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Abstract:  Governments and international organizations worry increasingly about systemic risk, under which the world’s financial system can collapse like a row of dominoes. There is widespread confusion, though, about the causes and even the definition of systemic risk, and uncertainty how to control it. This article offers a conceptual framework for examining what risks are truly “systemic,” what causes those risks, and how, if at all, those risks should be regulated. Scholars historically have tended to think of systemic risk primarily in terms of financial institutions such as banks. However with the growth of disintermediation, in which companies can access capital market funding without going through banks or other intermediary-institutions, greater focus should be devoted to financial markets and the relationship between markets and institutions. This perspective reveals that systemic risk results from a type of tragedy of the commons in which market participants lack sufficient incentive, absent regulation, to limit risk taking in order to reduce the systemic danger to others. Law therefore has a role in reducing systemic risk.
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I. Introduction TC "I. Introduction" \f C \l "1" 
Governments and international organizations are calling for increased regulation of systemic risk. In the United States, for example, Congress has begun holding hearings on systemic risk in response to the recent sub-prime mortgage crisis and its impact on the mortgage-backed securities and commercial paper markets.
 The U.S. Federal Reserve, the European Central Bank, and other monetary agencies worldwide have likewise expressed concern about this crisis and its potential systemic effects.
 Governments are also increasingly concerned about the potential for systemic failure stemming from hedge fund collapses,
 originally raised by the near collapse of Long-Term Capital Management
 and more recently prompted by the unregulated spread of hedge funds as a favored investment tool.
 Financial leaders are also calling for increased focus on systemic risk that extends past the traditional, bank-oriented, approach.
 

There is, nonetheless, a great deal of confusion about what types of risk are truly “systemic”—the term meaning “[o]f or pertaining to a system”
—and what types of systemic risk should be regulated. Some commentators define systemic risk as “the probability that cumulative losses will occur from an event that ignites a series of successive losses along a chain of [financial] institutions or markets comprising . . . a system.”
 Others, however, define it as “the potential for a modest economic shock to induce substantial volatility in asset prices, significant reductions in corporate liquidity, potential bankruptcies and efficiency losses.”
 Still others define it as “[t]he risk that a default by one market participant will have repercussions on other participants due to the interlocking nature of financial markets. For example, Customer A’s default in X market may affect Intermediary B’s ability to fulfill its obligations in Markets X, Y, and Z.”
 


These definitions are inconsistent in several ways. For example, the trigger event in the first is merely an “event,” in the second a “modest economic shock,” and in the third a “default by one market participant.” The consequences of the trigger event are also different, in the first definition being “a series of successive [and cumulative] losses along a chain of institutions or markets,” in the second being “substantial volatility in asset prices, significant reductions in corporate liquidity, potential bankruptcies and efficiency losses,” and in the third being merely “repercussions on other [market or interlocking market] participants.” There is not even agreement on whether systemic risk should be defined by reference to market losses or just market participant losses.
 The only common factor in these definitions is that a trigger event causes a chain of bad economic consequences.

Alan Greenspan has summed up the confusion, observing that although “[i]t is generally agreed that systemic risk represents a propensity for some sort of financial system disruption[,] one observer might use the term ‘market failure’ to describe what another would deem to have been a market outcome that was natural and healthy, even if harsh.”
 As a result, the “very definition [of systemic risk] is still somewhat unsettled.”
 

If a problem cannot be defined, it cannot be solved—or, at least, it cannot be efficiently solved since confusion over the nature of the problem can obscure attempts to provide solutions. This article therefore proceeds, first, by trying to define systemic risk and by examining what it is about this risk that is most problematic. Building on that foundation, the article offers a conceptual framework for solving the problem of systemic risk, focusing on regulatory solutions. In that context, the article examines how risk itself—in particular, financial risk—should be regulated and then inquires how that regulatory framework should change by reason of the financial risk being systemic. Finally, the article focuses on systemic risk in an international context since, finance and markets being global, systemic collapse in one country can affect markets and institutions in other countries. To this end, the article examines the feasibility of international regulation, the extent to which regulatory solutions are universal or should be different for different countries, and the potential for a regulatory race to the bottom if regulation is done on only a national level. 

A threshold question is whether regulatory solutions are appropriate. This article argues they are because, like a tragedy of the commons,
 no individual market participant has sufficient incentive, absent regulation,
 to limit its risk taking in order to reduce the systemic danger to other participants and third parties.


II. DEFINING Systemic RISK TC "II. DEFINING Systemic RISK" \f C \l "1" 
A common factor in the various definitions of systemic risk is that a trigger event, such as an economic shock or institutional failure, causes a chain of bad economic consequences—sometimes referred to as a domino effect. These consequences could include (a chain of) financial institution and/or market failures. Less dramatically, these consequences might include (a chain of) significant losses to financial institutions or substantial financial-market price volatility. In either case, the consequences are to financial institutions, markets, or both. 

Financial Institutions:

Banks and other financial institutions (collectively, “institutions”) are important sources of capital. Therefore their failure, especially in large numbers, can deprive society of capital and increase its cost. Increases in the cost of capital, or decreases in its availability, are the most serious direct consequences of a systemic failure.

The classic example of systemic risk in this context is a “bank run,” in which the inability of a bank to satisfy withdrawal-demands causes its failure, in turn causing other banks or their creditors to fail.
 The original failure can occur when depositors panic, converging on the bank to quickly withdraw their monies. Because banks keep only a small fraction of their deposits on hand as cash reserves, a bank may have insufficient cash to pay all withdrawal-demands, causing it to default and ultimately fail.
 The chain of subsequent failures can occur because banks are closely intertwined financially. They lend to and borrow from each other, hold deposit balances with each other, and make payments through the interbank clearing system (whereby banks with equity and deposit accounts exceeding their liabilities can offer these excess funds to other banks who wish to increase loans to their customers).
 Because of this interconnectedness, one bank’s default on an obligation to another may adversely affect that other bank’s ability to meet its obligations to yet other banks, and “so on down the chain of banks and beyond.”
  

This is most graphically illustrated by the Great Depression.
 In response to the stock market downturn of August 1929 and the crash of October 1929, depositors en masse attempted to convert their bank deposits into cash.
 Many banks were unable to satisfy all of these demands, causing them to fail and contracting the money supply.
 These failures, in turn, caused many otherwise solvent banks to default,
 and many companies, deprived of liquidity, were forced into bankruptcy.
 During the height of the Great Depression, from 1930 to 1933, there were approximately 2000 bank failures yearly.

Although a chain of bank failures remains an important symbol of systemic risk, the ongoing trend towards disintermediation—or enabling companies to access the ultimate source of funds, the capital markets, without going through banks or other financial intermediaries
—is making these failures less critical than in the past.
 Companies today are able to obtain most of their financing through the capital markets without the use of intermediaries.
 As a result, capital markets themselves are increasingly central to any examination of systemic risk.
 Systemic disturbances can erupt outside the international banking system and spread through capital-market linkages, rather than merely through banking relationships.
  

Markets:
Under modern finance theory, investors and other market participants can protect themselves from risk by diversifying their investments. To the extent risk is negatively correlated, or uncorrelated, with market risk, the randomly distributed risks of a diversified investment portfolio “would tend to cancel out, producing a riskless portfolio.”
 To the extent systemic risk affects markets, however, it is positively correlated with the markets and cannot be diversified away.
 

The near failure of Long-Term Capital Management (“LTCM”) helps to illustrate the potential for this type of systemic risk. Although LTCM itself engaged in a diversified (and therefore inherently protective) hedging strategy, temporary market irrationality in bond pricing during August 1998, touched off by Russian government default on its bonds, caused LTCM to lose hundreds of millions of dollars and approach a default.
 The Board of Governors of the U.S. Federal Reserve System was concerned that LTCM’s default might shake confidence in worldwide financial markets:

Had Long Term Capital been suddenly put into default, its [derivatives] counterparties would have immediately “closed out” their positions. If counterparties would have been able to close-out their positions at existing market prices, losses, if any, would have been minimal. However, if many firms had rushed to close-out hundreds of billions of dollars in transactions simultaneously, they would have been unable to liquidate collateral or establish offsetting positions at the previously-existing prices. Markets would have moved sharply and losses would have been exaggerated.
 

Moreover, as a result of these market moves, 

there was a likelihood  that a number of credit and interest rate markets would . . . possibly cease to function for a period of one or more days and maybe longer. This would have caused a vicious cycle: a loss of investor confidence, leading to a rush out of private credits, leading to further widening of credit spreads, leading to further liquidations of positions, and so on.

To avoid this scenario from playing out and raising the cost of capital,
 the Federal Reserve proactively stepped in to broker a workout of LTCM’s debts.
  

