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PRIVATIZATION IN POST-COMMUNIST ECONOMIES


ABSTRACT

Many schemes for privatization programs have been proposed to speed the privatization process in post-Communist countries.  Each scheme relies on financial markets to solve the privatization problem, using capital markets to provide signals, information, and changes in control.  We reduce these proposals to three stylized privatization schemes:  freely distributing actual shares; freely distributing vouchers to be used to bid for shares; and the creation of mutual funds which will hold shares.  We then compare the results predicted by finance theory with those claimed by the proponents of these schemes and find that none perform as promised.  Brokerage and control costs hinder the free distribution of shares, efficiency and auction problems as well as the proliferation of endogenous mutual funds result from voucher schemes, and large mutual funds cause economy wide inefficiencies while the lack of noise traders hinder trading.  Overall, we find that different privatization methods should be used for different needs, with the appropriate bundling of securities as a primary concern.


PRIVATIZATION IN POST-COMMUNIST ECONOMIES


Privatizing Central Europe is a daunting challenge for financial theorists and practitioners alike.  Perhaps no other change in economic philosophy has occurred in such a short period of time.  These changes are massive, both in absolute and relative terms.  Unlike prior privatization in countries with developed or semi-developed capital markets, there is no capital market infrastructure, no market-oriented accounting or reporting systems, and a dearth of technologically advanced fixed assets such as computers.  The very size and nature of such a change, the vast number of people and economic resources affected, the need to develop market structures, and the need to reach a new equilibrium as rapidly and efficiently as possible seem to demand new approaches and ideas.


To fill this demand, many proposals for privatization programs have been supplied by economists and practitioners to speed the privatization process.  The proponents each claim that their proposal "solves" the privatization problem in a superior manner with a maximum of efficiency and a minimum of cost.  These proposals fall into various categories.  The general fund scheme calls for the creation of a single, large mutual fund containing all of the shares of the privatized companies, with the public holding the mutual fund shares.  Other proposals call for the distribution of vouchers to be used to bid for the shares, or even direct distribution of shares to the public.  Some limited forms of financing have also been suggested, such as debt financing of shares similar to the LBO concept or ESOP financing.  Some others recommend privatizing the pension fund system in conjunction with other measures, such as increasing the role of the banking system.


Other authors have focused on specific privatization or general caveats as to the process of privatization.
  To date, however, there has not been a theoretical analysis of the privatization process.  This paper fills this gap by applying the rich body of knowledge contained in over fifty years of finance literature to the issues raised in the privatization process.  More specifically, we reduce three generalized privatization schemes to their fundamental values and apply modern finance theory under a variety of assumptions.  We then compare the results as predicted by finance theory with those claimed by the proponents of these schemes.  Unlike much of the literature that proceeds it, this paper is predictive, as opposed to descriptive.


To this end, we have organized the paper as follows.  Section I contains a brief description of the current state of affairs in post-communist countries.  Section II contains a brief discussion of the definitions and goals for privatization.  Section III provides familiar theoretical underpinnings for why these goals will be achieved through privatization.  The bulk of the paper is in Section IV, which contains the discussion of three privatization proposals reduced to their purest form:  free distribution of actual shares, free distribution of vouchers with no nominal value that will be used to bid for shares, and distributing the primary securities to listed closed-end mutual funds.  Section V discusses preliminary issues related to the market for control.  Finally, Section VI contains the conclusion and some policy recommendations for the privatization process.


I.  The Setting in Post-Communist Countries

Privatization consists of a complex interlocking set of operations which depend on the state of the economy.  In a developed market economy such as the U.S. or the U.K., the emphasis is on the transfer of state assets into private hands to remove politics from business decisions, thereby making a more efficient use of assets.  In developing market economies such as Chile or Latin America, this objective for privatization is still present, but the need to develop capital markets is also an important objective, as well as a constraint on the process.  Although there are substantial differences in the privatization experiences of developed and developing countries, the private sector has typically been at least a modest component of the economy.


In contrast, the privatization process in post-communist countries takes a different definition.  Here, privatization plays an integral role in the transformation of the entire current economy into one that is market driven.  Privatization, therefore, as used to describe the process elsewhere, does not adequately describe the enormity of its role in post-communist countries, where it involves a total restructuring of the economy into an entirely different form with new institutions and management skills.
  It requires the processing of a large stock of enterprises from state-owned to privately-owned, the development of the necessary elements and institutions of a market economy (including the human skills needed in this new structure), and the commercialization of companies before and after ownership changes.


Substantial difficulties inhibit the rapid implementation of privatization programs, such as:


a)
the generally inefficient deployment of assets,


b)
an insubstantial private sector,


c)
a shortage of market-oriented professional managers,


d)
an inadequate financial structure,


e)
poor (non-financial) accounting and reporting practices,


f)
inappropriate corporate governance practices,


g)
a monopolistic market structure, and


h)
the large number of enterprises to be privatized.


Capital markets are not fully developed.  Moreover, the banking system does not have experience in operating under market discipline, nor does it have experience in developing or exercising market discipline on its borrowers.  These institutions therefore cannot be relied upon for governance, monitoring and capital allocation.  Accounting data is poor or non-existent.
  Furthermore, most private individuals have very limited accumulated wealth and therefore face severely limited capital constraints due to the poor state of the capital market and banking sectors.
  Privatization, therefore, needs to be considered in the context of a society and economy undergoing massive changes.


In addition, almost all participants have almost no information.  The government (the current official owner of the assets) does not know the underlying value of the assets, and citizens have even less knowledge, having never seen an income statement or balance sheet.  While the managers may have more information regarding the assets they control, even their information is not of very high quality as they have not been operating under market conditions.
  Even relative prices are uninformative, as they are not market-driven.


Due to the practically non-existent level of information on individual firms, extensive research will be necessary merely to determine what firms own and what they have earned, let alone determine what they are worth as an ongoing concern.  In addition, the high level of uncertainty as to the eventual equilibrium make long-term analysis near impossible.  All of this must take place in an environment with limited technological abilities, so that even the computers to undertake the analysis are not available.


This research will be extensive and costly, especially relative to the level of wealth in the society.
  Until privatization occurs, information will not be produced because there is no ability to realize private returns on investment in information.  With so little information available, information asymmetry will be low and almost all investors will be similarly uninformed.
  Therefore, extensive and expensive information searches need to be undertaken for reasoned and accurate information to be included in market decisions and transactions.  Due to the high costs involved, this might not occur.

II.  Privatization:  Definitions and Goals

A.
Definition

Before embarking on a discussion of privatization, it is useful to examine what the term means.  It is apparent that privatization means different things to different people.  To some, it is the re-establishing the links from companies and factors of production to the capital markets.  To others, it is a change in the corporate governance structure.


In fact, privatization is all of these and more.  Privatization is a variety of measures and steps to change the way raw materials are converted into consumption goods.  This process entails removing government control and interaction and replacing it with private actors.  Merely changing one of the variables might not be sufficient.  For example, if prices are still determined by government fiat, it will not matter if corporate governance is switched from public to private hands.  Alternatively, if everything is owned by the government, it may not matter if prices are allowed to fluctuate.


Therefore, privatization is a process, a method of changing production and pricing from public to private hands.  To accomplish this result, many steps need to be taken in an orderly and systematic fashion.  For example, a significant number of financial and governmental institutions need to be in place to insure optimal results.  Stock exchanges do not occur overnight:  laws need to be written; security and exchange commissions need to be established; accounting procedures need to be developed; clearing methods, brokerage houses and investment banks need to be created; and exchanges, physical or electronic, need to be arranged all before trading can take place.  Many players in the privatization arena fail to recognize this necessity, offering privatization proposals or procedures, instead of detailed privatization plans.

B.
Goals

An understanding of the goals of privatization is necessary before evaluating the merits of any particular privatization scheme.  Unfortunately, there has been some confusion in the literature as to the goals of privatization.  Some have seen privatization as an end itself, not as the means to an end.  If this were so, then privatizing would simply be a matter of changing the ownership of the company from the state to private hands.  Instead, privatization is undertaken to achieve a more important objective:  the improvement of enterprise efficiency and a change in ownership sufficient to alter corporate governance.


Hence, privatization is of primary interest due to the implicit assumption that private control increases efficiency.
  Thus, privatization has the ultimate goal of increasing societal consumption by increasing the output of vastly under-utilized assets and by a more appropriate allocation of resources across these assets.  Restated, privatization wants to:


a)change the control of the factors of production to increase output; and 


b)reallocate resources across assets to maximize the value of the output.


These two changes occur in different markets.  The first change, changing the control of the factors of production, occurs in the labor markets.  The second change, the reallocation of resources across assets, occurs in the capital markets.  This paper primarily focuses on the second issue, that of reallocation of resources through the capital markets.  If trading is allowed to occur, then the capital market may both help reallocate resources across assets by indicating relative pricing and also provide a market for ownership rights, thereby allowing a market for control to be created as well.  Since the markets of control and ownership of income streams are linked by the same instrument, i.e., shares, some attention is also placed on the ability of shareholders under the different scenarios to affect a change in the control of the factors of production.
  Liquidity for individuals is also an important concern.

III.  Meeting these Goals in a Competitive Market

Before we analyze how well the proposals meet the goals of privatization, a reasonable question to consider is how these goals are met in a competitive market.  The theoretical answer has been given by the First Welfare Theorem and the Second Welfare Theorem of Economics, which relate a competitive allocation with pareto optimality.


