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This essay develops the rudiments of a historical-analytical approach to hierarchical control in human societies. We question the adequacy of mainstream economic theory in two fundamental aspects: a) the absence of an explicit class structure and consequent inter-class con ‡icts of interest, and b) the 'benevolent government'or 'social planner'approach to policy decisions. We begin with an anthropological view of the genesis of the state and class society and construct a series of simple models inspired in di¤erent phases of human development in which producers and governors face the same consumption-toil trade-o¤ as the workers (slaves, serfs, or wage workers) at the bottom of the class hierarchy. Public goods and bads play a fundamental role in the functioning of society and in the power structure that sustains it. In most of the models the consumption-toil decision is present for all the classes involved. In the case of classes that organize production (whether in civil society or in the state sector) the planning, organizing, commanding and controlling (POCC) labor of members of the higher rank contributes to the production function along with the labor of the members of the lower rank. The …nal model is a stylized representation of capitalism, with three large classes: wage workers, capitalist entrepreneurs, and governors, and is based on an extension of the monopolistic competition model. The essay ends with a disquisition on the concept of exploitation.

CONTENTS 1. Introduction

In actual history it is notorious that conquest, enslavement, robbery, murder, brie ‡y force, play the great part. In the tender annals of Political Economy, the idyllic reigns from time immemorial. Right and 'labour'were from all time the sole means of enrichment, the present year of course always excepted. (Marx, 1887, p. 500.) All the conclusions to which deductive studies founded on the general equations of the economic equilibrium can lead us must …nally be veri…ed by a careful scrutiny of facts, both present and past, that is to say, by statistics, by close observation, and by the evidence of history. This is the method of all the material sciences. Deductive studies in political economy must not be opposed to the inductive; these two lines of work should, on the contrary, supplement each other, and neither should be neglected. (Pareto, 1897, p. 500.) The mainstream economic theory begins with a completely individualistic 'homo economicus'that is meant to represent the consumer/worker, who strikes a balance between consumption and unpleasant work e¤ort. It then builds a framework for the market interaction of these individuals and the functioning of atomistic competitive …rms that largely centers on the theorems that relate competitive equilibria and Pareto e¢ ciency. It introduces as specialized topics (say, in chapter 6 or 9 of the typical textbook) 'interdependence' (or 'externalities') and 'public goods', arguing that societies need governments because of such departures from the atomistic ideal. If there is a government it is because there are 'externalities'such as 'pure public goods', usually de…ned as products that are non-rival (their use by one agent does not preclude their use by another agent) and non-excludable (any owner of such goods cannot exclude others from using them). By their characteristics, it is impossible or at least extremely di¢ cult to produce such goods privately due to the impossibility of sustaining pro…t incentives. Hence, government activity is needed to ensure the production of 'public goods', and taxation is needed to …nance their production.

But as soon as there is a government in the model, and hence government agents and policymakers, an outside observer would expect that to be consistent with the practice of economic modeling that has as its foundation the decision making processes of consumers/workers, such governing agents would be explicitly included in the model, and their decisions modeled according to their particular incentives and costs. But such expectations are typically frustrated. Economists sometimes justify the idea of policymaking without policymaking agents by invoking the division of labor within the social sciences, where political science studies this type of subject matter. Furthermore, it is presumed that such human social characteristics as caring for others (positively or negatively) belong to the realm of sociology. We believe that this piecemeal approach is an obstacle to the advancement of both science and the public administration of modern societies. Instead of explicitly modeling the agents of government in a way that is analogous to consumer/workers, the most usual approach to policymaking is to invoke a 'benevolent government' or 'social planner' that is outside of the model and determines economic policy by maximizing general welfare. For this, either an ad-hoc objective of the otherwise unmodeled policymaker is introduced (when the model agents are in some way heterogeneous) so as to arbitrate between any con ‡icts of interest, or the modeled agents are so homogeneous that the 'general welfare'is trivially clear (and there are no possible con ‡icts of interest). On the other hand, the entrepreneur, …rm manager, or …rm owner is typically also not modeled. Instead, there are abstract '…rms'that (somehow) maximize pro…ts (which in the perfectly competitive paradigm disappear in equilibrium) while homogeneous consumer/workers equally participate in the ownership of …rms. In the academic division of labor, 'business administration'would be the social science that studies in more detail what goes on within …rms, leaving an abstract, black-box, '…rm'for 'economics'.

We believe that there is a unity in the subject matter of the social sciences, and that the academic division of labor (and natural di¢ culties in making meaningful models of human behavior that necessarily abstract from 99% of social/economic/ political reality in order to be manageable and communicable) does not justify the prevalence of A) the absence of class structure in 'economic' analysis, nor B) the 'benevolent government' approach to policymaking. Communicable and manageable models are always highly stylized, but a good model does not stylize away an essential component of what is to be modeled. A theory that is mainly concerned with building an analytical framework presumably applicable to any human society and hence devoid of any historical content can constitute a serious impediment to useful reasoning and analysis. A policy model that invokes a 'benevolent government'or 'social planner'while re ‡ecting a structureless society can only be considered an abstract formalism devoid of any empirical content. A model that introduces policymakers'preferences, while preferable and convenient in certain modeling contexts (like a central bank authority that has more or less in ‡ation aversion or more or less unemployment aversion) is still very unsuitable if it does not minimally re ‡ect the income distribution e¤ects of its policies. Using a deus ex machina that decides on policy by maximizing the 'general welfare'or minimizing some loss function may be a useful way of representing 'governance' in the natural sciences and may have been at the origin of optimal control theory (Maxwell 1868). But the abstraction of the optimizer with respect to the system to be optimized, which is possible when designing an engineering mechanism, is deceitful when trying to model the functioning of human societies, even if it can be useful in some special contexts and for some special purposes.

To modestly advance in the direction of a more realistic approach to the modeling of human societies and their governmental policies, but staying within the economic modeling framework, in this essay we address topics A) and B) above in a way that is non-standard. For both of these topics we use models in which there are hierarchical economic decision processes. Higher rank in the hierarchy implies greater power in setting the rules for the lower ranks, without eliminating the in ‡uence of lower ranks in the results. In our approach the basic entities are always human beings so that there is no decisionmaking in which the utility-disutility trade-o¤ is not present.

We elaborate a sequence of simple models that seek to re ‡ect stylized 'modes of production'that are deemed to be highly stylized representations of human society at di¤erent stages of the historical process. We look at human societies from the point of view of a general social scientist, trying to escape from the narrow view prevalent in the economics profession but also trying to intelligently use simple analytical instruments that the profession has developed. But we do this with a perspective that is closer to that of the anthropologist.

A distinguishing feature of the models that represent class societies in this essay is that the dominant classes have an active participation in the production process, whether it be in civil society or in the public sector. Departing radically from Marx's conception that the surplus output (or surplus value in a commodity-producing society like capitalism) is harvested by the members of the dominant class without a personal participation in the production process other than advancing the means of production, here the surplus output that allows for a superior standard of living of the dominant classes is obtained with their active participation in the productive process. For this we re-introduce the elementary human decision process that both mainstream economic theory and Marx's more general (social-economic-political) theory left aside: 1) in output producing …rms, where the consumption-toil trade-o¤ plays an essential role for entrepreneurs (as for anyone else), and 2) in the government sector, where the same consumptiontoil trade-o¤ plays an essential role in the highest level of government in deciding on how much of its own tax-gathering exertion and management exertion in the production of public output compensates for the superior consumption its exertion achieves. Focusing on capitalism, …rms are not simply black boxes that maximize pro…t as in both standard economics and Marx's theory: they are run by people (owners or managers) that face the same kind of basic consumption-toil trade-o¤ as workers. Pro…t is maximized to the point that is considered worthwhile by the people in command of the …rm. And the top echelon of government is also composed of individuals that face such trade-o¤s in deciding on public sector output and taxation. As in the case of …rms, the mainstream 'benevolent government' or 'social planner'approach also poses a black box, but it is a deceitful black box because it fails to account for the decisive fact that individuals in government usually seek to promote their own interests. On the other hand, the departure from Marx here is also fundamental in that there is no trace of the utopian conception of the political quest for a class-less society. Class structure and hence inter-class con ‡icts of interest, both analyzed and portrayed by Marx, are necessary and unavoidable consequences of complex societies. This, however, is de…nitely not a call for a value-less scienti…c pursuit.

With respect to the nature of governance, we build an alternative view that we believe has a richer set of applications and is more helpful for understanding both real contemporary societies and the enormous variety of actual historical experience. In this alternative view, policymakers are distinct agents in the model and constitute the ruling (or governing) class. They have a utility function which they maximize to decide on policy, that is, to decide on how to move the levers that they have the capacity to move only because they wield political power. In doing so, they take into account the functioning of the private sector.

In economic theory, when individuals have preferences concerning the consumption (or welfare) of other individuals we are in the realm of 'externalities', which is considered a specialized topic that is problematic, since the existence of externalities plays havoc with the favorite mainstream foundation of economic theory: the theorems that relate perfectly competitive equilibria with Pareto e¢ ciency. 1 And the chapter on 'externalities'also includes the topics of 'public goods'(such as police enforcement, defense services and public parks) and 'public bads'(such as air pollution or tra¢ c congestion). The concepts of public goods and public bads play a central role in most of the models of this essay. Our view is that direct, nonmarket mediated interactions between human beings must be at the core of social science and that the atomistic, market-interaction-only extreme is a very particular case that must by no means be at the center of theoretical concern. Mainstream economic theory mistakenly puts 'welfare theory'and the 'fundamental theorems' that relate existence of general equilibrium and Pareto e¢ ciency (or 'optimality') at the core of theoretical attention. Amyrta Sen (1979) has incisively pointed at some of the fundamental problems of 'welfarism'. But as far as we are aware he has not pointed convincingly to an alternative path that can overcome such problems. Our view is that a radical change is long overdue in the basic approach to economic reality which involves taking a truly scienti…c approach that subordinates the construction of theory to empirical facts. In our view, the empirics must not be restricted to short range experimentation on actual decision-making (such as, say, the approach of Tversky and Kahneman (1983)) or econometric modeling of data, but must also and fundamentally include long-range anthropological and historical facts. History was very present in the writings of such classical economists as Anne Robert Jacques Turgot (2011), Adam Smith (1984) and Karl Marx (1887). And history must be present in a general theory of human society.

There are historical reasons for the inception and persistence of the standard setup in the economics discipline, one of which is that it is much easier to model individuals that only interact through the market mechanism than the societies we live in, made up of individuals for which direct interaction with other individuals is a fundamental aspect of their lives, including the direct interactions related to their economic activities. 2 Aside from the greater di¢ culty of modeling nonmarket interactions by agents, another possible explanation for the prevalence of the individualistic 'homo economicus' has to do with a distinct professional bias of the economic discipline that was criticized in the 19th century by Karl Marx (who referred to 'vulgar economists'as those that merely re ‡ected appearances) as re ‡ecting the dominant ideology of the capitalist society in which Political Economy was being developed. Individualism was not only one of the characteristic features of the civil behavior of the newly politically empowered capitalist class but also a feature that was by some elevated to a virtue. This was obviously not the case of some of the most brilliant minds that helped to forge the economic discipline, such as David Hume (who considered his 'Enquiry concerning the Principles of Morals''of all my writings, historical, philosophical, or literary, incomparably the best') and his good friend Adam Smith (who seven years prior to publishing 'The Wealth of Nations'published his 'Theory of Moral Sentiment', the last revision of which he accomplished in the year of his death), 3 nor evidently of Karl Marx, who was deeply enraged by the su¤ering of the poor and the misery of children working more than 10 hours a day in the 'modern'industrial capitalism of mid-19th century Britain.

The naïve world view that is implicit in the conventional paradigm of government 'benevolence'stands at odds with the most elementary political history, where the struggle for political power has been recurrent and pervasive. At least one major strand of anthropology, the school of 'cultural materialism'that is associated with the works of Marvin Harris (Harris, 1968, 1977, 1979, 1990), holds that this struggle for political power did not exist during most of the period during which our species has been in existence and that things changed only when around 10 thousand years ago the strati…cation of human society began and a state, however primitive, came into existence. History books record that struggles for political power have been extremely violent time and time again. The lust for power thus revealed raises an obvious question for the 'benevolent government'paradigm: why would political contenders for power be so anxious to be in government if once they achieve this objective they will not pro…t immensely from holding this position? Why do they strive so hard to be in that apparently disadvantageous position which at least in present day societies usually implies extravagant commitments but modest (formal and legal) government salaries that their capacities could probably exceed by staying in the private sector? The short answer of course is that, with the possible exception of very transient and very unusual 'saints', they strive to attain the levers of political power because they know that they will have unparalleled opportunities to pro…t from that position, both materially and in status.

In most of the models in this essay there is at least one 'public good' which a¤ects both private and government agents through the utility they derive from consumption, and in some also through their e¤ect on the productivity of labor in the production of both private and public output. In these simple models the governing class has two fundamental levers: it taxes private sector output and it produces 'public goods'. While in the conventional setup for a static one-period economy, a 'benevolent government'decides on the tax rate and on the amount of public goods produced that maximizes private sector utility under the constraint that the government budget be balanced, in our setup a 'self-interested government' maximizes its utility function taking into account the functioning of the private sector. It does not seek a government budget balance but, instead, su¢ cient public revenues to …nance, not only the production of public goods, but also its own consumption. For this, it must decide on how much distasteful work e¤ort to exert both in the process of tax gathering (using the available taxing technology) and in the process of producing 'public goods', and also how much of the public goods to produce, in order to maximize its own utility. Furthermore, what is a 'public good' for the governing class can be and often is a 'public bad' for the governed precisely because governments'most prized 'public good'is the security and military apparatus that deters domestic and foreign contenders for their political control and concomitant bene…ts. Hence, public goods (and bads) play an essential role in a realistic representation of the con ‡icts of interests between the governed lower class (private sector or policytakers) and the upper governing class (government sector or policymakers). When strati…cation is more complex, as in the case of a civil society composed of two classes, the potential for con ‡icts of interests is much greater.

This essay contains static models because they are the easiest to construct and communicate, but the view we promote is essentially historical and thus dynamic. Modeling the transitions from a society with a certain social structure to another with a modi…ed structure is subject matter for future research and goes far beyond the scope of this essay. Hence, we do not generally explain why and how the asymmetric situation of the governed and the governing classes arises, or how the governing function can be passed on to other competing agents through some kind of conciliar (elders), military (warlords), hereditary (monarchy) or electoral (democracy) process. But we sustain the view that social science can only have a …rm foundation within a 'basic view'of how the historical process evolves. Mathematical models are hence subordinate. But they are tools of the utmost sig-ni…cance, since they allow us to concentrate in subsets of the large class of social, economic, and political variables that are involved in the functioning of human society in a consistent, logical, and operational way that may be criticized, challenged, or shaken to its foundations by other researchers. The 'basic view'of how the historical process evolves, however, is part and parcel of the scienti…c process. Both in the detail and in the overall conception there are as many views as there are thinking individuals. Professional historians deal with both of these but it is usually the detail that can be agreed on most quickly. The overall view will necessarily remain a matter of constant debate. Moreover, there will always be 'o¢ cial' (or 'politically correct') views and 'heterodox'views, as well as cynical people (in, near, or out of power) that use biased versions of the truth (and even outright falsi…cations of events) as political and ideological weapons. George Orwell judiciously emphasized the danger posed by government control of the 'truth'when he wrote: "He who controls the past controls the future. He who controls the present controls the past." (Orwell, 1984 ). It is the overall view of our past that is most di¢ cult to agree on. And this is an inherent di¢ culty of the social sciences that cannot be dispensed with by simply invoking 'authority'.

Our point of view is that in the historical process societies conserve many institutions that were once of fundamental importance but in subsequent stages became subsidiary. Although the governments of modern 'developed'societies tackle many functions that are bene…cial for most sectors of society, they always conserve very signi…cant elements of the asymmetrical, exploitative, ma…a-like characteristics that were probably fundamental when the rudiments of government activity began thousands of years ago and remained as an intrinsic trait of governance through the centuries. These asymmetrical and exploitative characteristics have always coexisted with the functional and useful role that governments have also had for the majority of the governed (but clearly not all, not ever). Hence, along with the functional role of governments in undertaking many necessary activities that civil society cannot adequately address on its own because of the absence of the necessary incentives for the private production of 'public goods'that are 'non-rival'and 'non-excludable'(such as the ‡ood-control and irrigation systems of ancient Sumeria and Egypt), there are always parasitical, exploitative, aspects of government activity. Some of these aspects may be directly illegal, but more are related to the government production of outputs that are 'public bads'for large segments of the population (such as a military apparatus for outward expansion and domestic control). Such aspects are at the roots of many of the usual con ‡icts of interest between the governed and the governing.

The rest of this essay has the following structure. In section 2 we build a simple, anthropologically inspired, model for the emergence of a embryonic form of human government. In section 3 we build two simple models of a slave society with no government, the second of which depicts master cruelty. In section 4 we introduce the government production of public 'goods'and 'bads'in a society that has only two classes: the governed and the government. In the next three sections we have models with a strati…ed civil society as well as a government class. Section 5 presents a model of slaves, masters, and government, section 6 a model of a feudal society with a landowning entrepreneurial class between the lower ranks and the governing monarchy, and section 7 a model of capitalism, with wage workers and entrepreneurs under monopolistic competition as well as government. Section 8 concludes.

The emergence of human government

According to anthropologist Marvin Harris (1990) the human species lived during many thousands of years without government or the social strati…cation (into social classes) to which we are so accustomed. During much of that time span, human societies were organized in bands or hamlets, each of which had few people: around 50 per band or 150 per hamlet. Social life in these foraging societies was simple and based on reciprocity and solidarity. Even today there are primitive societies where the day's output in hunting is shared by all with no need for any accounting or individualistic economic retribution. And even in modern capitalist societies, reciprocity and solidarity usually prevail within subunits of society, such as households, families (more or less amply de…ned), or clubs. In the bands and hamlets of hunter-gatherers the most e¢ cient hunters or gatherers would become leaders and could be the most generous, receiving esteem and prestige as sole retribution. Leadership was valued but did not grant authority. Harris believes that the absence of individual possession of land or other basic resources implies that these societies engaged in a form of 'communism'that did not exclude personal possessions like clothing, jewelry, and weapons. Shamans (priests) would be considered to have healing powers and the ability and authority to identify mischievous members of society.

Aside from reciprocity, another form of exchange practiced by people living in bands or hamlets was redistribution. Food and other objects of value were given for storage to a prestigious leader who would redistribute the goods whenever they were needed because of drought or other calamity, without serving themselves to a disproportionate portion. In addition to the use of these reserves during periods of famine, there would be a reduction in such inventories during communal feasts or banquets. Because redistributive leaders would work harder but not get additional material retribution, they would tend to be individuals not only endowed with greater organizational and oratorical capacity but also with a greater psychological need for the esteem of others.

In a subsequent stage of development of these societies, di¤erent leaders would compete for prestige by trying to give the most impressive feasts, for which they would have to be su¢ ciently successful in leading their clientele in productive activities (hunting, …shing, and gathering). Eventually, the most successful redistributors would boast of their ability and initiate the path towards a more asymmetrical distribution of the social produce. Usually, communities based on activities that could be intensi…ed and producing an output that was more storable (such as agricultural communities) would have a greater probability of advancing towards strati…cation by the emergence of a chieftain over a number of hamlets or villages. Eventually, chieftains would have the possibility (and lose the shame) of having a much better lifestyle than the common man: better homes, more food, more wives, etc.

Needless to say, the life in 'communist'societies living in bands or hamlets could be far from idyllic. Under certain circumstances, such as demographic pressure or resource depletion, there could also be leadership in taking men to war against neighboring communities. At times, the organized torture, execution and ingestion of prisoners of war (cannibalism) would be an accepted form of military training and dietary complement (Harris 1977), as amply testi…ed by the Jesuits in both the coast of Brazil (the Tupinambá peoples) and northeast U.S.A. and Canada (the Iroquois peoples). According to Harris, the low productivity of societies organized in bands or hamlets often made it impossible to extract a surplus from making a slave out of a captured prisoner due to the high cost of feeding him. But the triumphant warriors could still pro…t from killing and eating the prisoner. 4 And even in more advanced American cultures, the letters of Hernán Cortés to Charles V of Spain are quite explicit about the customs of the Tlascaltecans, who under his leadership defeated the Aztecs. They had no qualms about eating the ‡esh of their dead enemies or killing their prisoners of war for this purpose. 5 In fact, even Cortés contributed to gathering live prisoners and the corpses of dead enemies for his allies to feed on. 6 It is also well testi…ed that the Aztecs regularly cooked the ‡esh of their victims of human sacri…ce with maize and o¤ered this to the participants in the sacri…cial feasts.

