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Abstract

:

Modern exchange theories model a large market, but do not explain single exchanges. This paper considers the phenomenon of single exchange and formulates the general exchange problem in the form of a system of two equations, subjective and objective. Subjective equilibrium is given by the Walras–Jevons marginal utility equation. Objective equilibrium equations by Walras and Jevons are averaged over all transactions in the market and can only give a rough general picture without explaining the specific price of an individual exchange. An exchange micro-condition must be found that, when averaged, will give the Walras market equilibrium macro-condition. The study of the internal structure of exchange leads to the need to consider power. The concept of generalized power is introduced. It is generalized power that serves as the primary comparable and measurable objective basis of exchange. The power theory of exchange provides the objective price-equation. It is demonstrated that money is a measure of generalized power in exchange and a certification of generalized power in subsequent exchanges. This methodology is based on an interdisciplinary analysis of an abstract exchange model in the form of a system of equations. The proposed theory is able to uniformly explain any exchange, including a single one, which is impossible with the existing theories of exchange.
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1. Introduction


Many authors, regardless of their scientific views, assign a key role to exchange in economic research. In Karl Marx’s book Das Kapital, the second chapter is dedicated exclusively to exchange (Marx 1909). Ludwig von Mises, a representative of a completely different movement and an ideological opponent of Marx’s, wrote that “the exchange relation is the fundamental social relation” (Mises 1998). According to William Stanley Jevons: “It is impossible to have a correct idea of the science of Economics without a perfect comprehension of the Theory of Exchange” (Jevons 1924).



Theorists have achieved remarkable results in constructing models of market exchange under conditions where a large volume of transactions are conducted (hereinafter “large market”). However, in the case of a simple discrete exchange, the existing approaches do not provide a complete explanation. The central element of modern economics is the Walrasian general equilibrium model, which is designed for a large market, when supply and demand are generated by many buyers and sellers. However, this model does not explain the case of a simple exchange. At the beginning of his book, Walras mentions that “Of course, our theory should cover all such special cases…. Market… in which there is a single buyer, a single seller…”, but later in the book he deals only with “exchange as it arises under… competitive conditions [of the large market]” (Walras 1954). As Alfred Marshall (1890) noted “in a casual bargain that one person makes with another…, there is seldom anything that can properly be called an equilibrium of supply and demand”. Francis Ysidro Edgeworth (1881) was more defined: “Contract without competition is indeterminate”. To obtain an unambiguous solution of exchange problem, these theories refer to the conditions caused by the large market. Franco Donzelli wrote in detail about the role of these conditions in the article “Negishi on Edgeworth on Jevons’s law of indifference, Walras’s equilibrium, and the role of large numbers: a critical assessment” (Donzelli 2012) so I will not explore the issue in depth here. Instead, I will consider only those aspects that are important for further reasoning. The aim of this paper is to build a complete model that will be able to describe any exchange uniformly, irrespective of whether it occurs on a large market or if it is a one-off event.



Section 3 considers the important role of the large market in existing exchange theories. Section 4 presents the formulation of the exchange problem as a system of two equations with two unknowns. Then, one of the equations is determined. Section 5 examines the concept of power and introduces the concept of generalized power. The application of these concepts in the case of exchange is introduced. Section 6 outlines a power theory of exchange and determines the second equation. Section 7 presents a power theory of money.




2. Methodology


This research is based on the construction of an abstract model of a single exchange, expressed in mathematical form. The explanatory component of the theory is interdisciplinary in nature; it essentially uses concepts from sociology and political science. Analysis of the model allows me to apply these concepts to understand the measurable basis of exchange and the essence of money. Further reasoning allows to determine the position of the proposed theory in the existing modern structure of the exchange theory.




3. Role of the Large Market on Exchange Theories


It is best to start by considering the assumptions of modern exchange theories, which are dependent on the influence of the large market. According to Walrasian exchange theory, prices are determined by the competitive market as a result of supply demand equilibrium. In particular, Walras illustrates his position by the example of trade in wheat: the price “does not result either from the will of the buyer or from the will of the seller or from any agreement between the two” because price is a “natural phenomenon” (Walras 1954). This quote clearly shows the difference between the cases of a simple exchange and a large market, because in a simple exchange, the exchange rate depends precisely on the will of the participants and on their agreement.



Under an alternative approach, the Jevons exchange theory, the additional condition is the “law of indifference”, which alone allowed Jevons to construct a system of two equations. He wrote that “the two equations are sufficient to determine the results of exchange; for there are only two unknown quantities concerned, namely, x and y, the quantities given and received” (Jevons 1924). Later, Edgeworth, writing on the Jevons equations, criticized the axiomatic introduction of an additional condition and offered his way of solving the problem through the introduction of “perfect competition,” which is in fact the large market (Edgeworth 1881). Despite subsequent attempts by Takashi Negishi to defend Jevons’ conclusions (Negishi 1989), they were challenged by Donzelli. Donzelli wrote: “The failure of Negishi’s attempt confirms, in the last analysis, that Edgeworth’s results cannot be improved… stronger results depend on the special assumptions adopted” (Donzelli 2012).



Both Walras and Jevons’ models are based on marginal utility theory (MUT), where exchange is viewed through the subjective estimations of the participants. In order to find a solution in each model it was necessary to add objective conditions to the subjective equations of marginal utility. To Walras, this additional condition was the law of one price caused by supply–demand equilibrium on the market. As for Jevons, when analyzing his equations, Edgeworth demonstrated that the incorporation of “perfect competition” with a large number of actors into the model allows one to obtain a single solution. In other words, to solve the problem, Edgeworth was forced to go beyond the only subjective assessment of utility and to introduce an objective factor, perfect competition, which is the result of a social phenomenon, a large market. The necessity of adding objective circumstances to subjective assessments is not accidental, as will be seen later. In addition, it will be emphasized that the mathematical form of the corresponding Walras and Edgeworth–Jevons’s price-equations does not depend on the parties involved in the exchange (at the same time, their equations for marginal utility depend on the parties of exchange in an explicit form). These equations set a uniform price for the entire market. However, in reality, even in a large market, the personalities of the participants in the single exchange can influence the price, and in the same market, different prices are possible in different exchanges.