From the First Welfare Theorem, we can see that an allocation that is the result of a competitive equilibrium (in which firms maximize profits, households maximize utility subject to a budget constraint, and markets clear) will result in a Pareto optimal allocation.
  The Second Welfare Theorem indicates that any Pareto optimal allocation can be achieved through the competitive process by the appropriate assignment of property ownership rights or redistribution schemes.


 The underlying tenant of modern-day privatization is the Second Welfare Theorem.  It indicates that by changing the endowment structure, any pareto optimal allocation may be achieved through competitive markets.  Privatization in post-communist countries may be viewed as the redistribution of endowments across a populace such that, given the developments of markets and corporate structure,  a desired pareto optimal solution will be achieved as the result of the competitive process.  Since different privatization proposals will result in different distributions of wealth across the populace, different competitive equilibria will be achieved depending on which proposal is implemented.


Each of these results will have strong implications on social welfare.  Since the Second Welfare Theorem implies that any competitive equilibrium may be reached if endowments are properly redistributed initially, and since privatization proposals seem to imply different initial distributions and different resulting competitive equilibria, the implementation of these proposals may result in significantly different levels of social welfare.  As this aspect of privatization is quite important, this paper will develop the different distributional structures that will result from the implementation of these proposals.  The implications for social welfare, however, is left up to the reader.

IV.  Privatization Proposals


While there are many variations of the privatization scheme, we will analyze only three schemes which are the base cases underlying most privatization schemes in post-Communist countries that rely on capital markets for ownership changes and corporate governance:  free distribution of shares directly to the people, the creation of mutual funds, and the distribution of vouchers.
  These analyses provide insight into results for combination of these schemes.
  Therefore, the analysis has been limited to these three extreme cases.


Privatization proposals may be analyzed on a myriad of levels and the criteria for their evaluation also depends on the objectives of the government.  In this paper, privatization is assumed to have two essential goals:  increasing the value of the output and reallocating resources across factors of production.  This paper primarily looks at the latter of these two goals.  It does so by analyzing the resulting distribution of shares and wealth and determining if trading in the underlying shares will occur.


While trading of securities is not essential for all forms of privatization, it is crucial to the success of the privatization process that rely on capital markets for efficiency gains and changes of control.  If trading occurs, then relative pricing across firms will be established and thus capital may be allocated more efficiently.  In addition, the presence of trading will allow changes in corporate control.  However, if in these schemes there is no trading, then there will be no price discovery and no valuation of assets, nor will external changes in control take place.  Finally, we predict and describe the most likely market and ownership structure and the competitive equilibria that will result from these basic proposals using the existing financial theory.


To develop this analysis, it is important to follow the historical train of thought through which these privatization proposals evolved.  Each proposal builds upon and is intertwined and interlinked with its intellectual predecessors as each tries to address some of the problems in these mass privatization schemes.  Therefore, we begin in section IV.A with a discussion of the most basic form of privatization, the free distribution of shares, and examines the benefits and pitfalls of this type of proposal.  This proposal is then used as the base case against which other proposals are evaluated.  We then proceed in section IV.B to look at free distribution of shares through mutual funds, which was the next step in the development of privatization proposals.  After demonstrating the inconsistencies in this type of proposal, we turn to section IV.C to examine the currently popular voucher scheme proposals, and demonstrate some of the pitfalls and difficulties inherent in these voucher schemes.  While each section may be read independently, the ideas build upon each other and are best understood in sequence.  For this reason, it is to the base case of free distribution of shares that we now turn.

A)
Free Distribution of Shares Directly to Citizens 

Some form of free distribution is a part of almost every large privatization plan.  The most basic form of privatization is to distribute actual shares in each company to each citizen as a form of an initial endowment without the provision of any additional information.  It is viewed as one of the fairest ways to distribute initial endowments.  The underlying assumption is that the population, on their own, will exercise the rights contained within these shares to control the underlying assets and increase the productivity of the nation.  In addition, it is assumed that market participants will trade such shares with each other on the market in such a way that prices are established and that the underlying value of such firms may be revealed.  Implicit in this assumption is that the market, on its own, will engage in information gathering and attempt to price the securities on a semi-informed basis, and, at the same time, will exercise its rights of ownership to increase the earnings and dividend stream potential of the underlying assets by exerting control over management.  The proposal assumes that the market would act on its own to establish valuation and price discovery.


Trading in this setting will be necessary for control changes, information accumulation and intertemporal transfers of wealth.  However, high brokerage, information, and organizational costs will hinder trading.


1)
Transaction Costs and Trading 

Each individual will receive a collection of shares that may be a large proportion of his/her overall wealth.  The value of the endowment the individual receives in any one firm will be very small.  This level of smallness, as we shall see, may result in a no trade situation, and therefore inhibit price discovery and/or changes in control.



a)
Organized Markets:  High Brokerage Costs prevent Trading

Trading would involve incurring brokerage and transaction costs.  These brokerage and transaction costs are likely to be large compared with the underlying value of the shares to be traded.
  In fact, depending on the eventual market structure that evolves, it is likely that the brokerage and transaction costs would exceed the value of the shares themselves.  No trading will occur as a result.  Even if the agent wished to intertemporally transfer any wealth from the future to the present, the costs of transacting will prevent this from occurring.


For trade to occur requires the value of a share be at least twice the cost of brokerage.
  The cost of transacting has some minimum fixed costs that must be met, regardless of volume.  These costs are large, relatively speaking, even on modernized U.S. exchanges.  Presumably, they would be prohibitively expensive in underdeveloped exchanges.  Therefore, it is likely that we get no trading in individual securities due to high brokerage costs.


These size problems do not occur only on the first day of trading.  In fact, after the initial round of trading, it will be necessary that the expected return from trading -- and not merely the expected value of the share -- will exceed the transaction costs.  By similar mathematics, it can be shown that the difference in the expectation of the value of the share between the buyer and the seller must exceed twice the transaction cost per trade for trade to occur.
  If transaction costs are high, such a discrepancy in beliefs will occur only infrequently, inhibiting the development of a secondary market and resulting in thin capital markets.



b)
Disorganized, Non-Centralized Markets:  Price Discovery Breakdown

Of course, it is possible that exchange could occur if transactions costs were reduced.  One way that this could occur is by informal, non-centralized trading.  However, this would lead to the result of wide and dispersed trading, which would result in non-effective price discovery.  Without centralized reporting of transactions, prices would vary from location to location and participants would be unable to learn from each other's trades.  Centralized, liquid capital markets will not occur, preventing price discovery and thus proper resource allocation.  Therefore, informal, non-centralized trading will develop to reduce transactions costs, resulting in ineffective price discovery.


Demands for current consumption are likely to cause unorganized selling of shares across the countryside without any form of publicly disclosed price information.  Given the strong desire for current consumption by the average citizen, a few capital rich individuals will travel the countryside purchasing shares from citizens anxious to convert their shareholdings into cash.  With the lack of information as to fair competitive prices, it is likely that many of these sales will take place at prices significantly below those that would occur on more organized markets.  In these countries, there is a social and political concern that this would result in the nomenklatura owning the majority of the shares at bargain prices.


It follows that if no trading occurs due to excessive brokerage costs, there will not be any incentive to accumulate information, as the cost of acting on that information would exceed the value of that information itself due to brokerage costs alone.
  Therefore, another implication is that information accumulation will not occur if high brokerage costs prevent trading or cause non-centralized trading.  Such uninformed disperse trading may lead to speculative behavior, resulting in high uncertainty and volatility, and ultimately undermine investor confidence in the system itself.


2)
Information costs inhibit information accumulation

In Grossman and Stiglitz (1980), the number of informed traders is endogenously determined based on the cost of acquiring such information.  The cost of information could be very high and its quality low.  Therefore, with the possible exception of management, it is likely that there will be few, if any, informed traders in the market.  More accurately, the relative asymmetry in information between market participants will be low since the quality of information is so poor and the cost of accumulating information is so high.  Thus, there will be little information accumulation,  price system will not be informative and the markets will be very thin due to high information costs.


A key assumption in this and many other privatization proposals is that the market, on its own, will accumulate information and value the securities, thereby relieving the government of its responsibility to do so during the privatization process.  As is noted above, such a reliance on the market could hinder the development of capital markets and the privatization process itself.


Information is, in many ways, a public good.  As such, economic theory predicts it will be underproduced in a competitive economy.  Therefore, reliance on the market for the production of information seems shortsighted.  In addition, if one assumes risk averse investors, firms will be valued below their true value if there is an underproduction of information.  Many schemes purport to "solving" the privatization problem by leaving information accumulation to the private sector.  As has been shown, this more likely exacerbates the problem.


3)
Control changes blocked

An investor would also want to increase the value of his/her holdings by increasing the value of the underlying assets.  In this case, it will be necessary to remove or change management, or at least management controls and incentives.



a)
Wide dispersion of owners prevents control changes

Changing managements require the collective action of individual investors, who must be united and organized.  As noted by Jensen and Meckling (1976), diffuse ownership inhibits shareholder control over management.  If organizational costs are so large that they exceed the expected return the investor will receive as a result of the organization, then no one will undertake such an organization as the costs outweigh the benefits.  With a diverse shareholder base, it is likely that the costs of organization will be very large.  In addition, no one shareholder has any incentive to incur such costs, since, as Grossman and Hart (1980) note:  "The proper management of a common property is a public good to all owners of the property ... If one small shareholder devotes resources to improving management, then all shareholders benefit." (p. 59)


Since each investor was given such a small endowment of each firm initially, the relative benefit of organization for any particular individual will be small.  Given shareholders that are widely dispersed and the difficulty of collective action, it is unlikely that the relative benefit of organization for any particular individual will exceed the cost, and thus we get wide dispersion of shareholders results in no organizational activity or control.



b)
"No trading" prevents control changes

Therefore, it will not be in any individual's interest to initiate or complete any organizational activity unless he/she can accumulate enough shares to do overcome organizational costs.  However, as Grossman and Hart (1980) point out, it will also be necessary that the investor receive some form of extra compensation or private benefit to induce the investor to incur such costs.


