade of symmetry-breaking phase transitions –as if the whole 

of itemized actuality is the result of emergence from some virtual and undifferentiated, 

nonmetricized, topological space. And yet all such studies also reveal that the price paid for a 

structure of order is the loss of primal symmetry, an incremental or sudden accruement of the 

burden of rigidity, a diminution in genetic fungibility –as if, in turn, a kind of fee charged by 

Charon for safe passage from the virtual to the actual across the river of potentiality is a 

renunciation of plastic pliability, and the only currency he accepts, broken symmetry herself.  

When we are studying the historical development of finance from out of generic finance, 

and before that generic finance from out classical exchange, what are we doing, if not studying 

the progressive differentiation of the dynamical system of different spaces of exchange that we 

call markets? And what is transformed into their image of value from one to another place in the 

space of such markets, if not the economic objects qua commodities we call classical objects, 

generic assets, and synthetic assets –each of which has progressively differentiated from its 

historically prior incarnation of the latter?  

And yet how is it, then, as we asked at the end of Essay Three, that the progressive 

differentiation of generic finance from out of classical exchange, and then synthetic finance from 

out of generic finance, is actualizing a system whose materiality is marked by increased 

symmetry and now more fungibility? Is the metricization of finance capital emerging, evolving, 

and proliferating from out of the system of markets we call the economy, while yet also capital 

as finance is simultaneously regressively differentiating? Is capital differentiating itself to back 

into topology? And if so, what does this mean for the future of such a system?  

 

iv. For this reason, our ongoing speculative materialist concern with symmetry in exchange is 

twofold. 

 First, we are concerned to know the general ontology of exchange. Our three Essays 

already alerted us to the peculiar materiality exuded by the synthetic financial object –with all its 

fungible and plastic properties that are uniquely createable, destroyable, injectable, extractable, 

distributable, and redistributable on a mobile horizon of dynamical processes. Our three Essays 

have already inaugurated an examination of the ontology of exchange more generally, which we 

now must pursue further through a conceptual development of our method –a method whose first 

concept of concern is the quantity, or degree, of symmetry represented between any economic 

object (classical, generic, or synthetic) and its image of value as money; and the quality, or kind, 

of symmetry marking its respective class of exchange (classical, generic, synthetic). We are 

interested in degrees of symmetry and kinds of symmetry –and the question of how it is that in 

course of the progressive differentiation of finance, as in any dynamical system, we see a move 

by degrees until finally there is a change in kind?  

                                                 
Plenum Press (1987). For instance, we see modern neuroscience speak of the self-amplifying fluctuations in synaptic 

density from an initially undifferentiated and spatially disordered brain, productive of the broken symmetry that 

results in neurocentral organization. Microbiologists studying the aggregation of slime-mold stress the importance of 

symmetry-breaking and entrainment for the progressive actualization of a multicellular organism. Embryological 

research on egg-fertilization emphasizes the organizational work of cleavage patterns, transforming a highly 

symmetric ooze into differentiated tendons and muscles, blood, brain, and bones. Cosmologists model the 

expansion-to-cooling phase of our universe to gain insight into the symmetry-breaking bifurcations that allowed for 

the differentiation of our basic physical forces (at the extreme high temperatures precipitating the birth of our 

universe, the four forces were yet one). Even geologists studying hydrological patterns are delighted to observe 

pattern-generating asymmetries of river-formation, as the dynamical flow of water bifurcates, inscribing its 

sculptures into the face of our Earth. 
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 In this respect, secondly, to inquire into the ontology of exchange is to inquire into the 

historical materialist development of the classes of exchange that comprise the total group of 

automorphisms of exchange. For this reason, our speculative materialist examination of 

exchange is also a historical materialist examination of the progressive differentiation of the 

different classes of exchange: from the historically first class of exchange that is classical 

exchange, to the progressive differentiation of generic finance from out of classical exchange, to 

now the progressive differentiation of synthetic finance from out of generic finance.  

Assuming we can observe a historical trajectory to the ontological development of these 

three classes of exchange, should we not then also be able to anticipate a rough outline of the 

future progress of our differentiated system of exchange?  

These are two important objectives of our speculative materialism. And this is a wager of 

our method to keep in mind as we proceed. 

 

  

 

Appendix 2.  
Classical Exchange 
i. We commenced Appendix 1 by observing that, historically, synthetic finance is a subclass of 

the more general class of exchange labeled ‘finance’, and that finance is a subclass of the total 

classes of exchange we call ‘exchange’. We closed Appendix 1 by observing an isomorphism 

between any dynamical system and the dynamical system of finance, insofar as they involve 

transformations that involve the operation of symmetry, as an object is transformed into its 

image from one to another place in space. 

 

A simple example from geometry already illustrates this truth. 

 

Classical geometry studies the motions and properties of geometric figures in Euclidean space. 

For example, a triangle has a number of different properties [figure 4.2]2: 

  

» its shape 

» the values of its angles 

» the lengths of its sides 

» its number of sides 

» its perimeter 

» its area (in 2-dimensions) or volume (in 3-dimensions) 

» its separation into an inside and outside region 

» its smell 

» its color 

» its position, or orientation, relative to some fixed axes in a surrounding space 

 

 

The question is, which of these properties are to be considered geometric properties, and which 

of them are not? 

                                                 
2 H. Graham Flegg, From Geometry to Topology, The English Universities Press, 1974 
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Because the initial answer to this question was given by classical geometry, it relied on a 

certain conception of symmetry, which is the classical conception of symmetry. In turn, classical 

symmetry relies on a certain conception of space, which is Euclidean space.  

 

It seems obvious to us that neither smell nor color are geometric properties. However, what 

about the last property on the list –the property of position, or orientation of the figure relative to 

some fixed axes in a surrounding space?  