Thus far, I have only focused on the models that are based on MUT. However, there is also another approach, which is based on the labor theory of value (LTV). I will cover it later. I start by considering a simple exchange in general terms.




4. Two Conditions, Two Equations


A simple single exchange is the interaction of two actors (participants, subjects, parties, or commodity owners) whereby negotiation (bargaining) is conducted and the ratio of exchange is defined. After an agreement has been reached, objects (goods) of exchange are transferred mutually in specified amounts. The concept of a transfer will require special attention later.



If two participants H1 and H2 exchange objects O1 and O2, then their common task is to determine the number x of objects O1 and the number y of objects O2 that will be transferred mutually in the course of exchange. Exchange is thus a problem with two unknowns. When they bid, the participants in the exchange are setting the specific values of the variables x and y with a view to solving the problem together.



A twofold interpretation of the factors of the object of exchange has formed gradually since the time of Aristotle. On the one hand, the exchanged items can satisfy human needs, be useful and thus have value for individuals as object of utility. This factor is called use value. On the other hand, objects can be exchanged for other things, and thus they have value for individuals as a means of obtaining other goods. This factor is called exchange value. Both factors have roles to play in exchange and both influence its outcome. Researchers have explained them in different ways. For example, to Marx, the rationale of exchange value is materialized labor. To Walras, it is scarcity. Böhm-Bawerk deeply studied the question of the duality of exchange and use values and especially pointed out that values can be subjective and objective (Böhm-Bawerk 1886).



Exchange value manifests in the interaction between the exchanging parties as a quantitative ratio. It arises as a compromise between the interests of the participants in the exchange. Exchange value is the result of economic interaction between two members of society. This result has an objective basis because when specific values are established during exchange, a decision is made jointly by two participants, each of whom is forced to consider the wishes of the other. In addition, other external circumstances of a social nature may exercise an influence on the ratios of exchange. For example, the presence of a large number of sellers in the market can change the exchange ratio compared to the case when there are no other sellers. Therefore, in the case of exchange value, there is some objective condition of exchange that is established during an interaction between two subjects. If exchange is considered a solution to a problem with two unknowns, then the circumstance of exchange value can be represented in a very general form as a function OB that imposes restrictions on the variables x and y.


OB (x, y) = 0—the equation of objective equilibrium or price equation.



(1)







The OB function is objective in nature, that is, it does not reflect the purely personal assessments of each side but instead arises from the interaction of the parties, and it may depend on social circumstances.



The use value that participants can extract from the objects of exchange is subjective. Participants must take this factor into account when exchanging since everyone seeks to benefit themselves. Thus, use value can be understood as a subjective condition of exchange that each participant estimates for themselves. However, these estimates also affect the exchange and set its conditions. If exchange is construed as a solution to a problem with two unknowns, then the circumstance of use value can be represented in a very general form as a function SU that imposes restrictions on the variables x and y


SU (x, y) = 0—subjective equilibrium equation or quantity equation.



(2)







Thus, two conditions of exchange can be discerned, one that is objective (public) and another that is subjective (personal). Each condition imposes a restriction on the unknown variables. Moreover, by their nature, these conditions are independent: whatever the personal preferences and needs of each subject (condition of the SU), they collide with the opposite interests of the other in the course of bargaining, forcing the two to develop a minimally objective compromise (condition OB).



Mathematically, finding the values of two unknowns requires two independent equations that restrict the two variables. One equation gives the ratio of the variables (price), and the second determines the absolute solution (final amount). Therefore, proceeding from general considerations, one can expect that the participants in the exchange must solve a system of two equations that have already defined before, connecting the variables x and y.


   {      O B  (  x , y  )  = 0       S U  (  x , y  )  = 0        



(3)







This system of equations may not have solutions, and then the exchange will not take place.



What are the equations in system (3)? Earlier, I discussed two models of exchange that are based on MUT. These models propose equations that describe the subjective conditions of exchange as they compare the subjective marginal utilities for the parties. Moreover, as Walras showed, the ideologically different models of Jevons and Walras are mathematically identical. Walras wrote that for the case of exchange between two individuals “Jevons’s formula is identical with our own, except that he used quantities exchanged where we use prices” (Walras 1954). Therefore, the MUT provides one independent equation for comparing marginal utility in exchange. Consider the Jevons equation in the form given by Edgeworth (1881):


     φ 1   (  a − x  )     ψ 1   ( y )    =    φ 2   ( x )     ψ 2   (  b − y  )     



(4)




where φ1 and ψ1 denote the marginal utilities of two products for participant H1, and this participant surrenders x units of one product out of a total of a that they hold. In return, they receive y units of another product. The functions φ2 and ψ2 have the same meaning for participant H2. Since this equation imposes a condition on the utility ratios for the two participants, I can employ (4) as a subjective equilibrium equation SU (x, y). To maintain consistency with chosen form, I rewrite it as


  SU  (  x , y  )  =  φ 1   (  a − x  )   ψ 2   (  b − y  )  −  φ 2   ( x )   ψ 1   ( y )  = 0 .  



(5)







Before continuing, it should be noted that both Walras and Jevons proposed their variants of equations as the first equation OB in this system (3). However, the equations they proposed do not describe the conditions of this particular exchange, but represent entire market generalizations. Formally, this can be seen from the mathematical representations of these conditions. In case of Jevons, it is     dx   dy   =  x y   , and in case of Walras it is    F a   (   p a   )  =  F b   (       1   p a         )   1   p a    ,   or in terms of x and y    F a   (       y x       )  =  F b   (       x y       )   x y    (5.2) (Fa and Fb represent demand of goods A and B, x/y is price). No indices of participants (1, 2) are involved in these equations, in contrast to the equations of marginal utility, where these indices are explicitly present (for example see (4)).