There are overall similarities, however, between bank systemic risk and the kind of systemic risk represented by LTCM. In both, market shocks triggered institutional failures which in turn led, or could have led, to a chain of institutional and market failures. Both also were transmitted through linkages in a chain of relationships: in bank systemic risk, the linkages are interbank borrowings and the interbank clearing system for payments,
 in LTCM the linkages arose from its derivatives-based hedging strategy with other institutions
 which, in turn, had linkages with yet other institutions and markets.

An Integrated Perspective:

Institutional systemic risk and market systemic risk should therefore not be viewed each in isolation. Institutions and markets can be involved in both. Perhaps a better way to think about systemic risk is that its focus is sometimes critical financial intermediaries, like banks, that are pivotal to the funding of companies, and other times markets and/or institutions, such as hedge funds, that are either not financial intermediaries or at least not critical financial intermediaries. 

This integrated perspective is useful because a chain of failures of critical financial intermediaries, by definition, would significantly affect the availability and cost of capital. These failures, therefore, implicitly become a proxy for market consequences.
 In contrast, a chain of failures of institutions that are not critical financial intermediaries could only significantly affect the availability or cost of capital when those failures are large enough to jeopardize the viability of capital markets. As disintermediation increases, therefore, systemic risk should increasingly be viewed by its impact on markets, not institutions per se.

This perspective also reveals that the business or legal characterization of any given institution should be far less important, from the standpoint of systemic risk, than whether such institution is, in fact, a critical financial intermediary. Hedge funds, for example, are not critical financial intermediaries since they are not necessarily pivotal to the funding of companies. The likelihood that systemic risk would result from LTCM’s failure or from the failure of any other hedge fund therefore depends not on such entity’s characterization as a hedge fund per se but rather on the likelihood that its failure would jeopardize the viability of capital markets.
 Other than their lack of transparency—making it difficult to publicly determine the size of hedge fund exposures—there is little inherently unique about hedge funds from the standpoint of systemic risk.
 Equity investors in a failed hedge fund may lose their investments, but that should not necessarily raise concerns over systemic risk because those investors are necessarily wealthy and sophisticated
 and, if they are prudent, the hedge-fund investment will be only part of a diversified investment portfolio.
 Lenders to a failed hedge fund may not be repaid in full, but this is no different than a company defaulting on its debt, which is addressed as a regulatory matter through bankruptcy law. Derivatives counterparties to a failed hedge fund may not be paid if the derivatives settle in their favor; but this is no different than a company defaulting on its obligations to derivatives counterparties, which again is addressed as a regulatory matter through bankruptcy law. In LTCM, the potential for systemic risk existed not by reason of its intrinsic status as a hedge fund but by the sheer size of its exposure to other institutions and market participants.
 Size matters.

This is not to say that hedge funds, as operated in today’s market environment, do not pose greater systemic-risk potential than many other types of business organizations. They may because of their aggressive quest for above-market profits and quick returns,
 as well as the possibility of convergence in their investing strategies.
 But these characteristics are not intrinsic to the nature of a hedge fund as a private and unregistered investment vehicle,
 and indeed other types of business organizations, including private-equity firms and even ordinary operating companies, can, and sometimes do, engage in aggressive or converging investment strategies similar to those used by hedge funds.
    
Synthesizing these factors, we can reach a working definition of systemic risk: the risk that (i) an economic shock such as market or institutional failure triggers (through a panic or otherwise) either (x) the failure of a chain of markets or institutions or (y) a chain of significant losses to financial institutions, (ii) resulting in increases in the cost of capital or decreases in its availability, often evidenced by substantial financial-market price volatility.
 As clarified below, this definition of systemic risk will underlie the analysis in the remainder of this article, including the example used in Parts III.B and III.C to help identify and assess regulatory approaches.

This definition must be clarified in two ways. First, systemic risk should be distinguished from downturns that are caused by normal market swings. Although these downturns are sometimes conflated with systemic risk, they are more appropriately labeled systematic risk, meaning simply risk that cannot be diversified away and, therefore, affects most if not all market participants.
 As regulators call for management of systemic risk, it is important not to constrain market freedom in ways that deter systematic risk, which is a potentially healthy consequence so that markets can achieve equilibrium and avoid excessive interest rates or periods of inflation.
 Second, systemic risk is an economic, not a political, definition. It should not be used uncritically as an ex post political label for any large financial failure or downturn.  

III. REGULATING SYSTEMIC RISK TC "III. REGULATING SYSTEMIC RISK" \f C \l "1" 
A. The Appropriateness of Regulation TC "A. The Appropriateness of Regulation" \f C \l "1" 
Whether systemic risk should be regulated can be viewed as a subset of the question of whether it is appropriate to regulate financial risk. This article attempts to answer that general question and then examines how the answer should change by reason of the financial risk being systemic. 
Regulating Financial Risk:
The primary if not sole justification for regulating financial risk, argue scholars,
 is maximizing economic efficiency.
 Efficiency is thus the central goal of the U.S. securities laws,
 and it likewise appears to be the central goal of securities laws worldwide.
 It includes maintaining competition, protecting investors against fraud and other similar abuses, preventing externalities (or requiring those causing externalities to internalize their costs), and correcting other market failures.

Because systemic risk is a form of financial risk, efficiency should be a central goal in its regulation. Without regulation, the externalities caused by systemic risk would not be prevented or internalized because the motivation of market participants “is to protect themselves but not the system as a whole. . . . No firm . . . has an incentive to limit its risk taking in order to reduce the danger of contagion for other firms.”
 This observation holds true even for banks, which (absent regulation) will protect themselves but not the stability of the banking system.
 Moreover, even if market participants were able to collectively act to prevent systemic risk, they might not choose to do so. This is because the externalities of systemic failure include social costs that can extend far beyond market participants.
 Market participants thus will not want to internalize those costs and will take an insufficient amount of care in preventing them. 

As a result, there is a type of tragedy of the commons, in which the benefits of exploiting finite capital resources accrue to individual market participants, each of whom is motivated to maximize use of the resource, whereas the costs of exploitation, which affect the real economy, are distributed among an even wider class of persons.
 Furthermore, behavioral psychology predicts that individual market participants—by discounting the impact of systemic risk since it is so rare relative to other market risks, thereby increasing the apparent net positive expected value of acting selfishly
—may perceive an even greater mismatch between benefits and costs.

To minimize the externalities caused by this tragedy of the commons (and thereby maximize efficiency), regulation of systemic risk appears not only appropriate but needed.
 

Beyond Economic Efficiency:
Efficiency, however, should not be the only goal of regulating systemic risk. Even though systemic risk is a form of financial risk, it stands apart and should be differentiated from traditional financial risk. Traditional financial risk focuses on risks within the financial system, and then efficiency should plainly be the central goal. Systemic risk, though, focuses on risks to the financial system.
 

This focus reveals that systemic risk transcends economic efficiency per se. Failure of the financial system can generate social costs in the form of widespread poverty and unemployment, which in turn can destroy lives and foster crime.
 Although efficiency in a broad sense includes health and safety, these are sometimes viewed from a regulatory standpoint as going beyond efficiency.
 Protecting health and safety therefore should be additional goals of regulating systemic risk. 

These additional goals can be reduced, however, to the single goal of preserving stability of the financial system, since preserving stability would avoid the breakdown that could lead to health and safety concerns. This approach finds a measure of indirect empirical support in the report recently issued by the Department of Homeland Security (DHS) in connection with an anticipated bird-flu pandemic.
 DHS has prepared a list of seventeen industry sectors, including banking and finance, that might be affected by a pandemic and whose breakdown could have a debilitating impact on national economic security, public health, and safety.
 In each case, DHS’s primary goal is to preserve the stability of these industry sectors in the face of a pandemic.
 

For analysis purposes, the remainder of this article will assume that preservation of the financial system is socially desirable
 and thus stability should be an important regulatory goal.
 The goals of regulating systemic risk thus should include both efficiency and stability.
 

Regulatory Costs and “Efficiency”:

These goals can help to identify potential approaches to regulating systemic risk. Any regulatory regime incorporating these goals should be carefully crafted, however, because regulation is not costless.
 Indeed, its costs—which are both direct and indirect—can be high.
 The former include the cost of hiring government (or government-delegated) employees to enforce the regulation as well as associated monitoring and compliance costs.
 The latter include unintended consequences of regulation, such as moral hazard,
 loss of economic welfare caused by firms performing fewer transactions, and the dynamic costs of regulations acting as a barrier to innovation.
 For example, government intervention (or bailout loans) to prop up a failing company can foster moral hazard by making companies take more risks and investors act less diligently or cautiously.
 Regulation also can disrupt the efficient evolution of markets.

