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Introduction

My thesis is that math, like love, can hide a multitude of sins.  In particular, the use of sophisticated mathematics in mathematical economics can hide much superficial and erroneous economics.  When the math is dazzling, the economics behind the math gets much less attention and may even be conceptually ill-formulated.  I will argue this thesis by pointing out a simple conceptual error in one of the main neo-classical objects of adoration, the Arrow-Debreu model of competitive general equilibrium [1954].  When this error is set aside, a form of arbitrage is shown to be possible even in the perfectly idealized model that eliminates the possibility of equilibrium under decreasing returns to scale and positive profits.  Thus the general Arrow-Debreu case of non-increasing returns collapses back to the  case of constant returns treated by McKenzie [1954].

It is now quite commonplace, even rather passé, to criticize the Arrow-Debreu (AD) model [Arrow and Debreu 1954] on empirical grounds, e.g., by showing how the results are not robust under certain small relaxations of idealized assumptions.  At every turn, the AD model makes some unrealistic assumptions in order to idealize the logical structure of the model.  The common view is that the AD model represents an idealized model of a capitalist economy but that the real-world economy fails to live up to these idealized assumptions.  But I will not join in this empirical criticism of the AD model.  My point is that the AD model contains a fundamental structural error even as an idealized model of a frictionless capitalist economy.  The model actually gets the basic logic of capitalism wrong.  If idealized mathematical models do not even display the abstract logic of an economic system correctly, then it is not clear what their scientific purpose might be.  

The Basic Modeling Error

The error is in the modeling of property rights--in the notion of the "ownership of the firm."  This modeling error appears in the AD model because they allow constant or decreasing returns to scale.  With decreasing returns to scale, positive pure profits appear in equilibrium and these profits must be assigned to economic agents.  Arrow and Debreu employ the notion of the "ownership of the firm" to close that logical gap and to assign the profits to the "shareholders."  If they had assumed constant returns to scale throughout, then equilibrium profits would be zero (as in model of McKenzie, 1954) so the assignment of profits to individuals can be finessed (rather than answered).  Arrow wrote:

The two models differ in their implications for income distribution.  The Arrow-Debreu model creates a category of pure profits which are distributed to the owners of the firm; it is not assumed that the owners are necessarily the entrepreneurs or  managers. ...


In the McKenzie model, on the other hand, the firm makes no pure profits (since it operates at constant returns); the equivalent of profits appears in the form of payments for the use of entrepreneurial resources, but there is no residual category of owners who receive profits without rendering either capital or entrepreneurial services. [Arrow 1971,  70]

The modeling error in the AD model is easy to state but apparently difficult to understand.  In a capitalist economy, idealized or not, there is no such property right as the ownership of a production set (set of technically feasible production opportunities) or a production function.  For instance, in the production function Q = F(K,L), there is the ownership of the capital services K, of the labor services L, and of the outputs Q, but there is no ownership of the production function F.  There is, however, an ownership form in a (modern) capitalist economy, namely the ownership of a corporation, which Arrow and Debreu confuse with the ownership of a production set or function.

Separating Corporations From Production Sets

It is easy to logically differentiate ownership of a corporation from "ownership of a production function."  But we must first set aside the old specification problem of designating "the" production function that is supposed to be owned since one should be able to endlessly replicate any production opportunity that is solely technically specified.  That difficulty in stopping technically specified production sets from endlessly multiplying is not part of our argument.  We will move to the other extreme of concreteness so as to set aside that problem by giving Arrow and Debreu every benefit of the doubt.  

Suppose we consider a production process using a specific set of capital goods that provide the capital services K.  When the labor L is applied along with K, the outputs Q = F(K, L) can be produced.  We assume, for the sake of argument, that the capital goods are owned by a certain ABC Inc. which is owned by given shareholders.  Since we are considering a production process using specific capital goods owned by a specific ABC Corporation, we are giving the AD model every benefit of the doubt to show that the corporation has "ownership of the production function."  Does ABC Inc. "own" the production function F in the sense that it must own the output of the production process of the labor services using ABC's capital goods to produce Q?  No, ABC does not necessarily own Q.  