If the general system of Equation (3) is written more rigorously, then both the participants (1, 2) of the exchange and the objects being exchanged (A, B) must be explicitly present in it as parameters:


   {        OB   1 , a , 2 , b    (  x , y  )  = 0         SU   1 , a , 2 , b    (  x , y  )  = 0        











These parameters are explicitly represented in the marginal utility equations proposed by Walras and Jevons. However, another exchange condition presented by each of these authors does not contain the specified parameters 1 and 2. Thus, Jevons simply axiomatically introduces the formula of the “law of indifference”, and Walras gives reasoning when some supply–demand curves are averaged over the entire market, and thus a common price for all is obtained. In both models, the price equation is independent on individual exchange. However, in reality, even in a large market, the prices of individual exchanges can vary and the correct model should reflect this fact. I am not suggesting here that the terms they proposed were incorrect. In fact, Jevons’ condition was wrong, and Walras’ condition was true. However, these were not the conditions of this particular exchange, but the market conditions averaged over parameters 1 and 2.



What can the first OB equation in system (3) be? LTV might come into play. According to LTV, when they engage in exchange, the parties compare the amount of socially necessary labor that is needed for the creation of the exchange objects. The condition of the exchange is the equal content of labor T in the objects of exchange. In other words, the exchange will occur if


T(x) = T(y), where x and y are the quantity of the exchange items O1 and O2.



(6)







This equation offers an objective criterion for exchange and could be the first equation in system (3). However, the LTV is incomplete, that is, it is incapable of explaining every possible exchange uniformly, as any counterexample proves. Marx gave one such example in Das Kapital. He wrote: “Objects that in themselves are no commodities, such as conscience, honour, &c., are capable of being offered for sale by their holders, and of thus acquiring, through their price, the form of commodities” (Marx 1909). Here, Marx tried to escape a predicament—the content of labor is not found in the named objects of exchange, which means, according to his logic, that those objects cannot be exchanged. However, in reality, they do become objects of exchange, which forced Marx to seek explanations beyond the LTV. There are numerous examples of instances where no labor can be found in the objects of exchange, up to cases where money is paid for deliberate inaction, that is, the guaranteed absence of labor. Thus, LTV is not suitable for solving the exchange problem. To discover the condition that is necessary to compose a complete system of equations, I propose to regard exchange in more detail.



Consider the following proposition: both the exchange value and the use value of a desired object become available to the participants in exchange only when the objects of exchange are at the disposal of each participant. As long as an item does not belong to a person, they cannot access any of the value in that item. Within the framework of market relations, it is impossible to exchange or use an object that a person does not control. Marx wrote about it as follows: “In order to relate these [exchanged] things to one another as commodities, the guardians of commodities must relate to one another as persons whose will disposes of these things, so that each acquires the foreign commodity only with his will and the will of the other, both therefore only with their common will can appropriate someone else’s goods, alienating their own”. (translated by the author) (Marx 1867). Marx notes the need for an ability to dispose, an ability to fulfill the will of the commodity owner in relation to the commodity or, as I will discuss later, the necessity of “finding the commodity in the power” of the commodity owner. Here, I need to discuss the concept of power in more detail.




5. Power and Generalized Power


There are several approaches that look at the concept of power from different angles. Here, the situation with different views on the concept of power in sociology and political science is to some extent similar to the situation with different approaches to utility in economics, when different authors offer different definitions when they consider this phenomenon from various perspectives (Keller 2015). I will briefly recall now the different points of view on the concept of power.



Max Weber defined power as “the probability that one actor within a social relationship will be in a position to carry out his own will despite resistance, regardless of the basis on which this probability rests” (Weber 1957). The works of Harold D. Lasswell, Abraham Kaplan, Robert Dahl, Dorwin Cartwright, Steven Lukes, and Anthony Giddens presents a concept according to which “power arises in those social interactions where one of the subjects has the ability to influence the other, overcoming his resistance” (Ledyaev 2015). In another approach, followed by Talcott Parsons and Hannah Arendt, “power is viewed as a collective resource, as the ability to achieve some public good; the legitimate nature of power is emphasized, it’s belonging not to individuals, but to groups of people or society as a whole” (Ledyaev 2015).



Each of these approaches attempts to explain the mechanisms for exercising power through either coercion or agreement. To the present ends, the mechanisms of power are less important than a description of power in terms that are applicable to exchange. The quote from Marx above indicates that the notions of will and disposal are likely to prove useful. It will be shown later that the concept of will plays an essential role in explaining exchange. Thus, for the purposes of this article, it would be reasonable to take Weber’s definition as a basis, because it also relies on the concept of will. Now, an appropriate definition of power can be given. Nothing new has to be invented for this purpose. I need only highlight and slightly transform part of the quote by Weber: power is the ability to realize (exercise) the will (the ability to dispose) of the subject in relation to the object.