If, due to capital constraints or brokerage costs, the individual cannot accumulate sufficient shares or if a market does not exist for trading, then no such action will take place.  However, this in turn prevents the accumulation of shares and thereby external changes in control.  If so, there will neither be trading nor will there be an increase in efficiency in the use of the underlying assets, and thus both of the aims of privatization will have been thwarted.  Thus, if there is no trading of individual securities, then external changes in control are blocked.


4)
Implications

Infinite divisibility of a firm is not necessarily a good thing.  The unbundling of the economy into such small pieces will cause transaction costs to take on unusual significance.  Transactions costs will prevent trading, information accumulation and control changes.  Organizational costs are always high with an atomized shareholder base.  Information accumulation costs will also take on new importance as they will be quite high due to the poor level of information available.
  Lack of liquidity in the marketplace will hurt many investors looking for intertemporal transfers and hurt the economy in preventing price discovery and control changes.


It appears important that trading be allowed and that control not be dispersed too widely.  There is probably an optimal level of concentration of ownership which is likely to be dictated by the eventual brokerage costs of trading.  These costs are likely to be such that they imply one share per firm per person is not a tenable solution.  One instinctive alternative to this vast dispersion of shares is the distribution of shares via a small number of mutual funds, to which we now turn.

B)
Free Distribution of Shares through Mutual Funds

Perhaps in recognition of the problems associated with a wide dispersion of shares, others such as Sachs et al. (1990) have proposed creating a small number of mutual funds, which will each be given shares in a large number of state-owned enterprises (which have been converted into joint-stock company form).
  It is assumed that these funds will invest resources in information accumulation and trade these underlying securities among themselves so as to enhance the performance of their fund.  Shares of these mutual funds will be distributed to the citizenry and can be traded.  Each citizen will receive an equal endowment of shares in each mutual fund, thereby maintaining a sense of overall fairness and equity.  This proposal assumes that the mutual funds will price the underlying securities and trade among themselves so that citizens will be able to determine the value of their mutual fund shares by noting market value of the fund's portfolio.  Furthermore, the plan assumes that capital market discipline will force the mutual funds to be effective managers of the firms in their portfolios.


1)
No trading in Underlying Securities

There will be no trading of shares of the underlying firms among a few large mutual funds with identical endowments if the underlying securities themselves are not traded among small investors.  This result occurs because the small investors, who, because of their intertemporal consumption preferences, differing utility functions, or other reasons, may act like the liquidity traders.  Without liquidity traders there will be no trading.


Grossman and Stiglitz (1980) noted that there will be no trading if agents have homogeneous beliefs and endowments.  Each fund manager will have the same belief structure, since no fund manager will invest in information accumulation in these markets due to the high cost of information, the existence of asymmetric information, and the lack of liquidity traders.  If fund managers expend resources on information gathering, it will rapidly be known by the other fund managers due to the small number of funds.  Since there are no liquidity traders to absorb trading losses, the other fund managers will assume that the first fund manager has superior information and will therefore not trade in that market.


The classic free rider problem described in Grossman and Hart (1980) will also prevent information accumulation.  Any increased profits due to better management due to information accumulation will be shared with the other funds as they each own equal endowments.  The first manager will be worse off than each of the other funds, as he/she expended resources but will receive the same return.  Therefore, fund managers will not expend the resources on information accumulation, resulting in no trading or information accumulation.


If, instead of identical endowments, the funds are given random endowments, the mutual funds will restructure their portfolios in single trades of large blocks of shares so that each fund ends up with majority control in the enterprises in which its endowment is the largest relative to the other funds.  Trading will stop once they reach equilibrium optimal portfolio weightings.


Once a fund has majority control in a firm, it will be advantageous for that fund to expend resources to restructure the firm's underlying assets to improve its efficiency since the fund will receive the benefit of such an investment of resources.  It seems possible, therefore, that funds will rapidly strive for control.


The fund that owns a majority of shares will now be an insider, or an "informed" investor, and will have superior information as compared with the other funds, which, comparatively, are "uninformed" investors.  At this point, asymmetric information theory indicates that there will no longer be trading in such shares.  There has to be two sides to the trade for there to be trading and for prices to be established.  Due to the asymmetric nature of the information and the lack of liquidity traders, both sides of the transaction will not wish to trade at the same time.  Grossman and Stiglitz (1980) prove that if there is no liquidity traders, there can be no equilibrium.


These funds have no liquidity needs, and therefore will not be liquidity traders.  Nor will anyone else.  With no liquidity traders, there will be no trading.


2)
Bundling:  Mutual fund shares become Primary Securities

Without trade, information about the value of individual firms will not be known.  Values of individual assets cannot be determined from the price of a portfolio of assets if the individual assets are not also traded.  The value indicated by the market for the mutual fund shares will be for the assets as a group, and it will be impossible to separate out the value of the individual non-traded units.  The problem is that the mutual funds are not redundant securities.  Markets are not complete; the trading of each firm's share would expand the market and provide new information.


So, if financial markets are to provide signals, or information about individual stocks, the securities themselves must first be traded among a large number of investors.  Otherwise, trading shares of closed end mutual funds when the underlying securities are not traded does not complete the markets.  In this case, funds themselves become primary securities rather than redundant securities and cannot be easily priced.

In addition, due to the wide dispersion of ownership of mutual fund shares and the extraordinarily high information costs in evaluating the value of the mutual fund share (since, to value a mutual fund share one would have to determine the value of each underlying asset and determine how its value covaries with the entire portfolio), trading in the mutual fund shares would be merely speculative, and not information driven.


3)
Implications

It seems that care needs to be taken to insure that exogenously imposed structures not only do not inhibit capital market development but more seriously not hinder the development of a market economy overall and the ability to change the corporate governance structure.  This scheme, if implemented as offered, would hinder the development of capital markets and might result in even more serious consequences.


While mutual funds seem to reduce the dimensionality of the problems associated with the direct free distribution of shares noted earlier, they create worse problems of their own.  The lack of liquidity traders rapidly produces the result of no trading which has undesirable consequences.  First, no trading results in no price discovery.  Second, the lack of trading prevents the creation of a market for control, which could directly prevent optimal changes in the corporate governance structure.  As Grossman and Hart (1980) point out, it is only the threat of removal by an outsider which will force a manager to act on behalf of the shareholders.


If the underlying securities themselves are not traded, trading of the shares in mutual funds does not provide any information about the underlying security valuation.  Schemes that only allow trading of closed-end mutual funds that purport to solve the issue of valuation in this fashion are erroneous.  Furthermore, without trading in the underlying securities, it will be hard to price the assets in the fund, and therefore it will be difficult to value the mutual funds.  Given the difficulty in valuing these funds, price discovery will be limited even in the mutual fund shares themselves.  The lack of information will result in speculative trading.  Speculative trading will distort price formation, undermine financial stability and investor confidence, and could lead to fraud.


The economy will suffer from the random grouping of firms into closed-end funds because these companies will not be grouped optimally to take advantage of natural synergies.  Assuming that a market structure exists, societal resources would be used to regroup them if necessary.  Even worse, these groupings cannot be undone easily if the underlying securities are not traded.
  Not only would optimal groupings be prevented potentially causing large inefficiencies.  The inability to undo these groupings make this proposal worse than direct free distribution, as society is at best equally as well off as with free distribution (if groupings are random), and potentially worse off (if unnatural monopolies stifle growth and competition).


These results hold assuming that there is a sufficiently large number of mutual funds to create a competitive market and industrial structure.  If only a handful of funds are formed, as proposed by Sachs et. al. (1990), then the mutual fund scheme creates an economy with five giant holding companies, either conglomerates if companies are distributed randomly or giant structural monopolies if the groupings are specialized.  Those who advised the use of five mutual funds unknowingly recommended an economy that will be more centralized than they were under communist rule.  While these authors seem to imply that distributing shares through five mutual funds would instantly create a market system, actually such a scheme would have been an excellent mechanism to nationalize a market economy.


It is apparent that artificially grouping firms into funds may cause significant problems.  Neither extreme dispersion nor extreme concentration of shares seems appealing.  As an alternative to the two previous free distribution of shares proposals, some have proposed auction processes using vouchers.  It is to one such proposal that we now turn.

C)
Distribution of shares using Vouchers


In both of the previous proposals, actual shares were initially distributed to citizens.  Under voucher schemes, however, vouchers instead of shares are distributed and are used in auctions for shares of state-owned enterprises to determine the initial distribution of shares.  Therefore, while in the previous proposals each citizen received the same endowment in shares, in this proposal they will receive the same value of endowment in vouchers.
  However, by using the vouchers in auctions, the actual composition of their ultimate initial endowment of shares will differ based on their bids during these auctions.