The argument is painfully simple and it is captured in the old saw that "capital can hire labor or labor can hire capital."  In other words, the ownership of the stock of capital goods used in production does not automatically yield ownership of the product produced using those capital goods if the stock of capital goods was rented, hired, or leased out to some other party (of course, at the parametrically given competitive rental rate).  If the capital goods were rented to another party, then the capital services K would be sold to that other party, say to a corporation CBA Inc. (owned by labor or some other third party).  Then CBA would have to purchase (or already own) the other inputs to production (such as the labor services L) in order to lay a clear property claim on the outputs Q.  In that case, CBA would appropriate the ownership of the outputs Q after paying for the inputs K and L, and thus CBA would receive the net profit from the production function Q = F(K, L).  Yet the ownership of the ABC corporation did not change; it is still in the hands of the same shareholders.  Thus the ownership of the corporation is not the ownership of the production function.  If the identification fails in the case of a production process using specified corporate-owned capital goods, then it fails, a fortiori, with a more abstractly specified production function.

Does someone else "own" the production function?   No.  There is no such thing as the "ownership" of a production function F, only the ownership of the inputs and outputs.  But how is the initial ownership of output Q determined if not by the "ownership of the production function"?  In order to produce Q, inputs K and L had to be consumed in production.  Whatever legal party has the ownership of the used-up inputs (that led to the production of Q) had the clear and defensible legal claim on Q.  But the ownership of the K and L used up in production is determined by the pattern of input contracts, not by the ownership of a corporation.  It is determined by whether capital hires labor, labor hires capital, or some third party hires both, i.e., by who hires what or whom.  If we use the word "firm" to designate that legal party who is the residual claimant in the sense of getting the ownership of Q by being the last legal owner of the used-up inputs K and L, then there is no such thing as the "ownership of the firm."  Firmhood (residual claimancy) is determined by the direction of the input market contracts, not by the ownership of the corporation which might supply one of the inputs (implicitly or explicitly) to the firm.

The property theoretic error can be pin-pointed in the Arrow-Debreu model.  Shareholders do indeed own corporations, but corporations do not own production sets.  There is no problem in assuming that the ith consumer owns "a contractual claim to the share aij of the profit of the jth production unit" [Arrow and Debreu 1954, p. 270] where "production unit" is a corporation.  The problem comes in the assumption that for "each production unit j, there is a set Yj of possible production plans" [p. 267].  In a private enterprise capitalist economy, there is no such property right as the "ownership" of production sets of feasible production vectors.  

In the Arrow-Debreu model each consumer-resourceholder is endowed prior to any market exchanges with a certain set of resources and with shares in corporations.  But, prior to any market activity, ownership of corporate shares is only an indirect form of ownership of inputs, the corporate resources.  It is the subsequent contracts in input markets which will determine whether a corporation, like any other resource-owner, exploits a production opportunity by purchasing the requisite inputs and appropriating the produced outputs, or only hires out or sells its inputs.

Production as Arbitrage between Input and Output Markets

We might call the question of "who hires what or whom" the hiring conflict since in the context of prices that yielded positive pure profits, it is a game theoretically indeterminate conflict over who will receive those positive profits.  Any proposed set of contracts that yielded one party positive profits could be upset by anyone offering the input supplier slightly more so that a slightly smaller level of positive profits would remain.  In the idealized frictionless world of Arrow and Debreu, such a transaction is perfectly possible, and, indeed, production is a form of arbitrage between input markets and output markets (buy low on input markets and sell high on output markets).  Since the proposed set of contracts yielding positive profits could be upset by another party willing to accept a slightly lower level of pure profits, there can be no competitive equilibrium with positive pure profits.  Those models that live by the sword of arbitrage must also be prepared to die by it.