Power is often described in comparative terms. Phrases such as “they have a lot of power” or “this person has much more power than that person” can often be heard. Some researchers have argued about the measurability of power. Thus, in the works of Lasswell, Kaplan and Mills, the model of power is a zero-sum problem, that is, “there is a fixed ‘quantity’ of power in any relational system and hence any gain of power on the part of A must by definition occur by diminishing the power at the disposal of other units, B, C, D” (Parsons 1963). Thus, power turns out to be quantitatively measurable, and in fact the “law of conservation of power” is proclaimed. I adopt a similar quantitative approach, albeit without the conservation law (perhaps Parsons’ consideration of this law is based on the kind of misunderstanding of the work of the aforementioned scientists, as shown by (Baldwin 1971)). Note that the word “probability” used by Weber in his definition of power is in agreement with the quantitative measurability of power. However, following Peter M. Blau, I used “ability” in the definition. The reason is that mathematical value of probability cannot exceed 1. However, in the case of power, the general measuring scale cannot be limited because one power can always be several times greater than another. As for the term “ability” in the definition of power, perhaps an example from physics would be appropriate, when energy is defined as the ability to do work. According to Bertrand Russell “the fundamental concept in social science is Power, in the same sense in which Energy is the fundamental concept in physics” (Russell 2004). Jonathan Hearn studied in detail the analogy between social power and physical energy and believed that the analogy is deep, ubiquitous, and sometimes more than an analogy (Hearn 2012).



It should be clarified that I am not mentioning economic theories of power here, since they do not offer the idea of measurability of power. For example, the evolutionary chain of theories of the firm (Alchian and Demsetz, Coase and Williamson, Hart and Moore) significantly address the issues of power relations, but power is not a measurable parameter.



I propose to return to the concept of transferring an object between exchange participants. Transferring is key for the parties to gain access to the benefits that they want. How is the transfer actuated? First of all, as Marx rightly noted, “the will of [the parties] disposes... of things [objects of exchange].” In other words, the precondition for exchange is that the will of the participant can dispose of their object of exchange. How does the will of this subject relate to the object before and after the exchange? The nature of exchange items can vary. Material and informational objects (or more generally: tangible or intangible objects) can be exchanged, as can activity and inactivity. When it comes to the possibility of exercising the will in relation to an inanimate object, it is possible to speak of a right of ownership in relation to the object. However, in reality, items are sometimes exchanged that are not owned by the participants. For instance, a thief may well exchange a stolen object, even though the thief does not have ownership rights. The thief can dispose of the object without those rights because the object is in their power and they have the ability to exercise their will vis-a-vis the object, even without legal rights. The implication is that it is more accurate to speak not of ownership but of finding an object in power. In general, one can regard “ownership as the power to exercise control” (Grossman and Hart 1986). Grossman and Hart also refer in the same article to the Oliver Holmes’ quote, which more fully expresses the idea: “the owner is allowed to exercise his natural powers over the subject-matter” (Grossman and Hart 1986). In the course of an exchange, objects must be swapped and a transfer must occur. In this way, the object passes from the power of one party to the control of another. Then, each participant loses the ability to dispose of their objects. However, they are able to dispose of, that is, to exercise their will in relation to the received objects.



The case is different when activity forms the object of exchange. Suppose that a worker transacts in labor at a construction site. In this case, every working day, for eight hours, the worker does not control their activities. Instead, a foreman does. By giving instructions to subordinates, the foreman exercises their will in relation to the subordinates. The foreman says what needs to be done; the worker obeys and performs the necessary work. Thus, within the framework of the contractual relationship that has arisen in the course of the exchange, the foreman exercises power over the worker. For eight hours, the worker is under the power of the foreman, who can dispose of his activity. In general, “After the exchange, power is in the hands of the capitalist, and its monetary equivalent in the pockets of the worker” (Palermo 2016).



In exchanges of both material objects and activities, transfer takes the form of a mutual transmission of the object of exchange to the power of the other party. To emphasize the unified nature of the events that transpire during the exchange, I use the term “generalized power,” that is, the ability of the subject to exercise their will in relation to the object both in the case of material or informational objects and in the case of activities. Then, “transfer” in exchange is the mutual transfer of objects to the generalized power of the other party.



In general, no fundamental obstacles prevent the extension of the concept of power into the concept of generalized power. Generalized power includes both power over people and power over things or information. Generally speaking, the two cases differ only in the object to which the human will is applied. The ability to dispose of a material or informational object, power over such an object, means that a person can exercise their will in relation to an object and do what they want with it. The ability to control the activities of a person, power over a person, means that one can exercise one’s will in relation to another, a subordinate, and give orders that the subordinate will obey. Walras wrote: “The object of bringing the human will to bear upon natural forces, that is to say, the object of relations between persons and things, is the subordination of the purpose of things to the purpose of persons. The object of exercising the human will on the will of others, in other words, the object of relations between persons and persons, is the mutual co-ordination of human destinies” (Walras 1954). Probably it would be logical to supplement this statement of Walras by saying that in the case of human relations, similar to the case of relations between persons and things, the object of exercising the human will is the subordination of the purpose of one person to the purpose of another person. In both cases, power is the ability to actuate will. In fact, possession (of an object) and dominion (over a person) merge naturally because both concern the application of the will of an individual to some object. Power is exercised in both cases, and it is directed at either objects that do not have their own will (material or informational objects) or to objects that do (people). This shows the natural essence of the term “generalized power,” which combines different manifestations of power.



It follows that, at first, the object of exchange A is under the generalized power of the first participant in the exchange, H1. After negotiations with the second participant, H2, and the determination of the parameters of exchange between objects A and B, the two are transferred. At this moment, the generalized power of H1 over A disappears, as does the generalized power of H2 over B. There immediately arises a new generalized power of H1 over B and, accordingly, of H2 over A. Interestingly, power is not transferred in the same way as material objects—it does not pass physically from hand to hand. After all, the power of exchange participant H1 over object A, which exists before the exchange, is not exactly the same power as that of participant H2 over object A, which appears after the exchange. (It is important to note in parentheses that the behavior of generalized power in exchange is very similar to the behavior of utility, because the utility of the same object after the exchange is a different utility than it was before the exchange.) Nevertheless, there is a transfer of power. Initially, H1 had power over A. Now, H2 has power over A. It turns out that the true essence that is transferred at the moment of exchange is generalized power. Only after the transfer of generalized power can the participants in the exchange consume or exchange the received objects. Therefore, in the course of exchange, the transfer of power is primary vis-à-vis the transfer of use value and exchange value. The possibility of command or power must be transferred before the subject may enjoy the benefits that the object of exchange embodies. One of the founders of MUT Carl Menger wrote about the exchange, that command (power) of a certain amount of goods from one side is transferred to the other side and vice versa (Menger 2007).