Auctions, of course, do not require vouchers for their operation.
  Shares of state-owned enterprises could be sold in auctions where cash is used for payment.  However, voucher auctions are frequently proposed in lieu of cash auctions due to the perceived fairness of voucher auctions.  In voucher auctions, every citizen receives the same initial endowment of vouchers and therefore everyone starts off equally.  However, the few individuals which currently have sufficient capital to participate in cash auctions are viewed suspiciously by the remainder of the public as it is perceived that this capital was accumulated illegally and unfairly under the previous regime.  In addition, there is also concern that foreign investors will purchase the nation's assets at bargain prices if cash auctions are used.  As voucher schemes allow for the exclusion of these groups, many feel that the ex post results from voucher auctions are likely to be more politically acceptable than those of cash auctions.


We will therefore analyze voucher schemes in which auctions will take place where only vouchers may be bid.
  The results of these auctions are not dependant on whether these vouchers are sold or given away freely.
  The general example of voucher auction schemes calls for the distribution or sale of books of vouchers, with no nominal value.  Auctions of state-owned enterprises will take place, with only vouchers accepted as payment.  Prior to the auction, vouchers can be traded for money.  After the auction, a secondary market for shares will develop.


On the surface, the voucher and auction mechanisms of this scheme appear to create a vastly different proposal than the previous schemes such as the free distribution of shares.  However, as we shall see, this method brings us to the same results as previous methods, differing only in the path taken and the cost of getting there.


1)
Free Distribution vs. Voucher Systems

The privatization proposals discussed in this paper are actually different distribution mechanisms implying different methods and forms for distributing endowment initially.  However, it is not the initial endowment which is of concern, but the competitive equilibrium that results.
  While different initial endowments appear to imply different resulting competitive equilibria and different distributions of wealth across the populace, this is not always the case.


Many believe that the use of vouchers result in superior and different competitive equilibria than the free distribution of shares.  While it is true that voucher systems will likely result in a different initial endowment of shares immediately after the auction takes place, it is not necessarily true that the resulting competitive equilibria will be any different than the one which results from the free distribution of shares.  After the auction of shares for vouchers, a normal trading market for shares will be in place, which is simply an auction market denominated in cash.  While voucher auctions are competitive markets, so too are equity markets.


To see this, assume a frictionless world with perfect information and no brokerage or transaction costs in either the voucher auction market or in the equity market that follows.  As the auction allowed investors to adjust their portfolio holdings costlessly, at the end of the auction they will hold their optimal portfolio.  Now consider the first day of trading.  While it is true that before the opening of the equity market on the first day the portfolio holdings of a investor in the voucher scheme will be different than the holdings of the same investor who received a free distribution of shares, at the end of the day both will have the same holdings.  This analogous result occurs because both may costlessly readjust their portfolio holdings in the equity market during the day.  The only difference is that under the voucher scheme the investor is initially able to adjust his portfolio in the voucher auction market, while under the other scenario, the readjustment takes place in the equity market.  In either case, both investors end up with the same portfolio holdings (subject to some constraints on the form of the auction described below).  The only difference is how the ultimate endowments are achieved.  


Of course, in the real world, transaction costs are a significant issue.  However, since both markets can get investors to the same result, the only relevant question is which can achieve the result at the lowest cost to society.  While both schemes require the development of equity markets, the voucher scheme also requires the creation of an entirely new additional market, the voucher auction bidding market, which is a sunk cost and is worthless as soon as the auction process ends.  Even if both systems had no brokerage costs, there is an expensive additional fixed cost under voucher schemes.  The variable transaction costs to the investor under a voucher scheme will have to be significantly less than under a free distribution scheme for the voucher scheme to be optimal.


2)
Vouchers and Auction Design

The design of the auction greatly affects the results of the voucher auction.
  Perhaps the most disruptive auction would be a one-time single auction in which all state-owned enterprises are auctioned simultaneously.  In such a system, the relative prices in vouchers are not relevant for pricing securities in currency.  Instead of imparting information as to the relative value of the underlying good, the voucher prices merely impart the relative expectations of what others will bid.
  The information useful in such an auction is how many vouchers are other investors expected to bid which requires an investment in information to determine how much to bid.  Therefore, the relative prices of shares in vouchers will provide little information as to the relative value of these shares in money.  This information is necessary for proper capital allocation in the future.  Any investment in information used to determine the value of shares in vouchers would be an investment in information on how much others are going to bid and not the relative value of the shares.  Since such information will not impart useful information for society, it would be a deadweight loss.


Another problem with one-time auctions is that it is possible that an investor will consistently bid too low and thereby be closed out of the bidding process.  For example, imagine everyone has 10 points and there are 10 firms.  Individuals 1 to 9 bid eight points on firms 1 through 9, respectively, and two points on firms 2 through 10.  Individual 10 bids one point per firm.  In the end, individual 10 receives nothing.  He has been effectively closed out of the bidding process.  Therefore, demand and supply are not matched.


An iterative process can be used to solve the mismatching of demand and supply, but this will still not solve the problem of the lack of relative pricing.
  In an iterative process, the vouchers are returned and the process is begun anew.  Therefore, even though the market may eventually clear and demand may equal the outstanding stock, relative prices do not emerge as there is no penalty for overbidding or future benefit from underbidding.  This occurs because vouchers are not the numeraire for consumption.  If the outstanding capital stock is subdivided into manageable units and the auction process is repeated with different voucher books so that again a certain voucher book is only valid for a certain auction, then the above results still hold because the above scenario has merely been repeated multiple times.


A necessary condition for vouchers to reveal relative prices is the same book of vouchers be valid for more than one auction in the series.  These relative prices will impart some information, as the expected value of a voucher should be worth its proportion of the overall market value of the firms in the auction.
  Unlike the previous example, over-bidding in early auctions will cause under-bidding later and under-bidding earlier will force over-bidding later, encouraging bidding as accurately as possible.
  In general, however, voucher auctions will not lead to efficient price discovery.


3)
The Emergence of Financial Intermediaries

An interesting feature of the voucher systems is the possibility of endogenously created mutual funds.  One can consider the endowment of vouchers as an initial endowment of one unit of capital.  While we can also consider the endowment of shares received under the free distribution of shares scheme as a unit of capital, transactions costs of handling so many shares are mitigated if single voucher packets can be tendered as they are smaller in unit size and are more fungible.  More importantly, as vouchers are used before the auctions, they allow for the ex ante investment decision as well as ex post monitoring which is present in both cases.  (The financial intermediary will need to undertake similar monitoring functions on its ultimate endowment of shares, whether this endowment is the result of the deposit of shares under the free distribution scheme or the results of auctions under voucher schemes.)


Research on financial intermediation, such as Leland and Pyle (1977) and Boyd and Prescott (1986) discuss the creation of mutual funds under this scenario.  Campbell and Kracaw (1980) extend this work to argue that these funds would also need to provide other services as well for their existence to occur.


Perhaps the most applicable work is by Diamond (1984), which points out that a financial intermediary will minimize the cost of monitoring information (or, in this case, gathering information or exercising control).  Diversification within the intermediary helps lower these costs.  He also notes the optimality of debt contracts within his model and that the intermediary will hold illiquid assets.  He notes "The centralization of monitoring each loan by a single intermediary will mean that there are not active markets for these assets" (p. 410).  Boycko, Shleifer and Vishny (1994) note that such intermediaries will be forced to montor effectively as, due to illiquid markets, they cannot trade effectively.


The benefit to vouchers, therefore, is the ease with which financial intermediaries may be created to mitigate the cost of transacting and monitoring.  While mutual funds may also be endogenously created if shares are freely distributed to citizens directly, the transaction costs of handling so many shares may inhibit their growth.  Thus, while the creation of a voucher auction market creates additional fixed costs, it may reduce the cost of financial intermediation sufficiently to make voucher schemes less costly than other methods.
  Boycko, Shleifer and Vishny (1994) note that the creation of such financial intermediaries were encouraged by the Czech and Russian privatization programs.  They note that one benefit of such financial intermediaries is that they will accumulate sufficient shares to become a core investor, and thus help allieviate corporate governance concerns that accompany diverse ownership.


However, the ease with which financial institutions can be created may also be a potential source of trouble for voucher schemes.  The key to Leland and Pyle (1977), Campbell and Kracaw, and Boyd and Prescott (1986) is that the monitor must invest his own capital, and will suffer losses for non-compliance.
  Likewise, the key to Diamond (1984), is the non-pecuniary penalties incurred by the monitor, such as jail or having his legs broken, if he fails to honor his obligations to his investors.  Fund managers will over-promise if they suffer no losses for non-performance.


Diamond (1984) predicts that a single intermediary will prevail, owning the entire share of assets.  If a single fund owns all the assets, the value of the fund will approximate the wealth of the society.  The results implied by Diamond (1984) are extreme, but it demonstrates that when there are no penalties for non-performance, funds will compete for size, inducing fund managers to make promises that may only be fulfilled by achieving size alone.  There is no disincentive to make such promises as there are no penalties for non-performance.  Only a few funds, however, will achieve sufficient mass to fulfill their promises.  The rest will default.  Apart from the political problems that may result, we have replaced state-ownership with a most a handful of funds.  The same problems with over-concentration still apply.


4)
Implications

Auctions with voucher systems is essentially a different mechanism to redistribute the endowment of shares.  Equivalent results under voucher auctions occur in the cash-for-share auctions inherent in equity markets.  The only differences will be due to brokerage and set-up costs.


