






[image: PDFHALL.COM]






Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































Allais' response

equilibrium theory, as dominant legatee of neoclassical economics, is only ... This comes from that, rather than at the level of the market, the GTS con- ... institutionalist ones, can find their way within the GTS; within this perspective, some. 

















 Télécharger le PDF 






 433KB taille
 5 téléchargements
 311 vues






 commentaire





 Report
























What’s right with the neoclassical legacy? Allais’ response∗ Olivier Baguelin ueve-epee tepp (fr-cnrs 3435) March 2016



Abstract Most important economic problems such as coordinating individual activities or providing correct incentives arise ”far” from economic equilibrium; this is especially true within a context of general interdependence. And yet, the walrasian General equilibrium theory, as dominant legatee of neoclassical economics, is only coherent in the close neighborhood of some equilibrium (Foley, 2010). The marshallian approach is an appealing alternative to deal with ”general disequilibrium” situations while incorporating neoclassical concepts. The trouble is that it betrays part of the neoclassical legacy when questioning an ordinal interpretation of utility. This paper draws the attention on Allais’ General theory of surpluses (1981) as a valuable platform to coherently arrange fundamental neoclassical achievements. It offers a basic but integrative analytical framework: not only does it accommodate disequilibrium situations but it allows connections to such an important development in economic theory as the institutional approach. Keywords: surplus, loss, general equilibrium, transaction costs. JEL codes: D3, D5, D6.



1 Introduction This paper is devoted to Allais’ (1981) theory of surpluses: it is shown to capture the fundamental insights of neoclassical economics (substitution principle, marginal reasoning, ordinal utility and general interdependence) while still recognizing the shortcomings of the walrasian General equilibrium theory (GET). Indeed, as shown in Foley (2010) assessing the fundamental claim of walrasian economics, even under strong simplifying assumptions, the list of agent preferences, technologies and stocks of resources describing a free exchange economy is generally not sufficient in itself to predict its price system nor distribution of its wealth. The reason is that the concept of exchange equilibrium 1 which is relevant to study out-of-equilibrium economic behaviors, is path-dependent: the ∗



I am very grateful to Chantal Marlats, Olivier Tercieux, Duncan Foley and Julia Defendini for insightful comments and suggestions; any errors or omissions are mine. This research received financial support from Labex MME-DII. 1 Allocation where no further mutually advantageous trade is possible.
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complete sequence of voluntary exchanges condition the equilibrium eventually realized. The criticism is sharp since it deprives in general the walrasian equilibrium concept of any predictive meaning. If even such basic concepts as demand and supply schedules prove flawed, what should be retained of the neoclassical legacy? In this paper, it is argued that Allais’ General theory of surpluses (GTS), although broadly gone unnoticed at its time, provides a valuable response. First, the methodological concerns expressed in Smith & Foley (2008) are duly taken into account. Allais’ concept of surplus applies out of equilibrium, it thus disentangles the theory of preferences and duality from the problems associated with disequilibrium, dynamics, and institutions. Second, it achieves a reconsideration of the neoclassical framework better suited for developing genuine analyses of firm and market, and to which modern developments in microeconomics easily connect. This comes from that, rather than at the level of the market, the GTS considers the economic system at the level of the transaction (that is, an infra-institutional scale); economic reasoning can be conducted without any assumption of preexisting price system. Insofar as this allows a position of outwardness with respect to such objects as market or firm, this makes thinking about economic institutions much more natural than in the walrasian framework. And indeed, although Allais did not seem to be aware of it, the GTS appears as a good candidate to constitute the framework for a synthesis of neoclassical and institutional economics; the way Williamson (2005) defines ”Transaction costs economics” gives a clear sense of it. That’s because, except as regards free exchange and the property right, the analysis does not rely on any specific institutional setting.2 Allais’ approach distinguishes from other, more recent, efforts to put neoclassical and institutional economics into contact, such as Milgrom & Roberts (1995) or Spulber (2009), with two respects. Allais never departs from a general interdependence perspective, and does not recourse to the case of quasi-linear (QL) economies.3 It is indeed common in microeconomic analysis, so as to avoid the complications arising from wealth effects,4 to recourse to QL specifications of utility functions; the tradition dates back to Marshall (1921) (who was nevertheless anxious to detail the situations in which this was acceptable).5 The QL case is particularly useful to the walrasian GET because it supports the view that the walrasian prediction of the price system is indeed the end of a decentralized process of exchange. However, Smith & Foley (2008) and Foley (2010) show that QL is in fact the only case in which the price prediction of the exchange equilibrium concept and that of walrasian equilibrium6 indeed concur.7 While not pretending to make any definite prediction on prices, the GTS accommodates decentralized out-of-equilibrium transactions with wealth effects improving on other attempts. 2 In the development of the GTS, a commodity-money is indeed introduced, which could be regarded as an additional institution, but those considering that market is an intrinsically monetary phenomena should rather put this at the credit of Allais’ framework. 3 In which all agents have QL utility functions with respect to a common good. 4 Or ”income effects”. 5 This is especially convenient when multilateral transactions are considered since it makes utility transferable. 6 A collection of intersections of supply and demand schedules 7 Possibly requiring that some agents end with a negative holding of the QL good
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The purpose of the present paper is to provide a clarified exposition of the GTS using standard notions. As Grandmont (1989) suggests,8 this does not seem superfluous: despite its achievement, some ambiguities or unnecessary complications remain in Allais’ original text. This paper further adds some results and formal proofs neglected by Allais, and put key results into perspective. Some developments posterior to the GTS are also included which clarify or extend Allais’ analysis. This paper eventually describes how two existing alternatives to the walrasian approach, namely the marshallian and the institutionalist ones, can find their way within the GTS; within this perspective, some elaborations on Allais’ vision are proposed. The GTS is a two-stage rocket. At the bottom, two analytical tools for welfare analysis in the absence of any price system: surplus and loss. At the top, a positive vision of economic behaviors and transactional dynamics consistent with the concept of exchange equilibrium. Surplus is a measure of the gains resulting from informed voluntary transactions. The GTS provides an operational definition of it with no recourse to any cardinal notion of utility, given price system, nor generalized assumptions of continuity, differentiability, or convexity. Allais’ surplus allows to analyze within a general interdependence framework out-of-equilibrium microeconomic behaviors, the economic processes induced by voluntary exchange and cooperation, and the conditions for Pareto-efficiency.