Thus we have reached what, pace Arrow and Debreu, should be an unsurprising result--there can be no competitive equilibrium in the presence of profitable arbitrage possibilities.  How do Arrow and Debreu manage to prove otherwise?  Simply by not allowing anyone else to demand the other inputs except the corporation that is "identified" with the production set.  But as the trivial possibility of hiring out corporate capital assets reveals, there is no "identification" between corporations and production sets (or production functions).  Firmhood is determined within the marketplace by the pattern of who hires what or whom, and is not determined by the given initial distribution of corporate ownership.  The basic property theoretic modeling error in the AD model is the assumption that corporations "own" production sets.

This result restores the symmetry between the different returns to scale.  There can be no competitive equilibrium with increasing returns to scale because no one wants to be the firm (due to negative profits), and, symmetrically, there can be no competitive equilibrium with decreasing returns to scale because everyone wants to be the firm (due to positive profits).  As Lionel McKenzie has consistently argued from the beginning and has reiterated in his Presidential Address to the Econometric Society, there can only be a competitive equilibrium under constant returns to scale (where profits are zero and firmhood is indeterminate) [McKenzie 1981].

Mistaking Transaction Cost Barriers as "Ownership of the Firm"

The phrase "ownership of a firm" is a very slippery expression.  Its meaning can slide around in the middle of an argument to suit the ends at hand.  It usually means ownership of a corporation that is currently engaged in a production process.  I have already shown that it is the pattern of the input contracts that makes the corporation the owner of the outputs of the production process.  A rearrangement of the input contracts would switch firmhood or residual claimancy to another party and reduce the corporation to an input supplier role--all without changing the ownership of the corporation.  But in realistic markets (unlike the AD model), there are huge transaction costs to rearranging the input contracts.  The incumbent corporate residual claimant has sizable first-mover advantages so that any challenging party would have to incur such high transaction costs to redirect the input contracts that it might be just as cheap or cheaper to simply buy the corporation and thereby take over the residual claimant's position in the existing pattern of input contracts.  It is these transaction cost barriers which create the image that the existing corporate residual claimant "owns" the production opportunity.  The figure below shows the two ways to take over production: buy the incumbent company keeping its contracts intact or rearrange the contracts.
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Two Ways to Take Over a Production Opportunity

One of the advantages of idealized frictionless models in economics, as in physics, is that they show the basic logic of the system without irrelevant distractions.  We saw in the transactions-cost-free world of the Arrow-Debreu model that input contracts could be costlessly rearranged to switch residual claimancy from one party to another without changing the ownership of a corporation from one party to another.  That is part of the basic logic of a private property market economy, and it precisely this logic that Arrow and Debreu fail to model correctly.  That is how they get the basic logic of capitalism wrong.  This argument about arbitrage in the idealized model is based on the simple observation that corporate assets can be hired out just as other assets can be hired in--not a particularly novel or subtle observation.

The transaction cost barriers to rearranging contracts in realistic markets create the illusion of a property right such as Arrow and Debreu's "ownership of a production set" or the everyday notion of "ownership of the firm."  Transaction cost barriers are only that; they are not property rights.  For instance, as transaction costs change it might become more feasible to acquire residual claimancy by rearranging input contracts rather than by purchasing the corporation.  This would not violate the corporation's "ownership of the production set" since it had no such property right in the first place.  

Economists ordinarily take great pride in using their abstract models to reveal fallacies in everyday lay economic reasoning (e.g., about supply and demand).  The lay notion of "ownership of the firm" is so basic and widespread [e.g., see appendix on capital theory and corporate finance theory] that it has been called the "fundamental myth" of capitalist ideology [see Ellerman 1982, 1992, 1995].  The idealized frictionless model can be similarly used to expose the transactions-cost-based illusion in this lay notion of "ownership of the firm" and to demonstrate the contractual nature of firmhood or residual claimancy.  Yet Arrow and Debreu directly import the lay notion into their frictionless world where the fallacy is obvious to all who desire to see it.  In spite of the voluminous literature about transactions costs and property rights, there seems to be a studied incapacity to derive this result about the "fundamental myth" of the capitalist property system--even in "transaction-costs economics."   Indeed, the importance of the arguments outlined above lies not in what they show about that creature of academic economics called the "Arrow-Debreu model" but in what they show about the basic logic of a capitalist market economy (transactions costs or not). 

