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WRITING AN ALGEBRA FOR THE SOCIAL SCIENCES: 
FREUD’S AND LACAN’S MATHEMES
Carlos Gómez
There was an epistemic revolution at the time psychoanalysis was becoming a field of knowledge. In the middle of the nineteenth century the scientific community was debating the status of what would be called Natural Sciences (Naturwissenschaften) and the Sciences of the Spirit (Geisteswisseschaften.) Psychoanalysis was not able to evade this debate at the time Freud was establishing its foundations. 

Referring ourselves to this debate is not mere entertainment since it is about thinking how psychoanalysis faces social research. Through these lines we will try to show the founding efforts of both Sigmund Freud and Jacques Lacan to give psychoanalysis a rigorous status, particularly in regard of social issues. This is where the emphasis of this article is situated. 

The two key words in the dispute between Natural Sciences and Sciences of the Spirit are the verbs to explain (erklären) and to understand (verstehen). We know the debate was due to the emergence of Hermeneutics and the argument that scientific strictness in Sciences of the Spirit would be precisely in interpretation and understanding as verstehen. Carl Menger (1990) and Wilhelm Dilthey (1989) are paradigmatic examples of this position.

Rickert and Windelband reconsidered this issue as a separation between “Sciences of Culture” and “Sciences of Nature” or as “Nomothetic Sciences” and “Ideographic Sciences.” Years later, Karl Jaspers, a contemporary of Freud, applied such a distinction in his General Psychology to state that the issue in Psychology is to understand/interpret, not to explain (1997.) This debate was contemporary in time and space to psychoanalysis. The question is then: what side should psychoanalysis be on according to Freud?

This is where we find Freud’s originality. In his obstinacy for labeling his psychoanalysis as a Natural Science (Naturwissenschaft) he openly avoids the question, he simply ignores it. Freud does not choose between Natural Sciences against Sciences of the Spirit, because the alternative does not exist for him. Apparently, it is not possible to speak but of Natural Sciences in scientificism. Freud did not know any other kind of science.

This may be disturbing if social research is thought through psychoanalysis. But, contrary to common belief, this founding gesture of Freud would be repeated by Lacan when he denies that interpretation, understood as comprehension or hermeneutics is inadequate to psychoanalysis. If psychoanalysis does not stand on the side of human or social sciences through an interpretative method, what would the use of psychoanalysis be when considered for social research?

The reader may immediately object, not without reason, that it is not so, since the most important work of Freud is precisely “The Interpretation of Dreams.” In this way then, psychoanalysis should be regarded as hermeneutics. But this is not so. For Freud, the method of Natural sciences is explanation, not understanding. When Freud referred to explanation as understanding he used the term Deutung and not erklären. The German title of “The Interpretation of dreams” is “Die Traumdeutung” that could literally translate as “The Meaning of Dreams.” For Freud, the meaning of a dream (Deutung) is equivalent to a new type of causality and therefore of an explanation. It is about making oneiric associations leading to the clarification of the connection between the manifest content and the latent content. Freud is not thinking about the unconscious as an inner darkness to be interpreted in order to bring it out into the light. Freud was aware of such misunderstanding and he pointed this out in a footnote in “The Interpretation of Dreams” in 1925 (Freud 1900, pp. 507-508).

Freud does not think that the explanation imperative is violated since  interpretation is not an hermeneutic seeking sense but the localization of explaining bonds, so sense is only a kind of semiological causality. We propose, then, that the Freudian position would surpass Freud himself and take him to unsuspected roads. Nowadays, for us, this is clearer since the causality Freud referred to was a synchronic causality, not diachronic, in the terms of Ferdinand de Saussure.

However, this is not all that matters. It is necessary to explain what Freud did to think about psychoanalysis closer to physics and chemistry than to the sciences of the spirit. In fact, he gave this new science the name of “psychoanalysis” referring to a genealogy derived from chemistry as Freud so well points out. A note from his text Advances in Psycho-Analytic Therapy points out the following (Freud 1919, p. 160): 

…we point out to the patient these instinctual motives, which he has hitherto been unaware, – just as a chemist isolates the fundamental substance, the chemical ‘element’, out of the salt in which it had been combined with other elements in which it was unrecognizable.