One-time auctions do not allow price discovery or relative pricing.  Citizens should receive a one-time allocation of vouchers which can be used in sequential offerings.  This enables vouchers to have money-like qualities, and the resulting prices will be close to relative prices because over- and under-bidding will be penalized.  Designing such schemes is theoretically difficult and operationally expensive.  While voucher auctions may be intuitively appealing because the process seems competitive, the emerging results are not necessarily relative prices.  Establishing relative prices still requires an investment in information and creating ingenious auction schemes that mimic the role of money.  Short of this, voucher auctions become an arbitrary allocation scheme.  The problems associated with a low level of information continue to apply to voucher auctions as they do to any other distribution mechanisms.  Unless there is substantial investment in information, auctions do not solve the problem of valuation.


Vouchers may lead to the endogenous creation of financial intermediaries due to lower transaction costs.  On the other hand, enforcement mechanism are also required for financial intermediaries to function appropriately.  No losses for non-performance encourages an inherent tendency to compete for size by over-promising, possible defaults by small funds, and concentration of ownership by a few large funds.


The experience with the voucher system in Czechoslovakia proves enlightening.  As predicted, many mutual funds have been created.  These mutual funds have not been required to invest their own capital, nor are they being monitored effectively by the government of Czechoslovakia.  Most appear like the Diamond model, offering guarantees of fixed returns as high as 1000% for the deposit of vouchers, and only a handful of funds attracted a large portion of the outstanding vouchers.  Given the lack of infrastructure and regulations, many mutual funds do not fear legal redress for non-performance of their contracts.  This structure is prone to investor disappointment.  After two years of preparation, the process has only just begun.  The eventual outcome of this process remains to be seen.

V.

The Market for Control:  One Final Concern

In developed markets, shares of a firm are the instrument through which a variety of investment, ownership and control issues are determined.  Shares give the shareholder specific rights and claims in the financial world that are unique and are tied together as a bundle in the typical common share.  A typical common share gives the holder the following:


a)the ownership right to the underlying physical and intangible assets of the firm;

b)a residual claim on the future earnings that result from the use of these assets; and


c)the right to control the underlying physical and intangible assets.


Although obvious, these items are important in the study of privatization methods, as they each indicate different areas of concern.  Most, if not all, privatization methods incorporate the use of shares in their proposals.  However, many of the concerns that privatization proposals wish to address deal with only a subset of the three areas that a typical share encapsulates.  For example, the primary goal of privatization is the increase in societal output.  Therefore, it is the control feature of the share with which most privatization plans are concerned, as it is hoped that changing the control of the assets will result in a change in the use of the assets in such a way that an increase in the quantity and quality of goods will be realized.  The other features of a share are there to provide the proper incentives for the use of such control, although in actuality these incentives may not result in the desired outcome.


The market for corporate control may also be affected by the voting structure of securities.
  Grossman and Hart (1988) note the free rider problem inherent with an atomized shareholder base.  If shares are widely held such that the holdings of any individual agent are small, individual shareholders will not have the proper incentives to exercise their control and remove inefficient incumbent management.  Within their model, the authors show that the allocation of ownership and control across securities helps determine the cost and success of removing incumbent management.


Their model is highly dependant on the distribution of private benefits of management across various management teams.  Within their model, allocation of control is unimportant if private benefits to both parties are small, and so separate securities for ownership and control may exist, or they may be contained in the same security with one vote per share.  If both parties value control because both parties will receive private benefits, then one vote per share is not optimal as there will be differing markets for ownership and control.  Finally, if one party has private benefits, the optimal mix of ownership and control are different, depending on who receives the private benefits.


It is in the development of the capital market structure that these issues are of most concern.  Trading of shares is desired as it will impart information to the market which will increase efficiency by improving the allocation of resources from one area to another.  The goal of privatization is not the creation of a stock market but the increase in efficiency and output.  Thus, the creation of a stock market is a means to a desired outcome, and not an end in of itself.  Note, however, that the price of a share and the volume of trading will be a function of the four aspects of the share listed above.  There will be a market for control, as well as a market for the residual claim on the earnings, as well as a market for the underlying value of the assets.  Unfortunately, there will only be one instrument, the common share, for each of these markets.  Therefore, certain desired outcomes, such as an effective change in the control of the firm, may not result if the market for trading shares is blocked. 


For example, Grossman and Hart (1980) argue that the possibility of takeover bids will encourage existing management to realize higher values of the firm.   If a takeover is impossible, however, due to the lack of trading, such an increase in the realization of the firm's value may not take place.


Bagwell and Judd (1989) consider control issues relating to payout and investment decisions.  They note that transactions costs of rebalancing portfolios are an important factor in the optimal decision rule.  If transaction costs are small, than majority rule is optimal.  If, however, trading is blocked due to high transaction costs, than a different rule is optimal.  Their model indicates both that blocked trading affects the market for control and that control is important for issues beyond takeover situations.


Conversely, if the market for control reaches equilibrium, it is possible that trading will cease and therefore although optimal control may have resulted, information as to the allocation of resources may not result as there may not be revealing prices.  This is the case when there is a complete merger or takeover or buyout.  At this point, the shares of the initial firm are no longer available on the market, and therefore the resource allocation information contained in the price of these shares will not be made available to the general market.

VI.

Conclusion

As is often the case, reality meshes with theory imperfectly.  Individuals in Central Europe are certainly more varied in beliefs, information levels, endowments, wealth, risk parameters, and preferences than most theories allow.  However, a reasonable case can be made for many of the simplifying assumptions made above.


Most likely, any of the privatization proposals will, over time, result in the development of capital markets.  The key question, however, is how long and at what cost, and who will profit along the way.  The search for the optimal privatization program is a search to find the most rapid, least costly method of fully transforming an economy to maximize its output efficiently, but at the same time to find a method that is equitable, fair, and politically acceptable to an estranged populace.


It appears that, like it or not, there is no getting around the process of information gathering and price discovery when offering securities in such undeveloped capital markets as exist in Central Europe.  To rely on the market system to invest on its own in such information gathering is unrealistic and wasteful of societal assets.  First, the cost of acquiring information makes such investment unlikely in a competitive market.  Second, to the extent that this process is undertaken by more than one firm, it is an expensive waste of societal resources.  Basic information on a company, such as assets, revenues, etc., is and should be a public good.  As it is a public good, such tasks should be undertaken by the government on behalf of the entire citizenry.


In addition, to the extent investors are risk averse, they will value assets at lower than their expected value.  To the extent that investors are very unsure about the quality of their information, all assets in the economy will be valued at lower than their worth on an expected value basis.  At an extreme case, the relative values that arise may be more of an indication of the relative certainty of information provided than an accurate assessment of the relative productive capacity of these assets.  As a result, efficient allocation of capital and resources across assets might not occur.


To avoid such problems, the government should invest in the costs of an IPO process for each large firm in order to establish some benchmark from which investors, acting competitively, can use as a starting point for their own analyses.  Information accumulation will take time and money, but having a credible, public starting point will both reduce price uncertainty and prevent a redundant waste of resources.


As a result, vouchers with no nominal value do not seem to provide much additional information to a privatization process, but do significantly increase the cost and difficulty.  Therefore, such a process does not seem optimal.  Likewise, the creation of a limited number of mutual funds is not a good idea as it is difficult to see why trading will occur and it subverts the market's natural tendency to create such funds.  In fact, it may prevent the optimal grouping of assets.  Given the implicit assumption inherent in the privatization process that the market can allocate resources better than the government, it does not seem optimal for the government to attempt to replicate the market's actions.  Unfortunately, solely relying on the free distribution of the physical securities may not be much better due to the high transaction costs involved.  In addition, it does not provide for the opportunity for citizens to opt to purchase small companies in their entirety instead of purchasing shares in large corporations.  As Winton (1993) and others have shown that at times such a structure might be optimal, it seems optimal to insure that this possibility exists.


It seems obvious, therefore, that different privatization methods should be used for different companies with different needs.  Most agree that the smaller sized companies be given or sold to individuals or small groups as rapidly as possible.  The trick is what to do with the larger concerns.  As we have seen, there is an inherent tension between too much concentration and too little.  Free distribution of shares will inhibit price discovery due to transaction considerations and will have control problems.  Oddly enough, the same problems exist for too much concentration; control problems also result from trying to manage a company that is one-fifth the entire economy and simply is too big.


The solution seems to be in the appropriate bundling of securities.  The package should be valued highly enough that it will overcome transaction cost problems, yet small enough to allow for effective control.  These packages should be sufficiently specialized that it makes economic and managerial sense for the pieces to be together.  Intelligent bundling of companies to achieve vertical integration or economies of scale will also allow for managerial economies, thereby spreading a scarce human resource in those markets more efficiently and will create value.  The result is that fewer shares will be distributed with greater per unit share value, enabling trading to occur.  At the same time, these companies will be sufficiently small that they may be unbundled later, by external forces if necessary.  Great care needs to be taken in creating the market structure to avoid setting up industry monopolies to ensure competition.  However, it seems likely that such a bundling can occur without necessarily creating undesirable monopolies so that optimal trading structures, corporate governance and economic efficiency will result.  While these efforts will take time and energy, the results will surely be worth it.
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    �   For example, Sachs (1990) proposed creating five closed-end mutual funds.  See Frydman and Rapaczynski (1990) or Nellis (1990) for voucher and direct distribution systems.  LBO-style debt financing can be found in Jedrzejczak (1990) or see Gates (1990) for ESOP financing. Mendelson (1990) suggests a variety of methods including using pension funds and the banking system.


    �  Luders (1990) contains an detailed description of the Chilean privatization experience, along with an analysis of the consequences of privatization and the lessons learned.  Hinds (1990) considers various problems in privatizing Central European economies and recommends that a mixed strategy of a variety of privatization processes be pursued.  Vuylsteke (1990) also notes the various procedural changes needed for privatization in Central Europe and recommends a multi-faceted strategy.