It emerges that generalized power plays a key role in the second stage of exchange, the moment of transferring objects. Now, in order to reveal the role of power in establishing the proportion of exchange, I turn to the bargaining process. Let us model a standard negotiation. Suppose that two individuals, H1 and H2, engage in exchange. H1 offers goods A, and H2 offers goods B. The bargaining proceeds along the following lines:




	
H1 offers an exchange ratio of 2A for 7B (2/7 ≈ 0.28);



	
H2 proposes 3A for 8B instead (3/8 ≈ 0.37);



	
H1: 3A for 10B (3/10 = 0.30);



	
H2: 3A for 9B (3/9 ≈ 0.33);



	
H1 accepts the offer.








The numbers in brackets indicate proportions (the number of A is divided by the number of B). In the course of bargaining, H1 is trying to lower the ratio and H2 is trying to increase it. In bargaining by the method of successive approximations, a certain final ratio is sought that will suit both parties. Different quantities of goods A and B are equated. These goods may not have anything in common. However, in the course of exchange, some commonality is found and compared quantitatively. So, what is measured or compared during the bargaining process? Is it labor, as Marx claimed? Or is it scarcity, as Walras wrote? As shown above, generalized power is mutually transferred during the exchange. The transfer of the object is the transfer of power over the object, which means that it is precisely generalized power that must be compared during the bargaining process. H1 and H2 compare what they transfer to each other and this is exactly and exclusively the generalized power. Moreover, generalized power must be compared before the exchange. After the exchange, other generalized powers will emerge on both sides.



Apparently, it is more important for an individual to measure the loss of what they had before the exchange than to evaluate their gains from it. Aristotle, in his analysis of exchange, wrote that “what belongs to us and what we give away always seems very precious to us” (Aristotle 1906). Kahneman and Tversky’s well-known prospect theory later explained the relative importance of loss and gain in subjective assessments. The theory posits that “the disadvantages of a change loom larger than its advantages, inducing a bias that favors the status quo” (Kahneman 2011) (this phenomenon is called loss aversion). Therefore, assessing the loss of generalized power turns out to be the most important task of a participant in an exchange. It appears that the participants in the exchange must mutually evaluate how much generalized power each will lose before they can reach an agreement.



In view of the foregoing, I believe that while bargaining, participants compare the generalized power that they would lose as a result of a given exchange. As noted earlier, I proceed from the assumption that power is measurable, that is, that the generalized power B of the exchange participant H over the object of exchange O can be represented by a positive number


B = B (H, O), where B > = 0.











Later, it will be seen that there is a direct way to measure and quantify generalized power. Therefore, this assumption is not just an analytical prop but also a mechanism that exists in actuality. If the bargaining process set out above is represented through the function B, the following sequence of estimates emerges:




	
B (H1, 2A) <= B (H2, 7B)—an estimate made by H1;



	
B (H1, 3A) >= B (H2, 8B)—an estimate made by H2;



	
B (H1, 3A) <= B (H2, 10B)—an estimate made by H1;



	
B (H1, 3A) >= B (H2, 9B)—an estimate made by H2;



	
B (H1, 3A) <= B (H2, 9B)—agreement H1.








Here, each estimate reflects the interests of the participants in the exchange in receiving more than what they give. Successive comparisons lead to two inequalities,


B (H1, 3A) >= B (H2, 9B)

B (H1, 3A) <= B (H2, 9B),








whence it follows that


B (H1, 3A) = B (H2, 9B)—exchange condition.











Thus, the exchange occurs only when the parties assess the generalized powers that they have in relation to the objects of exchange as being equal. Then, in the general case, the exchange condition is B1 (x) = B2 (y) where Bi(x) = B (Hi, x).




6. A Power Theory of Exchange


I have arrived at the power theory of exchange. The quantity of generalized power is the measurable basis of exchange. Before continuing, I will mention the results obtained by scholars in this direction. It should be noted that many sociologists have already highlighted the fundamental role of power in exchange. For the most part, these scientists considered not market exchange but social exchange, of which market exchange turns out to be a special case. In this approach, the concept of exchange extends beyond our framework into the more general problem of exchanges of values in society. These theories examine “the exchange of various types of activity as the fundamental basis of social relations on which various structural formations are based” (Kuznetsov 2012). The integration of power into the theory of social exchange is presented in the works of Peter Blau, George Homans, and Robert Emerson. Peter Blau wrote that “power refers to all kinds of influence between persons or groups, including those exercised in exchange transactions, where one induces others to accede to his wishes by rewarding them for doing so” (Blau 1964).



Some researchers have noticed the role of power in establishing the proportion of exchange, including in economic contexts. Thus, Emerson, summarizing the findings of several researchers, wrote: “Within economics proper, much discussion of indeterminacy in the x/y ratio concludes that it is a problem of power” (Emerson 1976). Furthermore, in analyzing the influence of power on the ratio of economic exchange, he concluded that the public power available to one of the parties to an exchange often skews the ratio in their favor. Emerson wrote about the emergence of an “unbalanced ratio” of exchange under the influence of power. He meant that if one side, party A, wield social power over another, party B, then the exchange ratio is likely to favor the first. However, this supposedly unbalanced ratio of exchange is premised on a misunderstanding of the role of power. Market exchange is always balanced in a sense that the exchange point (x, y) is a zero-sum point where an improvement in the conditions of one party must come at the detriment of another. The imbalance discovered by Emerson and others, which is caused by additional load, falls on the balance of exchange from party A’s side. It is the power that A holds. Therefore, A can surrender less of the product, relative to a situation in which their power is absent. Thus, Emerson adds support to the proposition that it is power that is compared during the exchange. The weight of party A’s power tips the ratio in their favor without disturbing the balance of exchange.



