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Abstract

This paper attempts to synthesise some common insights across selected works

of René Magritte and M.C. Escher. Building on them, it explores their relevance

to understand (mathematical) models and modeling in social sciences, especially

in economics. It argues for a more prominent recognition and even a celebration

of the relatively unsung virtue of modeling: to highlight paradoxes and impossibil-

ities that lie beneath various representations. Despite their subversive character,

creative disjunctions can play an important epistemological role by advancing our

understanding of the nature and limitations of models, at the same time opening up

space for new concepts and conjectures. A case for the fruitfulness of such an ap-

proach in economics is illustrated by drawing examples from the works of Kenneth

Arrow and Vela Velupillai.

⇤This paper is meant to be a tribute for the 72nd birthday of Prof. Vela Velupillai. He always infused
copious art, poetry and music in all his lectures, especially on the most technical subjects, which made
them highly enjoyable for me. The panache and elegance with which he did so will forever be an elusive
standard for most. A preliminary version of this paper was presented at the workshop on ‘Economics &
The Plastic Arts’, held at Goldsmiths, University of London, during 4-5 July 2019. I would like to thank
Constantinos Repapis, Ivano Cardinale, Yohan John, Diviya Pant for discussions on related topics, even
if they may not agree with the views expressed in this paper. I also thank participants from the above
workshop for useful comments and clarifications. They are not responsible for any errors, which remain
my own.
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Figure 1: The Treachery of Images, René Magritte (1929)

Magritte, Escher: celebrating paradoxes

René Magritte, a celebrated Belgian surrealist artist, through his own playful style raised

many important questions concerning representations and the tensions that are born in

transferring an idea across di↵erent mediums. Although he was a painter, his interest

was in using artwork and paintings as medium to meditate and communicate complex

philosophical ideas.1 In fact, Magritte did not like being referred to as an artist, just like

many other surrealists, instead preferred to be ‘considered a thinker who communicated

by means of paint’ (Foucault , 1982, p. 2). Many of his paintings illustrate his keen

interest in the tenuous, complex relationship between a representation and the object

that is being represented.

More broadly, Magritte was deeply attracted to issues concerning resemblance, simil-

itude, realism, sign and meaning; explored these themes through the use of disjunctions

and disruptions. His famous painting, The Treachery of Images (1929, also referred to

as Ceci n’est pas une pipe), can be seen as a classic example of this method. Like many

others in the surrealist movement, he deftly utilised the method of juxtaposing objects

and concepts in a way that resulted in a paradoxical image or a situation. For instance,

in the case of The Treachery of Images, Magritte combines a readily recognisable image

of a pipe together with a legend in text that declares Ceci n’est pas une pipe (This is not

1This outlook which signifies ‘ascendence of poetry over painting’ seems to have been inspired by
Giorgio de Chirico. In particular, the painting Le chant d’amour (1914) seems to have influenced
Magritte decisively (Gablik, 1970, p.25).
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a pipe). This seeming contradiction between the verbal and the visual is utilised as a

device to highlight the distinction between the signifier (i.e., the sign - a painting or the

word) and that which is signified. Magritte seems to attack the uncritical equation of the

essence of things with their representations, otherwise known as the object-representation

divide. For Foucault, this also questions the implicit hierarchy that is presumed between

the object and the representation, by focusing on the idea of similitude rather than of

resemblance. Similar paradoxical juxtapositions can be found in many of this paintings

(The Palace of Curtains III (1928-29), The Use of Speech (1928), The Call of the Peaks

(1943), The Human Condition (1933, 1935)). The use of seemingly inconsistent juxtapo-

sitions or disjunctions are seen elsewhere in logic and mathematics as well that carefully

exploit the reference relations and the ambiguity of language, thereby creating paradoxes

that pave way for a deeper inquiry in to the concepts under consideration (for example,

Liar’s paradox, Russell’s paradox).2

Maurits Cornelis Escher was an extremely original Dutch graphic artist, who like

Magritte, straddled the world of contradictions, disjunctions and paradoxes through his

work. He had much in common with abstract expressionism and surrealism, even if he

never acknowledged, actively participated or thought of himself as a member of any par-

ticular group. Escher’s art works, often in the form of lithographs, engravings, woodcuts

and sketches, exemplifies possibilities from a romantic union of art and mathematics, in

particular, geometry. He never had a formal training in any advanced mathematics, his

artworks were pregnant with mathematical ideas and interesting intuitions.