Endgames to Defend the Fundamental Myth

Defining Away the Problem with Question-begging Owner-Specified Outputs

There are a number of "endgames" that are used to try to defend the fundamental myth that corporations "own" production opportunities (rather than just owning some of the inputs to the opportunities).  One strategy is simply to define the output as being that owned by the corporation so this blocks some other party from owning that output by simply rearranging the input contracts.  In our example, we showed that ABC Corporation owned Q because it owned the used-up inputs K and L, and if any other party by a rearrangement of the input contracts owned K and L then that party would own Q without having to buy ABC Corporation.  But a common reply to this argument by lay and professional economists is that the ownership of ABC's output Q is part of the ownership of ABC Corporation, so some other party would have to buy ABC to get the ownership of ABC's Q.  But this formulation already assumes that Q is defined as "ABC's output" and thus it begs the real questions as to how Q got to be ABC's output as opposed to some other party's output--a question which is answered by looking at which party owned by inputs K and L used up in the production of Q.  

One could similarly beg the price-theoretic question of how price is determined by incorporating price in the specification of a commodity.  One does not need any price theory to determine the price of a "$2 chunk of cheddar cheese."  But one does need some theory of price to determine how this chunk of cheddar cheese (specified otherwise than by price) has a $2 price.  In a similar manner, economists who are unaccustomed to reasoning about property rights argue that one doesn't need any "property theory" to determine who owns the "Studebakers" that roll out one end of a production building owned by the Studebaker company.  But leaving aside the question-begging Studebaker specification, one does need to think about the owner of the cars that roll out of the same production building owned by Studebaker--particularly when the building is leased to Chrysler.

Hidden-Factor Ploys

Another common ploy to salvage something like "ownership of production sets" in formal models is to build some privately-owned factors into the "shape" of the production function or set.  Since these factors are not shown in the notation of the production function or set, one cannot represent in one's model the possibility of some other party renting that factor.  An arbitrage possibility wherein some other party rented that factor at the parametrically given price is not represented in the model.  This seems to introduce the methodological innovation of "proof by bad notation."  I wish this was only a joke but it was exactly the ploy used by Arrow and Hahn [1971] in their treatment of the AD model.

McKenzie [1981], Koopmans [1957, p. 65], and others have interpreted the Arrow-Debreu model as assigning production sets to specific parties by postulating "hidden factors" owned by the parties.  But this compromises the model in a number of ways [see Ellerman 1982, Chapter 13; or McKenzie 1981].  Firstly, there are no non-market-able privately owned input services, and Arrow and Debreu have identified none.  The hidden factors which might justify decreasing returns are not privately owned (e.g., they are commonly-owned factors such as space on public highways or unowned natural factors such as the air or sea).  The existence of unowned or commonly-owned factors does not account for the assignment of production sets to specific parties.

Arrow and Hahn tried another tactic of replacing "not market-able" with "not market-ed."  But it is incoherent to simply assume that "not all inputs are, in fact, marketed" [Arrow and Hahn 1971, p. 61] when the production sets are first being specified.  They wrote (61):

For any vector y, let yM and yP be the vectors formed by considering only the marketed and private components, respectively.  For the firm, assume that the private components are given:... From the viewpoint of the study of markets, only the vector yM is relevant.

Arrow and Hahn then restrict the production vectors to their "marketed" components, and leave the "private" components implicit in the shape of the production sets (all prior to the determination of any equilibrium prices!).  But whether or not an input is marketed or held for private uses will depend on the equilibrium prices (which are hardly known when production sets are first being specified).  