I mentioned that various researchers have distinguished between manifestations of power, such as coercion and agreement. As far as generalized power and exchange are concerned, power often manifests in agreements. However, if the terms of the exchange are violated or left unfulfilled, methods of social coercion and punishment can be applied. Thus, the exercise of power in exchange includes both contractual and coercive components.



Returning to the original exchange problem given by the system of Equation (3), the power exchange theory provides the objective equilibrium equation OB for the general system.


  OB  (  x , y  )  =  B 1   ( x )  −  B 2   ( y )  = 0  



(7)







From this, a system of exchange equations can be obtained.


   {       B 1   ( x )  −  B 2   ( y )  = 0        φ 1   (  a − x  )   ψ 2   (  b − y  )  −  φ 2   ( x )   ψ 1   ( y )  = 0        



(8)







In fact, the first equation permits the determination of the objective proportion of exchange (price). The second equation compares this proportion (price) with the subjective scale of marginal utility and allows the absolute values of the variables x and y to be calculated. Earlier in the paper, I mentioned Walras and Jevons’ exchange theories, in which additional conditions were employed to obtain a solution. Now, it can be said that these selfsame conditions are given by the objective equilibrium Equation (7). Recall how Edgeworth, who criticized Jevons and Walras, pointed out that the exchange problem described by the corresponding equations is solved under perfect competition, that is, when the number of agents in the market tends to infinity (Edgeworth 1881). According to the power theory of exchange, in the case of a large market, Equation (7) for each individual exchange is subject to much greater social influences due to competition. This influence reduces the differences between the various possible Equation (7) for the same type of object, reduces the existing price dispersion. However, even in a large market, a variety of prices is always possible. The price may depend on the individuals participating in the exchange, on their social status and connections, and on many other circumstances, the assessment of which is made when comparing the generalized power during the exchange. How do the OB equations for individual exchanges relate to the averaged Walrasian price equations?



If there are N exchanges on the market, then for each one we have the equation:    B  1 i    (   x i   )  =  B  2 i    (   y i   )   , where 0 ≤ i < N. To go to the price view, let us perform the transformations:



   (         B  1 i    (   x i   )     x i         )   x i  =  (         B  2 i    (   y i   )     y i         )   y i    or    x i  =  (         B  2 i    (   y i   )   x i     B  1 i    (   x i   )   y i         )   y i   . Let us introduce the following notation for the coefficient at y:    x i  =  p  21 i    (   x i  ,  y i   )   y i   . If to sum up these exchange conditions for the entire market, we obtain:     ∑   0 ≤ i < N    x i  =   ∑   0 ≤ i < N    p  21 i    (   x i  ,  y i   )   y i   . In this case, the supply of product A on the market will be    O a  =   ∑   0 ≤ i < N    x i    (in Walras’s book, the supply is indicated by the letter O), and the supply of product B:    O b  =   ∑   0 ≤ i < N    y i   . Hence:


   O a  =  (          ∑   0 ≤ i < N    p  21 i    (   x i  ,  y i   )   y i      ∑   0 ≤ i < N    y i         )   O b   











Thus, for a global Walrasian price, we obtain:


   p b  =  (          ∑   0 ≤ i < N    p  21 i    (   x i  ,  y i   )   y i      ∑   0 ≤ i < N    y i         )  =  1   p a     



(9)







Note that Walras did not consider supply (O) but demand (D) as the primary factor (Walras 1954). Mathematically, this does not matter, since at the moment of exchange the values of O and D are equal. This is more similar to the question “which came first, the egg or the chicken”. However, judging by the above reasoning for the justification of Equation (7), the supply looks as primary for determining the price, since what is given is measured.



This way, all of the different Equation (7) for individual exchanges can be aggregated into a single exchange ratio equation for all market participants (9). This ratio appears to be the very market price that Walras took for granted. Then, Walrasian “one price” gives rise to Jevons’ law of indifference because if there is fixed price than “all portions must be exchanged at the same ratio” (Jevons 1924). Under the circumstances suggested by Jevons and Walras, Equation (7) provides the very conditions that they needed in order to obtain results.



Returning to exchange, its ratio may be influenced by various intrinsic properties of the object. The object of exchange can have many properties but not all are relevant to particular exchanges. I will call the relevant properties exchangeable. An object can be considered as a set of exchangeable properties because its other qualities play no role. Thus, within the framework of the exchange:


O = {M1, M2, M3... Mn}, where Mi are the exchangeable properties of the

object O.



(10)







It is important to note that function B = B (H, O) depends not only on the properties of the exchange object, but also on its owner’s personality (H1, H2). The qualities of the exchange participant, both personal and public, play an important role in establishing the value of B. Therefore, the participant’s personality affects the exchange ratio. Equation (7) does not establish the absolute value of the function B but only a ratio of quantities. However, there is an object of exchange that allows the absolute value of the function to be measured, and that object is money.




7. A Power Theory of Money


In this study, I define money as an object of exchange that only has one exchangeable property, quantity, which is a positive number. On the one hand, this definition implies that money has a certain exchange value because it is an object of exchange, that is, because people are ready to accept it in exchange for something else. On the other hand, money is defined as an abstract, imaginary object, a number. This approach resonates with John Maynard Keynes’s view of the nature of money. In his book Treatise On Money, he stated that “money-of-account is the description or title” or “name or description in the [money] contract”, so money acts as an abstract name for an accounting unit (Keynes 1914). Economic practice increasingly shows that money is a number. Indeed, most of the money in circulation in the world today comprises numbers stored in the memories of computers. Estimates suggest that the share of cash is 9–15% in some countries (Bruno et al. 2020). Even if the appearance of paper dollars is easy to distinguish from that of paper euros, dollars and euros are completely identical in their digital forms.