1.1 Welfare analysis The basic framework is neoclassical: a given list of private goods; a given set of agents; given endowments, preferences, and technologies. Starting from an initial allocation, to any reallocation can be associated a surplus, as measured in a reference good valued by each agent. Once this reallocation implemented (possibly changing the well-being of each agent), the collective surplus in Allais’ definition, is the maximum amount of the reference good that can be removed from the economy (released in Allais’ terms), all other things equal, bringing at worst each agent back to its initial wellbeing. Allais shows that an allocation belongs to the Pareto set if and only if, whatever the good in which it is measured, surplus is negative or null for any feasible reallocation. The loss associated to a given allocation is the maximal surplus releasable through a feasible reallocation. Now, assume there exists a perfectly divisible good desired by everyone in the economy (whatever one’s endowment in the good under consideration or any other good) and let’s call ”money” this particular good. If monetary surplus (surplus as measured in money) is negative or null then it is negative or null as measured in any other reference good. It follows that an allocation belongs to the Pareto set if and only if the surplus as measured in money is negative or null for any feasible reallocation. Allais’ concept of surplus improves on the welfare measurement literature of his time (see Currie et al., 1971) because it does not confine to partial analysis, nor does it rely on any given price system. These (unnoticed) advances may explain that Allais’ surplus was in fact rediscovered in the early 90s by Luenberger, within a dual theory perspective, with the 8



Grandmont (1989, p. 26): ”Allais’ arguments are complicated and his General Theory of Surpluses has perhaps not been studied and exploited to the extent that it should have.”
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very close concept of ”benefit” (Luenberger, 1992). In a series of papers, the latter provides a rigorous and systematic study of the properties of the ”benefit function” as a convenient tool to conduct welfare analysis and study Pareto allocations within a general interdependence framework. But, contrary to Allais, Luenberger’s point has not been to use surplus/benefit as the building block of a refreshed abstract economic theory.



1.2 Positive economics Beyond welfare analysis, Allais’ point with the GTS is indeed to incorporate the neoclassical legacy into a representation of the economy which, contrary to the walrasian GET, could reasonably sustain a positive interpretation. Since no unique system of prices is available to agents, they cannot be considered as maximizing utility subject to a budget constraint. As a positive representation, the GTS is based on the assumption that agents are surplus-seekers: their interested behaviors feed a loss-reducing process of transactions, in which information on individual dispositions are revealed and exploited. It follows that, provided a transaction is well-informed, voluntary, and does not give rise to negative externalities to others, it is Pareto-improving. Hence, in the standard case, a decentralized process of voluntary exchange and cooperation can be expected to drive the economy to a ”least-loss” allocation, if not to a Pareto allocation (in the absence of any transactional obstacles). The shape of loss-reducing transactions is very open: exchanges may be bilateral or multilateral; there might be integrated organizations or not; in case of market transactions, agents may be price takers or not. In particular, and implicit in the absence of any given price system, there is no assumption about the degree of competition within the economy; in fact, the driving forces are exchange and cooperation rather than competition. All these features of Allais’ vision of the economy obviously reminds other existing alternatives to the walrasian GET. First, as suggested above, the GTS exhibits strong connection to the marshallian approach to markets; second, it provides a framework well-adapted to the integration of institutionalists’ concepts and analyses. It is argued that this makes the GTS a valuable analytical infrastructure to economic theory.