In order to answer this question, classical geometry moves the figure from one to another 

place in space [figure 4.2a]; when the figure is moved, the geometer says that ‘it has undergone a 

transformation into its image’ (or sometimes that ‘it has been transformed into itself’). Now, if 

the space of transformation is Euclidean, this space is flat and not curved, and the distance 

between its points and lines are fixed, regular, and everywhere the same. So when the figure has 

been transformed from one to another place in Euclidean space and now into its image, we see 

that all properties of the figure remain invariant to this change –that is, except the property of 

orientation. The figure’s shape, its angles, lengths, its number of sides, perimeter, area, and 

separation of inside-outside have all remained unchanged; but now the orientation of the figure 

relative to some fixed axes in its surrounding Euclidean space has changed.  

Classical geometry reasons that because orientation is a property that is not invariant to 

change, it is therefore not a geometric property. And the next step in its logic follows: geometric 

properties are the properties of a figure that remain invariant to change when that figure is 

transformed into its image from one to another place in space. Because all of the geometric 

properties of figures in Euclidean space remain invariant under their force of motion, every 

figure is congruent to itself when it is transformed into its image.  

For this reason, the original class of motions of classical geometry are called congruent 

motions: a figure is congruently transformed into itself when it moves from one from one to 

another place in Euclidean space.  Likewise, all figures that are congruent to themselves when 

reoriented in Euclidean space comprise an equivalent class of figures –a congruence class of 

geometric figures.  

 

Let us consider this.  

We see that classical geometry implicitly uses our same definition of symmetry as 

invariance to change; but because its space of transformation is Euclidean, its conception of 

symmetry presumes a number of things about the behavior of the geometric properties of the 

figure when it moves about and ultimately into its image: namely, that congruent motions are the 

only possible motions, or in other words that that every figure will remain congruent to itself 

when transformed into its image; and that therefore congruence is the only possible kind of 

symmetry transformation for a geometric figure.  

So for example, because the transformation of the figure is always a congruent motion, 

and because that figure always remains congruent to itself when transformed into its image, the 

geometric property of its area or volume will not grow or shrink over the course of the 

transformation; the lengths of its sides will not extend or contract, its number of sides will not 

multiply or divide; its shape will not twist, warp or bend; there will be no cut along its perimeter 

that suddenly differentiates or de-differentiates its inside from outside; and so on [figure 4.2b]. 

Euclidean space is flat and not curved, and the distance between its points and lines are fixed, 

regular, and everywhere the same; so the motions of the transformation of the figure into its 
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image appear to be necessarily congruent, and congruence will thus necessarily preserve all 

properties of the figure as it moves about in space.   

But if we look closely, we see that the trick here is that already a property of the figure 

actually has changed with the motions of congruence –namely, its orientation in space. Albeit, 

classical geometry made the original ontological decision to surreptitiously loosen an invariance 

requirement that otherwise could have been imposed on the property of orientation, had classical 

geometry decided to maintain an even more restricted conception of symmetry. This would have 

required an absolute invariance to any change, insofar as to reorient the figure from one to 

another place in space does constitute some variance and some change to one of its original 

properties. However, by electing to define orientation as a property, yes, but not a geometric 

property of the figure, classical geometry from the outset makes a profound ontological decision, 

with profound material consequences. And consequently, classical geometry chooses not to 

distinguish between different figures that are oriented in different places in space, so long as their 

other geometric properties are congruent –they all belong to the same equivalence class of 

geometric figures.  

Our reader can surely see why this decision to loosen the invariance requirement on 

orientation was necessary: that is, namely, because re-orientation is change. And if we take this 

thought one step further, it is hard to see how there could be any motion of any geometric figure 

whatsoever which did not preserve its identical orientation in space if the invariance requirement 

on the property of orientation was not so loosened to begin with. Were this the case, classical 

geometry would be backhandedly proposing that any geometrical change is impossible –i.e. that 

for all time geometric figures must remain in the same coordinated position that they originally 

always were, that their being will identically persist perpetually and forever in the same place; 

but that no motion will ever occur, no spatial change will ever endure, and that Being, as such, 

will be always simply “be”.  

We know this is not the case. And we know that symmetry is not the same thing as 

absolute identity, sameness, or Being without becoming, Being always unchanging, or Being 

ever unchanged. Rather, symmetry involves an invariance under change. For this very reason, 

the classical geometric conception of symmetry as congruence already does loosen one 

invariance requirement –i.e. the orientation of the figure relative to some fixed axes in 

surrounding space– while still regarding the figure as congruent and symmetrical to itself when 

transformed into its image from one to another place in space. Likewise, we see that there is 

more to symmetry that simply defining it as ‘invariance to change’, or proposing to measure the 

symmetry of an object, system of objects, or motion by the properties which remain invariant to 

change. For already –unless we are asserting an absolute invariance on the orientation of Being, 

ubiquitous, incessant, and perpetual for all time– we must concede that some property will 

experience some change; and then it is simply a matter of deciding which properties, of how 

many properties, of what is their space of transformation, and what is their symmetry group?  

For this reason as well, the study of the classical conception of symmetry is a first 

concept of concern for our speculative materialism when examining the ontology of exchange.   

 

ii. We know that the earliest and oldest conception of geometric transformations belong to the 

class of motions labeled congruent motions. It is therefore no surprise to see that historical 

records inform us that the earliest and oldest practices of exchange belongs to the group of 

transactions comprising the class of exchange we call classical exchange.  
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As far back as the early Stone Age, in the Paleolithic era, humanity was already exchanging 

jewelry and other goods, according to rules dictated by tradition. At this young stage in the 

development of human economic institutions, there was still no defined concept of property, no 

method of preserving labor, only very primitive divisions of labor, and little if any specialized 

professions; there were no settled dwellings, few social connections outside of blood relations, 

but even the family was not yet a stable unit; there was only occasional and incidental production 

for the purposes of surplus, no taming or breeding of animals, no cultivation of plants, and 

widespread beliefs in magic permeated much of existence.  

Indeed, Heichelheim, who is our authority on ancient economics, observes: ‘the 

Paleolithic [era] presents for us a picture of an economic state of man which is lower in resources 

than at any time.’3 However, notably, there was already an exchange of objects; and there were 

already primitive forms of money acting as “stand-in” images for the value of one or more 

objects of exchange. For this reason, exchange in the Paleolithic era provides us with a good 

example of the group of congruent motions comprising the class of exchange of classical 

exchange (a class of exchange that, to be sure, that remains no less prevalent today).   