The Arrow-Hahn tactic in not only methodologically incoherent; it could be inconsistent with the other assumptions.  As Burmeister has pointed out:

[A] formulation which assumes that certain markets do not exist is incomplete and, more importantly, it may be inconsistent with profit maximization. [Burmeister 1974, pp. 414-415]

Suppose a "market socialist" economic reform had been instituted in the Soviet Union where some inputs were traded on free markets with factory managers instructed to maximize profits, but certain other inputs (e.g., capital goods) were designated as "not marketed" and were not exposed to market forces.  Western neo-classical economists would be very quick to point out that if some factors were hidden from exposure to scarcity-reflecting prices, then there could no assurance that the factors would be efficiently allocated.  Any "efficiency theorem" the Soviets might have derived with great mathematical flourish would have been bogus due to the existence of the non-marketed hidden factors that are not exposed to market signals.  Unfortunately, neo-classical economists seem to have a studied incapacity to make the same rather elementary point when Arrow and Hahn use the same "proof by bad notation" tactic [p. 61] and then claim to prove the "efficiency" of their model [p. 110] in "competitive equilibrium."  

In reviewing a book about Nicholas Kaldor,  Frank Hahn [of Arrow and Hahn 1971] seems to have had second thoughts. 

[Kaldor insisted] that perfectly competitive general equilibrium only made sense under constant returns.  To economists brought up on Arrow-Debreu this seems plainly wrong.  Constant returns are not assumed. [Hahn 1988, p. 1746]

Citing modern work by McKenzie and others that does not assume that "who hires whom" to be given prior to market activity, Hahn concluded that Kaldor was "substantially right" [p. 1746]. One can hope that Hahn would also want to set the record straight on the "proofs" by bad notation of Arrow and Hahn [1971].

Conclusion

Perhaps it is time for "economists brought up on Arrow-Debreu" to understand that the Arrow-Debreu model mistakes the whole logic of appropriation--in addition to being so idealized.  The question of who appropriates the results of a production opportunity is not settled by the initial endowment of property rights.  It is only settled in the markets for inputs by who hires what or whom.  In other words, the determination of who is to be the "firm" is not exogenous to the marketplace; it is a market-endogenous determination.  This adds a new degree of freedom to the model which can only be ignored in the special case of zero economic profits when it doesn't matter (for price theory) who is the firm.  Much has been made of the great mathematical "rigor" of the Arrow-Debreu model and yet the treatment of property rights is flawed by a rather simple conceptual error which vitiates the possibility of a competitive equilibrium with positive economic profits, i.e., with decreasing returns to scale in some production opportunity.  A competitive equilibrium is only possible under constant returns as argued by Kaldor, McKenzie, and many others.

Appendix: The Fundamental Myth in Capital Theory

Property Fallacies in Capital Theory

The misunderstanding about property rights ("fundamental myth") is not a peccadillo of the AD model; it pervades orthodox economics.  I will indicate in this appendix how these property rights fallacies occur in capital theory.  It will be convenient to introduce some property theoretic terminology.  It is best to see the "product" of the production opportunity Q = F(K,L) not as just Q but as the vector (Q,–K,–L) which includes both the output assets Q as well as the input-liabilities –K and –L.  This more inclusive notion of the product is called the "whole product" to distinguish it from the positive product Q.  One legal party legally appropriates the whole product.  This is done in a market economy by a market mechanism of appropriation: one party buys (or already owns) the inputs K and L, and then bears those costs when the inputs are consumed in production so that party then has the legally defensible claim on the produced outputs Q.  One party thus legally appropriates the whole product (Q,–K,–L).  

The "fundamental myth" about property rights in the capitalist system is that the whole product is part and parcel of certain property rights such as "ownership of the firm" (expressed formally as the ownership of a production set in the AD model) or "ownership of the means of production."  Appropriation is "overlooked" in favor of some pre-existing property right.  We have already seen how one version of the fundamental myth creeps into the AD model and yields the modeling error of residual claimancy being determined outside of market activity. 