1.3 Outlines The remaining of this paper goes as follows. Section 2 is devoted to the exposition of the GTS within a familiar basic neoclassical framework with weak assumptions. Concepts of surplus and loss are defined, and their basic properties are set. As compared to Allais’ presentation, the present paper adds formal definitions and proofs. It also provides an extensive discussion of the relation between loss-reducing and Pareto-improving reallocations. It is shown that, as an index of inefficiency, loss defines an order on the set of allocations which is ”less incomplete” than Pareto-improvement: any P-improving reallocation reduces loss but a reallocation can reduce loss while not being P-improving. Upon previous basis, Section 3 presents developments considered in the GTS. They first consist in the introduction of a commodity-money which both simplifies the analysis 4



and allows to relax the assumption of non-satiation in consumption. Explicitly introducing money puts the GTS closer to the marshallian approach. The second development is a rise in abstraction by considering continuous quantities and differentiable functions. This leads to a reformulation of the GTS in terms of subjective marginal valuations (i.e. marginal rates of substitution of commodities for money), and to the observation that the loss-reduction process can be seen as involving some unobserved economic entropy. A necessary and sufficient condition for P-efficiency is formulated in terms of decreasing marginal return in collective surplus. Section 4 describes the positive economics that can be derived from the GTS. It includes elements explicitly mentioned by Allais regarding the contrast of the GTS with the walrasian GET. But some original elaborations are also proposed as regards the analysis of markets, on the one hand, that of economic interactions beyond markets, on the other hands. The extent to which the GTS can offer a meeting point between neoclassical and institutionalist approaches is finally discussed.



2 Surplus and loss 2.1 The framework There are N exchangeable goods in the economy indexed by n ∈ N = {1, ..., N }. A vector of quantities is denoted x and x0 = (x1 , ..., xN ).9 Agents10 are indexed by i ∈ I = {1, ..., I}. 2.1.1



Individual preferences and personal technology



The utility concept is purely ordinal. Agent i’s preferences over xi ∈ RN are represented by the utility function ui (.) defined by ui = ui (xi ) where: xin > 0 represents a consumption of good n (drawn from the economy), and xin < 0 a production of good n (service provided to the economy), by agent i. Allowing for agent production of services means that agent utility functions do more than representing preferences: they also implicitly represent some personal technology in service providing. In a basic formulation of Allais’ approach, the next assumption allows to remove unnecessary complications. Non-satiation assumption. For all n ∈ N , ui (xi ) is assumed strictly increasing. This assumption is useful below inasmuch as no exogenous restriction is made on the set of possible plans (no lower bound condition); it is relaxed once a commodity-money is introduced. 9



Sticking to an approach in terms of property rights, xin > 0 could be understood as an amount of rights to use (consume) the good n. 10 Consumers and resources holders, including any decision unit whose welfare is considered per se in the analysis.
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2.1.2



Feasible allocations and reallocations



An allocation a is a list (xi )i∈I . It is feasible if and only if



X



xi ≤ x, where x gives the



i∈I



economy’s initial available total quantity of each resource. The set of feasible allocations is denoted A. A reallocation ∆a is a list of variations (∆xi )i∈I . Given a = (xi )i∈I ∈ A, X X X ∆a is feasible if and only if ∆xi ≤ x − xi . For all n ∈ N , ∆xin is the net i∈I



i∈I



variation of the total allocated quantity of good n :



i∈I



X



∆xin < 0 means a reduction (as



i∈I



compared to the initial allocation) in the total quantity of good n allocated to the set I of agents.



2.2 Allais’ concepts of surplus and loss The main tools of the analysis are now presented under the weakest assumptions: quantities may be continuous or not, preferences convex or not. 2.2.1



Definitions



From an initial allocation, for any subset I ⊆ I of agents, the surplus corresponding to a given reallocation ∆a, as measured in any reference good n, is the quantity ∆vn of this commodity that can be released (made available) from ∆a under the threefold condition that: 1. the quantity of each good... (a) used by the group I is at most equal to its initial level; (b) provided by the group I to others is at least equal to its initial level; 2. each agent in I gets a utility at least equal to its initial level. A formal definition of surplus can be provided distinguishing between the individual and the collective level. Consider a change ∆xi = (∆x¬n i , ∆xin ) affecting some agent i where ∆x¬n denotes the list of variations in all quantities except xin . i Definition 1 For any agent i ∈ I with initial plan xi ∈ RN , the individual surplus ∆vin , as measured in any reference good n, associated to the change ∆xi = (∆x¬n i , ∆xin ) is ¬n ∆vin ≡ max {∆νin | ui (x¬n i + ∆xi , xin + ∆xin − ∆νin ) ≥ ui (xi )} .



Since ui (xi ) is strictly increasing with respect to xin , ∆vin always exists. The interpretation is familiar: ¬n • if ui (x¬n i + ∆xi , xin + ∆xin ) > ui (xi ), ∆vin ≥ 0 is the highest amount of good n agent i would accept to give up in exchange for implementing the change ∆xi ;
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¬n • if ui (x¬n i + ∆xi , xin + ∆xin ) < ui (xi ), −∆vin ≥ 0 is the smallest amount of good n agent i would require so as to accept the change ∆xi .