M.C. Escher constructed impossible worlds, interesting geometries and experimented

with tessellations. However, depiction of infinity and reconciling the nature of the infinite

with that of the finite were of particular interest to him (Schattschneider, 2010, p.706).

Hofstadter’s famous book Gödel, Escher, Bach: an Eternal Golden Braid utilises Escher’s

work to develop the idea of recursion and self-reference.3 Escher meditated a lot on the

myriad of ‘paradoxes of perception in representation, playing with the ambiguity of the

projective systems’ (Ferrero et al., 2009, p.307). There are several examples of these im-

possibilities, inconsistencies and contradictions in his work that invites one to think about

perception and illusion. The appealing contradictions that emanate from the represen-

2A simple way to illustrate the Liar’s paradox is as follows:
The following sentence is true.

The previous sentence is false.
The above example is purely in the verbal realm, exploiting disjunctive device to highlight the treach-

erous role played by self-reference.
3Magritte can be seen playing with the idea of recursion in his painting Not to be reproduced (1937),

which fits naturally alongside Escher’s Hand with Reflecting Sphere (1935).
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Figure 2: Recursion in Magritte (Not to be Reproduced, 1937) and Escher (Hand with
Reflecting Sphere, 1935)

tation of higher dimensional objects in two-dimensional space are noteworthy (Drawing

Hands (1948), Möbius Strip II (1963), for instance). Similarly, he creates seemingly

plausible representations of buildings and spaces, which cleverly embed impossibilities

and contradict our perceptions (e.g., Belvedere (1958), Convex and Concave (1955), As-

cending and Descending (1960)). They become instruments or telescopes to think about

and grapple with profound intuitions concerning geometry and space. Consider his work

Waterfall (1961), which captures a perpetual motion that blatantly contradicts the phys-

ical laws that we are familiar with. In this piece, created with inputs from Roger and

Lionel Penrose (Schattschneider, 2010, pp.711-12), Escher presents an object that on the

face of it looks physically plausible, only to reveal the impossibilities that emerge under

careful scrutiny. The use of impossible objects in art and painting however did not begin

with Escher and have a long history that dates back at least four centuries, even in the

Netherlands. For instance, The Magpie on the Gallows (1568) by the Dutch artist Pieter

Bruegel, features a gallow that is very much in the same class as the Penrose triangle or

the impossible construction in Escher’s Waterfall. 4

What underlies works like Drawing Hands (1948) is more than the mere visual ambi-

guity that one finds in Wittgenstein’s famous “rabbit-duck” diagram for instance. Rather,

it is a kind of narrative ambiguity, whereby Escher ‘ingeniously subverts of hierarchy, ren-

4I am unsure whether Escher was directly influenced by the work of Pieter Bruegel however.
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Figure 3: Waterfall, M.C. Escher (1961)

5



dering level and meta-level perpetually reversible’ (Rimmon-Kenan, 1982, p.22). How-

ever, for both Magritte and Escher, creating these contradictions and impossibilities is

not an attempt to delve in alternative, imaginary world that are completely detached

from ordinary experience. On the contrary, as the philosopher Alquié points out:

Derealization of the everyday world was always, for the surrealists, in the

positive hope of possession and discovery. Surrealism is not a flight into the

unreal or into dream, but an attempt to penetrate into what has more

reality than the logical and objective universe. (Alquié , 1965, p.65)

What can these impossible worlds of Escher and carefully constructed disjunctions of

Magritte inform us about the study of economics? Their relevance concerns the method-

ology of economic analysis and specifically to the part of economic theorising that is

concerned with the use of models.

Economic models: mere resemblences?

The employment of models has been quite an important aspect of the methodology of

economic analysis (both theoretical and empirical) for long, and they have acquired in-

creasing prominence the twentieth century. Metaphors and analogical reasoning have

been routinely employed in theorizing about the economic world and models, in their

role as metaphorical and analogical devices aid the stories told by economists. Empirical

models have been, in turn, seen to play the role of fitting di↵erent theories to the world

(more precisely to the data). Economists have strived to develop techniques that will

aid them to identify the correct or true model among the many that are possible. Such

models are supposed to help simplify the intricate, complex world of economic phenom-

ena. A possible classification of economic models would be to see their roles as objects

that (i) help facilitate fitting theories to the world, (ii) aid in theorising and (iii) serve as

investigative instruments (Morgan , 2008). However, the distinctions between their roles

as representations, metaphor or investigative instruments may not always be distinct and

this typology does not clearly defines what we constitutes a model and the features they

embody. In this paper, we will focus on the use of mathematical models (and therefore

not statistical or empirical models) in economic analysis, which may be seen as consti-

tuting a unique category.