 

Heichelheim documents for us the practical problems involved in achieving the quantitative 

symmetry that culminated in Paleolithic exchange by way of money. ‘Pure barter’, as he puts it, 

often entailed a long and painstaking search for objectival equivalence until finally both parties 

to the exchange were able to find goods they found useful and satisfactory, and in 

commensurable quantities:  

 

‘Consequently, society soon began, perhaps as early as the Paleolithic stage, to give 

preference to certain wares, which were desirable to all from religious or economic 

reasons. These are the beginnings of money…’4   

 

Heichelheim observes the varieties of materials used as money (‘which varies according to tribe 

and locality, and takes the form of plates of ostrich shells, shellfish, lumps of salt, bracelets or 

chains of conventional designs and material, pearls of all kinds, stones of every form, boar’s 

tusks, elephant’s tusks, or dog’s teeth’), and the varieties of goods bought and sold therein 

(whether with ‘tools money’, ‘food money’, ‘clothes money’, certain ‘decorative axes’, and so 

on5). It seems that early Stone Age moneys –which would later achieve the status of a singular, 

formal, universal equivalent form of value, as these different types of moneys over time began to 

regressively de-differentiate themselves into simply ‘money’– while evidently not yet universal, 

from the beginning spontaneously assumed the power to actualize the property of symmetry by 

numerically representing, in imagistic form, the values of dissimilar quantities of qualitatively 

distinct objects.  

It’s difficult to overstate the radical impact of this ontological development, i.e. of the 

simultaneous movement of the progressive differentiation of moneys as a power of converting 

into numerical images the measurable values of various economic objects, while also 

regressively de-differentiating themselves in order to increasingly assume the rarified status of 

                                                 
3 Fritz Heichelheim, An Ancient Economic History: From the Palaeolithic Age to the Migrations of the Germanic, 

Slavic, and Arabic Nations (Volume I), A.W. Sijthoff-Leyden (1965) Ibid pg. 22 
4 Ibid pg. 53 
5 Ibid pg. 53-54 
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one universal equivalent –e.g. of streamlining exchange, of opening up its portal of liquidity, of 

offering itself as a stand-in substitute for economical objects with images of their value.  

However, and importantly for our understanding of the invariance requirements of 

classical exchange, we must also observe here that while Paleolithic money-mediated exchange 

involved the re-orientation of an object as it was transformed into its image of value, it otherwise 

maintained very restrictive invariance requirements on the other properties of the objects 

exchanged.  

For example, we know that [fig.4.2c]: 

(a) First, money used in Paleolithic exchange was ‘only used for certain purposes 

[insofar as] it could not be invested with interest, and [therefore] had only a limited 

economic value.’6 This means that the image of value of the object was not allowed to 

fluctuate in any way –i.e. to neither appreciate nor depreciate– over the tenure of the 

exchange. And consequently, there was as yet no differentiated economic property of 

‘rate of interest’.  

(b) And secondly, this is the case because the maturity of the tenure of the 

exchange was always restricted to immediate settlement. Indeed, if settlement is always 

immediate, there will be no economic property of ‘rate of interest’, since such property 

has not yet differentiated itself from simple one time ‘yield’, or one time ‘cash flow’. 

 

The world would have to await the arrival of other classes of exchange capable of further 

loosening these invariance requirements on these properties of value and tenure –which would 

allow for the differentiation of the new economic properties of rate of interest and maturity;  for 

classical exchange in the Paleolithic era was the only available class of exchange, and such class 

of exchange did not and does not allow that any economic properties of the object other than its 

orientation can change in the course of its motion from one to another place in space.  

For this reason, we must also observe that a class of exchange whose rigid motions 

congruently preserve the value of the object over the tenure of the exchange (the latter of which 

is always defined as immediate settlement) will necessarily preclude the admittance of any 

transactions involving debt and/or equity objects, not to mention credit derivatives or any other 

synthetic financial objects. For all early instances of exchange consisted of a single class of 

transformations: this class of transformations consisted of the rigid motions of congruence; and 

economic congruence is original to classical exchange.  

 

iii. To be sure, then, there is nothing exclusively ‘classical’, per se, about classical exchange. We 

would label it ‘normal’ or ‘ordinary’ or ‘school’ exchange instead, were it not but for the risk of 

perpetuating a naïve presumption taught in schools of political economy that this class of 

exchange is most ordinary and normal. Whether it is in fact, as it’s so often thought, the most 

blue-collar, pedestrian, or ‘real’ of the classes of exchange is a question whose answer is at best 

uninteresting for the purposes of satisfying our objectives herein. It is certainly the oldest, in 

some sense the most obvious, and today still likely the most widely-known of the subclasses 

from the general class of automorphisms that is exchange –even if we will not say that it is 

indefatigably the most material’, which, based on our examinations of synthetic finance in our 

Three Essays, we now know would be an unwarranted claim. And while there is no further data 

we should or could cite to substantiate our assertion of the ongoing contemporary ubiquity of 

                                                 
6 Ibid pg. 22. Also see pg. 54 (‘All forms of money which have been mentioned so far differ from the forms of 

money which we use today, because they could not be lent out for interest.’)  
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classical exchange (e.g. of the total number of congruent transformations in the last fiscal year, 

of its total market cap, and so on), the continuation of persistence today is obvious.  

The important question is, if the motions of congruence do not exhaust the total motions 

available as a class of exchange, what are the other classes of exchange, what are their motions, 

and what are their invariance requirements? This is merely a manner of observing that symmetry 

has more guises than simply that of congruence. And this, in turn, is merely a matter of 

observing that there are different structures to different spaces of exchange, which determine the 

symmetry marking any given economic object as it is exchanged for its image of value as 

money.  

For this reason, we must inquire further into the quantity and quality of symmetry 

marking these other classes of exchange. This is a future concern for our speculative materialism.   

 

 

 
Appendix 3.  
Generic Finance 
i. In Appendix 2 we alerted our reader to an existing isomorphism between the congruent 

motions of classical geometric transformations and the congruent motions of classical exchange. 