Warring activities would tend to give predominance to males over females, and increased power to leaders, who would further their redistributive capacity by means of the plunder obtained by rewarding loyalty and thus generating the nucleus of a noble class. Harris believes that the use of coercion played a crucial role in the formation of advanced chiefdoms and primitive states: violence or the threat of violence would be used against the common people to intensify production, generate submission, and consolidate the hegemony of the governing class. But this would have a number of prerequisites, such as a su¢ ciently dense population con…ned to an area from which the rebellious could not escape to form a new social group not subordinated to a dominant exploitative class. Another conditioning factor would be a combination of environment and technology in which the intensi…cation of output (and the generation of surplus) would not deplete the necessary life-preserving resources. Agrarian societies would be better candidates for the intensi…cation of production (say, through longer working days) than huntinggathering societies, which would be more exposed to the depletion of prey or …sh populations. However, even some hunting-gathering societies have been known to evolve to social strati…cation and even forms of slavery.

A 'communist'society composed of clans of hunter-gatherers

This subsection is the starting point for our sequence of simple models of human society and remains at the core of most of the subsequent models. Assume that there is a continuum of identical households (which we here refer to as 'clans') indexed by i 2 [0; 1] that engage in hunting/…shing/gathering activities with no particular (social-economic-political) strati…cation. In such a society there is no trace of government or class di¤erentiation. Each clan faces a simple decision of how much time to spend in its economic activity so as to be able to consume the output obtained, regardless of how it is distributed within the clan. It has an extremely simple technology whereby each hour of economic activity (L i ) generates one unit of output (Y i ):

Y i = f (L i ) = L i : (1) 
Its preferences as to the need to undertake unpleasant work e¤ort in order to obtain needed consumption is represented by a utility function:

U (C i ; L i ) log C i 1 1 + L 1+ i , > 0; > 0:
And its consumption is constrained by its output:

C i = Y i : (2) 
in-chief) a military chief admits to being satis…ed for killing of hungry and unarmed women and children: "But they were of the most miserable class who had come out to search for something to eat, most of them being unarmed, and women and boys. We did much damage amongst them all over the city, wherever we were able to move about, so that between prisoners and killed they exceeded more than eight hundred, ... so we returned to our camp well satis…ed with great spoils and food for our friends" (Cortés 1908, p. 113). A better translation of the last phrase (from 16th century castillian) is "with abundant prey and delicacies for our friends" (since the orginial says "con harta presa y manjar para nuestros amigos").

Using ( 1) and ( 2) in the utility function, the clan's decision process is

max C i log C i 1 1 + C 1+ i ;
which yields as solution the decision to work

1 1+
hours and consume the same amount of output:

C i = 1 1+ = L i :
To make this framework slightly richer, we now assume that these huntergatherers can choose not only the amount of time they hunt or gather but also the intensity with which they do this. To model this, let us transform the utility and production functions to:

log C i 1 1 + (I (L i ) L i ) 1+ , > 0; > 0: (3) 
Y i = I (L i ) L i ; (4) 
where now L i is the amount of time spent hunting and I (L i ) is a factor that re ‡ects the intensity with which the work is done, de…ned as:

I (L i ) = 1 1 ! L 1 ! i ; ! 2 [0; 1):
Since we use a function such as this several times below, we here illustrate its form by means of Figure 1, which shows the curve for ! = 0 (solid and thin), ! = 0:3 (solid and thick), and ! = 0:5 (dashed and thick). The new maximization yields:

C i = 1 1+ = I (L i ) L i = 1 1 ! L 2 ! i :
Hence, we now obtain the optimal amount of time and intensity of hunting as a decomposition of the total amount of labor 1 1+ :

L i = h (1 !) 1 1+ i 1 2 ! I (L i ) = 1 1 ! h (1 !) 1 1+ i 1 ! 2 ! :
Within the clan there is simple reciprocity, i.e., the output and e¤ort are shared with no regard to how much each member obtained in hunting. As noted, according to Harris (1990) this 'communist' type of society, composed of small bands of hunters/…shermen/gatherers existed for an extremely long period of humanity's 'infancy'. But even very recently there have been communities that resemble this stylized description. For example, the !Kung people, a San (or Bushman) people that live in the Kalahari Desert, traditionally lived in small bands that exercised reciprocity. When the hunting excursion was successful the hunters would share their output with all the members of the community, even those that stayed home sleeping or doing other chores. The members of the group would take turns informally in participating in the hunting excursions. As with other known cases (like the Mehinacus of Brazil or the Esquimos of Canada and Alaska) there was leadership based on example, ability, or fortitude, but such leaders could not give orders or take advantage of their position.

I hesitate to call such a society 'primitive communism', because it would seem to imply, as in the theory/prophecy/political agenda of Marx and Engels, that humanity can someday attain an 'advanced communism'(or simply 'communism') in which distribution is once again 'from each according to his ability to each according to his need' 7 . Hardly anyone today is willing to argue that the society forged by Lenin and culminating in Stalin had anything to do with or would eventually approach such bliss. And as noted in the introduction, the 'communism'of bands and hamlets was often very far from the utopia that inspired so many social reformers and sometimes possibly closer to the dystopias portrayed by some novelists. Complex human society appears to be at odds with a complete disregard for a di¤erentiated economic retribution. Unfortunately, we cannot disregard the possibility that human survivors of a world nuclear war may return to a primitive form of 'communism'for a time span of unfathomable duration, making the weapons of a 'fourth world war'simply 'sticks and stones'(as in Einstein's celebrated quip 8 ). But this is hardly something we can speculate on with any …rm foundation. To be fair, neither can we completely disregard the possibility (however remote it may be) that our species survives for such a long period of time that material scarcity becomes only a memory of a remote past and (at least in this sense) Marx's dream become a reality. But again this is hardly something we can speculate on with any …rm foundation. And besides, it is known that human misery can rise to surprising levels even when there is abundant wealth, springing from circumstances that can be largely cultural/psychological. Hence, from here on we stick to progressively more complex forms of human society where di¤erentiation and hierarchy based on function is …rmly grounded, de…nes the very structure of society, and determines the way it functions.

7 "In a higher phase of communist society, after the enslaving subordination of the individual to the division of labor, and therewith also the antithesis between mental and physical labor, has vanished; after labor has become not only a means of life but life's prime want; after the productive forces have also increased with the all-around development of the individual, and all the springs of co-operative wealth ‡ow more abundantly-only then can the narrow horizon of bourgeois right be crossed in its entirety and society inscribe on its banners: From each according to his ability, to each according to his needs!" (Marx 1875, Part I.3).

8 Calaprice (2005).

2.2 Heterogeneity among the clans and the emergence of a 'leader' Consider now, instead of a model of identical clans, a model of heterogeneous clans, each of which has a leader that has a redistributive role within his clan and can aspire to be the organizer of an emerging inter-clan institution that is the embryo of a state. We still have a continuum of clans indexed by i 2 [0; 1]. We assume that the new institution is, say, a community banquet that is enjoyed by all clans.

The organization of the banquet requires a distinct work e¤ort, di¤erent from the work of hunting-gathering (which henceforth is reduced simply to 'hunting'). In principle, any clan leader is capable of organizing a banquet. Hence, we assume that any clan leader can do both types or work by, for example, staying late organizing the banquet after the normal hunting hours or using the periodic break from hunting expeditions for doing this instead of taking a rest. But we also assume that only one will be charged with this responsibility. Let L i represent the amount of banquet-organizing labor (possibly) performed by i and let G i represent the size of the banquet as it a¤ects the utility of consumption of i. We assume that the utility function of a clan leader i that organizes the banquet has the following form:

log C i G i (L i ) i 1 1 + L 1+ i 1 1 + i (L i ) 1+ i : (5) 
The utility function has an additional additively separable labor component with coe¢ cient i that re ‡ects the unpleasant aspect of the work e¤ort in organizing banquets. But organizing a good banquet also gives prestige and recognition, hence conferring psychological bene…ts. We represent this pleasant aspect by including the banquet-producing work also in the consumption part of the utility function so that i has a distinct coe¢ cient i to measure the strength of these immaterial (psychological) bene…ts. Hence, the argument within the log function in the utility function now measures three di¤erent components of consumption: a) the usual output of hunting, b) the banquet, and c) the prestige and recognition obtained from organizing the banquet. And a clan leader i that does not end up organizing the communal banquet (and for which L i = 0 in (5)) simply has the utility function:

log C i G j 1 1 + L 1+ i ;
where G j is the (size and quality of the) banquet if organized by j 6 = i . For simplicity, let the production function for organizing banquets be the same as in hunting (1), re ‡ecting the relation between the size of the banquet and the amount of banquet-organizing work used:

G i = f (L i ) = L i : (6) 
Using (2), ( 1) and ( 6) to eliminate L i and L i from the utility function, i's decision process is:

max C i ;G i log C i G + i i 1 1 + C 1+ i 1 1 + i (G i ) 1+ i ;
the …rst order conditions of which can be written as:

C i = 1 1+ = L i G i = ( + i ) 1 1+ i = L i :
Notice that the …rst is exactly the same as we had before the emergence of the banquet institution. The second is dependent both on and on the heterogeneous coe¢ cients related to the disutility of banquet organizing labor i and the (psychological) utility of getting prestige and recognition i . We assume that the clan leader with the highest G i , i.e., that has the combination of i and i that produces the greatest banquet, is naturally charged with the role of organizing the banquet and the rest of the clan leaders (and clan members) only engage in hunting. All of them, however, enjoy the banquet. Let i = B (for 'Big man') be the clan leader that ends up organizing the banquet, so that the actual banquet is G B . Let us see under what conditions B increases his utility by engaging in this leadership role that involves unpleasant work e¤ort and only has a psychological reward.9 Introducing the …rst order conditions in the utility function, it is easy to calculate that any clan leader that is not involved in the banquet organization (i 6 = B) has the following utility:

W i = 1 + [log ( ) 1] + 1 + B log ( + B ) :
This would also be B's utility if he did not exert leadership. But since he does, his utility is:

W B = 1 + [log ( ) 1] + + B 1 + B [log ( + B ) 1] :
Hence, B 0 s utility is increased by the leadership role if and only if W B > W i , i.e., if and only if:

log ( + B ) > 1 + B : (7) 
Given any , it is evident that the inequality holds as long as B is su¢ ciently large. In particular, if = 0 it is necessary that B be greater than e = log (1) = 2:718. And if we calibrate, say, = 1, then B must be greater than 2:857, i.e., the coe¢ cient that re ‡ects the intensity of the utility obtained from prestige and recognition must be su¢ ciently great. Notice also that, assuming (7) holds, the magnitude of B's increase in utility is higher the lower is his disutility of leadership labor coe¢ cient B . Assuming = 1:1; = 1; B = 3; = 0:6; and B = 0:4, the optimal decision of B can be easily obtained numerically, yielding C = 1:06; G = 2:69. Figure 2 shows (in dark green or gray) the utility of B in terms of C and G. The graph also shows the utility of any clan member i 6 = B. His utility would clearly increase if G were greater since it would not be his e¤ort that would be required. But this is irrelevant since it is the decisionmaker's utility that decides on the size of the banquet. In all that follows, where the motivation for making decisions with respect to public goods will be the self-interest of a very material nature of the governors, we will continue to observe this duality between the interests of decisionmakers and those of the governed. If instead of the psychological rewards we modeled by including L i in the consumption part of the utility function we instead assumed that all i are altruistic, deriving pleasure (or psychological rewards) from their brethren's enjoyment of the banquet and we represented such altruism by including G i i in (5) instead of (L i ) i , where i now measured the intensity of i's altruism derived by his brethren's enjoyment of the banquet he would organize (G i ), the results would be exactly the same. 10 This feature is related to the example given by Sen (1979) as part of his critique of 'welfarism', according to which 'social welfare must be a function of personal utility levels, so that any two social states must be ranked entirely on the basis of personal utilities in the respective states (irrespective of the non-utility features of the states).'

In his example there are two agents (1 and 2) and 3 states (x, y, z). In state x, used as benchmark, 1 is hungry while 2 is eating a great deal, and their utilities are 4 and 10, respectively. In state y, 2 has been made to surrender part of his food to 1 and hence their utilities are 7 and 8, respectively. Instead, in state z, 1 (who is a sadist) is allowed to torture 2 (who is not a masochist) and their utilities are also 7 and 8, respectively.

'So 2 does su¤er, but resilient as he is, his su¤ering is less than the utility gain of the wild-eyed 1'. These examples illustrate that, notwithstanding the usefulness of modeling decisions based on preferences (utility functions) that only relate to easily measurable consumptions and exertions, the social reality at play is much more complex. And some of these social aspects can sometimes have a crucial bearing on the economic aspects of human behavior and their consequences on the overall economy.

The emergence of a governing class

The transition from a 'big man'to a 'chieftain'is characterized by the motivational conversion from psychological to material rewards and by the enforced subordination of the governed to the governing clan. In human societies of even little complexity a government exists only when those in government materially pro…t from the position they have. To many Panglossian economists this may seem either an exaggeration or simply false. We claim that our view is correct and that by denying it, by subscribing rosy stories about 'benevolent' or 'altruistic' governments, or 'social planners'that maximize 'public welfare', we can only obscure the truth and place further obstacles to the possibility of at least attenuating the (often ugly) consequences of the true mechanisms at work. Although there may have been many truly altruistic individuals in history that aspired to reach the levers of government for the bene…t of the governed, they have as a rule been pushed aside (if not wiped out altogether) by the greedy and ruthless (and hence less constrained) individuals and groups. The motivation to reach high positions in government (especially the highest) may include psychological rewards as well (as in the case of the 'communist' model above, where it is the sole motivation) but it is exponentiated material rewards that have always predominated once societies reached a degree of complexity where the need for a government arises. And the degree of complexity needed is, in comparison to our present standards, very low indeed. In the …rst class societies, the privileges of government could simply amount to having a better diet, having more wives or concubines, having access to luxury goods completely unavailable to the lower ranks, etc. In modern advanced societies they include much more, even the access to the privilege of having the capacity to wipe out all of humanity from the face of the earth through the use of nuclear arsenals.

There may have been many di¤erent roads leading to class di¤erentiation in the actual historical process. But they all include the subordination of the governed to the governing, enforced if necessary by violent means. In this section we introduce the governing class as arising after a collision between di¤erent competing clans (or tribes) leading to the enslavement of one over the others in such a way that the members of the conquering clan become the upper class of the new society.

Slavery has a long history in human society. It was especially important in Antiquity. The Code of Law of Hammurabi (of Babylonia), who died around 1750 BC, had 282 laws of which around 10% were concerned with slavery. Some of these laws were very severe, both for free men and slaves. But perhaps remarkably they tended to be more severe for the free man, which faced capital punishment for many di¤erent misdeeds, including helping a slave escape (Law #7). But the slave, presumably because he was someone's property, normally did not face capital punishment. A slave could have an ear cut o¤ for striking the body of a free man (Law #205) or denying to his master that he belonged to him (Law #282), but this penalty did not invalidate his working capacity. A free man, in comparison, could have his hands or …ngers hewn o¤ for stealing corn from a …eld he was cultivating under contract.

Jumping forward around a thousand years to the greek Dorians in Peleponnesia, it is known that the Spartans enslaved their brethren Messenians and held them in that situation for centuries. In Spartan society the Messenian slaves (called Helots) were assigned to Spartan citizens as either domestic or agricultural slaves that worked on their assigned farms (called klēroi) of Messenia after the conquest. Farming Helots were required to hand over a predetermined portion of their harvest to their master, on whose land they worked, keeping only the surplus for themselves. "Thus were Spartiates wholly freed from agricultural production and able-indeed, in a sense compelled-to devote their lives to the one practical craft to which no social stigma was ever attached, the craft of warfare" (Cartledge 2002, p. 140).

The Spartans had an institution (Krypteia), whereby youths who had gone through the state educational system completed their learning by going out into the country, hiding during the day and killing Helots by night (Ibid. p. 151). Furthermore, there are repeated accounts that the Helots were systematically harassed by the Spartans in order to keep them subordinate and fearful of their ethnic masters.

But slavery was by no means exclusive of Sparta. Aristotle is very clear in his Politics about his conception of the ideal and (at least one) of the means of preventing slaves from insurrection: "The very best thing of all would be that the husbandmen should be slaves taken from among men who are not all of the same race and not spirited, for if they have no spirit they will be better suited for their work, and there will be no danger of their making a revolution" (Aristotle 1999, Part X, p. 167).

If we again jump forward in time but now around two thousand years to the state of Virginia in the newborn U.S.A., Thomas Je¤erson (Je¤erson 1853) calculated that in 1781 (…ve years after the American independence, three and a half millennia after Hammurabi) Virginia had a total 296,852 free inhabitants and 270,762 slaves, a proportion of 11 to 10. These examples illustrate how slow the pace of really signi…cant social change has been throughout history. Since Article 4 of the United Nations's Declaration of Human Rights banned slavery globally in 1948, the last countries to abolish slavery were Qatar (1952), Bhutan (1958), Niger (1960), Saudi Arabia (1962), Yemen (1962), United Arab Emirates (1963), Oman (1970), and Mauritania (1981). Notwithstanding its illegality, slavery continues to exist today as a marginal form of human exploitation. According to the Global Slavery Index report of 2013 there are globally an estimated 29.8 million people under modern forms of slavery11 , and the prevalence of slavery is highest in Mauritania, Haiti, Pakistan, India, Nepal, Moldova, Benin, Cote d'Ivoire, Gambia, and Gabon (in descending order).

In the rest of this section we introduce two di¤erent models of slavery. In both of them the new dominant (and governing) class is a clan that has reached a position that allows it to impose a tribute (or tax) on the conquered clans in order to ensure itself a privileged standard of living. In the …rst, the class of masters presents its slaves with material incentives in order to obtain a high degree of labor intensity. In the second, the masters are cruel and enjoy making their slaves su¤er.

Slaves and their masters 1

We assume for simplicity that each member of the governing clan owns one slave. But this can be easily modi…ed. We assume throughout a given population of slaves in the hands of their masters. Our one period approach makes it impossible to model the role of (chattel) slaves as assets that can be bought or sold. This would require a dynamic model. However, the asset aspect of slaves may be considered less important than the use of the services of slaves for the purpose of extracting a surplus. It is the services provided by slaves to their masters, whether personal (including sexual), productive, or military, that has always been the basis for the demand for slaves. Although we do not explicitly model the supply (generation) of slaves nor the trade (and transportation) involved in getting them to their …nal destiny, these aspects have always been fundamental for satisfying the demand for slaves.

Slaves

The slaves lose command over the length of their working day since it is set by the masters by mandate. But we assume that they retain some degree of control of the intensity with which they work. Hence, instead of the utility function (3) we now have:

b U i = log b C i 1 1 + b I i b L 1+ , > 0; > 0; (8)
where b I i is labor intensity and b L is the length of the working day. On the other hand, we assume that the slave owners actively participate in the production process in order to enhance output. Hence, instead of the production function (4) we have

Y i = s L i b I i b L; (9) 
where L i is the masters' work e¤ort in planning, organizing, commanding, and controlling (henceforth POCC) the labor of their slaves and

s L i = 1 1 L 1 i ; 2 [0; 1); (10) 
is the output enhancing factor that has the shape shown in Figure 1. Notice that s L i is greater than one (which is required for it to 'enhance'output) if and only

if L i > (1 ) 1 1
, which we assume. We also assume in the present subsection that the master is rational enough to know that good incentives can induce greater labor intensity. Hence, it o¤ers its slaves a retribution in terms of consumption per unit of work intensity that is increasing in intensity w b I i . This generates the following constraint for each slave:

b C i = w b I i b I i , ( 11 
)
where the real retribution per unit of labor intensity is assumed to be:

w b I i = 1 1 b ! b I 1 b ! i ; b ! 2 (0; 1) :
Hence, each slave's decision concerning the intensity of his labor e¤ort is represented by the following program:

max b I i ( log 1 1 b ! b I 2 b ! i ! 1 1 + b I 1+ i )
;

(where for simplicity we have normalized the length of the working day to b L = 1). The solution yields the optimal labor intensity of each slave:

b I i = [ (2 b !)] 1 1+ b I: (12) 
To simplify, we have assumed that each master o¤ers his slave the same incentives as all others. But this, of course, can be easily modi…ed. The homogeneity assumption simply allows us to have the same optimal intensity b I for each slave. If, say, = 1:1, = 0:6, and b ! = 0:4, then the optimal intensity is b I = 1:424. and the slave's real retribution per unit of labor intensity is w = 2: 06. Figure 3 shows that the …rst order conditions yield maximum utility: 

Masters

The utility of masters is assumed to be of the same form as that of the enslaved population, but we distinguish its parameters and variables with a bar.