In identifying regulatory approaches, the discussion below therefore takes into account not only the goals of stability and efficiency but also the costs of regulation based on these goals. Although technically the concept of efficiency already should embody costs, there are two notions of efficiency at issue here. The first notion concerns efficiency in the context of systemic risk, which means preventing or internalizing externalities and correcting market failures.
 Because systemic risk can cause market failures and associated externalities,
 any regulatory approach that reduces systemic risk—and thus presumably any of the regulatory approaches identified below—will be efficient under that first notion. The discussion below therefore need not focus on this first notion of efficiency. The second notion of efficiency concerns the costs of regulation. Because regulation can be costly, efficiency also demands that the costs of regulation do not exceed its benefits.
 This second notion of efficiency thus becomes more transparent by separately recognizing those costs.
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To understand how systemic risk should be regulated, it is helpful to first examine historical approaches.

Historical Approaches:
Historically, regulation of systemic risk has focused largely on preventing bank failure.
 For example, federal insurance of bank deposits through the Federal Deposit Insurance Corporation (“FDIC”) is intended to prevent bank runs by alleviating fear that banks will default on deposit accounts.
 Also, capital adequacy requires banks to hold minimum levels of capital, a requirement intended to limit excessive risk taking and viewed as a buffer against financial crisis.
 Recently, the Basel II Capital Accord (“Basel II”) articulated a system of capital holding requirements based on banks’ risk exposures as the first of three regulatory “pillars.”

Even in their limited contexts, these approaches are imperfect. Some economists argue, for example, that rules preventing bank failure can cause moral hazard. Banks may increase risk exposures and reduce their capital ratios, knowing that the safety net will protect against sudden runs.
 And the creation of the FDIC safety net of deposit insurance removed “a major automatic mechanism by which troubled banks were previously closed and resolved” when depositors withdrew funds from insolvent banks.
 Deposit insurance also can permit insolvent banks to remain in operation and continue to generate losses,
 such as the $150 billion of losses generated by the ongoing operation of insolvent savings and loan associations.

Capital requirements are similarly imperfect. Constraining lending activities of banks can redirect funds to lenders whose constraints are not binding.
 Capital requirements also are said to undercut the ability of banks to build equity value.
 These requirements also can be imprecise, since the standards by which they are imposed are imprecise.

After the near-failure of LTCM, an attempt also has been made to study how to mitigate systemic risk arising from hedge-fund failure. However the main government report, spearheaded by the Federal Reserve Board, provided only general recommendations such as increased public disclosure of hedge fund activity, increased disclosure by public companies of exposures to highly-leveraged hedge funds, enhanced private sector risk-management practices, expanded risk-assessment authority for regulators over unregulated broker dealers and futures commission merchants, and increased off-shore hedge fund compliance with international standards.
 Even the Chairman of the U.S. Federal Reserve Board acknowledges the ongoing challenge.
 

Finally, although certain governmental bodies such as the U.S. General Accounting Office and the Securities and Exchange Commission (SEC) have recommended specific oversight practices and reporting requirements for hedge funds,
 these practices and requirements do not focus on systemic risk per se. The SEC, for example, is concerned about secret agreements that give some, but not all, hedge-fund investors privileged information about holdings or special redemption terms and about the tendency of some hedge fund managers to overvalue fund assets to maximize performance-based management fees or to hide losses.
 These problems are real,
 but their significance pales in comparison to the problem of systemic risk.
 Furthermore, the SEC appears to lack the jurisdiction to attack even these peripheral problems:

[M]anaging systemic risk is a decision for the [U.S.] Treasury Department or the Federal Reserve, not the SEC. The SEC’s charge is not to remedy concerns rooted in excessive leverage or complex derivatives transactions or otherwise to manage risk in financial markets. The fact that the SEC might worry about systemic risk does not give it jurisdiction over the matter . . . .
 

The primary lesson of these historical approaches is that attempts to regulate systemic risk can be imperfect and messy. Other lessons are quite secondary because the historical focus has been on bank systemic risk whereas modern models of systemic risk should be additionally focused on non-bank and market failures. To appreciate the difference, consider the recent sub-prime mortgage crisis. The Federal Reserve attempted to reduce the likelihood that this crisis might affect other financial markets by cutting the discount rate, which is the interest rate the Federal Reserve charges a bank to borrow funds when a bank is temporarily short of funds.
 The European Central Bank and other central banks similarly cut the interest rate they charge to borrowing banks.
 These steps, however, impacted banks, not financial markets directly.
 Furthermore, changes in monetary policy, such as cutting interest rates, may not work quickly enough—or may even be too weak—to quell panics, falling prices, and systemic collapse.
 The models advanced in this article are intended to deter these failures by augmenting, not replacing, traditional monetary policy. The article therefore next considers potential future regulatory approaches to complement monetary policy.

Potential Future Approaches:
To identify regulatory approaches, it is useful to think not only conceptually but also in concrete terms. For the latter purpose, it might be helpful to consider the following generic example, which is consonant with the working definition of systemic risk suggested here
 and consistent with supposition by the President’s Working Group on Financial Markets, Hedge Funds, Leverage, and the Lessons of Long Term Capital Management
 as well as testimony before the U.S. House of Representatives’ Committee on Banking and Financial Services
 of what a systemic market meltdown could look like. A large hedge fund or private-equity company defaults. Its many contractual counterparties rush to try to close out or otherwise protect their positions on hundreds of billions of dollars in transactions. As a result, collateral is liquidated and assets are sold in “fire-sales,” causing prices to drop sharply.
 The price-drops in turn exacerbate the rush to close out positions, which in turn causes prices to drop further. The price-drops become so severe that one or more capital markets stop functioning, at least temporarily. Investors lose confidence and begin withdrawing their money from the remaining capital markets, weakening those markets and—due to a perception, if not reality, of heightened default risk—leading to a significant widening of credit spreads and a resulting higher cost of capital. In a vicious cycle, the increased cost of capital triggers defaults, and also causes further liquidations of positions (to generate cash) and thus further price-drops.
 

Based on the normative rationales for regulating systemic risk, the lessons of historical regulation, and the foregoing example, this article next examines a range of potential regulatory approaches. Certain of these approaches are ex ante preventative, or prophylactic, to reduce the risk of systemic collapse, others are ex post reactive to mitigate the spread and consequences of systemic collapse.     

Averting Panics.  The ideal regulatory approach is to try to eliminate the risk of systemic collapse, ab initio. This theoretically could be achieved by preventing financial panics, since they are often the triggers that commence a chain of failures. Economists sometimes refer to this approach as the “monetarist” approach, identifying systemic risk with banking panics that produce monetary contraction.
 This approach appears to be a key feature of existing bank regulation, in which governmental deposit insurance is aimed at preventing bank runs.
 Panics can trigger market failures even outside the banking arena, however, such as when doubt arising over a market’s future liquidity triggers a stampede to sell first while the market is still liquid, thereby inadvertently destroying the market’s liquidity
; or, as in the generic example of a systemic market meltdown,
 when contractual counterparties rush to try to close out their positions, causing prices to drop so sharply that one or more capital markets stop functioning (at least temporarily), which in turn leads to a vicious cycle in which investors lose confidence.
 

Imposing regulation to help avert panics can facilitate the goal of stability. In the context of the above generic example, regulation might place conditions on closing capital markets and provide liquidity to keep them open, thereby obviating the vicious cycle that would be triggered if one or more such markets stopped functioning. Had this type of regulation been in place, some believe it would have alleviated the East Asian capital crisis of 1997-98.
 Incongruously, sometimes stability can be achieved by closing down capital markets to halt price-drops,
 though this can backfire by actually increasing investor panic.


Any regulation aimed at preventing panics that trigger systemic risk, however, could fail to anticipate all the causes of these panics. A former Vice Chairman of the Board of Governors of the U.S. Federal Reserve System believes, for example, that financial “panics can be set off by any number of things.”
 Furthermore, even when identified, panics cannot always be easily averted. Consider, for example, price shocks that cause panics.
 These shocks should not result from known risks because rational investors will price in the cost of those risks.
 But investors are not always rational. Earlier this decade, “high-yield corporate bonds (formerly known as junk bonds) were able to attract investors only by offering interest rates eight to 10 percentage points higher than U.S. government bonds.”
 By early 2007, however, high-yield bonds could attract investors by offering interest rates merely “little more than two percentage points” higher than government bonds.
 Although the reason for this marked decline in the risk premium is unclear,
 it may be attributable in part to the availability heuristic
: investors became complacent after observing that “the bursting of the technology bubble of the 1990s failed to produce a global disaster.”
 It may also be attributable to herd behavior, which economists call the “bandwagon effect,”
 under which investors follow the trends in markets and potentially overvalue or undervalue assets,
 thereby making irrational investment decisions.