Each group of motions, while from an ostensibly different objectival register, share in common a 

certain conception of symmetry, and with it the ontology that follows: the property of orientation 

of the object is allowed to vary, i.e. orientation is not invariant to change; but an otherwise rigid 

set of invariance requirements are placed on the other properties of the object as it moves into its 

image, and from one to another place in space.  

The reason for this mutual conflation of symmetry with congruence is due to a shared 

conception of space as flat and not curved, and the distance between its points and lines as fixed, 

regular, and everywhere the same. It’s worth noting that classical geometry did not originally call 

this space ‘Euclidean’, insofar as all space –ambient, Cartesian-coordinated, and absolute– was 

Euclidean, and thus simply understood as ‘space’, generally and as such. Only with the 19th 

century advent of non-Euclidean spaces of transformation did this conception of space 

retroactively come to be regarded as specialized, and was subsequently labeled ‘Euclidean’ space 

in order to now delineate the extrinsically-defined subspace metrics of Euclidean space from 

those of the intrinsically-defined metrics of non-Euclidean spaces.  

We will follow suit by now formally observing that the space of exchange of classical 

exchange is ‘Euclidean’, i.e. in order to delineate the subspace metrics of Euclidean markets 

from the intrinsically-defined non-Euclidean markets of synthetic finance.  

 

The question that arises is, what is the structure to the space of exchange of finance? And insofar 

as we know that there are not one but two classes of financial exchange –generic and synthetic– 

let us apply this question to each of their respective classes of transformations.  

 

ii. To begin with, we observed that in classical geometric transformations any two figures are 

congruent, and therefore belong to the same equivalence class, if their geometric properties can 

be made to coincide with themselves in every respect. The method devised by classical geometry 

for establishing whether this is the case is to loosen the invariance requirement on orientation, 

and to move one of the figures from its place in space until now it is placed on top of the space 

occupied by the other figure [figure 4.3]. And if, when the figure is transformed into its image, 
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all properties except the orientation of the figure remain invariant to this change, we know and 

say that the two figures are congruent, commensurable, equivalent –i.e. symmetrical.  

 However, it turns out that to assert that the rigid motions of congruence are the only 

symmetry transformations possible for geometric figures is not so much always wrong as that it 

is only sometimes true. We know that this is the case, because already classical geometry begins 

to permit that some properties of different equivalence classes can be combined by dropping the 

invariance requirement on area (in 2-dimensions) or volume (in 3-dimensions).  

How so? While preserving its conception of the space of transformation as flat and not 

curved, classical geometry now loosens the requirement that lengths of sides must be the exact 

same within a given equivalence class, and therein begins to allow for proportional ratios: this 

means that what was previously an invariance requirement on the length of line segments of 

geometric figures is dropped, so that now its sides are free to expand or contract over the course 

of its transformation; and as a result, along with it, and proportionally, the area/volume of the 

figure is free to grow or shrink [figure 4.3a]. However, all other properties of the figure must 

remain invariant to change: classical geometry continues to require that the figure’s shape, its 

values of angles, its separation into an inside and outside region, and so on will all remain 

unchanged under the motion of its transformation –but no longer its lengths of sides, and 

consequently no longer its area/volume.   

 

So on the one hand, we see that this is the differentiation of a secondary class of motions. And 

we see that they are derived from congruent motions, the latter of which is, of course, 

historically the more original class of geometric motions. And while this new permitted 

transformation cannot be said to ‘congruently’ preserve all geometric properties of the figure 

when it moves from one to another place and into its image, these motions nonetheless do 

preserve a ‘similar’ image. For this reason, classical geometry labels the motions that comprise 

this equivalence class ‘similarity motions’: such class of motions does not congruently preserve 

as invariant all geometric properties of the figure, but it does keep them ‘similar’ enough.    

But on the other hand, we have observed that the transformation of a geometric figure by 

manner of similarity motions will not only not preserve the orientation of the figure (as already 

occurs with congruent motions), but now also will not preserve the figure’s length of line 

segments –and consequently will not preserve the volume of the geometric figure when 

transformed into its image [figure 4.3a]. Because this means that all figures that are similar to 

themselves now comprise an equivalent class of figures in their own right –a similarity class of 

geometric figures –we see that in this new class of transformations, all rectangles that are either 

congruent or similar are now equivalent, and also all circles that are either congruent or similar 

are now equivalent, insofar as volume is no longer an invariant geometric property. Or what is to 

say the same thing: in similarity geometry there is no material distinction made between different 

proportions, for any figure whose volume will grow or shrink as it moves into its image is still 

regarded as symmetrical with that image, so long as its other geometric properties remain 

unchanged [figure 4.3b].  

Consequently, while similarity is historically derived from and in some sense ostensibly 

predicated on congruence, we also see that similarity already contains the class of congruence 

transformations within itself –but not vice versa– and that therefore similarity is both a larger 

class of transformations, and is said to ontologically have ‘more symmetry’ than the class of 

congruent transformations from which it is historically, ostensibly, and empirically derived.   
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iii. In classical exchange, we know that two economic objects are congruent if their different 

material properties can be made to coincide with their image of value in every respect. The 

original method devised by a bartered version of classical exchange (as we saw in Appendix 1) 

for achieving commensurability between different quantities of qualitatively distinct objects was 

to establish whether they belong to the same equivalence class of objects; and that this was 

accomplished by moving one or more objects from their place in space, until their images of 

value were made to coincide with the images of value of the other object or sets of objects 

[figure 4.3c].  

We observed the practical problems associated with this form of exchange. And we 

observed the subtle but radical ontological shift accompanying the advent of money-mediated 

classical exchange as an attempt to resolve such problems. For now, if, when the object is 

transformed into its image of value as money, all properties except the orientation of the object 

remain invariant to this change, we know and say that the object and its image of value are 

congruent, commensurable, equivalent –i.e. symmetrical.  

However, once again it turns out that to assert that the rigid motions of congruence are 

the only symmetry transformation possible –this time for economic objects transformed in 

space– is not so much always wrong as that it is only sometimes true. We know that this is the 

case, because from out of classical exchange we see the differentiation of another class of 

exchange, which begins to permit a non-congruent transformation of the object into its image of 

value as money, insofar as it loosens the invariance requirement placed by classical exchange on 

the volume of the image of value.  