U i = log C i 1 1 + L 1+ i , > 0; > 0: (13) 
Obviously, the work e¤ort of masters is of a completely di¤erent type than that of slaves. It is geared to extracting a surplus by making a positive contribution to the amount of output produced as re ‡ected by the production function ( 9). Master i's consumption is the surplus that is left over from the production process after feeding the slave:

C i = Y i b C i = s L i b I w b I b I = h s L i w b I i b I:
Hence, the decision process for each master is the following:

max L i ( log 1 1 L 1 i w b I b I ! 1 1 + L 1+ i ) ,
and the …rst order condition for a maximum is:

w b I = 1 1 L 1 i L + i : (14) 
Although we cannot in general solve this explicitly, notice that the right hand side is an increasing function of L i (which we may call f L i ). Since the left hand side is constant for the master (being the slave's solution to the incentive scheme posed by the master), the master's solution can be easily obtained numerically. Hence, since under our assumptions for , , b !, we have w b I = 2:06, assuming further that = 1:3, = 0:6, and = 0:7, the optimal amount of master i's labor is L i = 1:01, as we can see in the following two graphs.
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There is at least one particular case that can be solved explicitly and that we will …nd useful is section 5 below. It is de…ned by = 0, = 1. In this case the …rst order condition ( 14) becomes a quadratic equation in

L i L i 2 w b I L i = 0 (15)
and has the solution

L i = 1 2 " w b I + w b I 2 + 4 1=2 # (16)
Notice that the relative consumption of masters to slaves is the outcome of the decisions of both representatives of their respective classes:

C b C = 1 b ! 1 L 1 i b I 1 b ! 1: (17)
However, what is most important from our point of view is that there is a clear hierarchy in the decision process by which the masters set the rules for the slaves and take into account the decision process of slaves when making their own decisions. This is another reason for de…ning the class of masters as a dominant class, aside from the obvious facts of the extremely limited set of rights for slaves and the extremely wide set of rights that masters have always had with respect to their human property. In this bipartite society, there is a dominant, exploitative, class and a dominated, exploited, class. We are still lacking a governing class since we are still lacking the essential levers of government that are to be introduced in the next section. But before this, in the next subsection we show that cruel domination can also be easily modeled.

Slaves and their masters 2

In the last subsection masters are assumed to be rational enough to set an e¢ cient incentive mechanism, but they have been assumed not to have adverse feelings towards their human property. Some human beings, however, enjoy in ‡icting pain.

And the institution of slavery was particularly suited for satisfying such an unfortunate form of enjoyment (from the point of view of the victim). It is hardly necessary to look for historical evidence of the existence of cruelty towards property in the form of human beings. The following excerpts are just a tiny fraction of the long list of painful memories of Frederick Douglass, an American slave before the Civil War:

"I have had two masters. My …rst master's name was Anthony... generally called Captain Anthony... He was a cruel man, hardened by a long life of slaveholding. He would at times seem to take great pleasure in whipping a slave. I have often been awakened at the dawn of day by the most heart-rending shrieks of an own aunt of mine, whom he used to tie up to a joist, and whip upon her naked back till she was literally covered with blood. ...The louder she screamed, the harder he whipped; and where the blood ran fastest, there he whipped longest" (Douglass 1986, pp. 50-51).

Below, we assume that master i not only has the power and the desire to in ‡ict pain P i on his slave but also derives utility from it. We have thus an example of how (direct) 'externalities'can function.

Slaves

The utility of the slave is now assumed to be b

U i = log b C i 1 1 + b I i P i 1+ , > 0; > 0;
where we have again normalized the working day b L to unity. But we have introduced pain in ‡icted by the master as contributing to the disutility of labor. The greater the pain in ‡icted by his master, the higher is the slave's labor disutility (he is not a masochist). The master is also assumed to determine the real income per unit of intensity of his slave w i . Hence, the latter's budget constraint is:

b C i = w i b I i ,
which although similar to (11), is quite di¤erent because instead of having a clearly de…ned incentive scheme that the slave uses to determine his optimal intensity, the retribution is of a given exogenous value for the slave that will be determined by the master's (higher level) decision process. The slave's decision process is hence:

max b C i ( log b C i 1 1 + b C i P i w i 1+ ) ;
which yields the solutions:

b C i = w i P i 1 1+ b I i = 1 P i 1 1+ :
Therefore, the greater the pain in ‡icted on the slave the less intense is the slave's labor and hence the lower is his real retribution and real consumption.

Masters

The cruel master knows that if his slave consumes too little his output will be very low. To represent this unfortunate biological fact, the production function is now:

Y i = max 0; b I i 1 b C i :
Output increases with the slave's e¤ort as well as with his consumption. But if his consumption gets as low as (or less), the output falls to zero. On the other hand, although the in ‡iction of pain on the slave needs the exertion of some e¤ort by the master, it also increases his utility, thus re ‡ecting his cruelty. Hence, we introduce a pain in ‡iction production function and the utility of the master as:

P i = L i ; > 0; U i = log C i P i 1 1 + L 1+ i ; > 0; > 0:
To obtain the master's budget constraint, we use the two production functions and the slave's decision, yielding:

C i = b I i 1 b C i b C i = (1 w i ) 1 1+ L i w i :
This shows that an increase in the master's e¤orts in pain in ‡iction implies a loss in his consumption. However, the utility gained because of his peculiar taste may well more than compensate for this loss. Hence, the master's decision process is:

max w i ;L i 8 < : log 0 @ " (1 w i ) 1 1+ L i w i # L i 1 A 1 1 + L 1+ i 9 = ; ;
giving the following …rst order conditions for a maximum:

L i = 1 1+ w 2 i L 1+ i + 1 L i 1 1+ w i (1 w i ) = :
Eliminating L i , we obtain an equation for w i that cannot be solved explicitly:

1 1+ w 2 i ! 1+ + 1 w i 1 w i = :
The l.h.s. is an increasing function of the slave's real income, say F (w i ). Furthermore, when w i tends to 1=2, the second term on the l.h.s. tends to in…nity. If, say, = 1:1; = 0:6; = 0:7; = 0:8; = 0:4; = 1:15; = 1:3, Figures 6 and 7 illustrate that the (numerically calculated) optimal solution for the master is w i = 0:101, L i = 0:0194, and that we have a maximum. -0.820 0.12 y A higher degree of sadism, as re ‡ected by a higher , shifts the horizontal line in Figure 6 upwards, hence requiring a higher retribution per unit of intensity w i for the slave. But the slave's labor intensity (which, using the …rst of the master's …rst order conditions, is =w 2 i ) falls so much that his actual consumption ( =w i ) also falls. Both the absolute consumptions of the master (( =w i ) (1=w i 2)) and his consumption relative to that of his slave (1=w i 2) fall. But this is well compensated by his sadistic enjoyment of having his slave su¤er.

Public goods and the governed and governing classes

In this section we consider a strati…ed society in which the dominant class is also a governing class. There is a government that taxes the production of the governed and employs a fraction of governed workers in the production of a 'public good'. This society could represent a 'hydraulic'society like those of ancient Egypt and Mesopotamia. We hence represent analytically Wittfogel's (1957) conception of the members of the state apparatus as constituting a "ruling class" while the rest of the population constitute "the second major class, the ruled": "In hydraulic society the …rst major division into an order of superior and privileged persons and an order of inferior and underprivileged persons occurs simultaneously with the rise of an inordinately strong state apparatus. The masters and bene…ciaries of this state, the rulers, constitute a class di¤erent from, and superior to, the mass of the commoners-those who, although personally free, do not share the privileges of power. The men of the apparatus state are a ruling class in the most unequivocal sense of the term; and the rest of the population constitutes the second major class, the ruled" (Wittfogel 1957, Ch. 8, p. 303).

Although Wittfogel centered on what he de…ned as a hydraulic society, his idea is very broadly applicable, and he was well aware of this. After quoting Smith's statement that "Civil government, so far as it is instituted for the security of property, is in reality instituted for the defence of the rich against the poor, or of those who have some property against those who have none at all" (Smith 2005, p. 584), he stresses its limitations: "This statement...makes no allowance for power as an independent determinant of class or for the socioeconomic prominence of the state in the hydraulic civilizations with which Smith was familiar. . . Despite its obvious de…ciencies, the proprietary concept of class greatly stimulated the social sciences up to the beginning of the 20th century. Without doubt, this concept is essential for the understanding of societies in which strong independent private property prevails; and it remains important also for the understanding of certain secondary aspects of power-based societies. But it is insu¢ cient when it is un-quali…edly applied to formations of the …rst type. And it is altogether inadequate when it is used as the essential means for explaining formations of the second type.

The growth of big government in many modern industrial countries and the rise of totalitarian states in the USSR and Germany enable us to recognize state power as a prominent determinant of class structure, both in our time and in the past" (Ibid.).

Agreeing with Wittfogel that a more profound conception of the role of government as a constituent part of society is needed than the simple "proprietary concept", we believe that the models of this section can re ‡ect the fundamental class division of contemporary communist societies like the USSR before its breakdown, pre-reform China, North Korea, or Cuba (in addition to that of ancient 'hydraulic'or 'power-based'societies). Indeed, it can even re ‡ect one of the two main class divisions of other "modes of production", even the capitalist one. Hence, when in the next sections we introduce simple models of 3-class modes of production, the basic state/non-state class di¤erentiation on which we focus in this section will be preserved, although extended by an additional class strati…cation within civil society.

A simple model of two classes with public sector output The governed class

There is a set of governed clans indexed by i 2 [0; 1]. Their labor is allocated to the production of private and government goods. We shall denominate these two types of workers farmers and soldiers, respectively, hence re ‡ecting a more advanced, sedentary society.12 Instead of military services, G could alternatively represent the construction and maintenance of the temple, the palace, or the canals and irrigation systems. 13 Other than this, we assume that the conquered clans are identical and that each of them is indi¤erent as to working in either of the two kinds of jobs but cannot work in both. Let be the fraction of the governed clans that work for the government. The aggregate amounts of work done in the government sector and in farming are hence de…ned as:

b L G Z 0 b L i di; b L F Z 1 b L i di: (18)
where b L i is the amount of labor performed by i . The members of the governed clans are assumed to have the following utility function:

log b C i G 1 1 + b L 1+ i , > 0; > 0: (19) 
where the consumption part includes the government output G, and the variables of the governed are distinguished by a hat. Notice that we have not imposed a sign on so that G could be either a public good ( > 0) or a public bad ( < 0) for the governed. We assume that the governed clans are indi¤erent between working in farming or as soldiers, which allows us to avoid distinguishing the two types of work in the common utility function. This implies that, to ensure an equilibrium allocation of the governed clans' labor between the two sectors, the real income of the two types of jobs must be the same (since no one would want to work in the sector that paid less). We assume that the production function in farming is (1). The farming clans are compelled to pay as tribute a certain fraction t of their output to the governing clan. Hence, their budget constraint is b

C i = (1 t) b L i .
If w represents the real income of the governed clans in terms of a unit of farming output, we must have:

w = 1 t: (20) 
The budget constraint of each farming clan is hence

b C i = w b L i . ( 21 
)
Using this to eliminate b L i from the utility function, the decision process of farmers and soldiers is:

max b C i 8 < : log b C i G 1 1 + b C i w ! 1+ 9 = ; ; (22) 
the …rst order condition of which yields:

b C i = w 1 1+ (23) b L i = 1 1+ : (24)
Hence, the aggregate consumption and labor of the governed clans are:

b C = Z 1 0 b C i di = w 1 1+ (25) b L = Z 1 0 b L i di = 1 1+ : (26)
The governing class

Let us now proceed to the decisionmaking process of the governing clan, which also constitutes a dominant social class. We go directly to the essence of our approach and leave sophistications for the following subsections so as to not distract the reader's attention. Assume for simplicity that the government clan behaves as a single decisionmaker. As usual, its utility is assumed to be of the same form as that of the governed clans but with distinct parameters:

log e C e G e 1 1 + e e L 1+e , e > 0; e > 0: (27) 
One of the levers that the governing clan controls is the production of public output by means of a production technology (28) that assumes that the government's output is non-divisible and is produced centrally by the governing clan using the labor of the governed clans and paying them the same real income w they could obtain in farming. The production function is

G = f b L G = b L G ; ( 28 
)
where the aggregate labor in the government sector is:

b L G = Z 0 1 1+ di = 1 1+ :
From the two preceding expressions we obtain the share of government in the total allocation of the governed clans'work e¤ort as an increasing function of G:

(G) G 1 1+ : (29)
Hence, if G is an endogenous variable, so is the distribution of workers between the farming and government sectors. And the interval within which G may conceivably vary is G 2 h 0;

1 1+ i .
The other lever that the governing class controls is the collection of tributes (taxes) from the farming sector. We make the assumption that collecting tribute requires (unpleasant) work e¤ort by the governing class, and that the more work they put into this task the higher is the tax rate it can impose on the farming clans'output. Hence, t is not simply a parameter but is a function that re ‡ects the prevailing 'tribute-collecting technology', a concept that goes beyond what is often considered as technology, since it includes assessing or measuring farming output, collecting the contribution (which may require convincing and possibly threatening and/or punishing non-compliers), as well as making sure that the tribute gets to the government treasury in good conditions. We assume that this 'technology' is such that successive equal increments in the labor time of the governing clan achieve positive but diminishing increases in the tax rate:

t e L = 1 1 e e L 1 
e ; e 2 (0; 1) :

Using ( 25), ( 29), and (30), we obtain an expression showing that the consumption of the governed class is largely determined by variables G and e L, over which the governing class has complete control:

14 b C = G 1 t e L (G) : (31) 
The output of the farming sector must satisfy the demands of the governed and the governing classes:

Y F = b C + e C C: (32) 
And the governing class can spend in consumption whatever budget surplus it is able to generate, i.e., the excess of tax collection over the cost of producing public goods:

e C = t e L Y F w b L G : (33) 
Using ( 32), ( 30), (20), and ( 28), this expression becomes:

e C = t e L 1 1+ G = G 0 @ t e L (G) 1 1 A : (34)
Hence, the relative consumption (and incomes) of the governing and governed classes is:

e C b C = t e L (G) 1 t e L : (35) 
It is the governing class's higher level decisions on e L and G that determine the inter-class consumption (and income) distribution (once the governed class's lower level decision b L = 1 1+ is determined). But we still have to determine what these decisions are.

Before doing so, let us brie ‡y re ‡ect on the relation between the relative consumption of the governing to the governed classes (35) to Marx's theory of surplus produce. If we multiply both the numerator and the denominator of this expression by G, then the numerator corresponds to what Marx (1887) called 'surplus-produce' and the denominator to what he called 'necessary-produce'. On the other hand, to obtain Marx's notion of 'rate of surplus labor'we can multiply the numerator and the denominator of ( 35) by the aggregate labor of farmers, obtaining the same ratio, but now expressed as a ratio between two fractions of farming labor (which Marx would denominate 'productive' labor, in contrast to the 'unproductive' labor involved in personal services to the dominant class, commerce, banking, and government):

e C b C = b L S b L N = h t e L (G) i 1 1+ h 1 t e L i 1 1+
; 14 But notice that function is also dependent on the parameters of the governed class through

1 1+ .
which we can de…ne as 'surplus labor' b L S and 'necessary labor' b L N , respectively. These alternative ratios re ‡ect the gist of the following assertion by Marx:

"Just as the rate of surplus value is determined by its relation, not to the sum total of the capital, but to its variable part; in like manner, the relative quantity of surplus-produce is determined by the ratio that this produce bears, not to the remaining part of the total product, but to that part of it in which is incorporated the necessary labour... The sum of the necessary labour and the surplus labour, i.e., of the periods of time during which the workman replaces the value of his labour-power, and produces the surplus value, this sum constitutes the actual time during which he works, i.e., the working day" (Marx 1887, Chapter 9, Section 4). 15 Marx's 'Capital', of course, deals with capitalism, but Marx believed that the concepts of necessary and surplus labor were applicable to any class society, as the following remark makes clear: "The essential di¤erence between the various economic forms of society, between, for instance, a society based on slave-labour, and one based on wage-labour, lies only in the mode in which this surplus labour is in each case extracted from the actual producer, the labourer" (Marx 1887, Chapter 9, Section 1).

Hence, the two-class model of this section can be interpreted as re ‡ecting Marx's concept of 'exploitation', albeit in a society where the governing class has the power to use its taxing and public sector management levers in order to obtain its own (privileged) consumption from the farming base of society.

But we still have to determine what the governors decide with respect to public sector output and taxation. The governing class maximizes its utility subject to its budget constraint and its taxing and public goods producing technologies, and takes as given the governed class's decision process (already assumed in obtaining (34)). Hence, the governing class's decision problem is

max e L;G ( log 1 1 e e L 1 e 1 1+ G e G e ! 1 1 + e e L 1+e
) :

The …rst order conditions for a maximum are:

G 1 1+ = t e L e
e L e +e (36)

G 1 1+ = t e L e e + e : (37) 
Solving, we obtain the optimal levels of government labor and output: 

For t e L to be less than one it is necessary that (1 e ) e + e be less than one. Hence, (40) shows that the share of the governing class in consumption is increasing with the parameter in the tributation technology e that gives the e¢ ciency of the tribute extraction technology. Figure 8 shows that, with calibrations e = 0:1, e = 0:2 , e = 0:3 , the governing class has a 20% share in total consumption if the tribute rate is e = 0:065. Figure 9 shows that the intersection of the two …rst order conditions give the solution (to four decimals) e L = 0:3761; G = 0:3032, and Figure 10 shows that it is in fact a (local) maximum. Another interesting relation is the proportionality between the optimal consumption of the governing class and its optimal production of public output:

e C G = e e :
Furthermore, from the second of the …rst order conditions we see that the optimal tax rate must be larger than the share of government in resources by a markup that is precisely the ratio of the government clans'consumption to the government output:

t e L = 1 + e e ! (G ) : (41) 
Notice that in our simple government-non-government strati…cation in this section we have not speci…ed w to be a wage rate nor that there exists a market for labor services. The model could represent a society of masters and slaves where, as in Spartan domination over Messenia, the slaves are obliged to hand over a fraction of their output to their masters. And G could represent the military apparatus that ensures that the slaves do not revolt. In that case, would be negative if the military apparatus was annoying to the slaves but e would be positive, re ‡ecting the utility of the military apparatus to the governing class of masters. Instead of classical Greece, the model could represent the functioning of Southern plantations in pre-Civil War U.S.A. The extent that repression could reach in order to ensure the subordination of slaves, as well as their total lack of legal protection, can be illustrated by means of another reminiscence of the former slave Frederick Douglass. While a slave called Demby was being severely whipped by his overseer Mr. Gore (who worked for Colonel Lloyd), he ran and plunged into a creek to escape from the scourging. After the count of three, and seeing that Demby refused to come out, Mr. Gore shot and killed him. "...He was asked by Colonel Lloyd and my old master, why he resorted to this extraordinary expedient. His reply was ... that Demby has become unmanageable. He was setting a dangerous example to the other slaves, -one which, if su¤ered to pass without some such demonstration on his part, would …nally lead to the total subversion of all rule and order upon the plantation. He argued that if one slave refused to be corrected, and escaped with his life, the other slaves would soon copy the example; the result of which would be the freedom of the slaves, and the enslavement of the whites. Mr. Gore's defence was satisfactory. He was continued in his station as overseer upon the home plantation. His fame as an overseer went abroad. His horrid crime was not even submitted to judicial investigation" 16 (Douglass 1986, p. 65).

Extension 1: the public output also a¤ects labor productivity

Here we make a slight generalization of the previous model by assuming that the activities of government not only a¤ect the utility of consumption directly but also a¤ect the production process, i.e., the production functions. We continue with the simpli…cation that the production functions for both sectors are the same.

As before, is the fraction of clans that work for the government sector and the aggregate amounts of work done for the government and in farming are given by ( 18). The farmer's output is still assumed to vary linearly with his labor time, given a unit productivity, but now labor productivity is assumed to depend on the amount produced in the government sector G, which is exogenous to the farmer. The production function for farmers now has the following form, where G is unit productivity: 17 16 In the Preface to the …rst edition of Douglass (1986), William Lloyd Garrison wrote (in 1845) the following re ‡ection: "Let it never be forgotten, that no slaveholder or overseer can be convicted of any outrage perpetrated on the person of a slave, however diabolical it may be, on the testimony of colored witnesses, whether bond or free. By the slave code, they are adjudged to be as incompetent to testify against a white man, as though they were indeed a part of the brute creation. Hence, there is no legal protection in fact, whatever there may be in form, for the slave population and any amount of cruelty may be in ‡icted on them with impunity." 17 Clearly, changes in productivity can be completely unrelated to government activity. Because we want to concentrate on the role of government we ignore other changes in productivity and hence avoid overburdening the model with parameters.