    �Sappington and Stiglitz (1987) note that the costs of government intervention in firm's decisions is affected by privatization.  While this should be true for all countries, emerging economies have special concerns.  Vickers and Yarrow (1991) note that results from developed countries may not hold for developing or emerging countries.  In addition, many have debated the appropriate speed that this transition should take place.  Dewatripont and Roland (1992a,b) and Roland (1993) suggests gradualism due to political considerations and to prevent government reversal.  Wyplosz (1993) argues that governments will "avoid actions that generate strong minority objections" in following privatization reforms.  Aghion (1993) argues that large unemployment may result from rapid privatization, due to the speed of new job creation.  He feels that "a complete reliance on privatisation and the operation of market forces may be an untenable restructuring strategy."  On the other hand, Murphy, Shleifer and Vishny (1992) note that partial reform does not always provide optimal results.  Boycko, Shleifer and Vishny (1994) note that privatization methods are determined by political forces but that, properly structured, privatization may achieve desirable economic results as well.


    �See Lipton and Sachs (1990).  Aghion (1993) notes that privatization has moved slowly due to administrative problems, costs and lack of managerial resources.  Some have noted that the question is whether the market or the public sector has failed, such as Prager (1992).  De Fraja (1993) has a theoretical model which indicates that, in good states of the world, the public firm is more efficient than the private one, due to consumers' welfare function entering the government's utility function.  He notes that although it is Western opinion that " ... state-owned enterprises are less productively efficient than their private counterparts ... in the long run, the allocative efficiency disadvantages of private firms are more than compensated by their superiority in productive efficiency [over public firms]", his paper and others fail to find confirmation.


    �As noted by Bouin and Michalet (1991), such poor accounting data may increase the ex ante risk of ownership.  Blanchard, Dornbusch, Layward and Summers (1991) note that poor accounting data may also affect the use of mass scale public offers.


    �Aghion (1993) notes that efficiency may be overridden by initial wealth constraints in Eastern Europe.  Calvo and Frenkel (1991) note privatization difficulties caused by underdeveloped credit markets.


    �As noted in Yeaple and Moskowitz (1995), some have argued that privatization will help develop capital markets, although academic literature has not yet determined this definitively for countries with existing capital markets.


    �  One concern that arises due to the low level of information available to outsiders, including the government, is that managers, who currently have control of the assets, may misuse such control for their own profit.  As a result, the government will need to protect against fraud.  Indications of this situation may be shown by the recent rescinding of a sale organized by the managers of a large hotel chain due to the huge underpricing of the sale.


    �  This lack of accurate information is the result of two factors.  First, accounting standards and reporting systems over the past 45 years were not designed for a market system, leading to a lack of accurate market-oriented historical information on which to base investment decisions.  Even if this information were available, the prevalence of government subsidies, control and intervention limit the relevance of such data for imparting market information.  Finally, the system, as it changes from a communist to market controlled economy, will be undergoing a change in fundamental values and prices as it adjusts to reach a new equilibrium.  It is uncertain what future cash flows and interest rates be, especially in the near term.  These factors combined yield a situation in which there is little information provided to the decisionmakers in the marketplace, and the value and reliability of existing information is low.


	  (Mathematically, one can model the problem as follows.  The investor is interested in determining the value of a firm V.  However, he/she can only observe Xi, where Xi  =  V + ei where ei is a noise term distributed normally with mean 0 and variance S.  The investor gets to observe N realizations of X, so E[X] = E[V]  + E[e] = V + 0 = V, but the variance of this estimate will be S/N.  Therefore, the situation the investor in Eastern Europe is facing is one in which there are few observations (i.e., N is small) and in which the reliability of these observations is small (i.e., S is large).  Therefore, the reliability of his estimate of V is very low since S/N, the variance of that estimate, is very large.)





     �  For example, the typical cost of privatizing one company is approximately $500,000.


     �  Managers, who might have more information overall, may not have useful information regarding the actual market value or potential for their firms as their external environment is changing rapidly and it is uncertain how they will adapt.  In any case, due to concerns about fraud, insider trading, and political unrest, it will be likely that managers will be barred legally from acting upon their information.  Even if they could do so, wealth and borrowing constraints may prevent them from being able to use their information in the marketplace.


     �Kay and Thompson (1986) and Vickers and Yarrow (1991) argue that efficiency is more affected by competition in the product markets than ownership.


     �  The underpinnings of this assumption begin by assuming that private ownership of the factors of production results in more effective control of these assets.  More effective control in turn implies more efficient use, which in turn increases the overall net production of society.  If ownership of the factors of production can also be traded, then relative prices may be established which will allow for more efficient allocation of resources across assets, increasing the overall net production of society yet again.  These increases in production enable a society to increase consumption.


     �Fama (1980) notes that separation of ownership and control may be efficient in large corporations.


     �  A competitive allocation is an allocation a and a price system p such that:





Firms maximize profits, i.e., yf is the optimal solution to:





	Cf(p) = max p * yf  s.t.  yf is an element of Yf


				for firms f = 1..N





Households maximize utility, i.e., given initial shareholdings shf and Cf(p) and endowments eh, consumption xh is the optimal solution to:





	max uh(xh)


		s.t. p*xh = p*eh + sum {shf*Cf(p) from f = 1..N}


					for households h = 1.. M





and markets clear, i.e., for goods i = 1 .. L,





	sum over h {xhi} <= sum over h {ehi} + sum over f {yfi}


     �  One implication of these theorems is that it is necessary to have a full price system such that markets clear.  This requires that the markets be complete, so that all items may be priced.  Therefore, capital markets are necessary to indicate the price, or value, of a factor of production.


     �As noted in Boycko, Shleifer and Vishny (1994), while privatization in Western Europe and North America is usually for by sale, the methods proposed or tried in post-Communist countries all involve the free distribution of assets, although these methods are usually combined with sales of some assets.  (Sales of companies were tried in Poland, but this method was eventually abandoned.)


     �  The authors prepared an extensive set of summaries and evaluations of a wide variety of privatization schemes for the Minister of Privatization of the Republic of Poland in 1990.  These summaries may be available from the authors upon request.


     �In addition, each of these methods call for the free distribution of assets by the government.  Roland (1993) notes that the free distribution of assets may alleviate important political constraints.


     �  We should note a number of corner solutions to start which relate to intertemporal consumption.  First, if the communist regimes were completely successful in their experiment in that all individuals have the same wealth, information and utility functions, then we get that no trading will occur as everyone will value everything equally, as noted in Grossman and Stiglitz (1980).  If, however, they have different intertemporal demands for consumption, they will trade with each other to meet their intertemporal demands, as per Hirshleifer (1970) or Barro (1974).  But what will they trade intertemporally?  If they are in the CAPM world of Sharpe (1963, 1964),  they will hold the market portfolio, which was their initial endowment.  Therefore, there once again will not be any trading across securities but trading of the entire market portfolio across individuals depending on their intertemporal marginal rates of substitution of consumption differ.


	Another area to note is the limitations on foreign ownership that many countries have imposed as part of their privatization plan.  These limitations follow naturally from the above theory in that foreigners are likely to have more wealth than the indigenous population.  Barring any legal constraints, it is likely that there would be a massive intertemporal transfer of wealth and consumption from the local population to the foreign population, resulting in foreign ownership of the majority of assets in the country.  While there are many potential benefits of such a structure (due to more effective management techniques, industry expertise, information acquisition abilities, and optimal intertemporal transfer opportunities), the political cost of such a transfer is deemed to outweigh such benefits.


     �  For example, Poland has 38 million citizens.  Using annualized earnings for the first quarter of 1990 and a estimated price/earnings ratio of 4, collective market value of the 484 largest firms is $24.6 billion at a translation rate of 9,500 zloty/$.  Assuming that every Pole gets one share of every firm, we get an average value per share of only $1.34 per share.  It is important to note that this number is likely to be artificially high as it is based upon estimated earnings which are to a large degree fictitious because of the hyper-inflation toward the end of 1989.  See Gultekin and Wilson (1990) for further estimates.  The transactions costs of trading a single share would be higher than that, given the cost structure in the U.S., which is more advanced and should have some scale economies.


     �  To see this, assume that the value of the shares are known with certainty.  To save time and notation, let us look at a representative agent's endowment.  His/her endowment will be a collection of shares, one from each firm in the nation.  Therefore, the agent's endowment is worth


�eq e = å\A(N,i=1)  v(i)��seq Equation  \* Arabic  \h�


where e is the value of the endowment to each individual, v(i) is the value of one share in the ith firm, and N is the total number of firms in the economy.  Note also that v(i) = V(i) / P, where V(i) is the value of firm i as a whole, and P is the population of the entire country.  Therefore, for P large, v(i) is small unless V(i) is very large, although e could be large if N is large.





	Assume now that trading is not costless, but incurs a cost b.  Surely for all v(i) < b, no trading will occur since the profits from even initiating the transaction are negative, i.e., v(i) - b < 0.  Of course, if no one will sell, than no one can buy, unless they are willing to pay p such that p - b >= 0.  However, if v(i) < b, then this means a buyer will have to pay p > v(i), which isn't rational since his return will be negative since v(i) - p < 0.  In fact, the buyer would not even pay p = v(i), since the buyer will also incur transaction costs of b.  Therefore, the most the buyer is willing to pay is p = v(i) - b.  For the seller to agree to transact at all, he must receive at least p = b to recoup the transaction costs of trading.  To have trading, the price must clear between the buyer and the seller.  Therefore, at the minimum, the price must be  b = p = v(i) - b, so for trading to occur, a necessary condition is v(i) > 2b.