How so? Any example of traditional debt or equity objects would equally well illustrate 

that this is the case. However, let us simply recall that in in the course of his discussion of the 

earliest money-mediated exchanges in the Paleolithic era, Heichelheim stresses that ‘[a]ll forms 

of money [used]… differ from the forms of money which we use today, because they could not 

be lent out for interest.’7 In other words, Heichelheim is observing that Paleolithic exchange, 

historically the first of all acts of exchange, was always only classical exchange, insofar as the 

volume of the image of value of the object was not allowed to grow or shrink over the tenure of 

the exchange.  

However, while preserving its conception of the space of transformation as flat and not 

curved, classical exchange progressively begins to loosen the requirement that the tenure of the 

exchange, i.e. its temporal length, must be an immediate settlement, and it therein also begins to 

allow for proportional ratios between the object and its image of value.  

 

Heichelheim records this differentiation of a new class of exchange –he calls it ‘money lending’– 

albeit first only ‘as an exception’ to classical exchange. At any rate, it signals the birth of generic 

finance, which would proceed to progressively differentiate into debt and equity markets, stock 

and real estate markets (equity), bond and mortgage markets (debt), and so on –with all of their 

indices and benchmarks and respective metricizations. To begin this: 

 

‘The most ancient forms of money which were lent out on interest were “food money”. If 

we make use of etymology and of ethnological parallels, we find that this type of money 

was known to the original Indo-Germanic, Semito-Hamitic, Ural-Altaic, and Sumerian 

nations, and we are led back, in this way, to the period near 5000 B.C., if not earlier. 

Dates, olives, figs, nuts, or seeds of grain were probably lent out, even as early as these 

                                                 
7 Heichelheim pg. 54  
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periods, to serfs, poorer farmers, and dependents, to be sown and planted, and naturally 

an increased portion of the harvest had to be returned in kind. Economically, this has to 

be considered a new characteristic of this money, supplementing its purposes as a means 

of exchange and valuation.’8 

 

The radical ontological development occurring within the general class of exchange here is 

evident. The invariance requirement on tenure as immediate settlement is dropped, so that now 

the term to maturity of the exchange is allowed to expand out further into time; and as a result, 

along with it, the volume of the image of value of the object is free to grow (or shrink, on 

occurrence of some credit event) –but always in proportional ratio to its cash flow, or yield 

[figure 4.3d]. However, all other properties of the object continue to remain invariant to change: 

this new class of exchange imports into its invariance requirements from classical exchange the 

congruence of the object’s shape, its collinearity of risk and ownership, its separation into an 

inside and outside region to the exchange, and so on, therein ensuring that all such economic 

properties will continue to remain unchanged under this new class of motions of exchange.  

And yet, it is interesting that we can also observe the actualization of a new set of 

economic properties which did not exist “in” or otherwise adhere to the classical object: for 

instance, as the term to maturity is lengthened (or what is to say the same thing –as the 

invariance requirement on tenure is loosened from immediate settlement), and the volume of the 

image of value is allowed to fluctuate, the new property of ‘rate of yield’ or ‘interest’ is born: 

interest, then, is a new property of a generic financial asset, but was never a property of classical 

object. To cite another example, ‘risk’, which may have always already been a generalized and 

virtual property to any prior classical exchange (e.g. how do I know that the 20 yards of linen I 

receive in exchange for my 1 chicken will  not be a poor quality of clothe? Or that the 1 chicken 

I receive in exchange for my 20 yards of linen won’t be diseased?), now becomes actual and 

palpable, pertinent, and capable of augmenting with time. In fact, different kinds of risk now 

begin to differentiate themselves as a property of the generic financial asset: now there is ‘default 

risk’ in addition to simply ‘fraud risk’ or ‘quality risk’, e.g. as with a diseased chicken or poor 

quality of cloth, and so on.  

 

For this reason, we see that the repetition of the classical object by generic finance requires a 

loosening of its invariance requirements, but that it also results in the differentiation of new 

economic properties concomitant with this new class of exchange.  

 

On the one hand, we see that this is the differentiation of a secondary class of exchange; and that 

its motions are derived from the congruent motions of classical exchange, the latter of which 

comprise the motions of a historically more original class of exchange. And while this new 

permitted class of motions does not congruently preserve all economic properties of the figure 

when it moves into its image of value, its transformations nonetheless do preserve a ‘similar’ 

economic object. Indeed, the object will never change its shape as it moves into its image (–

which, as we will see, does happen in cash and synthetic securitization). But for instance, the 

image of value of a generic financial asset of a bond is now free to fluctuate over its maturity of 

30-days, 1-year, 10-years, and so on. For this reason, we see that the class motions of a generic 

financial exchange no longer preserves as invariant all classical economic properties of the 

                                                 
8 Ibid pg. 54 
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object as it is transformed in the course of its exchange, and yet does keep them ‘similar’ 

enough. 

But on the other hand, we have also observed that the transformation of an economic 

object by manner of generic financial exchange will not only not preserve the orientation of the 

object (an historical invention already boasted by classical exchange), but now will also not 

preserve the tenure of the exchange as immediate settlement, and relatedly, will not preserve the 

image of value of the economic object when it is so transformed by the exchange [figure 4.3e]. 

This means that the volume of the image of value of the object is no longer an invariance 

requirement over the tenure of a generic financial exchange. Or what is to say the same thing: 

generic finance makes no distinction made between different proportions, insofar as an object 

whose volume will grow or shrink as it moves into its image is still regarded as symmetrical with 

that image –were this not the case, there would be no symmetry, which means no price would be 

arrived at, and no exchange would occur.  

For this reason, we see that while generic finance is historically derived from and in some 

sense ostensibly predicated on classical exchange, we also see that generic finance already 

contains classical exchange within itself –but not vice versa– and that therefore generic finance is 

both a larger class of transformations, and is said to ontologically have ‘more symmetry’ than the 

classical exchange.   

 

Let us now consider synthetic finance, which progressively differentiates itself from out of 

generic finance.  