Y i = f b L i ; G = G b L i ; < 1: (42)
An example of a public good that could have a bene…cial e¤ect on farming output is the organized vigilance over potential foreign marauders that try to steal farming output. Another example is a government produced and maintained irrigation system, as was historically the case in such 'hydraulic'societies (Wittfogel 1957) such as those where 'civilization'began: Sumeria and Egypt. Aggregate farming output is hence:

Y F Z 1 Y i di = G Z 1 b L i di = G b L F : (43)
The preferences of each clan i (whether it works in farming or in the government sector) with respect to consumption and work e¤ort are still represented by the utility function (19). Each farmer retains

(1 t) Y i = (1 t) G b
L i of his output after paying taxes. Hence, comparing with (23) we see that now his real income is a¤ected by public goods-related productivity:

w = (1 t) G : (44) 
Using this new expression for the real income of the governed, expressions ( 21)-( 26) remain unaltered. The government's production is again assumed to be centralized and has the same type of production function as used in farming (except that it is the aggregate of labor time in the public sector that produces aggregate public output):

G = f b L G ; G = G b L G ; < 1: (45) 
This function expresses the use of government services in generating the output of government activity. For example, if G is the military service of defending against foreign invaders (or marauders), part of the force is actually used in organizing and directing (and punishing the misbehavior of) the governed clans employed in the army. Hence, the aggregate amount of labor required in the government sector can again be derived directly as:

b L G = 1 1+ = G 1 : (46) 
From ( 45) and ( 46) we see that the fraction of labor resources employed in the government sector is now a¤ected by the productivity parameter :

(G) G 1 1 1+ : (47)
The elasticity of is 1 . Hence, the lower is the higher is the percentage increase in the share of government in labor resources for a unit percentage increase in public output. If is negative (and hence G is a nuisance for production) this elasticity is greater than unity.

A detour: the ' benevolent government'or ' social planner'…ction

In the mainstream approach to modeling society there are no speci…c households devoted to government activities. Since farming output must feed the workers of both sectors (and no one else), using (44) in (25) and then (47), we have:

Y F = b C = (1 t) G 1 1+ = (1 t) G (G) : (48) 
The 'benevolent government'or 'social planner'is assumed to use its collected taxes to …nance the production of public output. Public revenue is the tax collected on the output of farmers tY F and public expenditure is the real labor cost of producing public goods w b L G . Hence, using ( 46) and ( 44), the …scal balance constraint is:

0 = tY F w b L G = t b C (1 t) G G 1 ; (49) yielding b C = (1 t) G t :
Comparing with (48) shows that the tax rate on farming output must be equal to the government sector's share in the use of total labor (47):

t = G 1 1 1+ (G) : (50) 
Inserting ( 50) in the second equality of (48) gives aggregate consumption in terms of government output:

b C = [1 (G)] G 1 1+ = G 1 1+ G: (51) 
Since the 'social planner'decides how much of the public good to produce so as to maximize the welfare of households subject to …scal balance and the decision problem of households (which together give ( 51) and ( 26)), his decision problem amounts to determining the amount of public goods produced by solving:

max G log 1 1+ G G G 1 1 + 1 1+ 1+ (52)
The …rst order condition for a maximum gives the social planner's optimal amount of public goods in terms of the parameters of the utility ( ; ; ) and production ( ) functions of the governed (which is here all of society):

G = + + 1 1+ 1 1 : (53)
It is easy to prove that + > 0 is a necessary and su¢ cient condition for the second derivative of utility with respect to G to be negative and, hence, for the above expression for G to represent the maximum of utility. From now on we assume that this is the case. This means that even if we are dealing with a public 'bad' in consumption ( < 0) it is produced as long as its negative in ‡uence is not excessive ( > ). Whenever + is positive, the benevolent government produces the amount of G given by (53); but + can be negative since both and can in principle be negative. In the case most often considered both are positive: the public good is bene…cial for households both in consumption (where it increases utility) and in production (where it increases productivity and hence reduces the disutility of work). Let us introduce the following terminology. If and are both positive, we refer to G as a 'public good'(in general). If is negative, we say that G is a 'public bad in consumption', if is negative, we say that G is a 'public bad in production', and if both parameters are negative, we refer to G as a 'public bad'(in general).

Since by assumption + > 0, the optimum amount of public output for the benevolent government is positive if and only if + > 0. Notice that this excludes 'public bads'( and can't both be negative) and implies 0 < + < + , the last inequality being due to the assumptions that is positive and is less than 1. The optimum amount of the public output under a 'Benevolent government'(B) is hence:

G B = 8 < : + + 1 1+ 1 1 if + > 0 0 otherwise: . ( 54 
)
Also, as long as + 0, the optimal tax rate and the optimal share of resources allocated to the government sector under a benevolent government are:

t B = G B = G B 1 1 1+ = + + :

The government class in the realist view

In the mainstream tradition of economics, the government is taken as a representative of society in general and hence an abstract 'social planner' that seeks to maximize society's welfare. In our realist view, the government is a speci…c class, even though in modern democratic societies it can be a very mobile class, some of its leading members recurrently leaving its positions of political power and often returning to one of these positions after some years in civil society. There have always been complex relations between members of the government class and members of the dominant non-government class, with cooperation and con ‡ict between di¤erent sectors of the dominant class that systematically try to place individuals that they trust as representatives of their own interests in the primordial functions of government that most critically determine their interests, in particular their current and future pro…ts. The speci…c activities of government have a critical role in the determination of the relative pro…ts of the various sectors of the dominant class. Swarms of lobbyists and entrepreneurs are in permanent contact with the government areas that are critical for the bottom line of the …rms they represent or own. In modern democracies there has been a long tradition of regulatory institutions being in ‡uenced or captured by representatives of the …rms or other institutions whose activities are to be regulated. A case with the worst practical consequences is related to the modalities and size of defense-related government contracts that crucially determine the stream of pro…t and hence the stock value of defense-related corporations. Wars are started and countries are attacked or invaded, presumably to further the interests of the 'general public'(of the home country or even of the inhabitants of the country under attack) but with the real purpose of furthering the interest of the domestic military-industrial complex, even if it means hundreds of thousands of deaths of foreign 'enemies'and tens of thousands of deaths of 'our boys'. But even though there is usually a complex interaction between the members of government and sectors of civil society, the members of government have their own speci…c interests that are related to their power over speci…c government policies and actions. Hence they forward their own interests, usually conniving with …rms or their lobbyists and acting as 'entrepreneurs', often extremely creative ones indeed, …nding imaginative ways of obtaining private rents from their public activities or, in the extreme cases, embezzling huge portions of the public patrimony. Karl Marx was one of the most creative and profound social thinkers of the nineteenth century, and his accomplishments in social science can be deemed as important as Darwin's in biology. Unfortunately for the advancement of science, however, his militancy led him to unwarranted visions of the demise of capitalism and its replacement by a classless communism that 150 years of historical experience have proven fundamentally wrong. His mistaken vision and his very strong in ‡uence on the political agenda of the revolutionary left led him, and especially his continuators, to believe that the suppression of capitalism, i.e., the suppression of the capitalist mode of production through private …rms, would lead to a classless society. Instead, after the 'liquidation'of the capitalist class, i.e., not only the expropriation of industrial capital (which was relatively small in the predominantly agrarian Russian economy) but especially with the forced collectivization of private farms (that generated a terrible famine in the 1930's) the road was clear for the consolidation of the new governing class: the soviet state bureaucracy (or 'nomenklatura', as in Voslensky (1984)). This governing class was as avid of power and privilege as any other governing class, but after its consolidation wielded unparalleled power over civil society. This power led to the physical elimination of all possible competitors to Stalin and his clique and a tight dictatorship, not of the 'proletariat'obviously, but of the feared leader of the 'nomenklatura'. Historical experience over many decades proved that this new kind of society was extremely ine¢ cient in the economic domain since it had eliminated the most dynamic elements in modern societies: the greedy entrepreneurs who persistently look for ways of making pro…ts, not only by bribing government o¢ cials, but also by innovating in technology and management, by searching for cost-cutting alternative input markets as well as new markets in which to sell their products, etc.

The evolution of this new kind of social organization can be viewed in the light of some of the truly deep insights of Marx's 'historical materialism', explaining the deep dynamics of revolutionary change in societies as a result of discrepancies between the existent forces of production and the prevailing social relations of production. 18 Instead of a forward movement towards social relations of production more consonant with the extant productive forces (that had led in Western Europe to the subordination of the landed nobility to the capitalist mode of production) there resulted a backward movement that, …rst through ideological beliefs and the consequent political revolution (and revolutionary war) and later through the consolidation of the bureaucracy's power by forging the institutions of 'socialism in one country', gradually proved to be unable to compete with capitalism in satisfying the economic needs of its own population while concentrating its resources in being able to compete militarily. The discrepancy between the extant know-how in generating dynamic incentives through capitalist …rms and the consolidated interests of the nomenklatura in not losing their grip on the system that forwarded their class interests gradually led to the conditions appropriate for revolutionary change, but this time it was from 'bureaucratic communism'to capitalism. The revolutionary process began with Gorbachov's naïve perestroika and glasnost, continued with the failed 1991 August Coup attempt by anti-reformist hardliners, and culminated with the dissolution of the Soviet Union and the extremely corrupt re-introduction of capitalism through a very opaque process of privatization of state assets.

In our realistic view, the government is composed of real people who consume and work and hence have their own economic interests to look after. Instead of the 'social planner'abstraction, we model the government sector as composed of individuals (or households) that have their own preferences and have (basically political) power over certain levers, a power that is available only by being in control of the government apparatus. The governing agents' levers we consider here are the power to decide how much of the public output to produce (and, as we will see, its composition) and the taxation activity that is necessary in order to …nance not only the production of government output but (fundamentally from their point of view) the surplus that government members can use to …nance their own consumption. Notice that this surplus need not appear explicitly in any accounting mechanism. It may, as when we represent the kind of governments that functioned during thousands of years, in which the grandiosity of the supreme priest or monarch's lifestyle (and his court) was an integral part of the subjection of the governed, along with varying degrees of divinization of the supreme priest or monarch. In modern societies, however, this …scal surplus that is obtained by governing is always very well hidden from the general view and its tip only pops up in the public view every now and then when there is a 'scandal'. It is quite suggestive that Eigen (2003), with a long career at the World Bank and founder of Transparency International, emphasizes the need to construct 'islands of integrity', implying that this would be within a 'sea of corruption'. Our theory goes precisely in this direction since it proposes the need to recognize that in modern societies, as throughout the history of complex hierarchically structured society, the exception is 'integrity'and the norm is 'corruption'.

In our framework the government is neither a deus ex machina that seeks to bene…t the governed nor an 'agent'of the governed that diligently does what the governed (or a subgroup of the governed) desire. It is rather a group of people that have arduously managed to place themselves in the privileged position of monopolizing the levers of public output production and taxation that enable them to have a better standard of living than the rest of the population, whether this be done with fanfare or secretively, whether this be for a limited period of time or for their lifespan. 19 As seen when we sketched our realist approach (in section 4.1), when the objective of government is to pursue its own interests we must take into account that aggregate farming output must additionally provide for the consumption of the governing households e C as in (32). Hence, using ( 43), (26), and ( 47) we obtain:

Y F = b C + e C = G b L F = G [1 (G)] 1 1+ = G 1 (G) 1 : (55) 
The governing class's budget constraint is that it can spend in consumption the budget surplus that it is able to generate, i.e., the excess of tax collection over the cost of producing public goods (33), which, using (46) becomes:

e C = t e L b C + e C wG 1
Hence, adding (25) to this expression term by term and using (46) yields a second expression for aggregate consumption:

b C + e C = w 1 (G) 1 t e L 1 1+ : (56) 
From ( 55) and ( 56) we obtain the real income of the governed:

w = h 1 t e L i G ;
but t is no longer a parameter, the value of which is determined by the …scal budget balance (as in the 'benevolent government' model of section 4.2.1). It is now a function of the POCC labor of government in collecting tribute (taxes) from the governed. Inserting this in ( 25) and (56) gives:

b C = G h 1 t e L i = (G) e C = G h t e L (G) i = (G) = t e L G 1 1+ G: (57) 
Notice that these expressions (the …rst equality in the case of ( 57)) are the same as ( 31) and (34). Hence, the relative consumption of the governors relative to the governed is again (35) and we can again consider this ratio as the 'rate of surplus labor'. The higher the governing class'e¤ort in exacting tribute and the lower its expenditure in government output, the higher is its consumption relative to the governed. What it must decide on is how much unpleasant tribute exacting labor it is willing to exert and how much of the public output it wants to produce. It is its decisions that determine income and consumption distribution. Of course, it may very well face constraints that go beyond those modeled here. If it is overly ambitious in its aspirations it may face insubordination, and this may shake the foundations of its political power. Thousands of pages of history relate to wise longlasting governing dynasties and reckless and ephemeral ones. Natural catastrophes and natural resource depletion as well as unbearable demographic pressures are other relevant constraints that we have abstained from modeling. The simple models used here try to re ‡ect an ongoing situation in which the governing and governed classes play their roles without such disruptions. The self-interested governing household maximizes its utility (27) subject to its budget constraint (57). The latter has been obtained using the existing taxing and public goods producing technologies, and taking as given the governed household decision process. Hence, the governing household's decision problem is:

max e L;G ( log 1 1 e e L 1 e 1 1+ G G e G e ! 1 1 + e e L 1+e
) :

The …rst order conditions for a maximum are:20 

Solving, gives the optimal amount of governing work and government output:

e L S = 1 e 1 e + e 1 1+e
(60)

G S = 0 B B @ e + e 1 1+
h

(1 e ) e + e i e +e 1+e (1 )

1 e 1+e 1 C C A 1 1 ; (61) 
where we use the superscript S to distinguish the Self-interested government's solution from the Benevolent government's (as given by ( 54)). Using (59), we can verify that now the optimal tax rate may be greater or smaller than the optimal share of the government sector in resources: If = 0, we are back to (41), re ‡ecting the fact that we are back in the model in which the government output did not a¤ect labor productivity. And if > 0 (< 0), the wedge between the tax rate and the public sector share in resources is smaller (greater) due to the positive (negative) e¤ect of public output on labor productivity. Finally, introducing ( 60) and ( 26) in (61) gives the following relation:

G S = 0 B @ e + e 1 b L e L S e +e 1 C A 1 1

:

As long as e + e > 0, the lower is the optimum amount of labor for the governing household, the higher is the optimum amount of G produced.

Notice that as long as e > e , i.e. we are in the presence of either a 'public good' in consumption for the governing household or a 'public bad'in consumption that is not too detrimental, the latter will exert taxing activity ( e L S > 0) so as to be able to obtain a surplus for its own consumption. To actually produce the 'public output', however, it is necessary that e > e > e . 21 Hence, if is negative (and we are dealing with a 'public bad'in production), e must be su¢ ciently positive for this ambiguous product to be actually produced: it is ambiguous because it is at least partially 'bad' for farmers (since it is 'bad' in production) but it is (su¢ ciently) 'good'for the governing household. Furthermore, this is completely independent of whether the ambiguous product is bene…cial in consumption for the governed households, i.e., the sign of . The latter parameter does not enter in the determination of the amount produced G S . We could be dealing with a 'public bad' for farmers (both in consumption and in production) but as long as it is su¢ ciently 'good' in consumption for the governing household it will be produced.

For example, the government service of maintaining a militia to repress foreign raiders who could steal the farmer's produce (a 'good'in production for the farmer) can also represent a 'good'in consumption for the farmer since he obtains security. But a militia that instead of combating foreign marauders takes advantage of its power to rob or bully the farmers would be a 'bad'in consumption for the farmer (and hence a 'public bad'-in general-for the farmer) that might nevertheless be convenient for the governing household in gaining and maintaining a reputation of ferociousness that would make potential challengers to its position of power think twice before trying to defy its incumbent position. The deterrence function provided by security services has always been of fundamental importance in maintaining system stability in strati…ed societies. Another example is a government that uses its military power to conquer other communities (outright empire building) or to obtain control over their resources (soft empire building) . If the governed households must periodically sacri…ce a fraction of their younger generation in the process it might …nd that the maintenance of this o¤ensive power is a 'bad'in its consumption. But if the governing household is the one to (principally) pro…t from the new resources obtained by force it might very well decide to keep and periodically use this o¤ensive power. This, of course, is a universal feature of strati…ed societies, even though in many cases the governing class would also sacri…ce its own sons in war.

Extension 2: more than one public sector output

So far, we have considered a single 'public output'that may actually be a 'good' or a 'bad'in consumption and/or in production for one or both of the two classes of households that have been so far modeled (according to the signs of , , e ). In real societies, of course, there is a wide array of di¤erent public outputs that governments decide on, each of which may be a 'good'or a 'bad'in consumption for each of the classes considered, and also in production. It is quite straightforward to extend the simple model shown above to include more than one public output. Assume for example that there are two di¤erent outputs produced by the public sector: G 1 and G 2 . G 1 could be an irrigation (or 'hydraulic') infrastructure composed of canals, dykes, etc. that is an input to farming, and G 2 could be an army. Let the production functions be the following:

Y i = G 1 b L i ; < 1 G 1 = G 1 b L G 1 ; G 2 = G 2 b L G 2 :
Then the labor inputs in each of the public sectors are

b L G 1 = G 1 1 b L G 2 = G 1 2 ;
and the fractions of total labor (which is still

1 1+ ) are G 1 1 1 1+ (G 1 ) ; G 1 2 1 1+ (G 2 ) ;
where we use the same function de…ned in (47).

The consumptions of the workers in the hydraulic sector, in the army, in farming, and in the aggregate, are hence:

b C G 1 = (G 1 ) G 1 (1 t) 1 1+ b C G 2 = (G 2 ) G 1 (1 t) 1 1+ b C F = [1 (G 1 ) (G 2 )] G 1 (1 t) 1 1+ b C = (1 t) G 1 1 1+
Farming output must feed all workers and governors, and is given by aggregating the production function of the individual farms:

Y F = b C + e C = G 1 b L F = [1 (G 1 ) (G 2 )] G 1 1 1+ :
Hence, the consumption of governors is

e C e L; G 1 ; G 2 = h t e L (G 1 ) (G 2 ) i G 1 1 1+ :
and they decide on e L, G 1 , and G 2 according to the following program:

max e L;G 1 ;G 2 log e C e L; G 1 ; G 2 e G e 1 1 G e 2 2 1 1 + e e L 1+e :
The …rst order conditions for a maximum are now:

t e L e
e L e +e = (G 1 ) + (G 2 ) ;

(1 ) e

e + e 1

(G 1 ) = t e L (G 2 ) (G 1 ) ; (1 ) e e 2 (G 2 ) = t e L (G 1 ) (G 2 )
Notice how similar the …rst is to (58). The last two expressions show that the relative sizes of the two public sectors are given by the parameters ; e ; e 1 ; e 2 , of which one is technological ( ) and the other three are government preferences parameters:

(G 2 ) (G 1 ) = e 2 e + e 1 :
Using the …rst of the …rst order conditions in the other two shows that the individual shares of the two public sectors are given by:

(G 1 ) = 1 1 e + e 1 e L e +e ; (G 2 ) = 1 1 e 2 e L e +e :
And introducing these in the …rst of the three …rst order conditions gives the solution for the optimal amount of government labor e L:

e L S = 1 e 1 e + e 1 + e 2 1 1+e
which can be seen to be the same as ( 60) if e

1 + e 2 = e . An even more extended model, which we shall not develop in detail, could involve 4 public products G i i = 1; ::; 4; each of which has corresponding parameters in consumption, i , e i , with, say, the following parameter signs: 1 > 0, e 1 > 0, 2 > 0, e 2 < 0, 3 < 0, e 3 > 0, 4 < 0, e 4 < 0. Whereas the …rst is a public good in consumption (in general) and the fourth is a public bad in consumption (in general), the second is a public good in consumption for the governed and a public bad in consumption for the governing, and the third the opposite. And for each of these four combinations there are two possible signs for the respective i 's, giving 8 possible combinations of signs. For example, if 3 > 0, 3 < 0, e 3 > 0, public output 3 is a public good in production, a public bad in consumption for the governed, and a public good in consumption for the governing. The self-interested government will produce it since e

3 + e 3 > 0. A 'social planner', however, would only produce it if its goodness in production is su¢ ciently strong in comparison to its badness in consumption for the governed (the only ones modeled), i.e., if 2 >

Extension 3: a more intrusive governance

In this subsection we make another extension of the previous models by assuming that the activities of government are more intrusive in the functioning of the private sector than simply collecting tribute. We now assume that the labor of the governing class not only collects taxes but also contributes to the organization of production. 22 The production function for farmers and the government sector are:

Y i = e s e L b L i G ; i 2 [ ; 1] ; < 1; (62) G = e s e L b L G G ; (63) 
where e s e L = 1 1 e e L 1 e (64)

is the same output enhancing factor (10) we used under slavery, but now it is the POCC time of the governors that enhances output. Furthermore, there are now two sectors in which it functions. This productivity-enhancing process can be more or less unpleasant for farmers and soldiers, a¤ecting the labor part of their utility function, which we now assume to be:

log b C i G 1 1 + e s e L b L i 1+ , > 0; > 0; e s e L 1;
where is an exogenous parameter that can in principle be greater, equal, or smaller than unity but we assume that e s e L 1 to re ‡ect that, if anything, it represents a burden to workers. Let w represent the real income of the governed. Since the budget constraint of a farmer i is (21), his decision process is:

max b C i 8 < : log b C i G 1 1 + s e L b C i w ! 1+ 9 = ; ;
giving the solutions:

b C i = w 1 1+ e s e L ; b L i = 1 1+
e s e L :

If s e L > 1, each farmer works less than when there is no such output enhancing intrusion. From (63) we obtain the government demand for labor as:

b L G = G 1 e s e L : (65) 
And since the aggregate supply of labor (farming and military) is

b L Z 1 0 b L i di = 1 1+ e s e L ;
22 When in the next section we construct a tripartite hierarchy of social classes it will be the entrepreneurial class that will have this intrusive role in the private sector while the government class will maintain it in the public sector. Hence, the present extension may be considered an introduction to that aspect of the more complex model.

we …nd that the share of government in labor resources is increasing in and G:

b L G b L = G 1 1 1+ = (G) ; (66) 
where (G) is here de…ned as the function (47). Aggregating the production functions for farming (62), we see that aggregate consumption varies inversely with :

Y F = b C + e C = e s e L G b L F = e s e L G [1 (G)] 1 1+ e s e L (67) = G 1 (G) 1 1+ = G 1 (G) 1 :
Aggregating over the consumption of the governed we get:

b C = w 1 1+ e s e L :
And the consumption of the governors is the …scal surplus:

e C = t e L b C + e C w G 1 e s e L
The last two expressions yield a second formula for aggregate consumption:

b C + e C = w 1 t e L 1 1+ e s e L [1 (G)] :
Hence, from this and (67) we …nd that the equilibrium real income of farmers and soldiers is independent of and is marked up by e s e L :

w = h 1 t e L i G e s e L :
But the aggregate consumption of the governed and the governors are both decreasing in given e L and G:

b C = G 2 4 1 t e L (G) 3 5 ; e C = G 2 4 t e L (G) 1 3 5 ;
and the relative consumption of governors to governed is also a¤ected negatively by : e

C b C = t e L (G) 1 t e L :
The presence of is the only change with respect to (35), and this expression can again be considered a 'rate of surplus labor'as in (17). Given e L and G, the higher is the importance of the government's intrusiveness for the labor disutility of farmers and soldiers ( ), the lower is the absolute and relative consumption of governors. The special case = 1 deserves some consideration since it implies that the absolute and relative consumptions are exactly the same as when we had not introduced this intrusiveness in production. In this special case the reduction in the labor supply of each worker is exactly the same as the improvement in output obtained. Hence, the real income of all classes is exactly the same as without intrusion.