Economic models, like many branches of science, are closely allied to and benefited

from the use of metaphorical and analogical thinking. These metaphors range from me-

chanical, biological to fictional. For instance, the famous invisible hand (general equilib-
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rium theory), rocking horses, pendulums, sunspots (business-cycle theory), interactions

between predator and prey (class struggle), prisoner’s dilemma, trembling hands (game

theory), Robinson Crusoe, utility computers (microeconomics), turnpikes (growth the-

ory), cob-webs, billiards players, random walks - just to name a few. Given that there

is an inevitable loss of something that plagues every attempt at representation through

a model, economic models are no exception. It is important to recognise and investigate

the degree of sacrifice that may be involved in using them as analogue or heuristic de-

vices. This, in turn, has important consequences for the correspondence or validity of the

inferences drawn from the model to the original domain, which in this case is the society.

Perhaps, it is useful to briefly discuss the question of what one might mean by a

model (as distinct from their use and role). Even if a precise definition may be elusive,

Black (1962) provides a lucid characterisation: models are icons, analogues or abstract

(symbolic) formulations that share similitude with the (real or imaginary) objects they

embody. They strive to represent by preserving some properties of the original. Such in-

variant properties can range from relative proportions (as in scale models, e.g., miniature

ships), structural properties (as in analogue models) or patterns of structural or func-

tional relationships (as in mathematical models). François Quesnay’s Tableau économique

(1758) can be thought of as an early example of the latter class.

Theoretical models in economics predominantly belong to the class of analogue models

more than scale models. Therefore, desiring for an exact resemblance or striving for a

reproduction of all features in an economy is both impossible and unprofitable. Ana-

logue models in economics are often mathematical, which attempt to map some selective

properties of the economic system on to a mathematical or symbolic system. However,

these analogue models need not exclusively be mathematical: Phillips-Newlyn electro-

mechanical hydraulic machine is a pertinent example of an analogue model that serves

to capture the workings of the macroeconomic system.5

The choice of features to represent in a model may be guided by the structure or

a part of the structure that is intended to be isomorphic with the model. Note that

the notion of structure in practice can often be imaginary or a mere plausibility and

not necessarily real. In a mathematical mode, a social phenomena or the structure of

relationships are translated into a di↵erent medium (picture) or (symbolic) language.

5This is also referred to as the Monetary National Income Analogue Computer (MONIAC). For a
collection of articles that cover various aspects of MONIAC, see the special issue of the journal Economia

Politica (Vol. XXVIII, no.1, 2011) that commemorates the 60th Anniversary of the Phillips machine.
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These models are both simpler and more abstract than the economy by construction.6

One can argue that it is only by obscuring from certain features, or by being unfaithful

to the original in some aspects, will the model be able to serve its intended function.

Thus, when looking at the Marshallian supply-demand cross, the criticism that it does

not capture all that is there in a market would perhaps be misplaced. It is true that the

scissor-like figure does not accurately reflect or shine light into the myriad of complex

social relationships, context and institutional arrangements that underpin the process of

exchange in an actual market. However, by virtue of being a ‘model’ of a market and

as a heuristic fiction, it abstracts, simplifies and yet strives to map certain ‘tendencies’

concerning price movements. The ingenuity of the modeller then lies in the degree to

which the inferences drawn from the representation can carry over to the original object

of study and the level of universality that we can grant them. In this regard, it is worth

noting that the kind of interpretations - whether fictitious or existential - that we employ

concerning models are not trivial.

The di↵erence is between thinking of the electrical field as if it were filled

with a material medium, and thinking of it as being such a medium. One

approach uses a detached comparison reminiscent of simile and argument

from analogy; the other requires an identification typical of metaphor.