The invention of cryptocurrency has advanced the conceptualization of money as a number. When fiat currency is used, numbers are stored on special banking computers. In the case of cryptocurrency, the ledger is distributed among many computers across the globe. The numbers are not even stored securely on computers owned by the central bank of some country. However, cryptocurrency is a medium of exchange. In this way, it the same as any other currency (Ammous 2018).



That money is simply a number means that it can be used to measure generalized power. The condition of the exchange is that the magnitude of the generalized power of the two parties be equal. When object O is exchanged for money D, then the exchange condition is


B (H1, O) = B (H2, D).



(11)







Moreover, money has only one exchange property, the amount K.


D = {K} means B (H1, O) = B (H2, {K}).











It was shown earlier that bargaining does not establish the absolute value of B but a ratio. As a result, absolute values can be set arbitrarily without loss of generality. According to the definition of money given above, there is a special object of exchange which is a number itself. It is this number, the amount of money, that serves naturally as a measure of the magnitude of generalized power. The assumption is that


B (H2, {K}) = K, and then










B (H1, O) = K.



(12)







The implication is that the amount of money that is exchanged for object O measures the amount of generalized power that binds participant H1 to object O. I conclude that money measures the generalized power that a participant in an exchange has in relation to the object.



However, this proposition does not exhaust the role of money. In exchanging the object O for money D, participant H1 obtains the opportunity to use generalized power in the amount of K units in subsequent exchanges. Accordingly, money is not only measuring generalized power in the course of exchange, but it also attests (certifies, confirms, denotes, symbolizes, serves as an equivalent) the corresponding amount of generalized power in subsequent exchanges.



Thus, a power theory of money was built. The main purpose of money is the measurement and certification of generalized power. The relationship between money and power has already been the subject of scientific research before. The well-known American sociologist Talcott Parsons made a significant contribution to the field. In his article “On the concept of political power,” Parsons demonstrates the parallel between money and power. He wrote: “I conceive power as such a generalized medium in a sense directly parallel in logical structure, though very different substantively, to money as the generalized medium of the economic process” (Parsons 1963). His approach underscores the analogy between power in the political system and money in the economic system.



If power is quantifiable and not a zero-sum game, then it can be created and erased. It was seen that this is exactly what happens when objects are transferred at the point of exchange. Generalized power over one object disappears, and generalized power over another object appears. There is no reason to suppose that the magnitude of the new power is equal to that of the previous one. Moreover, it is noticeable from the very type of the power function


B = B (H, O),








that the value of B depends on the exchange participant H in the same way in which it depends on the subject of exchange O. I noted that Equation (7) is objective. It may be thought that this statement contradicts the proposition that the function B depends on the personality of H, which can be understood as a subjective factor. However, that argument is false. The value of the function B shows the magnitude, figuratively speaking, of the “force of gravity” between the person H and the object O, which is measured objectively through bargaining. The value of the function B is set in a clash between the interests of different parties, a tug of war of sorts, where each tries to tear something away from the other. In other words, neither side is willing to allow the other to establish their desired value of B. The value of B depends on a person in the same way as, for example, height or weight. However, being measured objectively, it is objective.



Conversely, in the Jevons exchange Equation (4), the participants in the exchange set the values of the marginal utility functions exclusively. Moreover, the sides of Equation (4) equate not the absolute values of the marginal utility functions of the participants but their ratios. In fact, in Equation (4), both the left- and the right-hand side are the marginal exchange rates (or marginal rate of substitution) of the corresponding goods as measured by the internal coordinate systems of each participant. In other words, the values that are being equated are purely subjective. The left-hand side represents the marginal proportion in the “system of measuring the utility” for the first participant, (     φ 1   (  a − x  )     ψ 1   ( y )     ), and (     φ 2   ( x )     ψ 2   (  b − y  )     ) performs the same function for the second participant on the right-hand side.



If there is an exchange which is conditional on equality


B (H1, O1) = B (H2, O2),








then after the exchange, once O2 has passed to the power of H1 and O1 has passed to the power H2, it will generally be the case that



B (H1, O2) ≠ B (H2, O1). (This can be understood to mean that there are no conditions for the reverse exchange). Moreover, B (H1, O1) ≠ B (H1, O2) as well as B (H2, O2) ≠ B (H2, O1).



The actual values of the resulting generalized power on both sides can only be measured during the next exchange—it is unknown in the immediate aftermath of the transfer. Consumption cannot be the sole purpose of the exchange, and subsequent exchange for profit must also feature. It follows from previous reasoning that if a person H1 exchanges object O1 for O2 in order to make a profit, then their motivation is tied to the expectation that their generalized power will grow after the exchange.


B (H1, O1) < B (H1, O2).











This explanation also shows how profit is obtained in trading operations. The art of the merchant is to assess fluctuations in the magnitude of generalized power correctly.



One interesting similarity between utility and power in exchange should be noted here. It was mentioned above that both utility and power are similar in that their values before and after the exchange do not coincide. Now I will note another similarity. As one can see, the expectation of an increase in generalized power after the exchange motivates the parties. But the expectation of an increase in utility after the exchange also motivates the parties. Consequently, the motivation to exchange contains two parts: an increase in power (an objective component) and an increase in utility (a subjective component).