One of the simplest forms of the fundamental myth is the assumption that the bundle of rights that constitute ownership of an asset includes "a right of ownership-over-the-asset's-products, or jus fruendi" [Montias 1976, p. 116] or simply "the right to the products of the asset" [Putterman 1996, p. 361].  The ambiguous jus fruendi expressions are innocuous if the "products of the asset" are just the services K.  But the expressions involve the fundamental myth if the "products of the asset" includes the product Q.  That latter version of the fundamental myth pervades orthodox capital theory and is then carried over to corporate finance theory (viewing a corporation as a complex machine).  

Suppose that a widget-maker machine yields K units of machine services per year for n years and then has no scrap value.  The asset owner, corporate or individual, has the property right to the stream of capital services K or, in vectorial terms, (0,K,0) each year for n years.  But if the asset owner also has the contractual role of the firm or residual claimant in that production opportunity for the n years, then that party will additionally appropriate the whole products (Q,–K,–L) which sum for the stream of net ownership vectors (Q,0,–L) for n years [the first row plus the second row equals the bottom row in the following table 1].

	Table 1.
	Year 1
	Year 2
	...
	Year n

	Property vector owned by asset owner.
	(0,K,0)
	(0,K,0)
	...
	(0,K,0)

	Property vector appropriated by last owner of inputs (residual claimant).
	+ (Q,–K,–L)
	+ (Q,–K,–L)
	...
	+ (Q,–K,–L)

	Net property vector accruing to asset owner who is also the residual claimant.
	= (Q,0,–L)
	= (Q,0,–L)
	...
	= (Q,0,–L)


Orthodox capital theory then discounts the value of the net vectors (Q,0,–L) [bottom row in table 1] back to the present to arrive as the "capitalized value of the asset" as if the right to the whole products [second row] had been part of the ownership of the assets.  But the appropriation of the whole products is contingent on a certain contractual fact-pattern, and it is not a violation of the ownership rights of the asset owner to have the asset hired out instead of labor being hired in.  Thus the value of the whole products ("profits") might or might not go to the asset owner depending on the future pattern of the input contracts.  The so-called "capitalized value of the asset" is actually the value of the asset [discounted value of the (0,K,0) stream in the first row] plus the discounted value of the stream of whole products [discounted value of the (Q,–K,–L) stream in the second row]–where the latter may or may not accrue to the asset owner.

Here is a typical statement of the fallacy, made by John Maynard Keynes (135).

When a man buys an investment or capital-asset, he purchases the right to the series of prospective returns, which he expects to obtain from selling its output, after deducting the running expenses of obtaining that output, during the life of the asset.

In fact, he purchases the stream of capital services and the terminal scrap.  Whether or not the man also appropriates the whole products produced using the assets will depend on who hires what or whom in the future.  

This property rights fallacy of the fundamental myth in capital theory has been explained without reference to prices (since it is a point about property rights).  Nevertheless the same point can be restated bringing in prices to make it more familiar to economists not accustomed to talking about property rights except in metaphorical terms (e.g., "distributive shares" in the product Q).

The Capitalized Value "of a Capital Asset"

Let P, R, and W be the unit prices of the outputs, capital services, and labor services respectively so the value of the whole product is the profit:

( = Profit = Market Value of Whole Product = PQ – RK – WL.

If r is the constant interest rate, then a future value FV at the end of one year has the present value PV = FV/(1+r).  Suppose the capital good only yields K units of capital services for n = 2 years with no maintenance and then has no salvage value.  Thus the net present value of the services yielded by the capital good is RK/(1+r) + RK/(1+r)2.  The capital good has a current competitive price C.  Arbitrage between the two possibilities of renting the capital good (buying the services K) or buying it will equalize the price of the good with the present value of the rental payments:
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Market Cost = Capitalized Value of Rental Stream