In as if thinking there is a willing suspension of ontological unbelief, and

the price paid, as Maxwell insists, is absence of explanatory power. Here we

might speak of the use of models as heuristic fictions. In risking existential

statements, however, we reap the advantages of an explanation but are ex-

posed to the dangers of self-deception by myths... (Black , 1962, p.228, italics

in the original)

Although these remarks were mentioned in the context of physics, they are equally

relevant for economic models as well. With that brief (and necessarily inadequate) dis-

cussion on the landscape of models in economics, we move to the examine the productive

role that disjunctions can play in models and the methodology of economic analysis.

Resemblances and disjunctions: in praise of subver-

sion

The idea that models often entail simplifications, abstractions and projections in to a dif-

ferent medium is fairly easy to agree upon. Consequently, the possible loss of complexity

6An accessible outline of the procedures concerning the use of mathematical and theoretical models
can be found in Black (1962, pp. 224-225, 230-231).
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and nuance involved in the original object inevitably opens up space for scepticism con-

cerning the veracity of such representations. Based on such scepticism, one may conclude

that economic models in the form of graphs, mathematical models etc. are necessar-

ily inadequate as authentic representations. A pertinent objection at this point would

be that the veracity considerations should not require that all models should serve a

photograph-like function. Instead, the verisimilitude (or the lack of it) cannot be judged

independent of the purpose or the intended function of the model. Such a claim would

be valid, of course, only as long as the omission in representation does not deprive us of

useful insights for the phenomena it intends to explain.

Another relevant point here is the intended interpretation of the model that we dis-

cussed earlier. If economic models are taken to be existential representations (as is) ,

this poses a more intricate issue when these models are used for policy decisions. The

possibility of feedback loops, whereby the decisions based on the model end up a↵ecting

or influencing real world outcomes, is of real concern. Similarly, some scholars point

out the possibility of economic models playing a performative role in which models go

beyond merely describing an economy. Instead, these models actually shapes the social

world they are meant to be describing. This critique is well articulated in MacKenzie,

Muniesa, & Siu (2007) and the vast subsequent literature it engendered.

The under-appreciated aspect of economic modelling that I wish to draw attention

to is, at least in the face of it, subversive in nature. This concerns a model’s ability to

consciously generate disjunctions while serving as a exploratory or an investigative instru-

ment. A perception of disjunction - an apparent disconnect or contradiction between the

entities involved - has often led people to declare such instances as paradoxes, impossibil-

ities or inconsistencies. No one more than the surrealists have employed this disjunctive

device in a fruitful manner in their paintings, music, literature and theatre. They used,

inter alia, disjunctions to present interesting ideas in the realm of pure thought, chal-

lenge conventional perceptions and received wisdom, highlight neglected associations and

advance philosophical discussions. Even though they were not economists, Margritte and

Escher, regardless of their surrealists credentials, used disjunctions in creative ways to

present contradictions.7 They both opened up ways to challenge tacitly accepted con-

7Magritte, however, was not completely detached from the economic issues, at least from a specific
political viewpoint:

The only way that poets and painters can fight against the bourgeois economy is to
give their works precisely that content which challenges the bourgeois ideological values
propping up the bourgeois economy. (Magritte, 2016, p. xiv)
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cepts, especially those concerning the relationships between representations, perception,

space, language and reality. It is this capacity of advancing new insights, concepts and

hypotheses by unshackling existing perceptions and accepted conclusions that is pow-

erful and needs to be celebrated. A modelling philosophy that focuses on identifying,

constructing or deriving disjunctions in a framework or theory serves two functions: (i)

to highlight aspects that are often hidden in a formal framework that sheds light on the

limits of a chosen theoretical framework (ii) contradictions and attempts at explaining,

in turn, set the stage for generation of novel hypothesis and theories, which is the main

business of any scientific enterprise.

Disjunctions perceived by the reader of the model can take many forms. A non-

exhaustive list could cover the following: perception of a dissonance between the features

of reality and its representation in the form of a model; a disjunction between the eco-

nomic intuition and the implications of the model; disjunctions that present themselves

as potential surprises in the form of impossibilities, inconsistencies between aspects or

notions within model. While all of these disjunctions are legitimate, the first two are per-

haps the most recognised and characterise much of the critical engagement with economic

theories and models. The latter is relatively less emphasised. In these, the disjunction

often concerns the internal consistency, ambiguity, indeterminacy and even the limits of

the formal language (or the kind of mathematics) in which a model is clothed.8.