Furthermore, because the same trigger can foreshadow small consequences some times and large consequences other times, regulation intended to avert panics should attempt to take into account what it is beyond the triggering event that sorts the magnitude of the consequences, and should apply only to deter panics that trigger large consequences. It is questionable, though, whether such a sorting mechanism is always discernible ex ante.
 Without such a sorting mechanism, regulation can impede market growth or undermine the market experimentation and innovation on which growth depends. For example, an underlying cause of the recent sub-prime mortgage-related crisis was that mortgage loans turned out to be undercollateralized, due to the drop in home prices.
 One could deter a future such crisis by regulating a collateral-value restriction on mortgage loans, perhaps akin to that imposed on so-called “margin” loans after the Great Depression.
 Mortgage lenders would then have to discount home values to anticipate the possibility of falling home prices. But that would not only significantly impede the growth in home ownership but also impose a high administrative cost on lenders as well as on government employees monitoring the regulation. 
Disclosure.  Another potential prophylactic approach is disclosure. Disclosing risks traditionally has been viewed, at least under U.S. securities laws, as the primary market-regulatory mechanism.
 It works by reducing, if not eliminating, asymmetric information among market players, making the risks transparent to all.
 It therefore might seem that, in a world of perfect disclosure, financial panics would be minimized because investors would price in all risks.
 Indeed, the government report issued after LTCM’s near-failure recommended increased public disclosure by hedge funds.
 

In the context of systemic risk, however, individual market participants who fully understand that risk will be motivated to protect themselves but not the system as a whole.
 Requiring non-public entities such as hedge or private-equity funds to disclose their financial condition or leverage would thus do relatively little to deter systemic risk, since investors or counterparties of those entities are unlikely to care about that disclosure to the extent it pertains to systemic risk. Furthermore, those investors and counterparties already demand, and usually receive, disclosure to the extent it helps them assess the merits of their investments, qua investments.

Commentators also have argued that imposing additional disclosure requirements may even be counterproductive, one contending that market participants presently have an incentive to carefully investigate their counterparties’ creditworthiness but, if the market were regulated, less experienced actors might engage in derivatives trading,
 another arguing that increased disclosure would cause market participants to change their behavior (e.g., traders would become more cautious, demanding that prices move farther before making trades), thereby ultimately reducing market liquidity.

The efficacy of disclosure is further limited by the increasing complexity of transactions and markets.
 A contributing factor to the recent sub-prime crisis, for example, is allegedly that “[a] lot of institutional investors bought [mortgage-backed] securities substantially based on their ratings [without fully understanding what they bought], in part because the market has become so complex.”
 The complexity increases to the extent derivatives are involved; it has been argued that investment strategies utilizing derivative instruments are so complex that, even if disclosure is provided, sophisticated investors (or regulators) might not be able to fully appreciate the risk of any given strategy.
 This risk can be significant since derivatives can allow leverage up to 1,000 times the amount of capital put down.
 

This article does not purport to resolve the ongoing broader debate of whether to regulate derivatives, absent effective disclosure.
 In the context of systemic risk, however, the issue of derivatives regulation is best viewed as bifurcated: regulation of derivatives used for speculation, and regulation of derivatives used for hedging. Derivatives used for speculation are thought to increase the potential for systemic risk.
 Recently-enacted derivatives netting provisions in the U.S. Bankruptcy Code,
 however, are aimed at mitigating this risk.
 The extent to which these netting provisions will be effective to reduce systemic risk is ultimately an empirical question.

Derivatives used for hedging, in contrast, may actually reduce the potential for systemic risk.
 Hedging is intended to protect institutions from risk by using credit derivatives to diversify that risk.
 The most widely used derivative instrument for this purpose is the credit-default swap, under which one party agrees, in exchange for receiving a fee paid by a second party, to assume the credit risk of certain debt obligations of a specified borrower or other obligor. If a “credit event” (for example, default or bankruptcy) occurs in respect of that obligor, the first party will either (i) pay the second party an amount calculated by reference to post-default value of the debt obligations or (ii) buy the debt obligations (or other eligible debt obligations of the obligor) for their full face value from the second party.
 Hedging also is effected through risk securitization, in which a company, bank, or other entity (a “hedged party”) transfers the credit risk of a portfolio of corporate loans, bonds or other debt obligations to a special-purpose vehicle (“SPV”). The SPV raises funds to support that assumption of risk by issuing securities to investors in the capital markets. The SPV agrees to make certain predetermined payments to the hedged party if the credit risk of the portfolio increases (as determined by the default or bankruptcy of the borrowers or other parties obligated to the hedged party respecting debt obligations in the portfolio). Because any such payments would reduce the SPV’s assets from which investors receive repayment of their securities, investors are exposed to the credit risk of the portfolio. In return for assuming this risk, the hedged party pays the SPV fees that are applied, along with the SPV’s other assets, to repay the investors at a rate-of-return appropriate to the risk.
  
These hedging strategies facilitate risk-spreading to parties better able to bear the risks, including the “deep pockets” of the global capital markets.
 This diversification of risk also reduces the likelihood that a default will cause any given institution to fail, and mitigates the impact of any such failure on other institutions—not unlike the effect of limiting financial-exposure limits.
 On the other hand, diversifying risk through hedging increases linkages among market participants which, at least in part, could offset the risk spreading and foster systemic risk: if an institution fails, it would potentially impact many more other institutions. Furthermore, hedging strategies sometimes fail,
 and diversification increases the chance that some market participants may not fully understand the risks they are taking on. The net effect of hedging strategies, however, appears to be a positive reduction of risk.
  

Requiring additional disclosure would thus appear to do relatively little to mitigate the potential for systemic risk, even to the extent that potential results from the use of derivatives. 

Financial-Exposure Limits.  The failure of one or more large institutions (such as a large hedge fund, like LTCM) could create defaults large enough to de-stabilize other highly-leveraged investors,
 increasing the likelihood of a systemic market meltdown (as illustrated by the generic example
). This suggests another possible approach to regulation: placing limits on inter-institution financial exposure.
 Financial-exposure limits would facilitate stability by reducing the losses of any given contractual counterparty, and thus the likelihood that such losses would cause the counterparty to fail. Such limits also might reduce the urgency, and hence the panic, that contractual counterparties feel about closing out their positions.

This approach is now applicable to banks through lending limits, restricting the amount of bank exposure to any given customer’s risk.
 A way of thinking about these limits is that they assure diversification of risk.

[How well would this approach work,
 especially if extended beyond banks? What are the costs of extending this approach beyond banks/financial intermediaries? To what extent also might it retard investment? Wouldn’t diversification of risk be better if market driven, since that eliminates the regulatory costs and rational market participants naturally want to diversify their risk. The extension of this approach beyond banks is currently being considered by some financial leaders. The First Deputy Managing Director of the IMF, for example, recently observed that many non-bank entities, including conduits and structured investment vehicles (SIVs), have attempted to limit financial exposure by undertaking maturity mismatches traditionally associated with banks.
]

Reducing Leverage.  Reducing leverage is relevant to systemic risk insofar as it reduces the risk that a financial entity fails in the first place and also reduces the likelihood “that problems at one financial institution could be transmitted to other institutions.”
 Absent leverage, institutions can absorb losses linearly, dollar for dollar. Institutions may shrink, but they would not default on debt. The less leverage, the less likely it is (other factors being equal) that an institution would fail to pay its debts as they mature.
 

High leverage, however, can cause institutions to absorb losses “exponentially” in the sense that losses beyond a certain level (depending on the institution’s size and leverage) will precipitously degrade an institution’s ability to pay its debts. Default in paying debts might well cause the institution’s failure,
 as well as trigger a potential chain of defaults as other institutions are not paid amounts owed them (and, in turn, if highly leveraged, might then be unable to pay amounts owed to yet other institutions). 

Reducing leverage is therefore primarily prophylactic, reducing the risk and mitigating the spread and consequences of systemic collapse.
 Reducing leverage would also strongly facilitate the goal of stability. It nonetheless could create significant costs. Some leverage is good,
 though there is no optimal across-the-board amount of leverage that is right for every company.
 Regulation that attempts to track optimal leverage thus would be nuanced and highly complex, as illustrated by the complexity of the Basel II capital adequacy requirements. These requirements, designed to reduce leverage of banks, mandate that banks hold minimum amounts of capital as a function of the riskiness of their assets.
 It has been observed, however, that “the advanced approaches of Basel II are ‘too complex’ for anyone to understand, and the mathematical formulas in various drafts of the framework can look like a foreign language to some readers.”
 Imposing unnunanced limitations on leverage, however, could impair a firm’s ability to operate efficiently and impede economic growth.

[Consider
 possibly reducing leverage permitted by derivatives.
 Discuss also the importance of “size matters,” in that small institutional failures are unlikely to result in failures to pay amounts large enough to trigger other institutional defaults, so perhaps limitations on leverage should be applied only to large firms. Is there precedent for that, and might it violate equal protection under the U.S. Constitution? Consider also the efficacy of this (reducing leverage) approach in that structured finance can be used to mask leverage.
]  

Ensuring Liquidity.  This approach could facilitate stability in two ways: by providing liquidity to prevent financial entities from defaulting (or to prevent defaulting financial entities from failing
), and by providing liquidity to capital markets as necessary to keep them functioning.
 This would strengthen these two key links in the systemic meltdown chain,
 thereby strongly facilitating the goal of stability. To the extent liquidity averts a collapse, it functions prophylactically; but its primarily function is reactive, to mitigate the spread and consequences of systemic collapse. 