     �  If the value of the firm is not known with certainty, then a slightly different scenario results.  In this case, it is necessary that the expected return from trading at least has to exceed the cost of completing a trade for trading to occur.  Therefore, it is now true that for the buyer that E[v(i) - p] >= b, or equivalently, E[v(i)] - b >= p.  Since the seller faces the same minimum constraint that p >= b, we get at least E[v(i)] = 2b.


     �Another danger is volatility and market thinness.  Pagano (1989) also warns of market breakdown due to the mixture of high volatility and high transaction costs.  He notes "thinness and the related price volatility may become joint self-perpetuating features of an equity market, irrespective of the volatility of asset fundamentals."


     �  We hasten to point out that such an equilibrium, although perhaps not desirable, will be pareto optimal once achieved.  As Varian (1984) points out in illustrating the First Welfare Theorem in the Edgeworth Box, if there is $100 to be distributed, one solution is to give me all of it and you none of it.  While this result may be pareto optimal (in that we cannot make one person better off without making the other worse off), you may not like it very much.


     �  In fact, as Grossman and Stiglitz (1980) point out, the very existence of brokerage costs will prevent trade if traders have the same endowments and beliefs since they would end up with their original endowments in a competitive equilibrium but will still incur trading costs if they trade.  What if beliefs are different?  Grossman and Stiglitz (1980) note that:





"... when initial endowments are the same and peoples' beliefs differ slightly, then the competitive equilibrium allocation that an individual gets will be only slightly different from his initial endowment.  Hence, there will only be a slight benefit to entering the competitive market.  This could, for sufficiently high operating costs, be outweighed by the cost of entering the market."  (p.402)


     �  Furthermore, if leaving initial information production up to the market was such a good idea, then we would see more of it in developed capital markets.  Instead, even in developed markets, we see new firms go through an expensive IPO process to provide information to potential investors at the expense of the firm as a whole.  Surely if it were cheaper and better to leave such information accumulation up to the market firms would do so as they would achieve a competitive advantage.  Instead, firms produce information once for all investors to see as it is surely cheaper for the firm to do it once than for each investor to undertake these costs on their own.  As the government is the current owner of the firm in post-communist countries, the analogy still applies.


     �In fact, the problem with public ownership as noted in Alchain and Demsetz (1972) -- that each citizen is an owner of a public firm and thus does not feel much individual responsibility -- would remain the same if each citizen receives one share of every firm.  Nothing in this case would have changed.


     �Not all aspects of the potential for changes in control are good, however.  Franks and Mayer (1990) note that with the possibility of takeovers, employees may reduce their firm-specific human capital investment and managers may shy away from long-term investment.


     �  The creation of financial intermediaries, however, would be helpful in mitigating high transaction and information costs.  One can consider the endowment of shares as an initial endowment of one unit of capital.  Leland and Pyle (1977), Boyd and Prescott (1986), Campbell and Kracaw (1980), and Diamond (1984) address the creation of financial intermediaries.  A discussion of these papers and the issue of financial intermediaries is taken up in the following section on voucher schemes.


     �The privatization plan of Poland is most similar to this form.  Ten mutual funds will be given shares of firms by the government, with one fund receiving 33% of the shares of a firm, and the other nine receiving 3% each.  (Only 60% of the firm will be distributed, leaving the government as the largest holder of shares.)











     �  The description here is only a general outline of the intent of the proposal.  More detailed information relating to the operational aspects of this plan may be found in Sachs et. al. (1990) as appraised in Gultekin and Wilson (1990).  Operational problems with this scheme as in all others are ignored here.  For example, finding and appointing board members to a very large number of companies is non-trivial, assuming sufficient skill exist.


     �  There may be a very short period of trading initially as the funds restructure their portfolios.  Grossman and Stiglitz (1980) and Grossman and Hart (1980, 1988) provide some indication that this result will occur.  One could, for example, assume that the cost of obtaining information in the Grossman and Stiglitz (1980) model is the cost of gaining control.  Due to the problems noted earlier regarding the lack of market-oriented accounting standards or financial reporting mechanisms, etc., it may be impossible for outsiders to acquire information effectively.  Insiders, however, may have access to information due to the very nature that makes one an insider.  The only way to become an insider in this case is to gain control.


	These trades would be undertaken without information as no fund would find it advantageous to complete extensive research on a company prior to obtaining control.  The high information costs involved in such research would not necessarily be offset by potential gains since the cost of attaining such information is fixed regardless of the number of shares owned.  In addition, the sheer magnitude of the number of firms to be analyzed would likely inhibit such research until a fund has a majority share.  Furthermore, the cost of information acquisition in an economy where there is no tradition of external reporting is more costly than many people realize.  More important, this cost is invariant, whether the acquisition of information is done by merchant bankers or mutual funds.  In addition, the worldwide supply of individuals or firms capable of completing such research is sufficiently small that the task could not be completed without the other funds knowing which funds have evaluated which enterprises.  A fund will not wish to trade with a fund that has superior information; therefore, the potential gains of getting such information will not be realized.  As each fund is rational and assumes all other funds are also rational, no fund will expend significant resources on analyses which require expensive information gathering.  Therefore, initial trading prices will not reflect information, but merely preferences for a redistribution of endowments.





     �In fact, such an event is expected in Poland.  As noted in Boycko, Shleifer and Vishney (1994), " ... funds will then be allowed to trade shares, but mostly they will be expected to oversee the restructuring of firms and to attract foreign investment." 


     �  	 This result occurs because the expected value of the returns achieved by an uninformed investor when trading with an informed investor is negative.  To see this, note that the informed investor knows how much the firm is worth and will not overpay when buying or underprice when selling so his expected value of trading will always be positive.  The expected values of returns on trading between uninformed investors is zero, since neither party has better information so neither party will do better on average.


	Since the uninformed investor has a positive probability of trading with an informed investor on any given trade (since he does not know the identity of the counterparty to the trade), the expected value of trading for the uninformed investor is negative, as shown below.  The uninformed investor, on average, loses when trading in a market with informed investors, and so will not trade with them, unless there are the presence of liquidity traders who will trade in sufficient quantity to subsidize the losses of the uninformed investors.  Since there will be no liquidity traders, there will be no trading, and, as a result, information will not be reflected in the prices.


	The lack of trading occurs because of the lack of liquidity traders present to compensate the uninformed investor for trading in a market with asymmetric information.  The liquidity traders trade not for informational reasons, but for exogenous ones, such as intertemporal switching from investment to consumption, due to unexpected sudden needs for cash (such as medical emergencies, car troubles, etc.).  Since these liquidity traders no longer want to hold the securities, they will trade regardless of price.  As a result, the expected value for an uninformed trader of trading with a liquidity trader is positive.  The liquidity traders, therefore, subsidize the uninformed traders for trading in a market which also includes informed traders.  Without them, no trading will exist.


   To see this, assume that in the absence of informed traders the price for the kth trade on the ith stock is given by pk(i) = v*(i) + ek, where ek ~ N(0,1).  Then the profit or loss from the kth trade if it is a purchase is tk = pk(i) - v*(i) = ek, and the reverse ( - ek ) if it is a sale.  Therefore, the expected value of trading in a market with only uninformed traders is E[tk] = E[ek] = 0.  If we assume that there are q informed traders in the market, the expected value of a purchase for an uninformed investor is:





E[trading | presence of informed investors]


		= q * E[return | informed investor] + (1-q) * E[return | uninformed investor]


		= q * {[v*(i) - p(i)] * I[v*(i) < p(i)] + [p(i) - v*(i)] * I[v*(i) > p(i)]} + (1-q) * 0 < 0





where I[] is the indicator function, taking a value of one if the statement inside the brackets is true, and zero otherwise.





     �  Even if we relax the lack of liquidity traders somewhat, we do not improve the situation significantly.  For example, assume that a small proportion of the shares of the underlying securities are distributed directly to the populace, for example, to the workers of each firm.  In this case, the workers may act as liquidity traders, should they choose to trade their shares (which may be unlikely due to control considerations and high brokerage costs).  However, Grossman and Stiglitz (1980) show that the percentage of trades undertaken by liquidity traders directly affects the level of prices, because it induces trading by the uninformed traders.  If there are very few trades by liquidity traders, it becomes increasingly likely that an uninformed trader will be trading with an informed trader, and so the uninformed trader will be less likely to trade.  Uninformed traders will also require substantial inducements to trade in such an environment, which will cause large spreads to occur, as shown in Glosten and Milgrom (1985).  Grossman and Stiglitz (1980) also show that the level of trading and the information content of prices depends on the number of liquidity traders.  Thus there will be very few liquidity traders and extremely thin trading, which could cause market breakdown, as noted in Pagano (1989). 


     �  While the entire mutual fund could be taken over, sheer size would prohibit such a massive undertaking without governmental assistance, which is exactly the opposite of what privatization is attempting to achieve.


     �  In fact, as there is always the possibility to mimic the groupings that result in this scheme if free distribution is used, a degree of freedom is lost and society is surely net worse off, as under the free distribution scheme it could always mimic any grouping occurring in this instance.


     �Boycko, Shleifer and Vishny (1994) note that there is a danger that such funds, instead of overseeing and monitoring managers, could instead become "lobbyists for state credits and subsidies" for the firms.


     �Boycko, Shleifer and Vishny (1994) note that this method has been used by a number of countries, such as the former Czechoslovakia, Mongolia, Lithuania and Russia.