 

 

 

Appendix 4.  
Synthetic Finance 
i. In the course of our discussion of the differentiation of similarity from out of congruence, our 

reader became increasingly aware that we were observing the progressive differentiation of an 

ontologically more fundamental class of transformations from out of a less fundamental class, 

but that the less fundamental class is historically prior. We know that there is a quantitative 

increase of symmetry marking this new differentiated class of similarity transformations, since it 

involves the preservation of all of the same geometric properties preserved by congruence, while 

yet loosening the invariance requirement on length, so that when the figure is reoriented into its 

image, subsequently a proportional magnification or diminution of the volume of the image of 

the figure results. For this reason, different sizes of the same geometric figures are symmetrical 

nonetheless, inasmuch as they belong to the same equivalence class of similarity transformations. 

 Our reader will have realized at this point that because we have allowed the logic and 

conceptual resources of symmetry to bathe our own study of the ontology of exchange, we have 

been able to herein observe the occurrence of a likewise phenomenon. We considered the 

differentiation of generic financial exchange from out of classical exchange, and became 

increasingly aware that here too we were observing the progressive differentiation of an 

ontologically more fundamental class of economic transformations from out of a less 

fundamental class, but that once more this less fundamental class is historically prior. We know 

that there is a quantitative increase of symmetry marking this new differentiated class of 

exchange, with all of its objects and new economic properties (e.g. of rate of interest, default 

risk, etc.) that actualize themselves and proliferate en masse, since the exchange of such objects 
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involves the preservation of all of the same economic properties preserved by classical exchange 

–except, of course, and importantly, that by loosening the invariance requirement on the property 

of tenure as immediate settlement, when the object is reoriented into its image of value as 

money, subsequently a proportional magnification or diminution of the volume of its image of 

value as money results.   

 This comprises the ontological process of generic finance, it is the ontological 

consistency of the generic financial exchange, it is the ontological commonality shared by all 

generic financial objects –it is the ontology of the generic asset, as such. Whether considering 

generic debt, i.e. all fixed income instruments, such as bonds, bills, notes, commercial paper, 

mortgages, and so on; or whether its generic equity, such as stocks, insurance, or real estate: in 

all such acts of generic financial exchange, as the asset is reoriented into its image of value as 

money, we see that the invariance requirement placed by classical exchange on the property of 

tenure is loosened, so that now the term to maturity of the exchange is allowed to extend out into 

time, which means that settlement is no longer immediate; and with it, the volume of the image 

of value as money begins to grown or shrink, and the new properties of ‘rate of interest’ and 

‘default risk’ differentiate from out of their prior classical proprietal incarnations of simple ‘one 

time yield’ (at the point of sale/immediate settlement) and general ‘counterparty risk’. However, 

once again, all other such economic properties of the object that are invariant under a classical 

exchange continue to remain invariant in generic finance. 

 

We have only been able to materially evaluate this historically secondary but ontologically more 

original class of exchange because we have examined the quantity of symmetry marking each of 

these two respective equivalence classes of exchange. We have already observed in Appendix 1 

that the study of invariance under conditions of transformation was initially a group-theoretic 

concept applied to the study of the ontology of geometric spaces. For this reason, in future 

research we will revisit two mathematical group theorists par excellence, Evariste Galois and 

Felix Klein, for a more technical group-theoretic exposition of the concept of symmetry. 

However, even here it is interesting to pursue this isomorphism between the symmetry of 

geometric transformations and economic transformations yet further still.  

 

This we will now do with synthetic finance. 

 

ii. Similarity does affect the figure, but really not all that much.  

Under a similarity transformation, though the figure’s lengths of sides and volume may 

change, the values of its angles are still preserved, any parallel lines will remain parallel, and all 

other properties known to classical geometry continue to remain rigid, congruent, and otherwise 

unchanged when that figure is reoriented into is image in space. However, under the 

transformations of projective geometry, many of these properties are no longer invariant.  

For example, projective transformations do not preserve the values of angles, parallel 

lines do not remain parallel, and as well, many other classical geometric properties of the figure 

may undergo fairly radical changes [figure 4.4]. For this reason, we can see that whereas a 

similarity transformation will not alter the basic material shape of the figure ‘too much’ (i.e. it 

remains ‘similar’ enough), this is no longer the case in projective geometry. For while in a 

similarity transformation the volume of the figure may grow or shrink, its exact shape will 

always be preserved –e.g. a triangle will still remain a triangle, a square a square, a circle a 

circle, and so on. However, a projective transformation is a thoroughly dedifferentiating and 
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redifferentiating process. It will frequently change a circle into either an ellipse, a hyperbola, or a 

parabola, and vice versa [figure 4.4a], and therefore any conic sections (hyperbola, parabola, 

ellipse, circle) are ontologically indistinguishable in projective geometry –or what is to say the 

same thing, under projective transformations all conic sections are symmetrically transformed 

into their image, inasmuch as they belong to the same equivalence class. Or to take another 

example, any two lines under projective transformation will eventually intersect, which means 

that parallel lines do not remain parallel under a projective transformation, a square could 

become a triangle, or metamorphose into any other kind of figure, and vice versa [figure 4.4b]; 

or a triangle could open up and stretch its sides out to infinity [figure 4.4c]; and so on. For this 

reason, in projective geometry varieties of different types of geometric figures will belong to the 

same equivalence class. 

 In this respect, we see and say that there is no one-to-one correspondence between the 

points and lines of a given geometric figure when it is projectively transformed into its image. 

And for this same reason, we will observe that the structure to the space of projective 

transformations is no longer the familiar Euclidean coordinates of classical geometric 

transformations, whether of congruence or similarity: it is clearly not flat and zero-curvatured, 

and the distances between its points and lines are not everywhere the same, as in Euclidean 

geometric space. Rather its space, or ‘domain of action’, is now non-Euclidean.  

 

There are two points to immediately apply towards the development of our ongoing examination 

of the ontology of exchange.  