There are at least two possible regulatory ways to ensure liquidity: creating a lender/market-maker of last resort (hereinafter, generically, a “liquidity provider of last resort”), and imposing entity-level liquidity requirements.
 In the former context, economists argue that monetary contractions can occur when market crashes engender fears that lenders will lack resources to extend loans.
 However, panic will not usually become contagious (and thus systemic), they contend, when a lender of last resort provides adequate liquidity.
 Thus, in the case of the Great Depression, the negative effects would have been considerably muted (they argue) through actions by the government central bank to provide the needed liquidity to maintain stability within the monetary supply.
 

Establishing a liquidity provider of last resort could be an expensive proposition, potentially creating moral hazard and shifting cost to taxpayers.
 It also could foster adverse selection. Nonetheless, these costs may be controllable. The discussion below considers controlling these costs first in the context of providing liquidity to institutions by making loans, then in the context of providing liquidity to markets by purchasing securities.  

In the first context, the moral-hazard cost could be controlled, for example, by following a policy of “constructive ambiguity” under which the liquidity provider of last resort would have the right but not the obligation to intervene, and the rules by which it decides which to do would be uncertain to third parties.
 Additional ways to control moral hazard might include setting qualification criteria for borrowing and repayment incentives for borrowers,
 and requiring coinsurance.
 And adverse selection costs could be controlled by gathering information on and evaluating potential borrowers, limiting the criteria by which loans are disbursed, and imposing covenants and limitations on use of proceeds.

Any shifting of costs to taxpayers could also be controlled. Rather than using taxation to establish the pool of funds from which the liquidity provider of last resort could make advances, the pool could be funded, for example, by charging “premiums” to market participants, not unlike insurance. FDIC deposit insurance, for example, is financed in this way.
 Even if the pool of funds is raised by taxes, the funds could be invested to maintain their value until used, and loans could be advanced at a market interest rate. The failure of the International Monetary Fund (“IMF”), when acting as a lender of last resort to sovereign states, to charge a market interest rate on its loans is precisely what shifts costs to the taxpayers of IMF member-nations, who fund the loans.
 That failure, however, is political and not inherent in the concept of a lender of last resort.
  

Yet another way to avoid shifting costs to taxpayers is to privatize the role of liquidity provider of last resort, or at least to reallocate the source of liquidity-funding from taxpayers to private credit and other capital markets.
 Privatization would not only minimize, if not eliminate, taxpayer costs but also should minimize the moral hazard [and adverse selection] costs.  SEQ CHAPTER \h \r 1The discussion below first examines how privatization could work in the context of institutional systemic risk and then inquirers how market systemic risk might affect the analysis.

Shifting the source of funding to capital markets would eliminate the need for taxpayers to pay for the funding since the size of these markets should be large enough to accommodate the legitimate financing needs of troubled institutions.
 Such a shift also would significantly reduce the problem of moral hazard because, notwithstanding the size of these markets, an institution will have no assurance that private credit will be available
—and the risk of potential default will make institutions more cautious. Furthermore, as explained below,
 any conditions that a government-sponsored liquidity provider of last resort imposes to minimize moral hazard could be similarly imposed in a capital-market context. 


As a practical matter, this approach could only work if capital-market financiers obtained priority on their new loans to troubled institutions. Without a priority, the information asymmetry between the institution and potential financiers would likely be too large; after all, the institution will be collapsing, and time will be of the essence to avoid a systemic meltdown. A priority also will be needed because new-money financiers would not want to be “taxed” by the claims of existing creditors.
 The law could create priorities in many ways, but the simplest is perhaps a statutorily-mandated priority not unlike that set forth in bankruptcy law to attract new-money financing to help reorganize troubled companies.
  


Giving priority to new-money financiers might create costs, most significantly by effectively subordinating the institution’s existing unsecured creditors, thereby affecting ex-ante lending incentives and potentially driving up the cost of credit. This cost, however, should be minimal for two reasons. Even  SEQ CHAPTER \h \r 1a government-sponsored liquidity provider of last resort is likely to demand priority,
 so privatizing the funding would likely not create costs beyond that created by any liquidity-provider-of-last-resort scheme. Furthermore, granting priority to attract new-money credit “tends to create value for unsecured creditors,” even where those creditors’ claims are subordinated to the new money,
 since credit increases a borrower’s liquidity, thereby reducing its risk of failure and increasing the expected value of unsecured claims.
 


 SEQ CHAPTER \h \r 1New-money credit nonetheless could decrease value to unsecured creditors if overinvestment occurs.
 Monitoring, though, can limit the risk of overinvestment.
 Any law authorizing a priority therefore should enable existing creditors to scrutinize and object to excessive amounts of new-money priority financing and to monitor its use as appropriate.
Under what conditions should the law authorize the priority (and concomitant monitoring)? Although the law could attempt to specify those conditions in advance, determining when a failing institution is likely, absent liquidity, to trigger a systemic meltdown is probably a judgment call that should be decided in light of all the circumstances. A neutral government-sponsored agency could be assigned this decision-making role. It might then be possible to combine the best of both worlds by enabling the decision-making agency to disburse the capital-market funds through non-recourse back-to-back lending, in which the agency borrows funds from the capital markets on a non-recourse basis and re-lends those funds to the institution, assigning the institution’s priority loan to the capital-market financiers as collateral.
 

The foregoing examination focused on a liquidity provider of last resort providing liquidity to institutions by making loans. Consider next providing liquidity to markets by purchasing securities.
 This is different in at least three ways: (i) it is less obvious who would request that liquidity be provided; (ii) it is less clear how priority would be achieved on the purchased securities; and (iii) because markets themselves would be at issue, it is dubious that capital markets would be sufficiently robust, at the time, as a source of privatized funding.
 
The first difference is not problematic since a government agency could decide when liquidity should be provided. The second difference is likewise surmountable. For example, the law could grant the liquidity provider of last resort a priority in the purchased securities over other securities of that type. Thus, a liquidity provider of last resort purchasing bonds of XYZ Corporation would, if provided by law, obtain priority of repayment over all other holders of XYZ bonds. Even without a priority, however, the liquidity provider of last resort could purchase market securities at a deep enough discount to ensure ultimate repayment. Buying at a discount would also help to reduce moral hazard without the need for a policy of constructive ambiguity to the extent prices stabilize well below the levels paid by speculating investors. The only question would be whether market prices stabilize at a sufficient level to preserve a robust market if the necessary discount is very large.

One might ask why, if a liquidity provider of last resort can invest at a deep discount to stabilize markets and still make money, private investors won’t also do so, thereby eliminating the need for a liquidity provider of last resort. The answer at least in part is that individuals at investing firms will not want to jeopardize their reputations (and jobs) by causing their firms to invest at a time when other investors have abandoned the market. Empirical evidence confirms that individuals engage in this type of herd behavior.

The third difference—that because markets themselves would be at issue, it is dubious that capital markets would be sufficiently robust as a source of funding—is less surmountable. There is, of course, a middle ground: look first to capital markets as a source of last resort funding, but maintain some backup source of taxpayer-funded liquidity in case market funding is unavailable.
 In any event, the availability of privatized funding is less important to the extent the liquidity provider purchases securities with priority or at a deep discount, thereby ensuring repayment in either case.

Nothing in this discussion of liquidity providers of last resort has necessarily differentiated between domestic and international liquidity demands. A threshold difference is identifying the entity that would act as liquidity provider of last resort.
 This article later examines who might act as an international liquidity-provider of last resort.

The other possible regulatory means to ensure liquidity is to impose entity-level liquidity requirements. Even in the banking context, however, these types of requirements are expensive,
 and they would be even harder to apply and manage in a broader context since the entities would be less uniform. [Consider also what entity-level liquidity requirements would mean for non-bank entities.
] Nor would entity-level liquidity requirements be applicable to ensuring market liquidity.

Ad Hoc Approaches.  The extent to which ad hoc (that is, purely reactive) regulatory responses to systemic risk facilitate stability and efficiency is, of course, partly dependent on what those responses turn out to be. Nonetheless, some general observations can be made. For example, ad hoc approaches do not always work. Sometimes they are too late and the harm has been done or no longer can be prevented, and sometimes there is insufficient time to fashion and implement an optimal solution. In these cases, ad hoc approaches do not strongly facilitate the goal of stability, and therefore are second-best. 