Also, in his article Observations on Transference Love, Freud says the following (Freud 1915, pp. 170-171):

The Psycho-Analyst knows that he is working with highly explosive forces and that he needs to proceed with as much caution and conscientiousness as a chemist. But when have chemists ever been forbidden, because of the danger, from handling explosive substances, which are indispensable, on account of their effects?

It is known that Freud had a relationship with the most important physicists and chemists of his time (Assoun 1981), among them Haeckel, Büchner, Helmholtz and Mach stand out, who were also friends of Albert Einstein. Then, Freud, together with Brücke and Du Bois-Reymond signed the ‘physicalist oath’ (Jones 1981, p. 45) where they pledged that only physical-chemical forces, excluding all others, act in the organism, that the physical-mathematical method is the only valid method and that all scientific explanations are reduced to the forces of attraction and repulsion. This oath is also called the reductionist postulate. In those days, being a reductionist was a matter of prestige and scienticity.

How do we reconcile a Freudian physical-chemical posture with the matter of interpretation? The key is in one of the most important chemists of his time, whose work was known to Freud. His name: Justus von Leibig. This chemist is reputed to have opened the age of experimental chemistry in Germany. Before him, there were no specific classes of chemistry in German universities.

Freud was inspired then in the analytic-organic chemistry of Leibig (Assoun, 1981) when he named his science as psychoanalysis: psychology is understood as analytic just as the chemistry founded by Leibig. This could not be any other way since this chemical science comes from physiology and physics simultaneously and they have common and merging interests in an energetic matrix. This legitimizes psychoanalysis because it was founded upon a finding by Mayer: matter cannot be neither created nor destroyed but transformed. The energetic matrix also complies with the same principle.  

Leibig, being a physiologist, proposes an energetic biochemistry that beginning with an analytic of the components of organisms, allows with a single strike, to think of an analytic chemistry that breaks down the elements and points out the concurrent forces. Based on Leibig, Freud might formulate his analogical chemistry including the question of analytics (Morales, 2008.) This is how Leibig describes chemistry in his Letters about chemistry (Assoun, 1981, p. 63. emphasis, mine.):

Chemistry studies the properties of bodies, the changes they suffer when they come in contact with other bodies. All gathered information becomes a language; every property, every change observed in a body, is a word from that language.
For Leibig, the analytic method does not result in breaking down something mechanically, but in finding the articulations of a kind of syntax. This means that breaking down (analyzing) an understanding becomes two moments of the same formulation. Leibig continues (Assoun, 1981, pp. 63-64):

When compared, bodies present certain analogies or certain differences in form, properties, as varied as the words from the richest language, as diverse as the expressions from our senses (…). In the particular language bodies talk, we find, as in any other language, articles, cases, all inflections of nouns and verbs, we even find a great number of synonyms (…). We know the meaning of their properties, that is of the words spoken by nature and to read these properties we use the alphabet we have learned. 

An important consequence: chemical analysis does not deal with separate pieces but with a dynamic process of interpellation (Assoun, 1981, p. 64):

The chemist questions a mineral and the mineral answers it is sulphur, iron, chrome, silicon, aluminum or, if combined in another form, that contains a certain word from chemical phenomenon; this is chemical analysis. 

This is the same as clearly saying that breaking down (analyzing) requires an updating of a language otherwise dead if it had not been for the act of breaking down (analysis.) Freud, impregnated with this conception of chemical research, would “remember” it spontaneously and would take full advantage of it when it matters to make evident a language: the chemistry of the unconscious.

From all of the above we may conclude that the psychoanalyst thinks as a physicist and acts as a (Leibignian) chemist.

Freud is thinking about a different way of understanding chemistry and physics and he finds a new form of causality to develop his own field. This is what he called semiological causality or, in other words, understanding as explanation. This is why he never thought of psychoanalysis as a science of the spirit.

We should not forget that it is from physics, chemistry, physiology and astronomy where the founders of psychology (Wundt, Koller, Wertherimer, Köfka) emerged, but it is only Freud who understood that natural sciences must be regarded as a language, even if he himself could not explain it fully.