 

First, it is not unimportant to recall here that our own case study of credit derivatives in seven 

notes independently stumbled upon the observation that the differentiation of synthetic finance 

signals a quantitative increase in symmetry over the other two historically prior classes of 

exchange of classical exchange and generic finance, insofar as many of their invariance 

requirements are simply dropped from the synthetic exchange. And importantly, when this 

happens, we consequently see that entirely new and unique synthetic economic properties 

actualize and differentiate themselves which were not actual in the historically-prior classes of 

exchange.   

 

So for example: 

 

Notes 1-3.  

In Notes 1-2 we observed that already even in a relatively basic single-name CDS and 

single-name TRS there is no required collinearity of risk and physical exposure –which, notably, 

is an invariance requirement in the generic financial exchange of an insurance contract, i.e. 

wherein one cannot exchange the risk of an object to whose physicality they are unexposed or 

otherwise unrelated. And of course in all other generic financial assets, risk and cash flow are 

properties that are absolutely collinear with the materiality of the asset, as such (e.g. if a bond is 

purchased, its risk and cash flow remain attached to the asset).  

In Note 3 we furthered explored the loosened invariance requirements marking the 

exchange of single-name synthetic assets by itemizing a brief list of collinearities whose 

invariance is required by classical exchange and generic finance, but which are now no longer 

preserved  –namely: (a) not only is there is no invariance requirement on collinearity of risk and 

exposure, e.g. no party to the synthetically-replicated risk and its cash flow is required to own or 
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be otherwise originally exposed to of the referent; (b) but there is now no invariance requirement 

on collinearity of tenure, e.g. the referent may have a different maturity than the synthetically 

replicated asset; (c) there is now no invariance requirement on collinearity of notional value, e.g. 

the referent may have a different notional value than the synthetically replicated asset; and (d) 

there is now no invariance requirement on collinearity ‘in-kind’, e.g. the referent can be any 

number of different species of financial assets, but which the synthetic asset changes ‘in kind’ in 

the process of its replication (And we gave as an example a senior secured generic bond vs. a 

synthetically-replicated senior unsecured generic bond; but we could have chosen any number of 

examples of the metamorphosis of the asset in the course of its synthetic replication).  

 

Notes 4-5.  

If Notes 1-3 directed us towards the indubitable observation of the hyperfungibility and 

increased symmetry marking single-name synthetic assets, in Note 4 we observed that this allows 

for the ready dedifferentiation and redifferentiation of synthetically replicated risks and cash 

flows through the pooling and tranching process of structured finance.  

And what did we see? Simply put, we saw that the combination of loosening the 

aforementioned invariance requirements on such collinearities with now the technology of 

structured finance results in the progressive differentiation, or a birth-to-actuality, of new and 

unique economic properties singular to a multiname structured synthetic assets: we saw, for 

instance, the creation of the new properties of ‘levels of subordination’, ‘attachment points’, 

‘detachment points’, ‘credit enhancement’, and ‘natural leverage’ –and this is merely the 

beginning of the new properties that a more thorough of exposition of structured synthetic 

finance would reveal.  

In short, then, we observed that the progressive differentiation of synthetic finance 

involves –quite paradoxically– the quantitative metricization of more economic properties, while 

yet the process of synthetic exchange involves quantitatively more symmetry. For we observed 

that these properties are organically created by way of a synthetic exchange alone –and are 

organically created, no less, by manner of loosening the invariance requirements present in the 

historically prior but ontologically less original classes of exchange. And that this means there is 

more symmetry to the process of this class of economic transformation, or exchange, itself. 

In this respect, in Note 4 our consideration of the creative differentiation that is the 

process of pooling and tranching endemic to structured finance paved the conceptual foundations 

for our examination of the synthetic vehicle of credit linked notes in Note 5. Here, then, in Note 5 

we saw that, on the one hand, the use of CLN’s in a structured synthetic financial exchange is the 

effective creation of a generic financial exchange –between the obligor qua CLN issuer and the 

lender qua CLN investor– within a synthetic exchange; and that this equates to an organic 

derivation of a new generic asset from a synthetic exchange, but whose value is linked to the 

value of the synthetic asset: this means that the traditional financial process which defines ‘the 

derivative’ as ‘an asset whose value is derived from a generic referent asset’ has effectively been 

reversed; for now we derive the value of a generic referent asset (the CLN) from the synthetic. 

And so, on the other hand, we saw that this means that the CLN investors, who have prefunded 

protection payments to the CLN issuer, have purchased a very real, material, vested interest in 

the financial well-being of the CLN issuer, as well as the continued financial viability of the 

synthetic portfolio, whose value is the referent to which the value of the notes they hold are 

linked. 
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Notes 6-7. 

A continuation of the thought developed in Notes 4-5 led us to discuss, in Note 6, the 

technology of a structured investment vehicle (SIV). The most significant observation herein was 

that by issuing CLN’s linked to itself, the SIV creates itself as an asset-backed security.  

How, then, can we fail to observe the profound material significance –as outlined in 

Notes 1-6– of the progressive differentiation of a new class of exchange that at once reveals the 

portable hyperfungibility of the economic properties constitutive of the asset itself by way of a 

technology that antedates the very concept of private property. 

 For this reason, in Note 7 (and our reader is here encouraged to reread Note 7 and our 

Ending with a Modest Proposal at this time) we began to speculate about the construction of a 

universal synthetic CDO, whose reference portfolio, and whose material composition was a co-

equal split between (i) gross global product and (ii) an individual’s annual taxable income. This 

would simultaneously tether each reference portfolio to a combination of collective and 

individual wealth. If everywhere everyone was an originator of their own synthetic CDO 

composed in the manner outlined and illustrated in our modest proposal, but also every person 

was a CLN investor of every synthetic CDO everywhere, the following question arises: Is it 

possible that the historical materialist arrival of structured synthetic finance signals to us that 

for the first time in the history of humanity, what is the most equitable is also now the most 

profitable? This is a remarkable prospect to indulge, indeed.  

 

Secondly, then, there is also a major point here that is a Deleuzian, or rather a speculative 

materialist point –it is a point about a new difference produced through repetition: the object is 

repeated through the process of its synthetic replication, but through its very repetition a new 

difference has been produced. Here, we see that we are now capable of synthetically creating the 

organic –and if the organic is capital, it has been created by way of circulation, as such, not 

simply or exclusively any longer by way of the process of production.   