     �Aghion (1993), Bolton and Roland (1992) and Van Wihnbergen (1992) have called for non-cash auctions.


     �  Likewise, voucher schemes do not require auctions.  For example, distributing vouchers which can only be tendered one-for-one for specific shares is identical to simply distributing the shares themselves with one additional step in the process.  If vouchers with a nominal value are distributed which may be tendered for a variety of shares which will be offered without an auction process, the government is actually attempting a typical initial public offering (IPO) process.  Such IPO processes may accept either both cash and vouchers or just vouchers alone.  In either case, the government will need to price the shares prior to the IPO and over- and under-subscriptions may result from under- or over-pricing.  For this reason, distribution methods using auctions have been suggested in order to avoid the necessity of developing a mechanism to determine share allocation.


     �  There are a variety of permutations of voucher schemes.  One option is to give the vouchers nominal value and both cash and vouchers to be used to purchase shares during the auctions.  If the vouchers are sold to the public for their exact face value, it is difficult to see why vouchers would be purchased.  Cash can be used to purchase many goods, while vouchers can only be used for privatization auctions.  Since cash can also be used for privatization auctions and the price of a share in cash is the same as it is in vouchers, cash would dominate vouchers and no one would hold vouchers.  As a result, proposals with vouchers with a nominal value that are to be used in auctions along with cash often suggest that the vouchers are to be sold for less than the face value or even given away freely.  Such vouchers include the "privatization bonds" in Poland or convertible bonds which may be exchanged for shares in other countries.  However, the sale of these vouchers at a discount create interesting arbitrage opportunities, the outcome of which depend on the ability to trade the vouchers on secondary markets prior to the auction.


     �  Before beginning, it is important to note that any nominal value on the voucher is irrelevant as it merely determines the number of "points" the voucher is worth.  Unlike money, vouchers have no intrinsic value and cannot be converted into consumption.  Therefore, the price rationing system is not functioning as it would be in typical financial markets.  In financial markets, the price of the share and the return on the share are in the same units, i.e., money or a direct substitute.  However, in a voucher bidding process, the cost of the share is a unitless voucher, while the return is in money.  Vouchers, since they cannot be converted into consumption with certainty, have an indeterminate value.  Their value is dependant in many ways on the eventual prices of the securities in terms of vouchers, which is unknown prior to the auctions.


     �  Such a scheme is presented in Frydman and Rapaczynski (1990).  The basic premise of this proposal is that ownership of industry will be transferred to the masses of the population, but at the same time, control of industry will be vested in highly efficient institutions (investment funds) that will bring modern knowledge, skills and technology to the industry.  This supporters of this plan have assumed that the individual investor will not make their own decision regarding the use of vouchers, but instead will delegate that decision to large, competitive mutual funds, which will be managed initially by foreign banks and investment houses.  This plan assumes that the funds themselves should have different general strategies in terms of risk profile or industry weightings.  They will charge management fees, which will be determined by the level of competition among the funds.  Fund performance will be monitored by the investors' movement assets among the funds.  The funds should be sufficiently large so that there is incentive for them to do research and perform well; also, they will have an incentive to acquire large blocks of shares, in order to exercise control over management and implement appropriate changes in the enterprise.  An inherent assumption in this plan is that the market will monitor the funds, and the funds will monitor the privatized enterprises.  The funds could develop similar to the German system in which the banking sector plays an important role in the monitoring of the productive sector. 


     �Boycko, Shleifer and Vishny (1994) argue that initial distributions, or at least the method of initial distributions matter, as providing the populace choices provides more interest (and thus political support ex ante) than "a  simple assignment to people of pieces of paper that are allegedly claims to assets."


     �    The high fixed costs included in the voucher system -- including the cost of designing such a system, educating the populace, creating the proper infrastructure for the bidding process, etc. -- could make it likely that the total societal costs will be greater under a voucher scheme.  In addition, society members unused to capital markets will have to learn one system only to discard it and learn another


     �See Boycko, Shleifer and Vishny (1994) for a discussion of voucher design, including whether vouchers should be denominated in points vs. currency, whether vouchers should be tradeable or not, etc.  They also discuss the benefits of voucher auctions and voucher auction design in political and economic terms. 


     �  For example, many business school MBA programs in the United States have installed elaborate auction systems for students to select courses or interview slots.  Their admissions offices assures us that these students are talented and highly educated.  Therefore, these students should act as good proxies for the actions of others in what essentially is a voucher scheme.  Each student is endowed with the same number of points, and the interview slots surely have value, albeit an uncertain one (especially in a declining economy), as they are a necessary but not sufficient condition for an eventual job.  It almost always turns out that, out of 100 points, certain courses or interview slots tend to cost approximately 96 points, with the remainder going for one point or less.


	According to participants, they bid this number of points because they expected that others would as well and they knew that if they bet less, they definitely would not receive the course or interview.  They also noted that over the years, the number of points bid converged, as they had access to the cost in points of last year's winning bid.  Finally, they noted that it was certainly not true that those jobs were 96 times more valuable than the other jobs.  (This was even more true for the courses.)  Instead, it was simply that they felt that the cost in points for certain jobs would be around 96 and for others around one or two and so they bid accordingly.  In other words, they bid points not on the relative value of the interviews themselves, but on what they believed others would be bidding.  Schools which prevent disclosure of previous results of auctions show very high variability in the price in points for the same course with the same professor from one semester to the next, indicating such structures do not lead to price discovery.


     �  In general, voucher systems encourage specialization, since, as shown above, those who concentrate their bidding will be more likely to receive the shares, or, in fact, any shares at all.  This will increase investors idiosyncratic risk.  On the other hand, voucher schemes may be appropriate for privatization which include all state-owned assets, and not just the largest of the state-owned enterprises, as some individuals may use their vouchers to purchase a small store or enterprise in its entirety.  This action may be privately optimal for the individual involved if he/she receives some additional benefit, as in Grossman and Hart (1980), as it is, in effect, a takeover of the small enterprise.  Recent work by Winton (1990) indicates that for certain firms large investor claims will provide optimal monitoring and control, resulting in optimal managerial effort.  In fact, Winton (1990) shows that under certain conditions, unlimited liability ownership forms, such as a sole proprietorship or a partnership, are more optimal than limited liability forms, such as a corporate form with limited liability.


	While one benefit of this method of privatization is that it will allow optimal ownership of small businesses, and will allow governments to structure such ownership in an optimal manner, other methods of privatization do this as well.  In particular, privatization schemes which use vouchers with a fixed nominal value would also work, as well as schemes which incorporate ESOPs or LBOs.  As noted by Vuylsteke (1990) and Hinds (1990), a mixed strategy calls for separate privatization forms for large and small companies are optimal as they would also achieve this result.  The auction process itself is not a necessary component of deriving the benefit noted in Winton (1990).








     �Versions of iterative processes were used in Czechoslovakia and Russia.  In Czechoslovakia, fixed-price auctions were held in which there were multiple rounds, with winning bidders receiving shares (with the price being reduced in the next round for the remaining shares) in undersubscribed issues, pro-rata distributions in slightly over-subscribed issues, and with no shares distributed and the fixed price increased in the next round for grossly oversubscribed issues.  In Russia, privatization was voluntary, with auctions only occurring when firms agreed to them.


     �  For example, if there are 100 vouchers in existence and the total value of the firms to be auctioned in this sequential auction is $500, then the expected value of each voucher is worth $5.


     �  The final auction in a sequential auction will resemble a one-time auction.  Overbidding will no longer be penalized and underbidding will not reap future benefits.


     �Hillion and Young (1995), in an empirical study of the Czechoslovak auction, find that updating rules used in that auction injected noise and inhibited efficient price discovery.


     �  A problem with arguments for the development of financial intermediaries is that non-tendering shareholders will also benefit from any steps that the financial intermediary might take to improve the earning potential of the firm, as noted in Grossman and Hart (1980).  As the investors already own shares in the firm at no cost to themselves, they can "mimic" the holdings of the financial intermediary in the sense of Campbell and Kracaw (1980) merely by following a buy-and-hold strategy.  Therefore, as noted by Grossman and Hart (1980) or Campbell and Kracaw (1980), it is necessary that financial intermediary owners receive some private benefit from owning the financial intermediary, either due to management contracts of the financial intermediary with the firm or due to other services the financial intermediary can provide.  Otherwise, no one will tender their shares to a financial intermediary and will instead simply hold their portfolio, partially because brokerage costs prohibit them from selling their shares.  However, the use of vouchers should allow the low cost development of financial intermediaries if one can assign them before the auction takes place.








     �Boycko, Shleifer and Vishney (1994) also note that governments can encourage outsiders to get large blocks so as to alleivate the governance problem, as was done in Czechoslovakia and Russia.


     �  In the event that financial intermediaries are capitalized in hard currency, the may purchase vouchers and bundle securities so as to avoid transaction costs problems may arise and will allow investors that prefer immediate consumption to liquidate their holdings, as discussed previously in the section on the free distribution of shares.  The same results apply.














     �In fact, this is what happenned in Russia.  As noted in Boycko, Shleifer and Vishny (1994), "... large investors just brought in suitcases of vouchers, and tendered them to get whatever shares they could get in an auction.  Evidently, even large investors had no idea what the companies were worth, and felt that shares were cheap enough not to bother with complicated bids."  (An earlier version of this paper, presented in 1991, predicted that voucher auctions would not lead to efficient price discovery prior to these empirical results.)


     �  See Allen (1989) for an excellent survey.