It is worth dwelling briefly on the issue of trading profit. If a merchant buys A for money D1 and then sells the same A for money D2, then “profit” means that D2 > D1. Suppose that objective condition of exchange OB is represented by a function F, which depends only on the object of exchange O: F = F(O). In this case, for trade operations of the merchant will be: F(A) = F(D1)—this is the condition of the first exchange and F(A) = F(D2) is for the second exchange. From this follows: F(D1) = F(D2), what is impossible (D2 > D1). It looks as if the objective condition of exchange OB depends only on the object of exchange, then trade profit is impossible. However, in reality, trading profits exist. This means that such functions, dependent only on O but independent on H, cannot be used to model exchange. For example, such functions measure labor in LTV and scarcity in Walras theory.




8. Money Creation


Power can be transferred and created. This is true of all types of power, including symbolic power in the form of money. Money is both created and transferred. The creation of money by public authorities, which in everyday life is often called “printing money”, means that the current authorities, by their own will, create the symbols of generalized power—money. From the point of view of the Power Theory, this process differs little from other activities of the authorities to create other power documents—orders, decrees, etc. Just as in the political sphere, the creation of power documents means the corresponding powers for officials, so the creation of economic power documents (money) means the emergence of power in the economic sphere. The topic of money creation by authorities is an important issue in Modern Monetary Theory (MMT), which argues that since authorities are able to arbitrarily create money, a country that issues its own currency can never run out of money and will never become insolvent against its own currency (Mitchell et al. 2019). As you can see from the above reasoning, this logic of MMT finds its explanation within the Power Theory of Money: as long as the authorities run the country (have real power), objectively nothing prevents them from “printing money”. However, it should be noted that literal adherence to such a recipe may not produce positive results. For example, during the economic crisis generated by the COVID-19 pandemic the growth of the money supply has been passed on to the financial markets and the price of assets such as Bitcoin or gold, instead of being evenly distributed in the economy (Echarte Fernández et al. 2021).



Direct creation of money by the authorities is not the only way for new money to emerge. Scholars have long noticed that the crediting activity of banks consists not only in lending available money, but also in creating new money. Previously, it was believed that the mechanism for creating money by banks was to issue the funds available from one client to other clients. Thus, the reuse of money formally increases the money supply available to clients. The state requirement to reserve part of the funds was considered a limitation of this process, that is, having the money of one client, the bank could give a loan to another only minus the fractional-reserve set by the state (de Soto 2009). This “money multiplier” theory is criticized today (Carpenter and Demiralp 2012), since in the actual operation of banks, the initial prerequisite for issuing a loan is not the availability of funds, but the existing demand for loans (McLeay et al. 2014). This means that banks’ ability to create money is not limited by government regulations, but by the bank’s willingness to take the risk. After creating new money in its accounts, a bank may need to make settlements with other banks or with the state, and then it will need money in the accounts of the central bank, that is, it will need to apply for a loan either to the central bank or to receive an interbank loan. That is, unlike the state, banks face restrictions when creating new money. From the point of view of Power Theory, banks also turn out to be centers for the creation of economic power in the form of money.



In general, one can say that the state turns out to be a source of not only political, but also economic power in monetary form, and the state can either create this power directly or allow the creation and subsequent distribution of this power to private banks.



In conclusion, it should be said about the existing results in this direction. Parsons drew similar conclusions about the parallel between power creation and money creation, and demonstrated analogies between the emergence of new power and the creation of new money (Parsons 1963).




9. Results


This Concludes the Summary of the Main Elements of the Power Theory of Exchange and Money.



The main results of this article are:




	-

	
The formal exchange model is a problem with two unknowns. To solve this problem, two independent equations of an objective and subjective nature are required. As far as the author knows, this approach is new.




	-

	
For a correct description of the exchange, both equations must depend on the participants in the exchange. In the classical approach, only one equation depends on the exchanging parties, and the second has a global average character.




	-

	
The concept of “generalized power” has been introduced, which makes it possible to understand the participation of power in the exchange process.




	-

	
A new power exchange theory is proposed, which explains the objective equation of exchange by comparing the magnitude of the generalized power of the exchange participant in relation to the object.




	-

	
A new power theory of money is proposed, which explains the essence of money by measuring the magnitude of generalized power in the course of exchange and certifying this power in subsequent exchanges.










10. Conclusions


This article proposed a formulation of the exchange problem in the form of a system of two equations with two unknowns. One of the equations represents objective conditions of exchange, and the other equation represents subjective conditions of exchange. This approach resolves the long-standing dispute between two approaches to the exchange model, MUT and LTV. These theories are viewed as competing, but it transpires that they represent different and complementary conditions of exchange: MUT represents subjective circumstances, while the LTV represents objective ones. It may appear that combining the two approaches would solve the exchange problem, but as noted in paper the LTV is incomplete and it is refuted by simple counterexamples. Therefore, to establish the objective conditions of exchange, I proposed another idea whereby the objective basis of exchange is the comparison of generalized power. This idea gives rise to a power theory of exchange that is complete and that applies to any exchange. In addition to explaining the nature of exchange, the power theory captures the essence of money. Money turns out to be a measure and a certificate of generalized power in exchange.



The limitations of this study should be noted. The proposed model describes economic exchange, but, for example, social exchange is arranged differently. Cases outside the scope of the proposed model should be considered separately.



As noted, some thoughts set out in this article are found in economic and sociological research in scattered and partial form. However, it is only when they are collated into a power theory of exchange that these thoughts coalesce into a single logical fabric. Moreover, the connection and interdependence between economic, sociological and political theories becomes clear.



The power theory of exchange and money opens up broad prospects for further research. Here, are some examples of directions for future research on this topic. Many sociologists point to the key role of power relations in the emergence of political structures in society. Based on the power theory, one can try to find a general approach to the emergence of both political and economic structures. Further, if to carefully consider the possibilities of transforming real power into the symbolic form of money and vice versa, one can study the political significance of some economic phenomena, such as profit. Understanding money as a symbolic form of power allows also to take a fresh look at the theory of the firm.



The further development of the power exchange theory will enable a deeper examination of both economic and socio-political phenomena.
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