Note the difference in nature between variations ∆xi and the quantity ∆vin : ∆xi is an actual change whereas ∆vin is a virtual quantity measuring the attitude of agent i as regards the implementation of ∆xi . In Allais’ terms, if ∆vin > 0, the change ∆xi is said to distribute a positive individual surplus; if ∆vin = 0, the change ∆xi distributes no surplus. Fig. 1 illustrates in a two goods case (the quantities of which are denoted x and y) the individual surplus (as measured in good y) associated to some reallocation ∆a. Two distinct agents ˆı and ˇı are considered: starting from a the reallocation ∆a is taken beneficial to ˆı but disadvantageous to ˇı. The shape of plotted indifference curves is partly arbitrary: only non-satiation is required, neither continuity nor convexity. The case depicted in Fig. 1 is also special to the extent that the condition defining ∆v holds at strict equality which is not required in general.
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Figure 1: Individual surplus corresponding to some reallocation ∆a from a Note that, although two indifference curves are plotted, only the one passing through the initial allocation is required. It allows to plot agents ˆı’s (resp. ˇı’s) virtual situations denoted a ˆ∆a (resp. a ˇ∆a ) from which surplus measurement derives: the interesting thing about ∆vˆıy and ∆vˇıy is obviously that they are commensurable. Allais’ concept of collective surplus can be defined for any subset of agents I ⊆ I (say a group of agents involved in a transaction) while still taking account of general interdependence. Definition 2 Given a ∈ A, consider a subset I ⊆ I of agents, and let ∆a = (∆xi )i∈I be a feasible reallocation such that for all i ∈ I − I : ∆xi ≥ 0. The surplus to I associated to ∆a, as measured in units of good n, is X X ∆v n ≡ ∆vin − ∆xin , i∈I



i∈I
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¬n where for all i ∈ I : ∆vin ≡ max {∆νin | ui (x¬n i + ∆xi , xin + ∆xin − ∆νin ) ≥ ui (xi )}.



Here,



X



∆xin is the net change in the total quantity of good n allocated to the



i∈I



group I . Three cases can be distinguished: • if



X



∆xin = 0, surplus is fully distributed to agents in I and ∆v n =



i∈I



• if



X



X



∆vin ;



i∈I



∆xin < 0 and



i∈I



X



∆vin 6= 0, surplus is only partly distributed to the agents



i∈I



in I ; • if ∆vin = 0 for all i ∈ I , some surplus may be released X by the reallocation but it ∆xin . is not distributed to the agents in I , ∆v n = − i∈I



This last case is considered in Smith & Foley (2008) to illustrate the notion of ”reversible transformation” (reallocation). They consider agents who cannot trade internally and need the mediation of some external speculator. This speculator is equipped with enough information on each agent’s preferences to extract surplus from voluntary exchange. Here, the reallocation impacting the agents in I may have been arranged by some agent not in I who extract surplus for himself. Maybe some trader in charge of arranging advantageous transactions (reallocations), whose mediation is paid ex post in units of good n. X X ∆v n ≡ ∆vin − ∆xin . | {z } i∈I i∈I T otal | {z } | {z } Distributed



Retained



A transaction advantageous to agents in I implies ∆v n > 0 : not only is it implementable (through proper transfers of good n from virtual winners to virtual losers) but it may allow some go-between agent to draw a positive amount of good n from I ; Allais’ concept includes the amount of resources possibly devoted to arranging transactions (transaction costs) into the calculation of collective surplus. As a consequence, any resources saving reallocation leaving each agent to its initial welfare releases surplus. The concept applies at any scale from the bilateral transaction to a reallocation impacting all agents in the economy (I = I) and, provided that conditions in definition 2 hold, the total surplus is simply the sum of subsets’ surpluses: partial and general analyses lead to consistent measurements. Below, subscript is removed when the analysis is conducted at the scale of I = I. Downscaling the analysis from I to I ⊂ I requires to add the specific condition formulated in definition 2: ∀i ∈ I − I , ∆xi ≥ 0. Starting from an allocation a and considering a reallocation ∆a, collective surplus (as measured in units of good n) at the scale of I is simply written ∆vn ; the loss attached to a is then denoted ln (a). 8