Freud knew that if he affiliated to the naturalist position of science, his discoveries would not only be accepted but also validated by the scientific community, where he always wanted to belong. However, his epistemological ways would lead further than those ideals. Freud made a difference precisely where the sciences we mentioned could not. Language allows for the explaining of the unconscious formations: symptoms, jokes, dreams and slips.
What is then the lesson in all this regarding social research? The answer is found in the way French psychoanalyst Jacques Lacan takes from the Freudian project and re-founds through a return to Freud.

From Freud to Lacan and back: the matheme
Just as Freud had disassembled the dichotomy between natural and human sciences, a similar disassembling happened with French thought during the twentieth century. Foucault (and also Bachelard, Althusser and Levi-Strauss) in his text The Order of the things (1994) shows the discursive conditions which enabled the simultaneous emergence of biology, economics and anthropology, in a way in which the difference between human and natural sciences collapses only to be regarded in discursive terms. French philosophers, due to this type of position were called anti-humanists, because they consider human sciences in a structural way and not as hermeneutic, such as existentialism and phenomenology (regarding ‘human’ in terms of “persons” or “individuals” with interiority.)

Lacan was an heir as well as an interlocutor in this debate. The French psychoanalyst considered that the birth of a science in modern terms corresponded to the production of his algebra. There would not be, then, the algebra, but particular algebras to found a science.

An important figure for French thought of that time was Alexandre Koyré who was also a teacher to Thomas Kuhn. Koyré considered history of science, particularly the Copernican revolution, on the basis of the inedited mathematical formalization. For him, the real revolution was not given by “great people” or “heroes” such as Galileo, Copernicus or Kepler, but rather because language (the discursive structures or its grammar) allowed them to view the world in a different way (perspective allowed by the structure of the times not by any culture or psychological interiority). Only in that time could mathematical and geometric formalization have been used to think about space. For Koyré, scientific revolutions are mainly the result of a new grammar or way to consider the empiric (not as a psychological internalization, but as language) rather than the search for new empirical results or the relationship among facts. For this reason, optics as a science was not made possible because of the invention of the microscope but because of the geometrization of space. Koyré (2007, p. 71) writes then:

It was only like this that the limits of empirical aristotelianism could be surpassed and how a truly experimental method could be developed, a method in which mathematical theory determines the structure of the research or, taking the terms of Galileo, a method using mathematical language (geometric) to formulate questions to nature and to interpret the given answers; which, substituting the questionably known empiric world for the rational universal of accuracy, adopts measure as the most important experimental principle

This is the great idea allowing Lacan to think about mathematical formalization as a way to give epistemological discipline to psychoanalysis. In Lacan’s terms, mathematical formalization would be related to letters. This is how he enunciates this in his second seminar (1991, p. 299):

The little symbolic game in which Newton’s system and that of Einstein is summed up has in the end very little to do with the real. The science which reduces the real to several little letters, to a little bundle of formulae, will probably seem, with the hindsight of later epochs, like an amazing epic, and will also dwindle down, like an epic, to a rather short circuit.

These “little letters” refer to a type of writing: the matheme. Even though Lacan was never interested in regarding psychoanalysis as a science, he used resources from the philosophy of science to consider what would give psychoanalysis scientific discipline. Bachelard’s (also Lacan’s teacher) thought was very important at this point, since he considered poetry, mathematics, psychoanalysis or medicine would each have its own epistemology to be precise in thinking. That is why psychoanalysis (or poetry or medicine) would not adapt well to the restraining jacket of blind positivism or the pandemonium of measuring that was not less strict.

What resources were available to Lacan? Mathematics, topology, logic and mathematical formalization based on algebra. Lacan re-founds psychoanalysis on a different epistemological base than Freud, even as these bases were outlined but not made explicit by the father of psychoanalysis. If Freud thought in physical-chemical, medical and biological terms, Lacan moves from these references going from grammar to logics and then to topology. The reconfiguration of psychoanalytical knowledge from a new epistemology based on either language or logic or topology always implied for Lacan the use of mathematical formalization or some kind of algebra.

The problem also seems to be the following: since knowledge is constituted from and for a community (scientific or not) it must be communicable. Epistemological work should lead to communication. Lacan chooses matheme (mathematical formalization) as the privileged means of communication, since the matheme is completely communicable. This means a poem can never be communicable since each verse may mean something different for everyone.