The governors'decision problem is:

max e L;G 8 < : log 0 @ 1 1 e e L 1 e 1 1+ G G !e G e 1 A 1 1 + e e L 1+e 9 = 
; :

And the …rst order conditions for a maximum are:

G 1 1 1+ = t e L e e L e +e G 1 1 1+ = t e L e + e
e + e :

Comparing with ( 58) and ( 59), it is evident that the solution for e L must be the same as in (60), while the solution for G is now smaller the larger is :

G S = 0 B B @ 1 e + e 1 1+
h

(1 e ) e + e i e +e 1+e (1 )

1 e 1+e 1 C C A 1 1 :
Hence, if G is a public bad in consumption for the governed ( < 0), the nuisance produced by a higher is at least partially compensated by a reduction in the public bad aspect of G in consumption. And if G is a public good in consumption for the governed, a higher reduces the utility of the governed on both accounts.

A three class slave society

In the previous section we have represented a strati…ed society in which there is a governing class and a governed class. In this section we go a step further, distinguishing within civil society a dominant class that controls the production process. Since we still have a governing class, we now have a tripartite hierarchy. For simplicity, we do not go into the complex relationship which can be seen in actual historical experience between the dominant class of civil society and the governing class. Indeed, throughout most of history the individuals participating in government have normally been drawn from the dominant class of civil society, with very di¤erent arrangements for succession or change in the governing groups, including hereditary monarchies (of either city-states or empires), constitutional monarchies, democratic (electoral) governments, and centralized bureaucratic states. Since we do not intend to construct here a general theory of class societies, we take the tripartite division of society as given and do not go into the intricacies of changes in government, institutional reforms or revolutionary disruptions.

Slaves and their masters

As a …rst three-class model of society we extend our …rst model of slavery to one in which, aside from the civil society composed of slave-owning masters and their slave property there is a government class that arranges the supply of 'public goods' and the collection of tribute to …nance it as well as their own consumption. The functioning of the individual slaves is exactly like in the model in section 3.1 to be extended. Hence, expressions ( 8)-( 12) for the slaves' incentives, constraints, and decisions on labor intensity are valid. But now not all of the slaves work in farming, since a fraction works for the government. To keep things simple we again assume that all slaves have the same preferences (and hence utility function) and that they face the same incentive mechanism, no matter where they are employed. Also, for tractability we assume the particular case s L j = L j (i.e., = 0) and = 1 that yields a quadratic equation for L j (see ( 15)). The aggregate consumption of slaves working for the government (which we call soldiers), of slaves working in farming (which we call farmers), and the overall aggregate, are:

b C G Z 0 b C i di = w b I b I b C F Z 1 b C i di = [1 ] w b I b I b C = b C G + b C F = w b I b I:
Some changes have to be made to the functioning of the slave-owning class on account of the existence of government. First, they pay tribute to the governing class and, second, they only employ a fraction of the slaves (since the rest work as soldiers). Hence, we now index slave-owners with a j (and leave the index i for slaves). Their preferences (13) are only modi…ed by the fact that now they are a¤ected by the government produced output G:

U j = log C j G 1 1 + L 1+ j , > 0; = 1: (68) 
Their individual consumption is now a¤ected by the taxes paid:

C j = (1 t) Y j b C j = (1 t) s L j b I w b I b I = h (1 t) L j w b I i b I;
(where the length of the working day is normalized to unity). Hence, each master decides how much of his POCC labor maximizes his utility:

max L i log h (1 t) L i w b I b I i 1 2 L 2 i .
The …rst order condition for a maximum is a quadratic equation:

L i 2 w b I 1 t L i = 0; (69)
the solution of which is as in ( 16) except for the presence of t:

L i = 1 2 8 > > < > > : w b I 1 t + 2 6 4 0 @ w b I 1 t 1 A 2 + 4 3 7 5 1=2 9 > > = > > ; L b I; t : (70) 
Since all masters face the same conditions, they all have the same optimal POCC labor L j = L b I; t , which (as before) is an increasing function of b I and (now additionally) of the tax rate t.23 Due to the presence of taxes and the specialized parameters, instead of ( 14) we now have the following relation between the slave's real income per unit of work intensity and the master's POCC labor:

w b I = (1 t) L L :
But now we have the ability to express L in terms of w b I and t, as given by ( 70). What is important here is that the rational and active master has presented his slave with a scheme of retribution to labor intensity and then (up in the hierarchy) has the ability to decide how much of his own e¤ort will be worth his while, given the tax rate that is set higher up in the tripartite hierarchy.

The aggregate farming output is

Y F = Z 1 Y j dj = Z 1 L b I; t b Idi = (1 ) L b I; t b I; (71) 
and the optimal consumption of each master and of the class of masters are:

C j = h (1 t) L b I; t w b I i b I C = Z 1 C j dj = (1 ) h (1 t) L b I; t w b I i b I:

The governing class

As before, we assume for simplicity that the government class behaves as a single decisionmaker. Its utility function is given by ( 27). The production function in the public sector is analogous to the farming production function ( 9 where, to simplify notation, we omit the dependence of on b I (as we do again below in the case of L). The greater is public output and the lower is the amount of governing class POCC labor, the larger is the fraction of the slave labor force that is needed in the public sector. Hence, from (71) the output of the farming sector is given by

Y F G; e L = h 1 G; e L i L e L b I: (73) 
where, using (70), the aggregate POCC labor of masters is:

L e L 1 2 8 > > < > > : w b I 1 t e L + 2 6 4 0 @ w b I 1 t e L 1 A 2 + 4 3 7 5 1=2 9 > > =
> > ; :

The output (73) must satisfy the consumption of all three classes. We already have the consumption of slaves and masters:

b C = w b I b I C = h 1 G; e L i nh 1 t e L i L e L w b I o b I:
Hence, the consumption of the governing class is the surplus remaining after deducting from the collection of tributes in the farming sector the cost of producing public sector output: and the …rst order conditions for a maximum can be written (after some algebraic manipulation) as: But whatever the actual solution to this problem is, the relative consumptions of the three classes are given by:

2 6 6 4 1 + 1 1 (G; e
C b C = 1 1 [1 ] (74) e C C = t 1 t ( 1) 1 e C b C = 1 t 1 t [1 ] :
where we have simpli…ed notation by introducing

L e L 2 ; G e s e L b I ; t t e L :
Notice that, using (69), and ( 73), we can also write the …rst and third of these ratios and their sum as:

C b C = (1 t) Y F w b I b I 1 + e C b C = t e L Y F w b I b I C + e C b C = Y F w b I b I w b I b I
We can consider the last equation as giving the overall rate of exploitation of slave labor. The consumption of masters and governors is given by the surplus farming produce left after subtracting the consumption of the slaves. Another way of looking at this is to focus on the hierarchical production and distribution process by stages. In the …rst stage, which is production, the class of masters obtains, by exploiting the slaves, the farming produce Y F from which they must deduct the consumption of farming slaves [1 ] w b I to obtain the surplus produce. But they must also deduct the tax on farming output t [1 ] L b I to obtain the after-tax surplus produce that is available for their own consumption:

C = Y F [1 ] w b I b I t [1 ] L b I = [1 ] n [1 t] L w b I o b I:
On the other hand, from the farming output that the government receives as tribute t [1 ] L b I, it must deduct the retribution to the slaves that work for the government as soldiers before obtaining the net farming surplus that is available for their own consumption e C = t [1 ] L w b I. Marx (following A. Smith) would have called the slave labor in farming 'productive', since it is this labor that produces the surplus produce that ultimately feeds the masters, the governors, and the slaves that work as soldiers which themselves perform 'unproductive'labor. At least that would presumably be a close analogy to his analysis of capitalism.

A three class feudal society

We now consider an agricultural society where slavery does not exist but farming workers are serfs, i.e., they are not free because they are tied to the land as in feudal Europe. However, the civil society to be modeled is one where landowners are not merely passive recipients of rent but actively participate in the production performed on their lands. It is like the society brie ‡y considered by Marx in his chapter on "the genesis of capitalist ground-rent", where "...the management of estates under which the landlords themselves are independent cultivators, possessing all instruments of production, and exploiting the labour of free or unfree bondsmen, who are paid either in kind or money. Landlord and owner of the instruments of production, and thus the direct exploiter of labourers included among these elements of production, are in this case one and the same person. Rent and pro…t likewise coincide then, there occurring no separation of the di¤erent forms of surplus-value. The entire surplus-labour of the labourers, which is manifested here in the surplus-product, is extracted from them directly by the owner of all instruments of production, to which belong the land... The income of the landlord, whatever it may be called, the available surplus-product appropriated by him, is here the normal and prevailing form, whereby the entire unpaid surplus-labour is directly appropriated, and landed property forms the basis of such appropriation. (Marx 1907, Vol.3, Chapter 47) But in addition to civil society we have a government that, in particular, has the power to conscript a fraction of the workers and turn them into soldiers. For simplicity, we assume once more that workers are indi¤erent between working as serfs in farming or as soldiers. Although we assume that serfs cannot abandon the land, we are not actually introducing the modeling features that could adequately distinguish between servitude and slavery. While a chattel slave could be sold by his master for money without selling his land, a serf under a feudal system could only be sold as an integral part of the property, including the land and constructions. We would need more elaborate models to adequately distinguish these cases. Here we opt for simplicity and leave such complications for future research.

The lower ranks: serfs and soldiers

Instead of (62), the farming output is now assumed to vary non-linearly with the serf's labor time, with decreasing returns, and with the farmer-landowner's POCC labor (instead of the government's) through the output enhancing factor s:

Y j = s L j b L j G ; 0 < < 1; < 1; (75)
where s L j is de…ned as in ( 10). If we eliminated s L j from (75) we would have the case of a pure landlord who merely receives a rent on the use of his property. Each lower rank household i has the utility function (19). His budget constraint is ( 21), where w is his real income per unit of labor time. We will see below what value of w allocates labor as needed by the structure of this society. After eliminating b L j , i's decision problem can be written as:

max b C i 8 < : log b C i G 1 1 + b C i w !1+ 9 = ; ;
which di¤ers from ( 22) only in the presence of the technological coe¢ cient in labor disutility. The …rst order condition for a maximum is:

b C i = w ( ) 1+ : (76) 
Comparing this with ( 21) shows that each i chooses to work b L i = ( ) 1+ hours. Hence, the aggregate labor time of the lower ranks in farming, in the government, and overall, are:

b L F Z 1 b L i di = (1 ) ( ) 1+ (77) b L G Z 0 b L i di = ( ) 1+ b L = ( ) 1+ : (78)
As previously, we assume that the government's production is centralized and uses a nonlinear production function similar to that in farming:

G = e s e L b L G G ; (0 < < 1; < 1) :
But notice that this di¤ers from (75) by the presence of the government's labor e L in the output enhancing factor. As before, the aggregate labor used by the government sector can be derived directly as:

b L G = G 1 e s e L 1 ;
and hence the share of government in labor resources is:

G; e L = G 1 e s e L 1 ( ) 1+ : ( 79 
)
It is assumed once again that the government pays its soldiers the same real income they could obtain in the farming sector. Therefore, the same budget constraint and the same …rst order condition apply to individual soldiers as to individual farmers. The aggregate consumption of farmers, soldiers, and the sum of both, are hence:

b C F Z 1 b C F i di = h 1 G; e L i w ( ) 1+ b C G Z 0 b C G i di = G; e L w ( ) 1+ b C = b C F + b C G = w ( ) 1+ : (80)
6.2 Landowning entrepreneurial nobility Landowner j's utility is (68). The output of each farm is assumed to be taxed using a tax rate t that is exogenous to the farmer-landlord and is collected by the government (which includes a king and his court/cronies/tax collectors). Whatever is left over after taxes and the serf's consumption is a combination of pro…t and rent received by the farmer-landowner. For simplicity, we assume that there are an in…nity of farms distinguished by an index j 2 [0; !], where ! < 1 is the mass of landowners (which is smaller than the mass of workers), and that the landowner is entitled to the surplus obtained after the serfs receive the standard return w per hour of work. The landowner's income j and hence his consumption C j is

C j = j = (1 t) Y j w b L j = (1 t) s L j b L j G w b L j ,
where he takes w and G as given and the last equality uses (75). Hence, landowner j decides on how much serf labor input b L j and how much of his own POCC labor L j to use according to the following program:

max L j ; b L j log (1 t) s L j b L j G w b L j G 1 1 + L 1+ j :
The …rst order conditions for a maximum are:

(

1 ) = L 1+ j " 1 w b L 1 j (1 t) s L j G # ; = w b L 1 j (1 t) s L j G :
Solving, gives the landowner's POCC labor L j and his employment of serf labor b L j :

L j = 1 1 1 1+ (81) b L j = h w (1 t) s L j G i 1 1 : (82) 
Since we assume all landowners are the same, they all have the same optimal POCC labor (L j = L) and hence also use the same amount of serf labor ( b L j = b L). Figure 11 shows that we have a (local) maximum at L j = 0:696; b L j = 2:414 if t = 0:1, G = 0:2, = 0:9, = 0:1, = 0:9; = 0:8; = 0:7; and = 0:4. 

L F Z ! 0 b L j dj = ! h w (1 t) s L G i 1 1 :
But we also know that if all lower rank labor is employed the aggregate amount of serf labor in farming is given by (77). Equating the right hand sides of these two expressions and using (79) gives

G 1 e s e L 1 + ! h w h 1 t e L i s L G i 1 1 = ( ) 1+ ; ( 83 
)
which shows how lower rank labor supply (78) must be allocated to the government and farming sectors, respectively. From this we obtain the serfs'equilibrium real income per unit of labor:

w = h 1 t e L i ! 1 s L G h ( ) 1+ 1 G; e L i 1 :
And inserting ( 81) and ( 82) in the production function ( 75) and integrating, gives the aggregate output in the farming sector:

Y F e L; G = ! 1 s L G h ( ) 1+ 1 G; e L i ;
from which w can also be written as:

w = h 1 t e L i Y F e L; G ( ) 1+ h 1 e L; G i :
Hence, using (80), the aggregate consumption of the lower ranks of society (serfs and soldiers) and of the landed nobility are, respectively:

b C = h 1 t e L i Y F e L; G 1 e L; G ; (84) C = (1 ) h 1 t e L i Y F e L; G : (85)

The king and his court

The governing household maximizes its utility ( 27) subject to its budget constraint, its taxing and public goods producing technologies, and the decision processes of the governed. As usual, the governing household's budget constraint is that it can consume whatever …scal surplus (33) it can obtain, where now Y F must be su¢ cient to satisfy the consumption of all three classes:

Y F = b C + C + e C: (86) 
Using ( 84) and ( 86), with some algebraic manipulation we obtain:

e C e L; G = 2 4 t e L h 1 t e L i e L; G 1 e L; G 3 5 Y F e L; G : (87) 
To obtain the actual optimum we must solve the king's decision problem: The …rst order conditions for e L and G, respectively, are the following:

1 ( e L;G) (1 ) = t e L e e L e +e 1 e L; G 1 1 1 + e e 1 ( e L;G) ( e L;G) 1 + e L; G = 1 t e L 1:
It is easy to check that if = 1 these equations reduce to ( 58) and ( 59). Although we can easily eliminate G, we would obtain a very complicated nonlinear equation in e L that can only be solved numerically. The important thing is that we again obtain a hierarchical solution. The agents at the top of the hierarchy make fundamental decisions that a¤ect the whole structure below. And the decisions of the intermediate agents (here, the landowning entrepreneurial nobility) make important decisions on the intensity of land use through the size of b L and L. Such decisions crucially determine the size of the farming pie Y F that is to be allocated to all three classes. The decisions of the lower ranks of society are an input to the decisions of the nobility and both are inputs to the decisions of the monarchy.

From ( 87), ( 85) and ( 84) we easily obtain the relative consumptions of the three classes:

C b C = 1 1 [1 ] ; (88) e C C = 1 1 t 1 t 1 1 ; e C b C = 1 t 1 t [1 ] :
Comparing with (74) we see important structural similarities in the corresponding expressions. Indeed, in the particular case in which = 1 1= = 1 =L 2 all the coe¢ cients that multiply the terms related to the shares ( ) and the taxes (t) coincide. The relative consumption of the nobility with respect to the lower ranks is larger the more decreasing are the returns to the given amount of land (i.e., the lower is ) and the smaller is the government share in resources. Also, the relative consumption of the king and his court vis a vis the landed nobility is increasing in the tax rate and decreasing in the share of labor resources consumed in governing, while the e¤ect of is ambiguous.

In the next section we will see that the consumption of the government class in this feudal society is also structurally very similar to the one we …nd in our model of capitalism. Hence, we abstain here from completing the numerical solution of the model and checking by means of a graph that we actually obtain a maximum of government utility, and leave that to the next section.

Capitalism

Introduction

We now divide our society into salaried workers that do not own …rms, capitalist entrepreneurs that own …rms and obtain all their income from pro…ts, and governing households that, as in previous sections, organize the production of the public sector and the process of taxation. Even though it is the centerpiece of the prevailing economic theory, we avoid the representation of the 'perfect competition' paradigm due to its lack of realism as a general framework in at least two crucial features: …rst, entrepreneurs do not set the prices of the goods they sell and, second, in equilibrium there are no pro…t incomes because pro…ts are driven down to zero. Instead, we base the model on the 'monopolistic competition'paradigm, which avoids both of these undesirable features (the second if we realistically do not assume that the entry of new …rms and varieties can be instantaneous). The monopolistic competition paradigm is su¢ ciently well grounded in the contemporary model building practice to render its use easy and communicable. Furthermore, it can be seen as a stylized representation of a more general oligopolistic structure. However, we depart from this paradigm through the notion that entrepreneurs don't simply maximize pro…t as in the usual mainstream (micro and) macroeconomic setup, since the pro…t obtained is dependent on the unpleasant POCC work they have to exert in order to obtain it. In our framework the idea that pro…t maximization can be independent of e¤ort is, like perfect competition, discarded as unrealistic and as a device that dehumanizes the entrepreneurs that ultimately organize production. Thus, we take a course that is similar to the one we take for tackling the dehumanization of the agents in government when they are substituted by an abstract 'social planner'.