Example 3 Fig. 2 and 3 illustrate the concept of surplus (as measured in commodity y) for a subset of two agents. The point is to consider reallocations which do not reduce agents’ welfare while releasing some positive surplus. Consider Fig. 2 first, which illustrates a reallocation releasing a positive surplus without distributing it. The initial allocation a is such that xa1 + xa2 = x ¯(= 16), and y1a + y2a = y¯(= 16), while the final a ˜ a ˜ allocation a ˜ is such that: x1 + x2 = x ¯(= 16), y1a˜ + y2a˜ (= 14) < y¯, and yet, u1 |a = u1 |a˜ and u2 |a = u2 |a˜ . The released surplus ∆vy = −∆y = y¯ − y1a˜ + y2a˜ = 2, is fully retained. The Edgeworth diagram of Fig. 3 illustrates the case in which surplus is (fully) distributed. In this case: y1a+∆a + y2a+∆a = y1a + y2a = y¯, x1a+∆a + x2a+∆a = xa1 + xa2 = x ¯, but still ∆vy = ∆v1y + ∆v2y = 1 + 1 = 2. What is done of the surplus released does not impact its amount.
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Figure 2: Reallocation releasing a retained surplus Allais’ concept of loss derives from that of surplus. The loss associated to some allocation, as measured in some reference good, is the maximal quantity of that good that could be released through a reallocation i.e. the maximal ”releasable” surplus. Definition 4 Given a ∈ A, the loss incurred by the subset I ⊆ I, as measured in units of good n, is l n (a) ≡ max ∆v n (a). ∆a feasible



Note that since status quo is always an option, for any a ∈ A and n ∈ N : l n (a) ≥ 0. Fig. 4 illustrates the concept of loss in the 2 agents × 2 goods case with continuous quantities and indifference curves. In this case, loss as measured in good y (left-hand graph) is the maximum vertical distance between indifference curves. In the special case depicted in Fig. 4 with strictly decreasing marginal rate of substitution (convex 9
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Figure 3: Distributed surplus in the 2 agents × 2 goods case preferences) the quantities of good x allocated to each agent corresponding to the maximization of surplus are given by the vertical line equalizing marginal rates of substitution (tangent lines depicted in the figure must be parallel). The right-hand graph of Fig. 4 illustrates the loss as measured in good x. 2.2.2



Properties



As other compensating/equivalent variations used to measure changes in welfare, Allais’ surplus respects an ordinal interpretation of utility functions. Proposition 5 The surplus attached to some given reallocation is invariant with respect to monotonous strictly increasing transformations of utility functions. Proof. See the appendix. Corollary 6 The loss associated to some given allocation is invariant with respect to monotonous strictly increasing transformations of utility functions.



2.3 Pareto allocations The extent to which Allais’ concepts of surplus and loss complement the Pareto criterion is of primary interest. Definition 7 Given a = (xi )i∈I , a reallocation ∆a = (∆xi )i∈I is individually rational at the scale of I if it is feasible from a and such that, for all i ∈ I : ui (xi + ∆xi ) ≥ ui (xi ). 10
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Figure 4: The loss of an exchange economy as measured in good y (left) or x (right) Given a ∈ A, let R (a) denotes the set of individually rational reallocations at the scale of I that is: R (a) = {∆a feasible from a | ∀i ∈ I , ui (xi + ∆xi ) ≥ ui (xi )} . Definition 8 Given a = (xi )i∈I , a reallocation ∆a = (∆xi )i∈I is P(areto)-improving at the scale of I if and only if: • ∆a ∈ R (a); • ∆xi ≥0 for all i ∈ I − I ; • ui (xi + ∆xi ) > ui (xi ) for some i ∈ I . Lemma 9 Given a = (xi )i∈I , let ∆a = (∆x Pi )i∈I denotes a feasible reallocation fully distributing a strictly positive surplus ∆vn = i∈I ∆vin > 0 where, for all i ∈ I : ¬n ∆vin = max {∆νin | ui (x¬n i + ∆xi , xin + ∆xin − ∆νin ) ≥ ui (xi )} .



Then the reallocation defined as ∆+ a = (∆x¬n i , ∆xin − ∆vin + ∆+ xin )i∈I where, for all P i ∈ I, ∆+ xin > 0 and i∈I ∆+ xin = ∆vn is P-improving. Proof. Since ∆a distributes a strictly positive surplus, ∆+ a is feasible. For all i ∈ I, ¬n since ui (xi ) is strictly increasing in xin : ui (x¬n i + ∆xi , xin + ∆xin − ∆vin + ∆+ xin ) > ¬n ¬n ui (xi + ∆xi , xin + ∆xin − ∆vin ) ≥ ui (xi ), i.e. ∆+ a is P-improving. Any P-improving reallocation reduces the loss. Proposition 10 If ∆a is P-improving from a ∈ A then, for any n ∈ N : ln (a + ∆a) < ln (a). 11