Since matheme is completely communicable, it makes a difference between psychoanalysis and religion, witchcraft and wizardry because they always keep in their essence the transmitting of something not transmittable, something ineffable or mysterious. The advantage of matheme is immediately observed and so is the criticism of those Lacanians who make the use of obscure language a virtue.

What makes matheme completely communicable? That it lacks meaning. The matheme $, S(A) or a are entirely communicable. This does not imply that all psychoanalysis or a clinical case can be totally communicable, but matheme is. Since the algebraic procedure of matheme is pure letter, it escapes the relationship signifier-signified: there is no referent. This results in a “deontologization” of psychoanalytical practice. This is so because matheme is pure letter, is empty, and crosses over with other mathemes and this is how it opens to the particularity of each clinical case, but it also means that each matheme is meaningful only in relationship to the other mathemes, stressing its relational properties against a supposed substance. Even though matheme is completely transmittable, it cannot transmit everything, but what it transmits is a notion of epistemological modality. This is why matheme is so important to Lacan.

There is, of course, the risk that matheme be used as an image instead of as a letter. In some of the texts, Lacan’s matheme, graphs and topology are treated as images giving ontological consistency or “substance” producing an obscure language only for those initiated and mistaking reality with the model or a delirious way of theorizing. 

The risk is precisely inherent in using mathematical formalization intuitively or, in Lacan’s terms, only in the imaginary register. This is exactly what happened to the first attempts for formalization in Freud: He confused the model with a formalization that helps us to think human psychic dimension. The “psychic system” is formalization and not a factual reality.

Let us see this movement in Freud in two ways. Allow me to quote a passage form The Interpretation of Dreams where Freud, without saying it, uses formalization as a kind of model to consider the psychic system (1900, p. 536, emphasis, mine):

What is presented to us in these words is the idea of psychical locality. I shall entirely disregard the fact that the mental apparatus with which we are here concerned is also known to us in the form of an anatomical preparation, and I shall carefully avoid the temptation to determine psychical locality in any anatomical fashion. I shall remain upon psychological ground, and I propose simply to follow the suggestion that we should picture the instrument which carries out our mental functions as resembling a compound microscope or a photographic apparatus, or something of the kind. On that basis, psychical locality will correspond to a point inside the apparatus at which one of the preliminary stages of an image comes into being. In the microscope and telescope, as we know, these occur in part at ideal points, regions in which no tangible component of the apparatus is situated. I see no necessity to apologize for the imperfections of this or of any similar imagery. Analogies of this kind are only intended to assist us in our attempt to make the complications of mental functioning intelligible by dissecting the function and assigning its different constituents to different component parts of the apparatus. 

The optic metaphor Freud uses to regard a virtual space that explains psychic functions is clearly seen. Many of his heirs considered the metaphor literally and instead of thinking psychic functions in a virtual space (mathematical or geometrical we could also say) tried to locate them biologically. We can immediately see how mathematical formalization has a “deontologizing” effect.

The second Freudian movement to formalization can be observed in his metapsychology. We know Freud created, as he himself says, his witch or metapsychology to guide the psychoanalytic clinic. This metapsychology was basically a theory to guide practice where practice has almost nothing to say. Metapsychology deals with explanations in economical, topic and dynamic terms. An example will allow us to see how metapsychology is an attempt to formalize. What is a symptom? Freud would say it is a “compromise formation.” An example will help us to understand the symptom as a “compromise formation.” A child does not feel taken care of by her mother who works almost all day long in the household. On certain occasions the child takes the phone and begins playing with it, then she realizes her mother gets upset for that reason. From that moment on, when the child feels angry because her mother does not take care of her she will take the phone. On the other hand, when the father sees the child playing with the phone he thinks it is very funny. This looks balanced up to this point: the child amuses her father while she directs her violence towards her mother in the same action. However, one day the child has a lot of fun with her mother, who did not have much work to do that day and was able to play with her, watch television, and so forth. The same afternoon the father gets home from work and asks the child to play with the telephone. Both to play or not to play with the phone are a problem for the child. She gets into a conflict because she does not want to upset her mother this time and neither does she want to upset the father if she does not play with it. What would the child do? She will distract attention with a third option that mediates and returns the balance. We will call this third option a “compromise formation”, which will divert the parents’ attention and is a way to be on good terms with both parents. Let us think this movement in terms of vectors. Up to this point, the same action and the same vector produces two desired effects. However, if the child had a good time with her mother the same action now gratifies through the two vectors producing two effects, one wanted and the other unwanted:


Instead of these choices the child opts for a third way: to wet herself. It should be noted that the child could create a fourth or fifth way as a compromise formation as long as these solutions could keep the balance of forces between the other two vectors. A “compromise formation”, or the symptom, is a solution between the two vectors keeping the balance of forces. On what depends this election of the compromise formation? Sometimes the choice is random; sometimes it depends on the child’s history. This can only be known in retrospectively, but this also explains how symptoms are creative in nature (they are contingent and they do not always rely upon the child’s history). 
Lets draw this “compromise formation” as a vector. This new vector should be considered in terms of relationships (the structure itself) and not in regard of the concrete magnitude of the vectors. The third vector (in this case “to wet herself”), named “compromise formation” is the balance between the forces of the other two vectors:
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Forming a parallelogram duplicating the two vectors and positioning them in a parallel way to one another allows us to understand the size of the third vector and its direction, as long as the vector “to wet herself” (compromise formation vector) is divided in two:
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Again, structural positions and relationships are important. Any unconscious formation in psychoanalysis may be regarded as such: dreams, slips, symptoms and jokes are compromise formations resulting from conciliating two opposing forces that can be formalized through vectors. The word “compromise” authorizes us to think about this relationship between vectors. “Compromise” means an agreement between the parts, a mutual acceptance of the terms where there is a variation of the original goals. The third vector is the mathematical expression of this agreement between parts through a variation of the original parts.


Freud sometimes was thinking in a mathematical way; and this is why the examples of mathematical formalization in Freud could multiply. We could also argue that most of Freud’s crucial concepts can be shown in a formalized way.
Then, we may conclude that Freud had barely drawn a mathematical formalization in his metapsychology when trying to direct the clinic through economical parameters (strength, as a plus or as a minus regardless of quantity), topic (virtual place) and dynamic (relationship of forces.)

Final comments: Writing an algebra of the social sciences?
Up to this point we have shown how Freud and Lacan have produced some mathematical formalizations to give a more epistemological discipline to psychoanalysis. 

Instead of proposing the use of any particular psychoanalytic concepts from Freud or Lacan for social research, we would like instead to propose some guidelines to imagine an algebra for the social sciences and social scientific research. 

1. A Mathematical formalization is about new relationships among elements to produce something thinkable (that has not been thought of before). Formalization should not be confused with the application of mathematics (statistics, algebra, set theory, etc.) but with creating a new form of relationship among elements and concepts that can use mathematical theory as a way to propose something of its own. 
2. A Mathematical formalization does not verify the empiric since it reproduces what exists.  The use of statistics in social research, for example, doesn’t result in something new. It is only a way to deal with the empiric without thinking about something new. A new algebra for social research should make thinkable something new, but it isn’t a tool to prove a hypothesis. A specific formalization should be created for social research. Lacan used mathematics (logic, topology, etc.) by subverting them. That is why he was criticized for not giving a mathematical use to mathematics. His relationship with mathematics was creative, but it didn’t lack discipline. Any type of mathematical application for social research that considers mathematics as a given knowledge would not produce something new. The French philosopher Alain Badiou says this is an Aristotelian use of mathematics (2006, p. 102) and writes this about it:

“Whether mathematics is or is not a thought has no bearing as a judgment on its importance for thought. (…). For a Platonist, thought is never descriptive. It is what arises from a break with description, since it is intransitive to opinion and hence to experience. For an Aristotelian, thought is the construction of an adequate descriptive framework in which experience and opinion discover ways – without succumbing to any breaks – of being grounded in reason. Nothing is more striking than the stylistic difference involved in these representational differences of thought. For a Platonist, what counts are rupture principles. For an Aristotelian, what counts are legitimating of protocols.”
3. A Mathematical formalization is a type of writing and not a numeric relationship. If it were a relationship with numbers the paradigm would be measuring, calculating and not a new way of thinking or a breach with existing things. Von Leibig, as we have seen, did not apply mathematics to chemistry, but devised a formalization to think about chemistry (syntax), that is, a new kind of writing that would make certain types of knowledge thinkable.
This new algebra for social research is a kind of writing, a parting from given things and a new thought. How can we be sure? Because we have witnessed the results of mathematical formalization in other fields of knowledge and in other moments in history. We have given the example of Leibig, but there is also Galileo, Kepler, Newton and Descartes. The Slovenian philosopher Slavoj Žižek gives an example of this formalization (2005, pp. 192-193): 