The capitalized present value of the profit ( from each year's operations is:
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One of the basic concepts of capital theory is the notion of the capitalized value of an asset.  The definition is usually stated in a rather general fashion; owning the asset "yields" a future income stream and the discounted present value of the income stream is the capitalized value of the asset.  But there are quite different ways in which "owning an asset" can "yield" an income stream.  There are the "active" and the passive uses of capital.  The capitalized value concept is unproblematic in the passive case where the income stream is the stream of rentals (net of maintenance) plus the scrap value.  The capitalized value of that stream is, under competitive conditions, just the market cost C of the asset.  Bonds and debentures provide similar examples of income streams generated by renting out or loaning out capital assets, i.e., by the passive use of capital.

Capital theory would be somewhat less controversial if it stuck to such examples of hired-out capital.  However, the capitalized value definition is also applied to the quite different active case where, instead of hiring out the capital, labor is hired in, a product is produced and sold.  In the example, the annual net proceeds to the capital good owner with the contractual position as the residual claimant are:

PQ – WL = ( + RK.

The present value of the stream of net proceeds is then called "the capitalized value V of the capital asset" as if to impute all the net proceeds to the capital asset:  

Capitalized Value of the capital asset =
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The net proceeds PQ – WL can, however, be analyzed into the stream of implicit rentals RK on the capital assets plus the profits ( which are the value of the future appropriated whole products [Ellerman 1982, Chapter 12].  

[image: image5.wmf]V

=

PQ

-

WL

(

1

+

r

)

1

+

PQ

-

WL

(

1

+

r

)

2

=

RK

(

1

+

r

)

1

+

RK

(

1

+

r

)

2

æ

ç

è

ö

÷

ø

+

p

(

1

+

r

)

1

+

p

(

1

+

r

)

2

æ

è

ö

ø

=

C

+

P

.


Thus the so-called "capitalized value V of the capital asset" is actually the market price of the capital asset C plus the present value ( of the property appropriated in the future.  The rentals are the return to the capital asset; the property assets and liabilities underlying the profits are the whole products which are the return to the contractual role played by the capital owner (when the capital is used actively).  The rights to the whole products are not part of the rights to the capital asset; whole products are appropriated.

The Fundamental Myth in Corporate Finance Theory

There is no legal necessity that the owner of the machine be the residual claimant (in a production opportunity using the machine), and the same holds when the owner is a corporation.  Yet corporate finance theory carries over the same capital-theoretic fallacy of interpreting the whole product as part of corporate ownership.  For instance, the discounted cash flow method of valuation routinely assigns to the corporation the present value of the net cash flows [e.g., from (Q,0,–L) on the bottom row of Table 1] from production rather than the present value of the cash flows from the services of the underlying corporate assets [e.g., from (0,K,0) on the top row].  Modern corporate valuation theory is based on the seminal work of Miller and Modigliani [1961] who explicitly carry over the analogy with a physical capital good (415).

There, in valuing any specific machine we discount at the market rate of interest the stream of cash receipts generated by the machine; plus any scrap or terminal value of the machine; and minus the stream of cash outlays for direct labor, materials, repairs, and capital additions.  The same approach, of course, can also be applied to the firm as a whole which may be thought of in this context as simply a large, composite machine. 

But in order to plausibly count the future whole products as part of the present property rights of the corporation, all the future input contracts would have to be made in favor of the corporation at the present time.  Moreover, since contracts are generally not enforceable until one side performs, the corporation would have to have paid all future input contracts at the present time.  Only then could the corporation have a plausible claim on the future whole products.  Since those conditions would hardly be fulfilled, the usual discounted cash flow method of valuation does not value the property rights "of the corporation."  It values the underlying assets of the corporation plus the additional value that would accrue to the corporation if it had the contractual role of residual claimant throughout the projected future time periods.  Corporate finance theory commits the same property theoretic fallacy that is represented abstractly in the Arrow-Debreu model as "ownership of the production set" (which includes all the future whole products since the AD model treats the Q's, K's, and L's at different times as different commodities).
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