Proof. See the appendix The converse is false: ln (a + ∆a) < ln (a) for some n ∈ N does not imply ∆a Pimproving. This can be illustrated in the utility space: a point on the frontier of the utility set (a + ∆a in Fig. 5) corresponds to a zero-loss allocation (see proposition 12) whereas any interior point (such as a in Fig. 5) corresponds to a strictly positive loss. Starting from a, reallocation ∆a reduces loss although it is not P-improving.
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Figure 5: From a, the reallocation ∆a is not P-improving but it reduces loss Let P (respectively, P) denotes the set of P-allocations at the scale of I (resp. I). Definition 11 a ∈ P if and only if a ∈ A and there exists no feasible reallocation (from a) P-improving at the scale of I . It is obviously the case that, for any I ⊂ I, a ∈ P ⇒ a ∈ P . The next proposition is more substantial and anticipates on what Luenberger (1995) calls the first and second zero-maximum theorems. Proposition 12 For any I ⊆ I : a ∈ P ⇔ l n (a) = 0 for all n ∈ N . Proof. See in appendix. Among all feasible reallocations from a given a, those maximizing surplus are of special interest. Consider a ∈ A − P, and ∆∗ a ∈ arg max∆a ∆vn (a) for some n ∈ N where surplus is strictly positive and fully distributed; note that ∆∗ a is far from unique. In general, a + ∆∗ a ∈ / P. Fig. 6 illustrates this point in the case of a 2 agents × 2 goods transaction. The Pareto set is the dashed curve joining 01 to 02 and the contract curve the thick segment of the Pareto set between indifference curves passing through 12
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Figure 6: The loss and the contract curve a. In Fig. 6, there exists a continuum of reallocations maximizing surplus depending on surplus distribution between the agents. Maximizing surplus demands less information than finding a Pareto allocation. Whereas the surplus-maximizing approach is relative only to the indifference sets corresponding to a, the contract curve incorporates a global information on agents’ preferences structure. And yet, as Fig. 6 suggests, maximizing surplus brings the economy closer to the Pareto-set. This point is proven rigorously for strictly convex preferences by Courtault & Tallon (2001); their result is reformulated in terms of surplus below. The next remark provides another way to see the connection of surplus maximization with the search for Pareto allocations. It is illustrated with Fig. 7. It comes to consider a ”subeconomy” similar to the initial one except in the total amount of the good used as reference to measure surplus. Remark 13 Given a ∈ A − P, consider ∆∗ a = (∆∗ xi )i∈I ∈ arg max∆a ∆vn (a) for some n ∈ N Pand ln (a) > 0 the associate surplus. Suppose ln (a) is fully retained so that: ln (a) = − i∈I ∆∗ xin . Consider the sub-economy similar to the initial one, except for its total endowment in good n, reduced from xn to xn − ln (a). The allocation a + ∆∗ a belongs to the Pareto set of this sub-economy. In general, one cannot trivially build a P-allocation of the initial economy from that of the subeconomy by distributing the retained surplus. That is because the process of distribution is prone not to maintain agents’ marginal rates of substitution. This creates new advantageous transaction opportunities, disrupting previously allocated goods. The concept of loss provides a quantitative index of (in-)efficiency which complement the Pareto criterion. It exhibits several desirable properties. It depends only on the 13
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Figure 7: Maximizing and retaining surplus leads to a P-efficient subeconomy structure of the economy (preferences, technologies, endowments). It respects the ordinal nature of utility functions. It involves all preferences and technologies on a symmetric basis; this symmetry in treatment also holds for all goods except the one chosen for surplus measurement. It is positive for all non-Pareto allocation and equals zero for all P-allocations; it decreases as a result of P-improving reallocations. It can be calculated for any subset of agents and for any allocation. It is independent of any restrictive conditions such as continuity, differentiability or convexity. Finally, it does not depend on any specific system of prices nor on any special economic organization. And yet, with all these desirable properties, surplus calculation still depends on the reference good chosen, a choice which is arbitrary. Furthermore, the concept is built excluding the possibility of satiation which is obviously restrictive. The developments below deal with these limitations.



3 Developments The developments proposed by Allais take two directions. The first is the introduction of ”money” as a natural unit in which measuring surplus, and its use to relax the general assumption of non-satiation formulated above. The second is to make one additional step towards abstraction by assuming continuity of quantities and differentiability of utility functions.
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3.1 Commodity-money The list of goods is extended with an additional one, called ”money”, a quantity of which is denoted y. Agent i’s preferences are now defined over plans (xi , yi ) ∈ RN +1 and represented by ui (xP i , yi ). An allocation rewrites a = (xi , yi )i∈I and is feasible if and P only if xi ≤ x and yi ≤ y where (x, y) represents preexisting global resources of i∈I



i∈I



the economy, including an exogenous and inelastic money supply; the set of feasible allocations is still denoted A. A reallocation becomes variations ∆aP = (∆xi , ∆yi )i∈I P P a list ofP and it is feasible if and only if ∆xi ≤ x − xi and ∆yi ≤ y − yi . So far, the i∈I



i∈I



i∈I



i∈I



proposed extension does not substantially change the analysis: all novelty comes from specific properties associated to money. It is assumed to be perfectly divisible and such that, for all i ∈ I and xi ∈ RN : 1. ui (xi , yi ) is continuous in yi ; 2. ui (xi , yi ) is strictly increasing in yi ; m 3. limyi →0 um iy (xi , yi ) = +∞ where uiy (xi , yi ) denotes the marginal utility of money as measured at (xi , yi ).