Of course, let us note that all of our abovementioned observations are predicated on the 

quantitatively increased symmetry marking synthetic exchange; but then again, such increased 

symmetry is predicated on the hyperfungibility of risk and cash flow, i.e. their abilities to be 

plastically deployed and redeployed, or created and destroyed wily-nily; which means that such 

symmetry is not simply quantitatively increased, but also qualitatively different in kind. Let us 

not overlook the crucial fact that none of the progressively loosened invariance requirements 

marking synthetic exchange would occur were it not but for the fact that risk and cash flow are 

extensive properties of the exchange whose plasticity ensures their fungible creation, destruction, 

extraction, injection, distribution, and redistribution alike.   

For this reason, when we are saying and seeing that there is no one-to-one 

correspondence between the properties of given synthetic assets when transformed into their 

images in space, we should be aware that we are observing that the space of synthetic finance is 

no longer the familiar economic space of either classical exchange or generic finance –i.e. it is 

clearly not the flat and zero-curvatured Euclidean space familiar to classical and neoclassical 

economics. Rather, its space, or ‘domain of action’ is non-Euclidean. Moreover, it is becoming 

increasingly topological. Capital is regressively differentiating to topology.   

Further examination of the structure to the space of synthetic finance is therefore a future 

task for speculative materialism. For this reason we now turn our attention to the study of 

multiplicities, or, the dynamical material structures of the assets and markets they populate.      
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Appendix 5. 
Markets as Multiplicities 
i. We have discover an isomorphism between geometry and exchange, insofar as both fields 

study the different invariant requirements on properties of objects under transformation in space.  

 We have seen and said that classical geometry from the beginning already incorporates a 

specialized conception of invariance into its concept of symmetry –defined, strictly speaking, as 

congruence; and we know that this was due to its presumption about the structure to the space of 

transformation. If a figure is said to be congruent –and therefore symmetrical– when reoriented 

into its image, but now in a different place in space, this can only be due to the fact that the 

structure to the space of transformation is rigid, flat, zero-curvatured, and the distance between 

all points and lines are homogeneous and everywhere the same: in short, this space is Euclidean. 

And likewise, even if the invariance requirement on lengths of sides is loosened, so that the 

volume of the figure is allowed to grow and shrink over the course its transformation, ‘similarly’ 

scaled copies of the figure will still be produced, and all other properties of the figure will 

continue to remain unchanged: in short, this space, too, is Euclidean. Things may be said to 

change, or vary, under this kind of transformation. But it is an invariable form of variation, an 

empty change. Things don’t really change all that much.    

It was the existing isomorphism between geometrical transformations and the 

transformations of exchange that allowed us to observe that congruence is to classical exchange 

what similarity is to generic finance –and that the structure to these spaces of exchange are the 

flat and zero-curvatured Euclidean space of their transformation. So too, our speculative 

materialist question going forward is that if projective geometry is to synthetic finance, to what 

then is topology? This is a question about the future development of finance as a class of 

exchange.  

 

In the course of our examination of the ontology of exchange, we have begun to realize that so 

much depends on what is the structure to a space of exchange.  

Is our conception of the space of exchange homogeneous? Is there a single, flat, ambient 

space always and only that comprises the space of exchange? Is the structure to economic space 

a zero-curvatured 3-dimensional surface, on which diverse sets of commodities, with all their 

variant and invariant economic properties, walk about, conversing with another? Or are there 

different spaces to exchange –both a flat and zero curvatured space, but also one or more uneven 

and curved spaces? And if there are different spaces to exchange, does this mean dimension is 

not an economic invariant? 

The short answer to this question is that we know there must be different structures 

comprising different spaces of exchange, for otherwise there would never have been possible the 

acts of exchange belonging to the class of exchange we call synthetic finance. A longer answer 

involves closer consideration of the meaning of the statement that by ‘space of exchange’ we 

simply mean a ‘market’, and by ‘market’ we understand that which structures the space of 

possibilities for the economic properties of the objects populating such spaces –or, for shorthand, 

by ‘market’ we understand a ‘multiplicity’.          

 

ii. The work of Riemann here is important. We have discussed him already in Essay Three, and 

we will discuss him in future work in more depth. For now, we need merely note that Riemann 

was instrumental in replacing a Cartesian-coordinated conception geometry, founded on an 

absolute, fixed, and flat Euclidean space, with an intrinsic geometry of surfaces in n-dimensional 
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space. In the course of this move, Riemann distinguished between the concept of ‘space’, by 

which he meant objective physical space, and ‘manifold’, by which he meant mathematical 

space: in turn, the problem, for Riemann, was to understand space as a manifold.  

To this we will add that just as there is ‘space’ qua objective physical space, and 

‘manifolds’ qua mathematical/geometric spaces, so too there are ‘multiplicities’ qua manifolds of 

economic spaces that we call markets. The speculative materialist therefore understands that by 

studying markets we are already studying multiplicities.    

 

When speculative materialism asserts that markets are multiplicities, we should understand the 

following about the structure to these various n-dimensional spaces of different classes of 

exchange: 

(a) Markets are immanent to material processes, though they are immaterial entities in 

themselves; they are nomadic spaces that distribute the structure to space itself, rather 

than sedentary spaces distributed into some predefined structure.  

(b) The metrical properties of markets are always intrinsically defined; there is no higher 

supplementary dimensions extrinsically defining its metrics.  

(c) Markets are composed of a variable number of dimensions. This means both that 

dimension is not necessarily always an economic invariant, and that markets are 

meshed together into a continuum whose metrics are not smooth or consistent.  

(d) Markets give structure to the space of exchange; they are the domain of action of 

objects exchanged for money: this means that the invariant requirements of any given 

object –and thus its class of exchange –is determined by the structure to the space of 

the multiplicity of its market.  

 

For these reasons, the speculative materialist communist is very motivated to create new 

markets. For markets, and especially markets for the circulation of synthetic assets, structure the 

space of possibilities for the distribution of risk and cash flow.   

 

   

 

 

 

 

 

 

 

 