The model

In accordance to the monopolistically competitive model, the three classes of households we now model all consume a constant elasticity of substitution (CES) bundle of privately produced goods C as well as a generic government-produced output G.

The working and capitalist-entrepreneurial classes

As in the previous section, each working household i maximizes a utility function ( 19) which is additively separable in the consumption of privately and publicly produced goods (C and G jointly), on the one hand, and (homogeneous) labor L, on the other, which we repeat for the reader's convenience:

log b C i G 1 1 + b L 1+ i , > 0; > 0: (89)
The only di¤erence here is that now b C i refers to a bundle of (an in…nite variety of) privately produced goods. Also, working households now work for a market wage which is exogenous to them (they have no market power to in ‡uence it) and spend on consumption. Since all workers (whether they are employed in the private or in the public sector) are, as before, assumed to be indi¤erent between working in either sector, they all earn the same real wage w W=P in terms of private goods (where P is the aggregate price level), their budget constraint is (21) and their decision problem is ( 22), yielding individual solutions ( 23) and ( 24).

Let the index j represent the monopolist (or entrepreneur) that produces variety j. As in the usual aggregation procedure in the monopolistic competition paradigm, we assume that there is a perfectly competitive process of bundling the in…nite varieties of private goods Q(j) into an aggregate bundle Q, where Q(j) is the output of entrepreneur j. We may think of a representative …nal output …rm that uses the following CES technology in the bundling process:

Q = Z 1 0 Q(j) 1 dj 1 ; > 1; ( 90 
)
where is the constant elasticity of substitution between any two di¤erent varieties of private goods. The bundling …rm purchases the outputs of the monopolistically competitive …rms Q(j) at the price P (j) set by …rm i and maximizes pro…t. Hence, it solves the following problem:

max Q(j) P Z 1 0 Q(j) 1 dj 1 Z 1 0 P (j)Q(j)dj: (91) 
The solution to this problem gives the bundler's demand function for each type of private good as a function of its price and the aggregate price and quantity indexes:

Q(j) = Q P (j) P : (92) 
Introducing ( 92) in ( 90) and simplifying, gives the price index for privately produced goods:

P = Z 1 0 P (j) 1 di 1 1 : (93) 
Also, introducing (92) into the cost part of (91) and using (93) shows the consistency of the two aggregate indexes with the disaggregation used: Z 1 0 P (j)Q(j)dj = P Q:

We now depart from the usual monopolistic competition paradigm by assuming that to produce Q(j) each …rm uses as input not only an amount L(j) of working household labor but also the POCC labor of the entrepreneur, with no entry or exit. Speci…cally, we assume that the production function of each …rm j is the following:

Q(j) = s L j L(j)G ; < 1; (94) 
where L(j) is the wage labor input used in the production process, s L j is the output enhancing factor generated by entrepreneur j (given by ( 10)), and G again represents productivity. Hence, …rm owners (or their representatives) participate in the production process with the aim of enhancing output. Individual entrepreneurs believe themselves to be so small in relation to the aggregate that they make pricing decisions taking the aggregate price and quantity indexes as parametric. Since (using (94)) …rm j's nominal cost is W L(j) = W Q(j)= G s L j , its real marginal cost (in terms of the aggregate bundle of private goods) varies negatively with the entrepreneur's POCC labor:

mc j = w G s L j : (95) 
Firm j's after-tax real pro…t is hence:

j = Q(j) " (1 t) P (j) P w G s L j # : (96) 
We assume that entrepreneurs only have their pro…t income available for their consumption. Hence, entrepreneur j consumes the following amount out of the available aggregate consumption bundle:

C j = j : (97) 
Entrepreneurs here don't simply maximize pro…t as in the usual (micro and) macroeconomic setup, since the pro…t obtained is dependent on the unpleasant POCC work they exert. To determine their optimal amount of labor, the price they set on their unique product variety, and their resulting consumption, entrepreneurs maximize their utility:

log C j G 1 1 + L 1+ j , > 0; > 0;
subject to their consumption constraint (( 97) and ( 96), where the latter already includes their production process controlling 'technology'(10) and their production function ( 94)) and their product demand function (92). The decision process of j is hence:

max L j ;P (j) log 0 @ Q " (1 t) P (j) P 1 w G 1 L 1 j P (j) P #! G 1 A 1 1 + L 1+ j ;
where t, G, w, P , and Q are taken as given. Notice that the …rst order condition for P (j) is the same as if they merely wanted to maximize pro…t taking their own labor L j as given:

max P (j) j = Q " (1 t) P (j) P 1 w G 1 L 1 j P (j) P # :
But in our framework the idea that pro…t maximization can be independent of e¤ort is discarded as unrealistic and as a device that dehumanizes the entrepreneurs that ultimately organize production in a way similar to the dehumanization of the agents in government when they are substituted by an abstract 'social planner'. De…ning the price ratio p(j) P (j)=P , the …rst order conditions for a maximum are:

p(j) = " (1 ) 
L 1+ j + 1 # 1 1 t w G 1 L 1 j (98) p(j) = 1 1 1 t w G 1 L 1 j (99)
The second of these shows that price ratio is set as a markup over the real marginal labor cost (or the price as a markup over nominal marginal labor cost). This markup includes a component that depends (negatively) on the elasticity of substitution between varieties, and a component that depends (positively) on the tax rate t. Equating the right hand sides and simplifying gives

L j = ( 1) (1 ) 1 1+ L:
Since all entrepreneurs choose to exert the same amount of POCC labor L, they also set the same output enhancing factor s:

s L j = ( 1) 1 (1 ) + ! 1 1+ s; (100) 
as well as the same price ratio p(j), and hence the same price P (j), which must consequently be the aggregate price as well:

P (j) = 1 1 1 t W G s = P: (101) 
Hence, in this simple setup without heterogeneity in the 'technologies' used by the di¤erent monopolists there is no price dispersion. Consequently, the real wage ( 102) is decreasing the tax rate and increasing in the output enhancing markup s and the elasticity of substitution parameter (since an increase in reduces monopoly power):

w = 1 1 (1 t) G s: (102) 
Integrating over the labor demands of …rms L(j) and using ( 94), (92), and (101) yields aggregate labor demand in the private sector (P ) as an increasing function of aggregate output:

b L P = Z 1 0 L(j) 1 dj 1 = Z 1 0 Q(j) sG 1 dj ! 1 = Q G s : (103) 
We have assumed above (through the integrals) that the mass of entrepreneurs is one (! = 1). It seems natural to assume that the mass of workers ! is signi…cantly greater than one (since ! also gives the average amount of workers per …rm). Hence, instead of ( 25) and ( 26) the aggregate consumption and labor of the working households are:

b C = Z ! 0 b C i di = !w 1 1+ = ! 1 1 (1 t) G s 1 1+ (104) b L = Z ! 0 b L i di = ! 1 1+ : (105) 
The production function in the government sector is assumed to be dependent on the POCC labor of government and the labor of the working class:

G = e s e L b L G G ; < 1; (106) 
where e s e L is de…ned as in (64). This yields labor employment in the government (65) and hence the share of government in labor resources as

24 b L G b L = G 1 e s e L ! 1 1+ e L; G : (107) 
As we have been doing throughout, we assume full employment of worker labor in the analysis that follows. Given the aggregate labor supply (105), there is full employment of labor if and only if:

G 1 e s e L + Q G s = ! 1 1+ ; (108) 
which may also be expressed as:

Q e L; G = s 0 @ ! 1 1+ G G e s e L 1 A = sG e s e L 0 @ 1 e L; G 1 1 A : (109) 
Given e L, the e¤ect of G on Q is ambiguous in the usual case in which G is a public good in production ( > 0) and is negative if it is a public bad in production. On the other hand, a greater exertion of government POCC e¤ort e L in increasing output in the public sector increases Q (given G).

Using ( 104), (107), and (109), the aggregate consumption of the working class is hence:

b C = 1 1 1 t e L 1 e L; G Q e L; G : (110) 
Returning to the capitalist-entrepreneurial class and using ( 102) in ( 96), j's pro…t is:

j = 1 t e L Q (j) :
Hence, aggregating and using (90) we obtain (111), showing that the consumption of the capitalist class is increasing in its output Q and in its monopoly power (which varies negatively with the elasticity of substitution between varieties ) and decreasing with the tax rate t:

C = Z 1 0 j 1 dj 1 = 1 t e L Q e L; G : (111) 
The governing class

The self-interested government maximizes its utility (27) (which we repeat for the reader's convenience):

log e C e G e 1 1 + e e L 1+e , e > 0; e > 0; (112) 
subject to its budget constraint, its taxing and public goods producing technologies, and the working and entrepreneurial household decision processes. The governing household's budget constraint is whatever …scal surplus it can obtain, which is total tax revenue minus the labor cost of producing public output:

e C = t e L Q e L; G w b L G :
Using ( 102), ( 106) and ( 109), we obtain:

e C e L; G = 8 < : t e L 1 1 h 1 t e L i e L; G 1 e L; G 9 
= ; Q e L; G = 8 < : 1 h 1 t e L i 1 2 4 1 1 e L; G + 1 3 5 9 = ; Q e L; G (113) 
(the second formulation is useful for maximization since t (:) and (:) only appear once). The governing class'decision problem is hence:

max e L;G log e C e L; G e G e 1 1 + e e L 1+e :
And the …rst order conditions for a maximum can be written as:

1 + e L; G 1 e 1 e 1 t e L e L; G h 1 1 + 1 t e L i = e L e +e e e L; G 2 4 1 1 1 t e L + 1 3 5 = e + e e + e
These equations can easily be solved numerically, as we do below. The important point to notice, however, is that neither of these equations depend on the parameters that re ‡ect the incidence of the public product on the welfare of workers or capitalists: and , respectively. The second of these expressions does depend on the incidence of the public product on the welfare of the governing class e through its utility trade-o¤ between the consumption of private versus public products e = e . Hence, the potential con ‡ict of interest between the governing and governed households is very present. In comparison with the two-class societies, the potential for con ‡ict is increased since there are three possibly con ‡icting relations: working vs. capitalist households, capitalist vs. governing households, and working vs. governing households. Now there can be inter-class con ‡icts in civil society that can jeopardize the political/economic stability of the governing class, as well as 'populist' strategies of the governing class based on forging an alliance with the working class to countervail the interests of the capitalist class.

Numerical solution

Before moving on we now give speci…c numerical values to the parameters in order to illustrate the functioning of the hierarchical system as a whole. Assuming the following parameter values: e = 0:5; e = 0:2; e = 0:04; e = 0:7; e = 0:2; = 0:4; = 1:2; = 0:1; = 0:5; = 5; = 0:6; = 1:1; = 0:1; = 0:01;

the (non-negative) solution of the system of nonlinear equations given by the …rst order conditions of the governing class (rounding o¤ at 4 digits) is:

e L = 0:3390; G = 0:2566:
This is illustrated by Figure 12, which shows the intersection of the two …rst order conditions. Figure 13 con…rms that there is a maximum there. Now that we have numerical values for the government decision variables, we can go back to the decision problem of entrepreneurial-capitalists, since they take as parameters the following values of t and w (as well as G = 0:2566): t = 1 1 0:2 0:339 1 0:2 = 0:5261

w = 1 1 5
(1 0:5261) 2:7341 (0:2566) 0:01 = 1:02256:

Hence, the …rst order conditions of capitalists ( 98) and ( 99) are:

p(j) = 1:2 (1 0:5) L 1+0:4 j + 1
! 1 1 0:5261 1:02256 0:2566 0:01 1 0:5 L 1 0:5 j p(j) = 5 5 1 1 1 0:5261 1:02256 0:2566 0:01 1 0:5 L 1 0:5 j ; and equating both right hand sides this system can easily be solved as L j = 1:8689, p(j) = 1. This is illustrated by Figure 14, which shows the intersection of the two …rst order conditions. Figure 15 con…rms that these values give maximum utility for capitalists. Finally, the equilibrium value for the real wage obtained above also gives a numerical expression for the worker's decision problem. ( 23) gives the consumption of each worker as:

b C i = w 1 1+ = (1:02256) 1:1 1 1+0:4 = 1:0853:
Hence, the aggregate consumption of workers is:

b C = Z ! 0 b C i di = !w 1 1+ = 1:0853!:
Since we have assumed that the mass of entrepreneurial capitalists is one, it is reasonable to assume that the mass of governors e ! is signi…cantly smaller, i.e., e ! < 1 . Hence, denoting the per capital consumptions (and income) of the three classes by lower-case letters, these are:

b c = b C ! = 1 ! 1 1 1 t e L 1 e L; G Q e L; G ; c = C = 1 t e L Q e L; G e c = e C e ! = 1 e ! 8 < : t e L 1 1 h 1 t e L i e L; G 1 e L; G 9 
= ; Q e L; G :
The relative per capita consumptions are hence:

c b c = ! 1 1 [1 ] e c c = 1 e ! t 1 t ( 1) 1 ; e c b c = ! e ! 1 t 1 t [1 ] :
The income of entrepreneurs relative to that of wage earners is increasing in their monopoly power (which varies inversely with the elasticity of substitution between varieties ) and decreasing in the government's share in labor resources . The income of the governing class relative to that of entrepreneurs as well as wage earners is increasing in the tax rate and decreasing in the share of government in resources and the degree of monopoly power of entrepreneurs. Notice how similar these relative consumptions are to those we found under both slavery (74) and feudalism (88). Leaving aside the asymmetry of the sizes of the class populations we introduced here, in the special case = , they coincide exactly with the structure under slavery, and in the special case = (1 ) 1 , they coincide exactly with the structure under serfdom. In these cases, the only di¤erences in these structures have to do with the de…nitions of (:). Comparing with serfdom, if we take the special, limiting, case of perfect competition under capitalism (in which = 1) Notice that, in complete analogy to what we did in the case of the 3 class slave society, we could de…ne the overall rate of wage labor 'exploitation'as:

C + e C b C = Q w! 1 1+ w! 1 1+ ;
Leaving aside for the moment the meaning of the word 'exploitation', what is clear is that the consumption of industrial entrepreneurs and governors is given by the surplus manufacturing produce left after subtracting the consumption of wage workers (in both the manufacturing and government sectors). In the same line of reasoning, one could de…ne the rate of 'exploitation'in manufacturing as the ratio between the consumption of manufacturing entrepreneurs and the consumption of manufacturing wage workers: 29

C (1 ) b C = (1 t) Q (1 ) w! 1 1+ (1 ) w! 1 1+
; and the rate of 'exploitation'of wage workers within the government sector as the ratio between the consumption of governors and the consumption of government employees:

e C b C = tQ w! 1 1+ w! 1 1+

:

From the preceding two expressions the overall rate of 'exploitation'is easily recovered:

C b C + e C b C = (1 ) (1 t) Q (1 ) w! 1 1+ (1 ) w! 1 1+ + tQ w! 1 1+ w! 1 1+ = Q w! 1 1+ w! 1 1+

:

No concept of labor value was involved in the preceding de…nitions. Surely, our model is so simple that we have only one relative price (w). But the value of this commerce involving money (or banking) is an important part of the circular ‡ow. In this aspect we have simpli…ed the analysis to keep it in line with what we have done in the previous 'modes of production'. But on the other hand we make a very signi…cant expansion of the analysis since we explicitly consider the state level of analysis, which Marx planned to take up in a latter stage of his investigation but died before being able to do so. 29 For Marx, only this would re ‡ect worker 'exploitation'since only 'productive'workers (i.e., workers that produce surplus product in the production process) produce surplus. The consumption of the government class and the working class employed in government (i.e., 'unproductive' workers) would partake of the surplus value produced in manufacturing (unless they worked in government-owned …rms that obtained pro…t by selling output in a market).

For example, commenting on Smith (2005), Marx (1863, chapter IV.3) writes:

"Productive labour is here de…ned from the standpoint of capitalist production, and Adam Smith here got to the very heart of the matter, hit the nail on the head. This is one of his greatest scienti…c merits... This also establishes absolutely what unproductive labour is. It is labour which is not exchanged with capital, but directly with revenue, that is, with wages or pro…t (including of course the various categories of those who share as co-partners in the capitalist's pro…t, such as interest and rent)."

relative price is given by the equilibrium allocation of both the aggregate amount of wage labor as well as the POCC labor between the private monopolistic sector and the government sector. If there were another produced private good there would be two equilibrium relative prices. But the spirit of these de…nitions would not be a¤ected, since only equilibrium relative prices need to be used. Hence, a concept of exploitation similar to Marx's can be obtained without a labor theory of value. It has to do with the division of labor among workers, entrepreneurs and governors, with working-class labor as well as the the planning, organizing, commanding and controlling (POCC) labor of entrepreneurship and governorship, and with the hierarchy that places governors above entrepreneurs and entrepreneurs above workers.

On the other hand, we believe that such a concept of 'exploitation'would be rather coarse 30 and can better be denominated 'distribution of incomes by class'in a capitalist society, given certain (usually very unevenly distributed) 'endowments' among individuals of the more basic factors that determine the allocation of individuals to these classes. Among these factors, some are genetic and cannot be modi…ed, but others are essentially related to the class membership of individuals' parents: pre-school education (much of it by 'osmosis' in family rearing), access to schooling and to higher education, access to credit, to health institutions, etc. And still others are related to the ethnic, racial or religious membership of both the individual and his parents, as well as the particular pecking order (and consequent discrimination) between ethnic, racial, and religious groupings that are extant in the particular society and historical context. Our presumption is that a more re…ned concept of exploitation could be de…ned in terms of the access of individuals to the di¤erent (class) functions that need to be performed in a particular society and that are not exclusively based on the higher ranks'need to keep the lower ranks subordinate. We could thus say that in modern societies there would be no exploitation, not if there were no entrepreneurs and/or governors (i.e., class strati…cation), but rather if all individuals, given the same biological endowments, had equal access to the three social functions of this (still unrealistically simple) model of society. Absence of exploitation would require that all individuals had the same opportunities to pre-school culturization, schooling and higher education, the same access to information, credit (given their adequately measured creditworthiness) and health institutions, etc. The more actual societies fail to meet this equality (or fairness) criterion, the higher is the overall rate of exploitation of the lower ranks. But this would be the exploitation of the underprivileged by the privileged, the exploitation of the discriminated by the discriminators, and in many cases the exploitation of the oppressed by the oppressors. It would not be a classmembership concept of exploitation. A measurement of such exploitation would 30 This comment extends also to a version of 'exploitation' more in line with Marx's in the sense of limiting it to workers that produce 'surplus value', which according to his theory can only be generated in the production of commodities, i.e., by workers that sell their labor power to industrial capitalists (or to state-owned industrial …rms that produce for the market and seek pro…t). Workers employed by the government or by commercial or …nancial capitalist …rms, on the other hand, would not produce surplus-value and hence would not be exploited. They would merely live o¤ of the revenues generated by the surplus value created in manufacturing. The same would apply for the workers employed as servants in the households of capitalists or members of the governing class. require a model that included both the theoretical ideal of an even distribution of the basic factors and their actual distribution. The rate of exploitation of the lower ranks would then be given by the distance between their theoretical income in the equal access ideal and their actual equilibrium income.

Such a concept of exploitation can be considered both a correction and a re…nement of Marx's concept of worker exploitation as related to their exclusion from access to the means of production that were monopolized by capitalists. His particular measurement of exploitation though, derived from his particular reading and extension of Smith and Ricardo, and based on the unwarranted simpli…cation that 'capitalists'only (possibly but not necessarily) provide capital passively and actively (and necessarily) only pump excess labor from their workers (i.e., without their own POCC labor that cannot be assimilated to an existing wage labor market but serves an important and positive function), is not useful for modeling a society in which (at least ideally) the personal freedom of all its members is upheld by law and enforced. What is important is the exclusion, discrimination, oppression, or at least very unfair access to the basic factors that determine individuals' allocation to the functions that are necessary for the functioning of society, not the allocation of their working time between a segment in which (manufacturing) wage workers collectively produce the equivalent of their own consumption and a segment in which they produce the surplus produce. On the other hand, the actual equilibrium class income categories are very much dependent on the more or less imperfect universal access to the basic factors that determine an individual's class membership. All obstacles to access to entrepreneurship, for example, increase the number of workers and reduce the equilibrium manufacturing wage. And all obstacles to participation in the decisions of government increase the real incomes of those who monopolize the levers of government. Since the inter-generational aspect of the unequal access to the basic factors constitute an essential component of this conceptual framework, only a dynamical model would be able to capture adequately the distance of income for each class and in each time period from the fairness ideal posed.