There are several instances where this approach has been employed and has yielded in-

teresting results.9 Among these, two examples in the domain of mathematical economics

that are worth mentioning for the present purpose. First, the Arrow’s impossibility theo-

rem, which showed that it was impossible to construct a social welfare function that was

based solely on individual preference functions. This impossibility, which can be seen as

a disjunction between seemingly plausible individual choice functions and social choices,

opened up the whole field of collective choice theory and a profound influence on the way

welfare economics developed. According to Kelly (1978, p.1) this ‘deeply influenced the-

oretical welfare economics, moral and political philosophy, and mathematical approaches

to microeconomic theory led to a whole new branch of welfare economics called social

8Although it is worth noting that strict adherents of intuitionistic-constructive mathematics broached
by L.E.J. Brouwer would demur that mathematics itself is a languageless activity and that language can
only provide a description of that activity.

9Although I have used the terms paradoxes, inconsistencies, impossibilities interchangeably and in
the same breath, there is a need to distinguish between them. A mere paradox or inconsistency may or
may not always be of interest or have important consequences. Economic theory has had its fair share
of paradoxes. However, the sense in which I use the term disjunction in this paper is a more general and
it is distinct from the rest in pointing to the epistemological limits.
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choice theory’. The history of this development can be found in Lützen (2019).

The second example is related to the disjunction between the notion of existence of

a mathematical object (pertaining to economic models) and the ability to compute or

construct these objects. This has important epistemological consequences and highlights

the gulf between what we can ‘prove’ to exist and the theoretical possibility to compute

them e↵ectively (or decide membership). Velupillai has done more than anyone that I

know of to advance this area of research through his research program on computable

and constructive economics for the last four decades. Velupillai (2009) presents several

undecidability and uncomputability results concerning a variety of issues in mathematical

economics ranging from the undecidability of rational choice, understood as maximizing

choice; algorithmic undecidability of a computable general equilibrium; the uncomputabil-

ity of Recursive Competitive Equilibrium, the recursive undecidability of the excess de-

mand function, the constructive indeterminacy of Nash equilibria of finite games in game

theory. These results highlight the limits of specific mathematical formalisms, distin-

guishes the di↵erent kinds of mathematical foundations and their implications. Some of

these results specifically highlight the presence of undecidable disjunctions in economic

models, which cannot be made constructive.

These results, like those of Arrow’s, seem subversive or negative, only at the outset.

A careful examination opens up new vistas of thinking about economic theorising and it

has given rise to a research program on computable and constructive approaches to eco-

nomic theorizing. More interestingly, it points us to the dissonance between the pseudo-

precisions of the mathematical models on the one hand and the ‘conceptual fragility of

the economic underpinnings’ (Velupillai , 2015) on the other. Similar tussles based on

disjunctions in mathematical philosophy, where attempts to reconcile formal mathemat-

ics and intuitive notions have resulted in deep debates that have clarified the scope and

limits of mathematical knowledge (Horsten and Welch, 2016).

Magritte often indulged in a deliberate method to obscure things from the observer,

‘forcing us to question and think for ourselves about the world’ (Day , 2018).10 Escher

experimented with infinities, recursions and employed carefully constructed deceptions in

his geometric objects that make us question about the nature of space and reality. Both

examples above that concern economic modelling are similar in their character. In my

opinion, they both echo the spirit in which Magritte claimed that de Chirico’s painting

10 There are more things in heaven and earth, Horatio,
Than are dreamt of in your philosophy. - Hamlet (1.5.167-8), Hamlet to Horatio
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Le chant d’amour (1914) showcased the ‘ascendence of poetry over painting’.

It is apposite to conclude with a succinct reflection by Velupillai on the approach

fostered by a famous economist, Richard Goodwin, who was also an artist and an excellent

applied mathematician:

To be skeptical is an art - but it can be fostered, paradoxically, by the

formalism of a mathematics of ambiguity, entirely based on the Erlanger Pro-

gram. It was, in art, fostered by Escher, trained in geometry by Coxeter.

. . . I believe geometry can be harnessed to teach and represent

economic indeterminacy and ambiguity in fruitful ways. This was why

Goodwin was aware of the need for rigorous approximations of the conceptual

bases of economic theory. He recognized that our concepts are always an

approximation to a reality, the appearance of which was always

deceptive, never completely encapsulable in any formalism - that

was something he had to grapple with as a painter, every time he put canvas

on easel, and, then, brush to canvas. (Velupillai , 2015, p. 1494)

References
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