From an efficiency standpoint, ad hoc approaches can help to minimize the difficulties in measuring, and balancing, costs and benefits. It may be hard to quantify in advance, for example, the likelihood that the failure of a given firm or other triggering event would cause a systemic meltdown.
 Because ad hoc approaches are ex post in nature—by definition, not initiated until the time of the potential failure—they can make quantification easier.
 Furthermore, ad hoc approaches reduce moral-hazard cost to the extent an institution cannot know in advance whether, if it faces financial failure, it will be bailed out or fail.
 For these reasons, central banks often pursue a policy of “constructive ambiguity” in setting criteria whether to bail out failing banks, effectively making the decision ex post on an ad hoc basis.

Market Discipline.  As the discussion of ad hoc approaches has shown, regulatory approaches to systemic risk do not have to be prescriptive ex ante. In a market context, moreover, they may not have to be prescriptive at all. Some amount of bank “regulation,” for example, is believed to be imposed by the market itself.
 Market-imposed regulation is efficient insofar as it minimizes regulatory costs.
 

Although in theory perfect markets would never need external regulation,
 actual markets, including financial markets, are not perfect. Under a market-discipline approach, the regulator’s job is to ensure that market participants exercise the type of diligence that enables the market to work efficiently.
 This is often achieved by ensuring that market participants have access to adequate information about risks, and by arranging incentives so those who influence an institution’s behavior will suffer if that behavior generates losses.
 This is the type of approach taken by the United States government under the second Bush administration to minimize hedge-fund failure and the resulting possibility of systemic risk.

 Market discipline is, superficially, a low-cost prophylactic regulatory approach. For two reasons, however, a market-discipline approach only weakly facilitates the goal of stability. Market discipline to avoid systemic risk already has been shown to be inherently suspect because no firm has sufficient incentive to limit its risk taking in order to reduce the danger of systemic contagion for other firms.
 Perhaps this helps explain why, even though the banking and securities-brokerage industries have in large part been subject to a market-discipline regulatory approach,
 significant potential for systemic risk from an LTCM default was attributed to the overly “generous terms from the banks and broker-dealers that provided credit [to LTCM] and served as counterparties.”
 

Furthermore, even outside of the systemic-risk context, regulators have a mixed track record, absent prescriptive rules, of ensuring that participants exercise market discipline.
 Until the recent sub-prime mortgage debacle, industry observers were expressing concern that banks were increasingly competing to make loans without financial covenants, although it is questionable whether that constitutes “safe and sound” banking practice
—a standard of self-discipline that regulators are supposed to ensure that banks follow.
 The marked decline in the risk premium that has been charged by investors may well represent yet another example of weak market discipline.
 

This mixed track record of ensuring that participants exercise market discipline can be partly explained by behavioral psychology. Investors cannot accurately price risks that rarely occur and are unpredictable.
 In the context of political risk, for example, investors “often alternate between assessments [of that risk] that, in hindsight, were either much too high or much too low,” creating a “pattern . . . of alternating optimism and skittishness.”
 This pattern partly reflects “availability bias,” or the tendency of a recent crisis to be the most available concept in an investor’s mind.
 In part, also, it reflects the documented human tendency to underestimate the likelihood of very rare but potentially devastating risks.
 A similar alternating pattern would be expected in the systemic-risk context, which (like political risk) is both rare and unpredictable.
 

Occasional failures by regulators to maintain market discipline also may reflect the almost endemic shortage of funding for regulatory monitoring as well as potential political bias against interfering with markets.
 According to the U.S. General Accounting Office (GAO), for example, the SEC has had an increasingly inadequate labor force since 1995.

Thus, although market discipline is attractive as a supplement to other regulatory approaches, there is some doubt whether it should serve as the exclusive, or even primary, regulatory mechanism. 

C. Assessing Regulatory Approaches TC "C. Assessing Regulatory Approaches" \f C \l "1" 
The discussion above has identified potential regulatory approaches. The article now attempts to assess these approaches, first by examining cost-benefit balancing as a means of assessment, then by considering whether that balancing should be influenced by possible application of a precautionary principle, and finally by assigning possible values to the balancing.  
Cost-Benefit Balancing and the Precautionary Principle:

Cost-benefit balancing, as has been discussed, is a means of measuring the efficiency of regulation.
 It is also a well-recognized test for regulatory political viability. For example, before any major rule may take effect, U.S. regulatory agencies must submit a cost-benefit analysis to Congress.
 To this end, regulatory agencies use a variety of methodologies to evaluate regulations,
 including applying different values when monetizing the costs and benefits of regulations.
 Regulatory evaluations also can take into account non-quantifiable benefits and costs that may have been key factors in an agency’s decision to promulgate a rule.
 

To the extent regulation deals with health and safety issues (as could arise in the case of systemic risk
), agencies go even further beyond strictly econometric cost-benefit modeling. Perhaps the most relevant example for systemic risk is regulation designed to address the risk of catastrophic events or large, irreversible effects where the actual level of risk is indeterminate.
 In these cases, regulators often apply a precautionary principle, which allows regulation based on a presumption that benefits will outweigh costs.
 In the principle’s most utilized form, regulators may decide to regulate an activity notwithstanding lack of decisive evidence of the activity’s harm, such as controlling low-level exposure to carcinogens notwithstanding lack of proof of a causal connection between such exposure and adverse effects to human health.
 Regulation should not be blindly precautionary
 but should be proportional to the chosen level of protection based upon an examination of potential benefits and costs, which include non-economic considerations including public acceptability and the preeminence of health over economic considerations.
 

Assigning Possible Values to the Cost-Benefit Balancing:
Applying these principles, the costs would be those of implementing the regulatory approach to reduce systemic risk, and the benefits would be measured by the costs saved by avoiding the risk. These saved costs would likely be high because they include not only direct economic costs but also indirect social costs.
 Because the benefits (i.e., saved costs) would be realized only if systemic risk that otherwise would occur is avoided, they should be discounted by the less-than-100% probability that systemic risk will occur,
 taking into account the also less-than-100% probability that regulation will avoid it. Regulation would be efficient whenever the expected value of those costs with regulation were less than that without regulation.

Formulaically, the expected value computations can be described as follows:

Expected Value (without regulation) = [likelihood of systemic meltdown without regulation]%  SEQ CHAPTER \h \r 1× $[cost of systemic meltdown] + [likelihood of avoiding systemic meltdown without regulation]%  SEQ CHAPTER \h \r 1× $[cost of having avoided systemic meltdown]  

Expected Value (with regulation) = [likelihood of systemic meltdown with regulation]%  SEQ CHAPTER \h \r 1× $[cost of systemic meltdown] + [likelihood of avoiding systemic meltdown with regulation]%  SEQ CHAPTER \h \r 1× $[cost of having avoided systemic meltdown] + $[cost of regulation]

To portray these equations more elegantly, let these amounts be represented by symbols, where

EV1 is the Expected Value, without regulation

EV2 is the Expected Value, with regulation

γ is the likelihood of systemic meltdown without regulation, expressed as a percentage

M is the cost of systemic meltdown, expressed in dollars

A is the cost of having avoided systemic meltdown, expressed in dollars

λ is the likelihood of systemic meltdown with regulation, expressed as a percentage

R is the cost of regulation, expressed in dollars

Using these symbols,


EV1 = γ  SEQ CHAPTER \h \r 1× M + (1- γ)  SEQ CHAPTER \h \r 1× A


EV2 = λ  SEQ CHAPTER \h \r 1× M + (1- λ)  SEQ CHAPTER \h \r 1× A + R
One can simplify these equations by recognizing that A, the cost (aside from the cost of regulation, R) of having avoided systemic meltdown, equals zero. Therefore, 

EV1 = γ  SEQ CHAPTER \h \r 1× M

EV2 = λ  SEQ CHAPTER \h \r 1× M + R
Systemic risk thus should be regulated if EV2 is less than EV1 (that is, if λ  SEQ CHAPTER \h \r 1× M + R is less than γ  SEQ CHAPTER \h \r 1× M).

The interesting question, therefore, is how to estimate the values to be used in these equations. Before examining what these values might be for the regulatory approaches identified, a generic balancing can provide a useful perspective. For this purpose, initially estimate γ, the likelihood of systemic meltdown without regulation, at the two-year “25% probability” prediction discussed at the Sixth Annual Conference of the International Insolvency Institute.
 Even with regulation, there must be some chance of systemic risk occurring, so initially—without yet examining any particular regulatory approach—the article will estimate that risk, λ, at 10% in two years
 on the theory that even the best regulatory approach cannot eliminate the chance of systemic risk. Although the cost of a systemic meltdown, M, is extremely difficult to pin down, analysts at J.P. Morgan have estimated that LTCM’s failure would have cost its larger bank-creditors $500-700 million each, not to mention the costs to others.
 The article therefore will initially assume that M is likely to be at least $1 billion, and perhaps far greater.
 Finally, although the cost of regulation, R, is dependent on the type of regulatory approach, initially assume it will not exceed $100 million biannually.