What Lacan did with the notion of drive is strangely similar to what Einstein, in his general theory of relativity, did with the notion of gravity. Einstein “desubstantialized” gravity by way of reducing it to geometry: gravity is not a substantial force which “bends” space but the name for the curvature of space itself. In a homologous way, Lacan “desubstantialized” drives: a drive is not a primordial positive force but a purely geometrical topological phenomenon, the name for the curvature of the space of desire, i.e. for the paradox that, within this space, the way to attain the object (a) is not to go straight for it (the safest way to miss it) but to encircle it, to “go round in circles”. Drive is this purely topological “distortion” of the natural instinct which finds satisfaction in a direct consumption of its object.

Einstein “geometrizes”, formalizing in an inedited way his theory. He creates something new and thinkable, generating a new writing. Lacan does the same thing with his drive and with many other concepts. Badiou
 is a current example (2006, p. 105); he has regarded ontology and phenomenology of new forms through mathematical formalization (set theory and category theory respectively).  When a new mathematical formalization occurs inside a science or body of knowledge it generally has effects in the field of mathematics and philosophy. There already are some mathematicians, for example, thinking about the effects of using formalization in Lacan for mathematics (Vapperau, 2007; Guittart, 2005.) May social science and research generate new thoughts from inedited formalizations? We have to be very clear here: many times it is not the concept that comes first but its formalization; this explains why we need a new writing or formalization to generate a whole new concept (as we learnt from Koyré).
Because we know that social research is not neutral and neither does it have to be, mathematical formalization also implies a political position: breaking with the order of given things “deontologizes” and creates new thinkable things. We believe that other types of methodologies for social research serve the great political powers (enterprises, governments, ethnocentric cultures) precisely because they “ontologize” or “substantialize” (this has a legitimating effect), reproducing the existing order of things and never proposing something thinkable, only opinions (which benefit the market and its political accomplice: parliamentarian democracies).

The risks of this formalization are the Aristotelian use of mathematics and the delirious imaginary use of mathematics, this means in Lacanian terms, a non-structural use of formalization (mathematics as sense, formalization as meaning and content). Notwithstanding these risks, it is worthwhile to explore this difficult road. We think that social sciences could explore the road of formalization. If that were the case social sciences would not be alone, there have been several experiments and inventions of an algebra in other areas of knowledge. 

Formalization is only one way to think about how psychoanalysis could be useful to social research. This road was not opened by psychoanalysis but by chemistry, astronomy, and physics. From psychoanalysis this kind of application of formalization opens as a possibility for the human and social fields.
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� “I used at one time to find it extraordinarily difficult to accustom readers to the distinction between the manifest content of dreams and the latent dream-thoughts. Again and again arguments and objections would be brought up based upon some uninterpreted dream in the form in which it had been retained in the memory, and the need to interpret it would be ignored. But now that analysts at least have become reconciled to replacing the manifest dream by the meaning revealed by its interpretation, many of them have become guilty of falling into another confusion which they cling to with equal obstinacy. They seek to find the essence of dreams in their latent content and in so doing they overlook the distinction between the latent dream-thoughts and the dream-work. At bottom, dreams are nothing other than a particular form of thinking, made possible by the conditions of the state of sleep. It is the dream-work which creates that form, and it alone is the essence of dreaming – the explanation of its peculiar nature.” (Freud, 1900, p. 506.)


� “Nothing bonds me more to the teachings of Lacan than his conviction that the ideal of all thinking consists of what can be transmitted universally from a thought outside sense. That is to say endlessness is the main attribute of the Truth. And to reach that ideal, we have to mathematize, whether we want it or not, and this is what we may call “Platonism”, to which all doctrinaires from sense oppose, sophist and hermeneutist all of them, Aristotelian in the end.” (Badiou, 2006, pp. 547-548.) 
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