Previous assumptions mean that agents are always willing to hold money for itself. Although they represents a big deviation from the walrasian doxa, an extensive justification is postponed to the conclusion: the main point here is to draw their analytical advantages. 3.1.1



Definitions



Introducing a commodity-money with previous properties greatly simplifies the analysis. It first allows to relax the assumption that ui (xi , yi ) is strictly increasing in xin for all (i, n) ∈ I × N . In addition, the definition of basic concepts is simplified. Definition 14 For any agent i ∈ I with initial plan (xi , yi ) ∈ RN +1 , the individual surplus, as measured in money, associated to the change (∆xi , ∆yi ) is the amount ∆vi ∈ R such that ui (xi + ∆xi , yi + ∆yi − ∆vi ) = ui (xi , yi ). The novelty is obviously the strict indifference requirement defining surplus (which was already assumed in Fig. 1 to 7). The assumptions made on money guarantee that ∆vi exists and is well-defined. The interpretation of surplus becomes even more familiar. Starting from a : ∆vi > 0 is agent i’s willingness-to-pay in exchange for the implementation of the change (∆xi , ∆yi ) while ∆vi < 0 is i’s minimal price for accepting that (∆xi , ∆yi ) be implemented. Note that in the case where ∆xi 0 = (0, ..., 0, ∆xin , 0, ..., 0) with ∆xin > 0, and ∆vi ∆yi = 0, the amount ∆x is simply agent i’s demand (maximal) price for commodity in n (inverse-demand). Furthermore, if ∆yi = −pn ∆xin , where pn is a given uniform price of commodity n ∈ N , ∆vi captures the standard marshallian concept of surplus. The definitions of collective surplus and loss remain the same. 15



Definition 15 Starting from a = (xi , yi )i∈I ∈ A, the collective surplus, as measured in money, associated to a feasible reallocation ∆a = (∆xi , ∆yi )i∈I is the amount defined by X X ∆v ≡ ∆vi − ∆yi i∈I



i∈I



where, for all i ∈ I : ui (xi + ∆xi , yi + ∆yi − ∆vi ) = ui (xi , yi ). Definition 16 Given a ∈ A, let l (a) denote the loss as measured in money: l (a) ≡ 3.1.2



max



∆a feasible



∆v (a) .



Properties



The results in this section highlight why money, as defined above, is a ”natural” reference good i.e. an appropriate unit in which measuring surplus. First, the distribution of money does not influence collective surplus: only the situation of each agent in ”real” terms determines collective surplus. Second, if some surplus, as measured in any other good than money, can be released then some surplus, as measured in money, can be released. This means that it is enough to check that no monetary surplus can be released to make sure that there exists no P-improving reallocation. Proposition 17 Two reallocations which only differ with respect to individual changes in money balances release the same collective surplus. Proof. See the appendix. Corollary 18 Starting from an allocation fully distributing the economy money supply, a reallocation which only changes agents’ money balances releases no collective surplus. Releasing surplus is to provide the economy with a reallocation ∆a desirable enough so that the total amount of money the direct winners are willing to pay to implement it exceeds what the direct losers call for in order to accept it. The next result considerably simplifies the search for loss-reducing reallocations. Proposition 19 Let a ∈ A be an allocation fully distributing the total money supply. If l (a) = 0 then ln (a) = 0 for all n ∈ N . Proof. See the appendix. Previous result is useful to question the concern about the choice of a reference good. The dissatisfaction is that surplus calculation may depend on this choice, considered as arbitrary. The assumptions defining money and previous result make money a not so arbitrary choice. It further helps to understand why speaking about welfare in terms of money sounds so natural. Corollary 20 a ∈ P ⇔ l (a) = 0. 16



3.2 Surplus and marginal valuations The analysis is now considered assuming continuity and differentiability in all dimensions, that is: for all i ∈ I and n ∈ N , ui (.) differentiable in xin and yi . This allows to consider infinitesimal reallocations denoted da = (dxi , dyi )i∈I in the neighborhood of any allocation a ∈ A and to get linearized approximate expressions of surplus. The model can be restated for all i ∈ I : u0in (xi , yi ) ≥ 0 for all n ∈ N , u0iy (xi , yi ) > 0 and limyi →0 u0iy (xi , yi ) → +∞. Definition 21 For all i ∈ I and (xi , yi ) ∈ RN +1 , let’s define agent’s i marginal valua0 (.) by tion function vin u0 (xi , yi ) 0 . vin (xi , yi ) = in u0iy (xi , yi ) It is expressed in money. 0 (.) must not be taken as suggesting that a well defined individual The writing vin value index exists. However, each agent is now described by a system of (marginal) valuations. All other things being equal, starting from (xi , yi ) and assuming xin > 0, 0 (x , y ) is: vin i i (i) the maximum amount of money agent i would be willing to pay for a one unit increase in his possession of good n; (ii) the minimum amount of money agent i would require against a one unit decrease in his possession of good n. 0 (x , y ) is: If xin < 0, vin i i (iii) the maximum amount of money agent i would agree to give up against a one unit decrease in his supply of service n (e.g. labor) to the economy; (iv) the minimum amount of money agent i would require against a one unit increase in his supply of service n to the economy.