Applying these values, 10%  SEQ CHAPTER \h \r 1× $1,000,000,000 + $100,000,000 = $200,000,000, which is less than 25%  SEQ CHAPTER \h \r 1× $1,000,000,000 = $250,000,000. If these values are realistic, regulation appears to be justified.

A quantitative analysis is no better than its assumptions, of course, and this article’s assumptions rely on no hard empirical data. Furthermore, a truly realistic balancing of costs and benefits could depend on the particular mechanisms by which systemic failures can arise.
 The foregoing results should therefore be interpreted cautiously. All that can truly be said with confidence is that so long as M, the cost of a systemic meltdown, is much greater than R, the cost of regulation, then regulation should be justified. 

This provides, however, a useful way of thinking about the balancing, especially since M is likely to be much greater than R.
 Moreover, because a systemic meltdown can be catastrophic though the actual level of risk is indeterminate,
 a precautionary principle might appropriately apply to the balancing, allowing regulation based on a presumption that benefits will outweigh costs.

Critics of regulation, on the other hand, might argue that actual regulatory costs are likely to be much higher than $100 million biannually because any regulation would slow down economic growth, which itself would be a cost.
 Because the equations above do not discount R, any such slowdown in economic growth would significantly increase EV2, making it less likely that regulation would be justified. Presumably, though, even if regulation could potentially slow down economic growth—and recall that any regulation should be crafted as not to have that effect
—a slowdown would not be inevitable, so the cost of any slowdown should be discounted. 
Next consider how these equations might apply to the specific regulatory approaches previously identified.
 Of these approaches, several do not seem worthy of further consideration. Regulation aimed at averting panics would likely fail to anticipate all the causes of these panics, would not necessarily deter even identified panics, and could impede market growth; mandating increased disclosure would do relatively little to deter systemic risk and may even be counterproductive; and placing limits on inter-institution financial exposure or micromanaging institutions to diversify risk through hedging might retard investment, whereas institutions are market-driven anyway to diversify risk.
 That leaves four potentially viable approaches: market discipline, ad hoc approaches, reducing leverage, and ensuring liquidity.  

Because market discipline has minimal regulatory costs, it is necessarily efficient under the equations.
 It is nonetheless suspect as a regulatory approach for two reasons: firms lack sufficient incentive to limit risk taking in order to reduce the danger of systemic contagion for other firms, and regulators have a mixed track record of ensuring that participants exercise market discipline, absent prescriptive rules.
 Market discipline therefore should be used as a supplement to other regulatory approaches.

Ad hoc approaches do not quite fit, at least ex ante, into the equations because they are, by definition, crafted after a crisis occurs or is imminent. At that time, however, they are likely to be efficient in that it is then easier to measure and balance costs and benefits.
 Ad hoc approaches also reduce the moral-hazard cost.
 Nonetheless, these approaches are inherently second-best: after a crisis occurs or is imminent, there may well be insufficient time to implement optimal solutions, and the harm already may have been done or can no longer can be prevented.
 Ad hoc approaches therefore should be considered to the extent a systemic meltdown threatens notwithstanding other protections. 

The remaining two regulatory approaches, reducing leverage and ensuring liquidity, are more appropriately suited for testing under the equations as potential solutions to the problem of systemic risk. Reducing leverage reduces the risk that a financial entity will fail in the first place, and also reduces the likelihood of a chain of institutional failures.
 The trick, however, will be trying to find a simple way of determining the appropriate maximum amount of leverage for different types of companies—in each case a maximum that neither impairs the companies’ ability to operate efficiently nor impedes economic growth. To reduce monitoring and other regulatory costs, such a limitation on leverage might be imposed only on companies exceeding a certain size. Still, monitoring and enforcement could be at issue to the extent structured finance is used to mask leverage—though at least in the United States, that use is increasingly discouraged.


Ensuring liquidity would help to prevent financial entities from defaulting, and also would help to prevent defaulting financial entities from failing. Liquidity additionally could be provided to capital markets as necessary to keep them functioning. Of the two suggested ways to ensure liquidity,
 creating a liquidity provider of last resort appears to be simpler and easier to implement. Although establishing a liquidity provider of last resort could be expensive, especially to the extent it creates moral hazard, this expense could be controlled by following a policy of “constructive ambiguity” in deciding whether to lend
 or, when providing liquidity to markets, by buying securities at a discount.
 Other costs of a liquidity provider of last resort would appear to be modest.
 



Subject to the caveats noted,
 how might these two approaches fare under a cost-benefit analysis? Although the expected value without regulation, EV1, would not change, the expected value with regulation, EV2, would change because both λ, the likelihood of systemic meltdown with regulation, and R, the cost of regulation, are functions of the particular regulatory approach. Consider first the reducing-leverage approach. This approach would probably strongly reduce the risk of a systemic meltdown. Therefore assume that λ = 5% for this approach. But because the approach would be very expensive, assume, for illustrative purposes, that R = $1 billion. Inserting these values into the equations, 

EV1 = γ x M 
       = $250,000,000

EV2 = λ x M + R
       = 5% x $1,000,000,000 + $1,000,000,000

       = $1,050,000,000

Therefore, under these values, this regulatory approach, reducing leverage, would not appear to be justified. 


As mentioned, however, the cost of a systemic meltdown, M, is likely to be far in excess of $1 billion.
 Consider how the answer might change if M were varied. Assume, for example, first that M = $2 billion and then that M = $5 billion. If M = $2 billion, EV2 still would remain greater than EV1,
 so reducing leverage again would not be justified as a regulatory approach. And, even if M = $5 billion, the equations would only reach a parity.
 Reducing leverage therefore would not appear to be justified as a regulatory approach unless ways can be found to significantly reduce its costs.  


Next consider the approach of ensuring liquidity. This approach would probably moderately reduce the risk of a systemic meltdown. Therefore assume that λ = 10% for this approach. Although this approach could be very expensive insofar as it fosters moral hazard, the article will assume that moral hazard is controlled through a policy of constructive ambiguity.
 Therefore assume, for illustrative purposes, that R = $100 million.
 Inserting these values into the equations,  

EV1 = γ x M 
       = $250,000,000

EV2 = λ x M + R
       = 0.10 x $1,000,000,000 + $100,000,000

       = $200,000,000

It therefore appears that ensuring liquidity may well be a viable regulatory approach since EV2 is $50,000,000 less than EV1. And the attractiveness of this regulatory approach would be dramatically enhanced if the variations of M discussed above were applicable. For example, if M = $2 billion, EV2 would be $200,000,000 less than EV1 .
 And, if M = $5 billion, EV2 would be $650,000,000 less than EV1 .
 This result, that EV2  is less than EV1, is largely supported even if γ, the likelihood of systemic meltdown without regulation, is stressed downward.

Therefore, even without the support provided by the precautionary principle, it appears that ensuring liquidity should be justified as a regulatory approach to the extent—as this article argues should be possible
—moral hazard can be minimized. 

D. Recommendations TC "D. Recommendations" \f C \l "1" 
A regulation establishing a liquidity provider of last resort, then, is the approach to minimizing systemic risk that would have the best chance of success under any number of circumstances. The liquidity provider of last resort would provide liquidity to help prevent critical financial intermediaries from defaulting and to help prevent defaulting critical financial intermediaries from failing. It also would provide liquidity to capital markets as necessary to keep them functioning.
 In the former case, the liquidity provider of last resort could minimize moral hazard by adopting a policy of constructive ambiguity, refusing to commit itself unequivocally to bailing out defaulting intermediaries.
 In the latter case, the liquidity provider of last resort could minimize moral hazard simply by buying securities at a discount so that market prices stabilize at a level well below the levels paid by speculating investors.

It is important that the liquidity provider of last resort  be “in place” because market collapses can occur rapidly and without warning.

The liquidity provider of last resort should not, or should only minimally, shift costs to taxpayers. This can be accomplished, for example, by charging premiums to market participants or by privatizing the liquidity-provider-of-last-resort function or, where that function is taxpayer-financed, by investing any pre-funded money to maintain its value until used.
 Loans should be advanced at market interest rates, and securities should be purchased at discounts. In either case, the liquidity provider is more likely to recover its investment if it receives priority of repayment on such loan advances and purchased securities. 

The foregoing should be supplemented by a market-discipline approach, under which regulators would attempt to ensure that market participants exercise the type of diligence that enables the market to work efficiently.
 

To the extent these approaches fail to deter a systemic meltdown, government should seek to prevent the meltdown or mitigate its impact by implementing whatever ad hoc approaches appear, at the time, to be appropriate.