In present society as well as all foreseeable future societies it is and will be false that "all men are created equal", since they will always be born with di¤erent natural talents and predispositions. It is the underprivileged (and the benevolent of the privileged) that should strive for a situation where all individuals are endowed "with certain unalienable Rights" such as "Life, Liberty and the pursuit of Happiness". And the pursuit of happiness is certainly facilitated by access to opportunities, which are very often denied to the many or to various minorities. It is paradoxical that Thomas Je¤erson, who drafted these high-impact words, signed the act prohibiting the importation of slaves, and also (unsuccessfully) promoted legislation for the emancipation of slaves, was throughout his life the owner of more than one hundred slaves, most of which worked in his plantation, and of which he only freed …ve through his will. When he died, his farm was heavily indebted and most of the slaves were mortgaged, so that his family auctioned them o¤ to pay the debts. 31 The U.S. Declaration of Independence continues with a statement that is not exactly true according to our argument throughout this essay: "That to secure these rights, Governments are instituted among Men, deriving their just powers from the consent of the governed". From what we have seen, governments have historically fundamentally secured the privileges and the interests of their members and their nearest supporters, allies, cronies (or accomplices) in civil society. Their positive contributions through the production of true public goods have always been largely compensated by their production of what are public bads for most of the governed, in particular, bloated security and military forces as well as industrial-military complexes designed not only for law-enforcement and defense from external aggression but also (and often principally) for the control of the governed and the periodic development of international wars that are very costly to the majority but extremely pro…table for the few and in ‡uential.

Marx's 'capitalist'

Capital was for Marx a social relation that confronted, within the production process, the wage worker and the capitalist. These two …gures were representatives of the two main classes of the capitalist 'mode of production'. The sphere of production was always primordial in his 'historical materialist'conception of history since the social relations within that sphere were fundamental in explaining how society produced its means of subsistence and hence reproduced the economic system itself. 32 And the antagonisms within that sphere were viewed as driving forces in the historical process of change. Any concrete 'social formation' was a juxtaposition of diverse 'modes of production', with obsolete and also possibly embryonic 'modes of production' alongside the dominant one. In capitalist society the capitalist mode of production was dominant and the main purpose of his Capital was to explain how it functioned. Drawing on the analyses of the Political Economy of his time (and especially the main works of Smith and Ricardo) he saw the capitalist-wage worker relation of production as the polarization of what was united in 'simple commodity production': the conditions of production (land, shop, tools, materials) on the one hand, and labor on the other. Hence, the capitalist was the personi…cation of the means of production that the immediate worker had been deprived of in the 'primitive capitalist accumulation'process. 33 since the origin of the present revolution. The spirit of the master is abating, that of the slave rising from the dust, his condition mollifying, the way I hope preparing, under the auspices of heaven, for a total emancipation, and that this is disposed, in the order of events, to be with the consent of the masters, rather than by their extirpation" (Je¤erson 1853, pp. 173-74).

32 "Like all its predecessors, the capitalist process of production proceeds under de…nite material conditions, which are, however, simultaneously the bearers of de…nite social relations entered into by individuals in the process of reproducing their life. Those conditions, like these relations, are on the one hand prerequisites, on the other hand results and creations of the capitalist process of production; they are produced and reproduced by it." (Marx, 1907, chapter 48.) 33 "The capitalist system presupposes the complete separation of the labourers from all property in the means by which they can realize their labour. As soon as capitalist production is once on its own legs, it not only maintains this separation, but reproduces it on a continually extending scale. The process, therefore, that clears the way for the capitalist system, can be none other than the process which takes away from the labourer the possession of his means of production; a process that transforms, on the one hand, the social means of subsistence and of production into capital, on the other, the immediate producers into wage labourers. The so-called primitive Marx conceived the capitalist entrepreneurs as parasitically pumping surplus value from wage workers without having an active entrepreneurial function of their own. This was quite analogous to his view of the slave owner as pumping surplus produce from his slave, also without any entrepreneurial function. In both cases, the mere work of supervision could in his view be considered a special kind of labor within the respective regime. In fact, in some slave societies, a slaves could at times be specialized as an overseers of other slaves. 34 And in capitalism, foremen and managers also worked for a wage: 35 Marx clearly divided …rm pro…ts between interest, on the one hand, and pro…t of enterprise, on the other. 36 The …rst depended on the amount of capital in circulation, which could either be owned by the entrepreneur or be lent to him by a third party, and the pro…t of enterprise was residual. He strongly criticized the 'apologetics'of those who tended to consider the pro…t of enterprise as a retribution for the work done by the …rm owner. 37 Marx did not see any positive contribution in accumulation, therefore, is nothing else than the historical process of divorcing the producer from the means of production. It appears as primitive, because it forms the prehistoric stage of capital and of the mode of production corresponding with it."

"The economic structure of capitalist society has grown out of the economic structure of feudal society. The dissolution of the latter set free the elements of the former. The immediate producer, the labourer, could only dispose of his own person after he had ceased to be attached to the soil and ceased to be the slave, serf, or bondsman of another. To become a free seller of labour power, who carries his commodity wherever he …nds a market, he must further have escaped from the regime of the guilds, their rules for apprentices and journeymen, and the impediments of their labour regulations. Hence, the historical movement which changes the producers into wage-workers, appears, on the one hand, as their emancipation from serfdom and from the fetters of the guilds, and this side alone exists for our bourgeois historians. But, on the other hand, these new freedmen became sellers of themselves only after they had been robbed of all their own means of production, and of all the guarantees of existence a¤orded by the old feudal arrangements. And the history of this, their expropriation, is written in the annals of mankind in letters of blood and …re" (Marx 1887, chapter 26, p. 501). 34 Francis Fedric was a Virginian slave who managed to run away thanks to the Underground Railroad and emigrate to Liverpool where in 1863 he published his autobiography. There, we …nd the following: "My grandmother's master was one of the hard kind. He had made her son an overseer. Consequently, my grandmother having committed the crime of attending a prayer-meeting, was ordered to be ‡ogged by her own son..." (Fedric 1999, pp. 6-7).

35 "We saw also that capital -and the capitalist is merely capital personi…ed and functions in the process of production solely as the agent of capital -in its corresponding social process of production, pumps a de…nite quantity of surplus-labour out of the direct producers, or labourers; capital obtains this surplus-labour without an equivalent, and in essence it always remains forced labour -no matter how much it may seem to result from free contractual agreement. This surpluslabour appears as surplus-value, and this surplus-value exists as a surplus-product. Surpluslabour in general, as labour performed over and above the given requirements, must always remain. In the capitalist as well as in the slave system, etc., it merely assumes an antagonistic form and is supplemented by complete idleness of a stratum of society" (Marx, Capital, 1907, chapter 48). Unfortunately, Marx does not specify whether by "complete idleness of a stratum of society" he was referring to the capitalists themselves and/or possibly their dependent relatives. (This quotation is from Vol. III of Capital, of which he only left a draft.) 36 In fact, the title of chapter 23 of Vol. III is "Interest and Pro…t of Enterprise". 37 "The capitalist mode of production has brought matters to a point where the work of supervision, entirely divorced from the ownership of capital, is always readily obtainable. It has, therefore, come to be useless for the capitalist to perform it himself... Pro…t of enterprise and wages of supervision, or management, were confused originally due to the antagonistic form assumed in respect to interest by the surplus of pro…t. This was further promoted by the apologetic the non-salaried management of resources in a complex environment where there is a positive probability of bankruptcy and hence the need to keep costs as low as possible. He seems to have believed that such a function could be perfectly performed by someone who received a wage from an abstract "cooperative factory of labourers" where there could be a "combination and cooperation of many in pursuance of a common result" and where consequently there was no social gain in having a person or a group of persons receive the bottom-line pro…ts as an incentive. Hence, the sole function of a capitalist entrepreneur was to "exploit the labor of others". 38 With 150 years of hindsight, Marx's undervaluation of the positive role of entrepreneurs immediately bring to mind the ine¢ ciency, sluggishness, and lack of innovation in the Soviet Union or in pre-reform China, lacking as they were of dynamic and innovating private …rms. And these evolved after the incredible sac-ri…ces their populations underwent to generate a new society of "the associated producers, rationally regulating their interchange with Nature, bringing it under their common control, instead of being ruled by it as by the blind forces of Nature" (Ibid.). In Marx's time it did not seem that capitalist society would sometime generate millions of small and medium-sized …rms, each with an owner-entrepreneur exerting great e¤orts to increase not only his (consumption and saving out of) pro…ts but also the probability of seeing his …rm survive the next year or so. One must bear in mind that in the Britain of Marx's time the servant class was probably the largest one size. As Marx points out, according to the 1861 Census of England and Wales there were more servants (1,208,648) than all employed in agriculture (1,098,261), than all employed in textile factories and mines (1,208,442), and than all employed in textile factories and metal industries (1,039,605). His view was that the "extraordinary productiveness of modern industry" due the massive use of machinery was leading to what seemed an ever-increasing servant class.39 aim of representing pro…t not as a surplus-value derived from unpaid labour, but as the capitalist's wages for work performed by him" (Marx 1907, chapter 23).

In summary, Marx hoped and militantly sought for a new form of society where there could be progress without exploitation. Since he saw the capitalist entrepreneur as merely pumping unpaid labor from the working class, he viewed him as completely unnecessary. The labor theory of value, and the consequent division of workers' labor between necessary and surplus labor, was especially adequate for re ‡ecting this view. He believed that all of the entrepreneur's functions could be done by a wage perceiving management in a more rational ordering of society. He was right in assessing the existence of a con ‡ict of interest between wage workers and pro…t-earning capitalist entrepreneurs, and also in assessing the unfairness in the allocation process of working individuals when the majority had no possibility whatsoever of working on their own, of being their own entrepreneurs, because they had no access to the means of production. But he was wrong in failing to see that the cooperation between planning, organizing, commanding, and controlling entrepreneurs and wage workers in an adequate context (that certainly did not exist in 19th century Britain) could also be bene…cial to both, and that a quest for greater equality in the access to the basic factors that allow the realization of an entrepreneurial vocation and talent could make the pro…t incentive compatible with the increase in the welfare of both. Also, he was utopian and millenarianist in his calls for a society devoid of capitalist entrepreneurs and in his view of the transition process through a "dictatorship of the proletariat". The latter could only mean in practice a dictatorship of a new state bureaucracy, a new dominant class, that would lack the countervailing power of large private …rms and could hence impose its own interests on the vast majority with even greater zeal than the government class of capitalist societies.

Scitovsky's justi…cation for the erradication of the entrepreneur in mainstream economics

The black box concept of the …rm has traditionally been one of the pillars of economic theory, and in our view has also been one of its weakest points. This was (perhaps unwittingly) recognized by Scitovsky (1943), but he chose to go along with the current using a subtle subterfuge. In that article he stated that the profession had a vested interest in maintaining the assumption of pro…t maximization due to its simplicity: "Doubts have been raised by several writers whether maximizing his pro…ts is always the entrepreneur's best policy. But such doubts were few and have died away without reverberation; mainly, I think, because it has never been made clear what exactly pro…t maximization implies; and perhaps also because we have a vested interest in maintaining this assumption-it makes economic analysis so much simpler" (Scitovsky 1943).

It was clear from his article that in general there seemed to be an incompatibility between the notion that pro…ts are maximized and the notion that an entrepreneur, like consumer/workers, trade o¤ more e¤ort for higher consumption. Only if an entrepreneur's indi¤erence curves between pro…ts (in the y axis) and leisure (on splendid result of the capitalist exploitation of machinery!" (Marx 1887, chapter 15). the x axis) were vertically parallel would pro…t and utility maximization coincide. But Scitovsky apparently believed that the entrepreneurs of economic theory were realistically completely uninterested in leisure.

"In order, therefore, that maximum pro…ts should maximize his satisfaction, the entrepreneur must have a special type of psychology, and, corresponding to it, a special type of indi¤erence map... But the assumption that the entrepreneur's willingness to work is independent of his income need not imply that he is not interested in the material rewards of his work. It may also mean that he is so keen on making money that his ambition cannot be damped by a rising income. The latter interpretation seems to be the more realistic one of the two" (Ibid.).

While for normal human beings "leisure is an essential ingredient of a good life", for Scitovsky's entrepreneur Max Weber's thesis applies, although remarkably, Scitovsky does not cite or mention Max Weber's work when he writes: 40 "The puritan psychology of valuing money for its own sake, and not for the enjoyments and comforts it might yield, is that of the ideal entrepreneur as he was conceived of in the early days of capitalism. The combination of frugality and industry, the entrepreneurial virtues, is calculated to insure the independence of the entrepreneur's willingness to work from the level of his income. The classical economists, therefore, were perfectly justi…ed in assuming that the entrepreneur aims at maximizing his pro…ts. They were concerned with a type of businessman whose psychology happened to be such that for him maximizing pro…ts was identical with maximizing satisfaction" (Ibid.).

Having pointed out the peculiarity of the standard assumption and its convenience as a theory-simplifying device he seems to defend himself against possible accusations of heresy when he states that "we set out, not to justify or criticize the assumption that entrepreneurs aim at maximizing pro…ts, but to make its implications explicit." And he goes on to support the mainstream assumption by invoking its empirical content (and consequent possible empirical falsi…cation):

"For to say that the individual maximizes his satisfaction is a perfectly general statement. It says nothing about the individual's psychology or behavior, is, therefore, devoid of empirical content, and is true by de…nition. As against this, the assumption that the entrepreneur maximizes his pro…ts is based on observation and implies a special hypothesis concerning the businessman's psychology" (Ibid.).

40 "It is true that the usefulness of a calling, and thus its favour in the sight of God, is measured primarily in moral terms, and thus in terms of the importance of the goods produced in it for the community. But a further, and, above all, in practice the most important, criterion is found in private pro…tableness. For if that God, whose hand the Puritan sees in all the occurrences of life, shows one of His elect a chance of pro…t, he must do it with a purpose. Hence the faithful Christian must follow the call by taking advantage of the opportunity... Wealth is thus bad ethically only in so far as it is a temptation to idleness and sinful enjoyment of life, and its acquisition is bad only when it is with the purpose of later living merrily and without care" (Weber 2005, p. 108).

We believe that Scitovsky's conclusion is incorrect on many accounts. First, formalizing human decision-making on the allocation of limited work e¤ort through ordinal utility functions that trade-o¤ consumption and work e¤ort is not devoid of empirical content, may be falsi…ed, and as far as we know no one has yet falsi…ed it in general. Also, this procedure is perfectly capable of re ‡ecting all sorts of di¤erent preferences. Furthermore, the extreme case of complete neglect of e¤ort seems patently false for entrepreneurs as well as for the vast majority of individuals. It has absurd implications, like the entrepreneurs never taking vacations nor indulging in conspicuous consumption. But this highly unrealistic conclusion certainly did simplify the theory, leading to the mainstream micro and macroeconomic theory that rami…es "for those brought up as most of us have been, into every corner of our minds".

Towards an integrated and history-based science of human society

To model exploitation of wage labor under capitalism, Marx constructed a theory of value based entirely on labor exertion by salaried workers. Almost 150 years after the …rst edition of 'Capital'and with the advantage of hindsight we can say that, contrary to Marx's deep conviction, it was not necessary to have a 'labortheory of value' to obtain much of what he was actually trying to do: depict the basic asymmetric mechanisms of class strati…cation and domination in human societies and its speci…cs in the capitalist 'mode of production'. Marx knew that the equilibrium prices in capitalism could not be his labor values except under the very special and unrealistic assumptions (used in Volume I and much of Volume II of Capital) that the di¤erent industries had the same 'value composition of capital' (i.e., the same proportion of non-labor to labor costs). Since Volumes I and II were dedicated to the process of production and circulation of capital, respectively, the features that were most important for Marx, such as the speci…cs of capitalist exploitation of labor, could be explained more simply without getting into the complexities of "the process of capitalist production as a whole", which was left to Volume III. The latter (among other important subjects) analyzed "the transformation of values into prices of production", which had been a major analytical problem for Ricardo too (especially in the editions of his Principles following the …rst).

For Marx, labor values had the utmost importance because they were the nexus between his conception of pre-capitalist and capitalist exploitation of labor. Even if under capitalism commodities did not generally have a tendency to trade in proportion to their labor values (of which he was perfectly aware), these labor values were still primordial because they were the basis for explaining 'exploitation'under capitalism. To develop his pure 'capitalist mode of production'he …rst constructed a pure 'simple commodity production'where commodities produced by independent craftsmen or farmers did tend to trade in proportion to their labor values because there was no capital as a relation of production and hence no tendency for the equalization of a rate of pro…t between di¤erent industries. It was this pure theoretical construction that he saw as the nucleus from which capital as a relation of production emerged. In the capitalist mode of production the role of the independent commodity producer was split into the capitalist on the one hand (owner of the means of production and of the produce of the production process) and the wage worker on the other (who was free in the double sense that, …rst, he was not bound to a proprietor or to the land -as in the case of slaves or serfs, respectively-and, second, he was lacking access to the means that would enable him to work independently).

So even if it was important for Marx to …nd the exact 'transformation of values into prices of production', i.e., the exact relation between the labor values (that were the basis of the explanation of surplus value) and the prices of production (that gave the relative prices at which commodities tended to exchange in a capitalist society) he had no intention and saw no need to discard the labor values after obtaining a suitable explanation of the prices of production. He grappled with the di¢ cult algebra involved quite reasonably, taking into account that the mathematical instruments necessary (such as major advances in matrix theory like the Perron-Frobenius theorem) had not even been created by the mathematicians of his time, and died before …nding a completely satisfactory 'transformation'. But Morishima (1973) has shown that he was on the right track, since the approximation he used was, if repeated recursively, an algorithm that in the limit achieved the correct 'transformation'. So it is not the adequacy of Marx's 'transformation' that should be in question but rather 1) whether the quest for a theory of worker exploitation in general and its speci…cs under capitalism is an important matter for scienti…c (and moral) concern and 2) whether the labor values of commodities can be a good foundation for a theory of exploitation under capitalism.

As re ‡ected in the previous pages of this essay, we believe that Marx was right concerning 1) and wrong concerning 2). Critics like Böhm-Bawerk (1949), Samuelson (1971), and myriads of other economists, systematically focused on nonissues: whether commodities under capitalism tended to trade in proportion to labor values (which Marx denied explicitly) or whether the labor values explained the prices of production. Concerning the latter, Marx's lack of the matrix theory instrument did not allow him to clearly separate the changes in technical inputoutput coe¢ cients that were behind changes in both labor values and prices of production so he sometimes referred to changes in (labor) values as causing changes in the prices of production.

To understand the functioning of both pre-capitalist and capitalist societies, a deep analysis of their basic structure (or anatomy) is needed as well as an analysis of the driving forces that have historically changed one structure to another. And here Marx was fundamentally on the right track, trying to understand the class structure of capitalist society and the way it functioned,41 as well as the driving forces (or 'contradictions') that generated, not merely quantitative change (or growth), but fundamentally qualitative change (gradual reform and development but also abrupt revolution). Quite the contrary, mainstream economics has always tended to avoid the issue of the regularities that govern allocation of wealth, power and rank in strati…ed societies and has always tended to take that allocation as a datum.

With one hundred years of hindsight, Samuelson (1971) criticized Marx's analysis (of Vol. III of Capital) by showing (once again) that, unless very special assumptions were used (such as equal 'composition of capital'in all sectors), the prices of goods ‡uctuated around 'prices of production'that could be higher or lower than their labor values. Criticizing Marx's theory of exploitation under capitalism, he also states: "...if one were a libertarian who regarded the government as a voracious octopus that takes resources away from people, one could postulate a theory of government exploitation in which, whether by a turnover tax r or a value-added tax s , taxation leaves the private worker with the same minimum-subsistence real wage. In either regime the worker, so to speak, works six hours of the twelve-hour day for himself and six hours for the exploiting octopus" (Samuelson 1971).

One need not be a 'libertarian' to understand that over history there have been myriads of 'voracious governments'composed of real people that took away resources from the rest of society for their own bene…t. But mainstream economists are usually unwilling to accept that this historical truth is still valid for capitalism and even present-day democratic capitalism. Although a labor theory of value was not necessary (indeed, it was an obstacle) for establishing a sound theory of the capitalist use (or 'exploitation') of wage labor, to understand the functioning of the capitalist mode of production and distribution it was necessary to ascertain the factors that distinguish it from 'modes of production' based on slavery or serfdom. And the main di¤erences were well described by Marx as consisting of the personal freedom of the workers (lacking with di¤ering degrees under slavery or serfdom), but also their subordination to capital based on their need to o¤er labor services in exchange for a wage in order to make a living, lacking access to the conditions of production, a feature which distinguished them from workers engaged in 'simple commodity production'. Also, in the dawn of industrial capitalism the means of production, or the amount of money-capital necessary to obtain them, were concentrated in the hands of a small minority that had been able to amass fortune through di¤erent means, including government favor as retribution for services rendered (often military) or a long family tradition in trade or …nance (the 'antediluvian'forms of capitalism). And under capitalism the pro…t-motivated drive of economic activity that already existed in the 'antediluvian'capitalist forms of trade and banking captured also the sphere of production, as the role of both urban artisans and yeoman farmers split into that of wage workers on the one hand and industrial capitalists on the other.