3.2.1



Infinitesimal reallocations



The calculation of individual surplus directly derives from marginal valuation function. Proposition 22 Under continuity and differentiability assumptions, for any i ∈ I with plan (xi , yi ) ∈ RN +1 , the individual surplus, as measured in money, associated to some infinitesimal variations (dxi , dyi ) can be written: X 0 dvi = vin (xi , yi ) dxin + dyi . n∈N



Proof. For any i ∈ I and infinitesimal variations (dxi , dyi ), the definition of dvi involves X u0in dxin + u0iy · (dyi − dvi ) = 0, n∈N



17



where arguments of the utility function are omitted. Since u0iy > 0, this can be rewritten dvi =



X X u0 0 in dxin + dyi = vin dxin + dyi . 0 uiy n∈N



n∈N



Starting from (xi , yi ), the amount dvi is the maximum contribution (dvi > 0) or the minimum compensation (dvi < 0) driving i to accept the individual change (dxi , dyi ). The collective surplus associated to an infinitesimal reallocation directly follows. Corollary 23 Under continuity and differentiability assumptions, given a = (xi , yi )i∈I ∈ A, the collective monetary surplus associated to some infinitesimal reallocation da = (dxi , dyi )i∈I can be written: dv =



XX



0 vin (xi , yi ) dxin .



i∈I n∈N



The fact that collective surplus is insensitive to displacement of money is explicit in this expression: this comes from linearization of the expression of surplus. Further points deserve attention. First, due to the symmetry between goods and agents, adding consumption surpluses with respect to agents or individual surpluses with respect to goods is equivalent. It follows that, for infinitesimal variations, the marshallian partial analysis is adequate: total surplus at the scale of the economy is indeed the sum of the surpluses released on each market... and yet, wealth effects are duly allowed in Allais’ formulation. Second, previous expression involves the gradient of some unobserved ”total valuation function”. In the case where a ”money” exists and differentiability can be assumed, surplus can duly be thought of in terms of valuations. Note that previous expression makes no assumption as to whether the reallocation da is feasible or not, whether surplus is retained or distributed. The next proposition presents a remarkable didactic scope as regards the fundamental message of neoclassical economics. Proposition 24 Under continuity and differentiability assumptions, given (xi , yi )i∈I ∈ A, the collective monetary surplus associated to any infinitesimal reallocation (dxi , dyi )i∈I can be rewritten X XX  0 dv = vin (xi , yi ) − vˆı0n (xˆı , yˆı ) dˆı xin . n∈N i∈I ˆı>i



where dˆı xin denotes a net flow of good n from ˆı to i. Proof. Starting from (xi , yi )i∈I surplus associated to some reallocation P, the P collective 0 (dxi , dyi )i∈I is written dv = vin (xi , yi ) dxin . For any n ∈ N , and any pair i∈I n∈N
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2 (i, Pˆı) ∈ I , ˆı 6= i, let dˆı xin denote a net flow of good n from ˆı to i. For all n ∈ N : dxin = dˆı xin . Omitting functions’ arguments, this leads to the rewriting: ˆı6=i



 dv =



XX







0 vin ·



X



dˆı xin  =



ˆı6=i



i∈I n∈N



X XX



0 vin dˆı xin .



n∈N i∈I ˆı6=i



Since one deals with net flows of goods, for all (i, ˆı) ∈ I 2 , ˆı 6= i : di xˆın = −dˆı xin so that XX XX  0 0 vin − vˆı0n dˆı xin . vin dˆı xin = i∈I ˆı6=i



i∈I ˆı>i



So the writing of collective surplus as X XX  0 dv = vin − vˆı0n dˆı xin . n∈N i∈I ˆı>i



This writing expresses the basic but fundamental idea that the possibility to release 0 − v 0 . It highlights three surplus comes from differences between marginal valuations vin ˆın ways to release surplus: (1) transactions between agents as consumers; (2) transactions between agents as service providers; (3) transactions between a service supplier and a consumer. xa2
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Figure 8: Loss and marginal valuations The very simplicity of surplus expression under the assumption of continuous quantities and differentiability allow some interesting developments as to the characterization of Pareto allocations. 19



3.2.2



Surplus variations



Allais extends the specification of a reallocation to include its internal motion. Formally   this means to consider lists of infinitesimal variations such as dxi , d2 xi , dyi , d2 yi i∈I to which one could refer as a ”reallocation-in-motion”. For any pair (i, n) ∈ I × N , four types of motions ought to be distinguished. d2 xin dxin
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