Although some of these recommended approaches are prophylactic, aimed at anticipating and preventing systemic collapses, and some are reactive, focused on mitigating the spread and consequences of such collapses, the reactive elements dominate.
 In part this reflects the aforesaid tragedy of the commons, making traditional prophylactic protections, including disclosure and other market-discipline measures, insufficient to internalize costs. In part, also, it may reflect that cost-effective prophylactic measures are simply difficult to craft. There are many ways that systemic crises can occur, and trying to regulate all would dampen the economy. For example, one could deter another sub-prime mortgage crisis by regulating a collateral-value restriction on mortgage loans, but that would impede home ownership and impose other costs.
 Even without regulation, however, such a crisis might not be repeated, whereas other, unforeseen crises may arise.
The foregoing analysis has examined systemic risk without necessarily identifying or distinguishing the country or countries in which such risk arises. Because financial markets and institutions increasingly cross sovereign borders, a systemic collapse in one country inevitably will affect markets and institutions in other countries.
 These cross-border effects need to be addressed through international regulation.

IV. REGULATION IN AN INTERNATIONAL CONTEXT TC "IV. REGULATION IN AN INTERNATIONAL CONTEXT" \f C \l "1" 
International regulation of financial systems has been subject to a roller coaster of a ride. In the latter years of World War II, the Bretton Woods system was established to rebuild the international financial framework and set transnational rules for monetary policy.
 Central to this system was the fixing of exchange rates of all major currencies to the U.S. dollar, with the value of the dollar linked to gold at a guaranteed price of thirty-five dollars per ounce.
 As a result, exchange rates were remarkably stable for the next twenty-five years.
 By the 1960s, however, in the face of rapidly expanding world trade, it became increasingly clear that the gold supply was incapable of supporting the strong demand for global liquidity.
 Faced with persistent payment deficits, the U.S. turned in part to its gold reserves and even more substantially to U.S. dollars to finance its debts, making the volume of dollars held by foreigners soar and the U.S. gold reserves dwindle.
 In 1971, President Richard Nixon instructed the U.S. Treasury Secretary to suspend all sales and purchases of gold, marking the beginning of the end of the Bretton Woods system and of fixed exchange rates.
 
The resulting deregulation and liberalization of financial markets brought a substantial increase in cross-border capital flows and trade in financial services.
 Initially acclaimed,
 deregulation is now seen as a double-edged sword because unregulated financial institutions and markets have become increasingly interdependent.
 That, in turn, has increased the global market’s exposure to systemic risk.
 Can international regulation mitigate this risk? 

Because this article’s analysis of limiting systemic risk is not necessarily tied to the United States or to a domestic financial system, the article’s recommendations—to establish a liquidity provider of last resort, supplemented by a market-discipline approach and, as needed, by ad hoc remedies—should theoretically have equal application to limiting cross-border systemic risk. In an international context, however, two issues emerge: is a single regulatory approach feasible, and, if it is, who should act as the international liquidity-provider of last resort (ILOLR)?    

Whether or not feasible, a single regulatory approach certainly appears desirable, being easier to adopt and administer in a global economy than country-specific regulation and also lessening the potential for a regulatory race to the bottom.
 Nonetheless, given the diversity of approaches to financial regulation and supervision among various nations of the world, some commentators believe that any single regulatory model would be impractical.
 The optimal regulatory model, they argue, must be customized for each country in accord with the structure and size of the country’s financial system, its specific regulatory and supervisory objectives, and its unique historical evolution and political traditions.
 At the very least, some of these observers contend, the Anglo-American concept of fiduciary duty, which supports a broad range of institutions and regulatory structures, is impossible to replicate in the traditionally less stringently regulated Roman law systems throughout Europe, Africa, Latin America, and many parts of Asia.
  
These differences do not, however, appear to undermine the concept of a single regulatory approach to systemic risk. Political scientists and economists have observed that international cooperation is the natural and most effective response of states that share an interest in averting a common crisis that affects them individually—despite the many historical, cultural, and legal differences that distinguish nations.
 An otherwise effective regulatory approach to systemic risk therefore ought to have the potential for international applicability.
 Basel II indeed illustrates that a single regulatory scheme for financial risk can be applied, at least in the banking context, across diverse national financial systems.
 Approximately 100 countries have signaled they will implement Basel II by 2010.
  

A single regulatory approach thus appears feasible for mitigating systemic risk. Who should act, however, as the ILOLR?
 There are at least two obvious choices. One is the IMF, which sometimes already takes on this role, albeit with controversy, in extending liquidity to troubled sovereign states.
 Another choice would be one or more national central banks, such as the U.S. Federal Reserve Bank or the European Central Bank. Compare, for example, how the IMF and the Federal Reserve might function in an ILOLR capacity. 

At least one commentator argues that the Federal Reserve would be a better ILOLR than the IMF. (Although the European Central Bank was not in contention when the following comparison was made, the European Central Bank is closely analogous to the Federal Reserve for purposes of such comparison.) An ILOLR should ideally be able to advance funds in a widely-used international currency, and the Federal Reserve is a source of U.S. dollars.
 The IMF, in contrast, has no power to create currency. The Federal Reserve also may have an advantage in that it is, arguably, less bureaucratic than the IMF and thus capable of making quicker decisions.
 Thus, the Federal Reserve (and, by analogy, the European Central Bank) appears to have a better institutional capacity than the IMF to act as an ILOLR. 

On the other hand, any national central bank (including the Federal Reserve or European Central Bank) acting as an ILOLR would face possible conflicts of interest between its national and international responsibilities. The IMF, in contrast, is a truly international organization. Furthermore, through its access to member-state capital, the IMF can theoretically spread the burden of responding to international systemic risk.
 The IMF cannot, however, create currency. It would not need that power if it has access to a potentially unlimited amounts of currency,
 but such access would require reform of the IMF’s relationship with its member-states.
 

There therefore is no clear choice who should act, as among existing institutions, as the ILOLR.

V. CONCLUSIONS TC "V. CONCLUSIONS" \f C \l "1" 

This article is the first major work of legal scholarship on systemic risk. It begins by carefully examining what systemic risk really means, cutting through the confusion and ambiguity to establish basic parameters. Economists and other scholars historically have tended to think of systemic risk in terms of financial institutions such as banks, and only infrequently in terms of financial markets. However with the growth of disintermediation, in which companies can access capital market funding without going through banks or other intermediary-institutions, greater focus should be devoted to financial markets and the relationship between markets and institutions. 


This same focus reveals that the monetary-policy actions taken by the Federal Reserve in the recent sub-prime mortgage crisis, although helpful, would have been insufficient to stop a full-fledged systemic collapse. This is because monetary-policy primarily impacts banks, not financial markets, and it is markets, not banks, that are increasingly at risk. This is not to say that monetary policy should be discarded, merely that it must be augmented by measures that more directly address systemic risk in markets.

This article attempts to identify and assess these measures. A threshold question is whether regulatory measures are appropriate. The article argues they are because, like a tragedy of the commons, market participants have insufficient incentives, absent regulation, to limit risk taking in order to reduce the systemic danger to others. 
The article demonstrates the optimality of a multi-tiered regulatory approach. A liquidity provider of last resort should be created to provide liquidity, as appropriate to prevent systemic collapse, to failing financial institutions and markets. Liquidity ensures maximum flexibility because “[i]t could solve any problem, irrespective of its cause. Trying to address . . . the cause [] is almost like fighting the last war because the next problem will be different.”
  

To minimize moral hazard, the liquidity provider of last resort could lend under a policy of constructive ambiguity and invest in market securities at a deep discount. If the liquidity provider is governmental, it could minimize taxpayer costs by either charging premiums to market participants or investing funds to maintain their value until used and then charging market-rate interest on loans (or taking market discounts on purchases). The liquidity-provider-of-last-resort function also could be privatized. In either case, the liquidity provider is more likely to recover full value if it receives a repayment priority on its loans and investments.

The liquidity-provider-of-last-resort function should be supplemented by market discipline, in which regulators attempt to ensure that market participants exercise the type of diligence that enables the market to work efficiently. To the extent these approaches fail to deter a systemic meltdown, government should seek to prevent the meltdown or mitigate its impact by implementing whatever ad hoc approaches appear, at the time, to be appropriate.

Finance and markets being globally interconnected, systemic collapse in one country inevitably will affect markets and institutions in other countries. The article therefore also examines the feasibility of internationally regulating systemic risk, the extent to which regulatory solutions are universal or should be different for different countries, and the potential for a regulatory race to the bottom if regulation is done only on a national level.


Whether regulation is national or international, the choice of specific regulatory approaches, including a realistic assessment of their costs and benefits, ultimately may depend on the particular mechanisms by which systemic failures can arise.
 To that extent, regulation is a moving target since new financial instruments and markets continue to be developed.
 For this reason, the article is necessarily only a first step in conceptualizing potential solutions—intended to start, but not end, the legal debate over systemic risk.
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