Both in capitalist and many pre-capitalist societies there is, aside from the governing class at the top of the social hierarchy, a dominant class in the 'civil society' that has the social function of …nancing, planning, organizing, and controlling the production process, functions that allow it to reap pro…ts in various guises (landed, industrial, banking, commercial, etc.). These pro…ts have always generated per capita incomes that could be substantially higher than the average wage income. The historical development process under capitalism, however, generated a spectrum of capitalist …rms of very di¤erent sizes. In each segment of …rms by size (say, by the amount of capital in circulation in a given time period) the per capita pro…t income earned is generally higher than the wage income earned, even if the average per capita pro…t of a small …rm may be smaller than some specialized wage incomes in some of the higher income segments. The …rm owners (or their representatives) and managers control the production process which includes not only the ordinary routine processes but all sorts of adaptations to a perpetually changing economic, social and political environment. These POCC functions allow the economic agents that perform them to have (on average) a privileged position in the distribution of income, in the pecking order of social rank, and in the political decisions related to public 'goods'and 'bads'.

These functions in capitalist societies are not essentially di¤erent from the analogous functions of more or less entrepreneurial landowners in a 'feudal' society based on serf labor or in societies based on agriculture in which the essential production functions are performed by slaves, as in ancient Roman society or in the British colony (and post-independence state) of Virginia two thousand years later (Morgan 1975). But under capitalism there was a marked expansion of the proportion of output produced for selling in markets ('commodity production'). Another feature of capitalism that di¤ered from previous societies was the increased countervailing power of big capital vis a vis the political power of monarchy …rst and republican or dictatorial government later. 42 The increasing economic strength of the capitalist class gradually reduced the (once 'absolute') power of monarchy. Another important innovation of triumphant capitalism was the di¤erent form of subordination of manual labor. Under slavery this subordination was extreme and under serfdom it was still important in a physical sense: the serf was not free to leave the manor. Under capitalism the laborer was physically free, and this was a major improvement in the development of personal liberty. Yet the worker was still subjected economically if he did not have the means to make a living independently. Still another important characteristic of industrial capitalism was the increasing di¢ culty of preserving the desired privilege of monopoly and hence the increasing need of entrepreneurs to contend with competing …rms that drove their own pro…ts down by being constantly on the lookout for all sorts of innovations.

Ignoring the basic issues of income, wealth, rank, and power allocation in real societies, as economic theory has largely done, whether neoclassic, Walrasian general equilibrium or Keynesian, Neokeynesian or New Keynesian, was an erroneously biased development that made economists invest more e¤ort in mathematical apparatus than in making the theory …rmly based on historical and anthropological fact. And this by no means implies an undervaluation of the importance of mathematical (including statistical) tools in the advancement of the social sciences. The Walrasian general equilibrium apparatus, notwithstanding its substantial merits, has been from its inception an a-historical, engineering, construct, which takes the distribution of wealth (property of …rms, 'endowments', etc.) as given and obtains the price structure that clears all markets according to the existing distribution of 'endowments' and the existing market structure (perfect competition in Walras' time, monopolistic competition in Chamberlin's important contribution (Chamberlin 1950), or some combination of oligopoly, monopoly and competition in more modern versions). But the science of human society cannot a¤ord to ignore the regularities ('laws') that govern the evolution (whether smooth or abrupt) of the distribution of wealth, rank, and power. Nor should it leave these issues to a 'po-litical science'that is not properly integrated to such fundamental aspects of the functioning of society as its economy. This precisely is what Marx was trying to obtain through a very thorough analysis of what the Political Economy of his time (and before) had to say. And it is an unfortunate fact that he spent so much of his creative e¤orts in belaboring an erroneous foundation for the analysis of capitalism (his labor theory of value). On the other hand, whatever the de…ciencies in the theory it evolved from an extensive knowledge of the historical process, including the technical, social, distributional, and political aspects, both over the very long run and over the period closer to him in time.

With a vantage point of an additional 150 years of historical events and a vast theoretical repertoire materialized in the arti…cially separated social sciences that were since generated, there should be no obstacle for building a uni…ed theory of the functioning of human society that addresses the basic issues of economic, social, and political organization and its complex evolution. As Keynes expressed so eloquently, "the di¢ culty lies, not in the new ideas, but in escaping from the old ones, which ramify, for those brought up as most of us have been, into every corner of our minds". This essay tries to make a modest contribution in that direction.

Conclusion

In this essay we have used a sequence of static one period models to express the central ideas of our approach to hierarchical social control throughout history. In these simple models the members of the classes that are not in the lowest level maximize their own utility with no concern whatsoever for the preferences of those downstream. But this only pretends to be a …rst approximation, since we would need a dynamic model if we wanted to represent historical evolution. If we did introduce time into the models, we would have to represent the fact that the upper level classes, under some circumstances, have to be willing to make some concessions towards the preferences of the lower ranks in order to avoid disruptions in the social order. For example, under capitalism the dominant class has had to reluctantly make important reductions in the length of the working day and in the 'normal'intensity of work, particularly in the more concentrated sectors. Analogously, the governing classes have many times had to reduce the level of taxation or extend the franchise in order to avoid political disruptions that could put its governance at risk. Such inter-class con ‡ict generation and resolution concerning topics of interest to the classes involved are at the heart of what Marx called 'class struggle'. Under normal circumstances, these negotiations imply gradual institutional reforms concerning working conditions, the distribution of income, taxing mechanisms, and they can be more or less violent or 'civilized'. They trade-o¤ power based on sheer numerical prevalence (lower classes) with power based on economic strength and repressive force. The advancement of productivity through technical progress makes these concessions possible without system disruption. But these concessions are hardly ever voluntary. They must be conquered through tough negotiations of the working class. The normal historical process of institutional change is one of gradual reform, as the higher classes make small concessions in order to maintain stability in the hierarchical system. The gradual accumulation of imbalances, however, based on a stern resistance to the loss of even small privileges or pro…ts, exceptionally leads to greater disruptions. These have been normally triggered by crisis situations such as famines due to the combination of adverse natural conditions (bad weather, catastrophes, etc.) and bad policies (including costly foreign military adventures). And they have often implied not only domestic disruptions but international wars, like the ones that accompanied the English, American, French and Russian Revolutions. These major disruptions are the very stu¤ of social and political revolutions and have often been the times of greatest social su¤ering, including the death of large numbers in wars or famines. Exceptional as the are, they have recurrently occurred in history, marking the failure of the gradual reform process and generating important institutional changes that are not necessarily immediately successful in recovering system stability, often leading to other institutional changes until stability is recovered after a costly trial and error process.

All such institutional changes, however, whether small reforms or huge revolutions, have the property of preserving the hierarchical class structure of society, albeit sometimes modi…ed. This structure is always composed of a large working population at the base, a smaller population of the economically dominant class proprietors that have an active role in the organization of production, trade and …nance, and an even smaller group of people with a more or less …rm grip on political power that take the most momentous decisions concerning the whole system structure, including wars.

This view of the basic structure and functioning of human society at the economic and political levels is fundamentally at odds with mainstream economic theory. The latter is based on an a-historical and unstructured view of society. And it is functional to maintaining the status quo, giving both economic and political managers instruments with which to rationalize the decision-making process and paint it with Panglossian colors: the …rst-best of all possible worlds. Well, unfortunately usually a 'second-best', but this is still really good! Legions of economists can thus make up really creative stories, adding and subtracting welfare triangles in government and international organizations in order to rationalize sometimes momentous decision processes the outcome of which often have little to do with these embellishments but, quite the contrary, are reached on the basis of raw political power that responds to vested economic interests.

One important aspect of the long run historical process has been the gradual expansion of individual liberty. It has been a long-run trend, with its ups and downs. Under slavery the negotiating power of slaves was extremely small. But masters would gradually learn that there were more or less intelligent ways of increasing surplus in a sustainable way. Keeping the slaves 'spiritless' so that they would not revolt (as recommended by Aristotle), harassing them so that they would fear their masters (as did the Spartans with their subjected Helots), harshly repressing revolt (as did the Romans with Spartacus and thousands of his colleagues cruci…ed along the Via Apia), keeping them ignorant by forbidding anyone from teaching them to read and write (as did the vast majority of slave masters), or selling them when very young so that they would not form bonds of kinship (as Frederick Douglass surmises), implied extremely limited rights for the unfortunate individuals. However, we must remember that before slavery was invented, prisoners of war or of looting excursions were either killed or kept alive and fattened until transformed into a hearty meal. So even the rise of slavery can be considered a progressive step in the sense that it extended the lives of these unfortunate prisoners. In comparison to slavery, serfdom also implied an expansion of individual freedom because at least the serf could not be sold and thus separated from his family. Instead of being the normal victims of sexual extortion or assault, as was generally the condition of slaves, the serf normally had rights that preserved him from landowner brutality and lust. But con ‡ict over the conditions of labor and the surplus to be handed over to the landowner were abundant, especially at times of widespread hunger, sometimes leading to bloody revolts ('jaqueries') and their repression. Under capitalism, the gradual evolution of class con ‡ict went through di¤erent phases, including machine-bashing and gradually resorting to strikes and unionization (even when they were still illegal), which became the principle means for increasing the negotiating power of workers. The long struggle over the length of the working day in England is memorably described in Marx's Capital. But he also stressed the progressive aspect of the English Factory Acts, as the following quote (which also includes a modern-ringing ecological consideration) testi…es: "These acts curb the passion of capital for a limitless draining of labour-power, by forcibly limiting the working day by state regulations, made by a state that is ruled by capitalist and landlord. Apart from the working-class movement that daily grew more threatening, the limiting of factory labour was dictated by the same necessity which spread guano over the English …elds. The same blind eagerness for plunder that in the one case exhausted the soil, had, in the other, torn up by the roots the living force of the nation" (Marx 1887, Chapter 10, p. 163).

Clearly the personal freedom of the wage worker was in the long haul greatly expanded by capitalism, even if the initial stage of industrialization (Marx's 'primitive accumulation'of capital) was in many instances extremely violent. But the violence under capitalism (as in all previous known periods moderately complex social organization but with greatly expanded destructive capability) certainly does not circumscribe to social strife. Very violent and generalized wars have been recurrent and many millions were killed during the last two world wars. In the generation of such wars private greed has played at least as important a role as government promoted colonialism, nationalism, and expansionism. It is wise to remember that it was the violence to Russian peasant-soldiers, sacri…ced like sheep in the European battlegrounds of World War I, that made the Russian Revolution and the subsequent communist experiment possible, and that it was a combination of the devastation of World War I, the adverse postwar treatment of Germany, and the massive unemployment of the 30's that made the Nazi pathology possible, leading to the commencement of an even greater human-made catastrophe at the end of the decade. That the personal freedom of soviet workers was signi…cantly lower than in more developed contemporaneous capitalist countries does not necessarily imply that communist society implied a regression in this respect. But the fact that soviet workers had in many respects even less personal freedom than in semi-capitalist (and semi-feudal) Russia probably does. Especially negative for workers'rights was that, after the forced collectivization of farms they had no alternative to the sole country-wide employer: an omnipresent state run by a tightly organized bureaucracy that ruthlessly crushed any sign of opposition.

Since 1945, and especially since 1949 when the USSR entered the nuclear age and ended the short-lived atomic monopoly by the U.S., humanity is hostage to the possible appearance of new ultra-nationalist leaders or a fatal combination of unintentional accidents. It may very well be that the seed of self-destruction is embedded in our genes through the simultaneous development of our capacity to generate hugely destructive forces and our propensity for war, and far transcends the particulars of any of the social organizations we have yet experienced. Survival of the species should be the banner that guides all intelligent human beings.

All these very important social and economic issues concerning the historical evolution of class and non-class con ‡ict and the gradual but imperfect expansion of rights and freedom for the majority of the working population within a structure that is still fundamentally skewed towards the interests of the powerful can only be re ‡ected poorly in simple models such as those presented in this essay. But even taking this into consideration we believe that our approach at least begins to address some of the very important issues that are either completely neglected or distorted in most of the mainstream economic theory.
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SeeKreps (1990), chapter 6.3, pp. 199-204. 

Examples of direct interactions not mediated by market mechanisms are gifts, thefts, assassinations, in ‡icting damage to the enemy in outright or secretive wars, in ‡icting (or soothing) pain to another, foremen controlling the adequacy and intensity in which subordinates do their jobs, mothers who teach their sons and daughters, coordination among the managers of a corporation that may be mediated by a CEO, etc.

"How sel…sh soever a man may be supposed, there are evidently some principles in his nature which interest him in the fortune of others, and render their happiness necessary to him, though he derive nothing from it except the pleasure of seeing it." Adam[START_REF] Smith | The Theory of Moral Sentiments[END_REF].

Marx was very much aware of the analogy between exploitation and cannibalism. He writes: "Hence the notion of a productive labourer implies not merely a relation between work and useful e¤ect, between labourer and product of labour, but also a speci…c, social relation of production, a relation that has sprung up historically and stamps the labourer as the direct means of creating surplus value... Thus we may say that surplus value rests on a natural basis; but this is permissible only in the very general sense, that there is no natural obstacle absolutely preventing one man from disburdening himself of the labour requisite for his own existence, and burdening another with it, any more, for instance, than unconquerable natural obstacle prevent one man from eating the ‡esh of another"(Marx 1887, Ch.16, p. 356).He adds the following footnote: 'According to a recent calculation, there are yet at least 4,000,000 cannibals in those parts of the earth which have already been explored.'

In one of Cortés' letters we …nd the following: "...with the cry of 'Senor Santiago!' we suddenly fell upon them, and rushed forward into the square with our lances, overthrowing and stopping many, which latter our friends, who joined in the pursuit, were able to capture. In this ambush more than …ve hundred, all of the bravest and most valiant of their principal men were killed, and, that night, our allies supped well, because they cut up all those whom they had killed and captured to eat"(Cortés 1908, p. 112).

The following quotation not only spells out how Cortés'own forces contributed to the diet of their allies, but is also one of those rare instances where (in a private letter to his commander-

Notice however that utility functions do not distinguish between material and psychological rewards, as noted by[START_REF] Sen | Personal Utilities and Public Judgements: Or What's Wrong With Welfare Economics?[END_REF].

Evidently, if we changed the production function (6) we would need to make the corresponding change in the utility function to get the same result both ways.

"Modern slavery includes slavery, slavery-like practices (such as debt bondage, forced marriage, and sale or exploitation of children), human tra¢ cking and forced labour" (The Global Slavery Index 2013).

"It is not a new or recent discovery of political philosophers that the state ought to be divided into classes, and that the warriors should be separated from the husbandmen. The system has continued in Egypt and in Crete to this day..."(Aristotle 1999, Book VII, p. 165).

In subsection 4.3 below we show how to acommodate both types of government output in the same model.

Notice that in our simple framework there is no "remaining part of the total product" since there is no 'constant capital'(i.e., capital goods).

I need not stress that this should not be interpreted in any mechanical sense, as many 'marxists'have indeed done time and again. For the historian, History can be a strenuous e¤ort of …nding more 'historical facts'and putting them together with facts already known. The social scientist, however, must take the output of historians and try to …nd some diachronic causation between them, even if they are merely working hypotheses that may be subject to criticism and falsi…ed by better interpretations of the facts. There will always be abundant room for discrepancies, however. And such dialectical discrepancies should be welcomed as a contributions to the very important task of better understanding where we come from and who we are.

An eloquent example of the latter is J. Edgar Hoover, who controlled the FBI for a period of 48 years. The …rst 11 years of this period he headed the Bureau of Investigation, predecessor of the Federal Bureau of Investigation.

Notice that (60) is the same as (36) and (61) reduces to (37) if = 0.

The last inequality is due to the fact that that e > 0 and < 1 imply e < e .

= . It should be clear from the above that 'public output' can be extremely con ‡ictive, in even the simplest societies endowed with social strati…cation.

In Figure4, the horizontal line would in this case represent w= (1 t).

Notice that this is the same as (79) in the particular case = ! = 1.

Marx would call these workers 'productive'because they would be the only ones producing surplus-value.

Marx would call these workers 'unproductive'since they would be paid out of the fraction of their revenues that capitalists paid as taxes.

We should note that the analysis of Marx is on the one hand much more complex, since he explicitly looks at not only the 'sphere of production'but also at the 'sphere of circulation'where

Je¤erson thoughtfully and presciently writes: "The whole commerce between master and slave is a perpetual exercise of the most boisterous passions, the most unremitting despotism on the one part, and degrading submissions on the'other...I think a change already perceptible,

"Inasmuch as the capitalist's work does not originate in the purely capitalistic process of production, and hence does not cease on its own when capital ceases; inasmuch as it does not con…ne itself solely to the function of exploiting the labour of others; inasmuch as it therefore originates from the social form of the labour-process, from combination and cooperation of many in pursuance of a common result, it is just as independent of capital as that form itself as soon as it has burst its capitalistic shell. To say that this labour is necessary as capitalistic labour, or as a function of the capitalist, only means that the vulgus is unable to conceive the forms developed in the lap of capitalist production, separate and free from their antithetical capitalist character. The industrial capitalist is a worker, compared to the money-capitalist, but a worker in the sense of capitalist, i.e., an exploiter of the labour of others. The wage which he claims and pockets for this labour is exactly equal to the appropriated quantity of another's labour and depends directly upon the rate of exploitation of this labour, in so far as he undertakes the e¤ort required for exploitation; it does not, however, depend on the degree of exertion that such exploitation demands, and which he can shift to a manager for moderate pay...In a cooperative factory the antagonistic nature of the labour of supervision disappears, because the manager is paid by the labourers instead of representing capital counterposed to them"(Marx 1907, chapter 23).

"Lastly, the extraordinary productiveness of modern industry, accompanied as it is by both a more extensive and a more intense exploitation of labour-power in all other spheres of production, allows of the unproductive employment of a larger and larger part of the working-class, and the consequent reproduction, on a constantly extending scale, of the ancient domestic slaves under the name of a servant class, including men-servants, women-servants, lackeys, etc. ...What a

Marx looked with painstaking detail at the categories developed by the output of Political Economy up to his time, as re ‡ected in the 1173 pages of his Theories of Surplus Value[START_REF] Marx | Theories of Surplus Value[END_REF]).

Not accepting that the power of monarchy was much more limited by Parliament in England than in his native and relatively backward Scotland cost Charles I his head in 1649[START_REF] Morgan | Inventing the People: The Rise of Popular Sovereignty in England and America[END_REF]).

even the share of government in resources is the same if we also take the limiting case under feudalism in which there are constant returns to scale (and hence = 1).

In order to interpret c=b c, notice that from ( 96), (94), and (102) we obtain:

showing that ( 1) 1 is the ratio of each entrepreneurs's income to that of all the wage workers employed in his …rm. Let us de…ne the entrepreneurial real income per unit of POCC labor as w = j =L j . 25 Hence, we have the alternatively expression:

wL j wL(j) = 1 1 :

On the other hand ! [1 ] =1 is the mass of workers in the private sector (aggregate of all monopolistic …rms) divided by the mass of entrepreneurs. This is greater than one if we are realistic, i.e., if there is more than one worker in each …rm. Hence, the ratio of per capita consumptions of entrepreneurs vis a vis their workers c=b c is the pro…t to wage income ratio in each …rm ( 1) 1 divided by the relative populations of entrepreneurs to workers [! ( 1)] 1 . If, say, there are on average 50 workers per …rm, 10% of workers work in the public sector, and the elasticity of substitution is = 5, then c=b c = 50 (1 0:1) (5 1) 1 = 11:25, i.e., each entrepreneur earns and consumes 11.25 times as much as each worker.

Exploitation and income distribution by class

As we did in the case of the three class society based on slavery, let us disentangle the overall process by looking at it by stages. In the stage of manufacturing production, by employing wage workers 26 the industrial entrepreneurs obtain the produce Q from which they must deduct the tax on output tQ and the wages of industrial workers, which are

thus obtaining the after-tax surplus produce that is available for their own consumption:

On the other hand, the tax collection received by the government must be su¢ cient to pay for workers in the government sector 27 as well as their own consumption, i.e., tQ = e C + w ! 1 1+ , which is simply another way of writing (113). 28 25 We avoid calling w an 'imputed wage', since it makes no sense to confuse income categories belonging to very di¤erent classes: the wage rate is the income of wage workers and the pro…t income is that of entrepreneurs.