


00013403.htm


00013403.htm
Sources of Risk
Overview: Credit Risk

	PRIVATE
Latest Update February 2000 

The risk of a trading partner not fulfilling his obligations in full on due date or at any time thereafter is a risk that affects all aspects of business. Among the risks that face financial institutions, credit risk is the one with which we are most familiar. It is also the risk to which supervisors of financial institutions pay the closest attention because it has been the risk most likely to cause a bank to fail. 

With traditional instruments such as loans, bonds or currency trading, the amount which the counterparty is obliged to repay is the full or principal amount of the instrument. For these instruments, the amount at risk equals the principal amount. Derivatives are different - because they derive their value from an underlying asset or index, their credit risk is not equal to the principal amount of the trade, but rather to the cost of replacing the contract if the counterparty defaults. This replacement value fluctuates over time and is made up of current replacement and potential replacement costs. 

It is relatively straightforward to measure current replacement cost. The Basle Committee for Banking Supervision recommends using the current mark-to-market value of the contract. Potential replacement value is harder to estimate because it is a function of the remaining maturity (which is given), as well as the expected volatility and price of the underlying asset, both of which can fluctuate considerably. The Basle Committee recommends multiplying the notional principal of a transaction by an appropriate percentage, which it calls the 'add-on', to arrive at a potential replacement value. 

The derivative industry, however, feels that potential replacement cost is best measured by either Monte Carlo or historical simulation, probability analysis and option valuation models. Their analysis generally involves modelling the volatility of the underlying variables and the effect of movements on these variables on the value of the derivatives contract. These techniques are often used to generate two measures of potential exposure: average or "expected" exposure and maximum or "worst case" exposure. 

In a "Framework for Voluntary Oversight"(1995), the Derivatives Policy Group, representing some of the largest American securities houses, explains their recommended method. The OTC derivatives portfolio of each counterparty (regardless of whether the net replacement value is positive or negative) would be subject to the capital at risk calculation used for estimating portfolio market risk. Thus, for each counterparty, a firm would calculate, as a proxy for potential credit exposure to the counterparty, the maximum loss over a two-week period, likely to be exceeded with a probability of one percent, ignoring for these purposes any legally enforceable right of the firm to call for the transfer of collateral on a prospective basis. This number would then be multiplied by the counterparty's applicable default ratio, based on the firm's internal credit rating for the relevant counterparty, to arrive at an estimate of the potential credit risk. The total potential credit risk for the firm would be the sum of all the individual counterparty calculations of potential credit risk. 

But VaR is not recognised by supervisors as a measure of credit risk because data on both defaults and recovery rates are not extensive and credit returns are highly-skewed and fat-tailed. In "Methodologies for Determining Minimum Capital Standards for Internationally Active Securities Firms Which Permit the Use of Models Under Prescribed Conditions" (1998), the Technical Committee of IOSCO outlines these reasons. IOSCO's reservations were further amplified by the Basle Committee on Banking Supervision in April 1999. 

The Basle Committee notes that credit risk models are not a simple extension of their market risk counterparts for two key reasons - data limitations and model validation. In a comprehensive and most up-to-date analysis of the state of credit risk modelling, the Committee notes that the above two factors are the main hurdles to credit risk models being the basis for regulatory capital. "Credit Risk Modelling: Current Practices and Applications" (1999) is the perfect introduction to the types, conceptual issues and limitations of credit risk models being used by the world's largest banks. The Task Force which wrote the report used material culled from public and private conferences by market practitioners and a survey of modelling practices at 20 large international banks located in 10 countries. 

The Committee notes that data limitations are a key impediment to the design and implementation of credit risk models. Most credit instruments are not marked to market, and the predictive nature of a credit risk model does not derive from a statistical projection of future prices based on a comprehensive record of historical prices. The scarcity of the data required to estimate credit risk models also stems from the infrequent nature of default events and the longer-term time horizons used in measuring credit risk. The longer time horizons also make validating credit risk models much more difficult than backtesting market risk models. Where the latter typically employ a horizon of a few days, credit risk models generally rely on a time frame of one year or more. The longer holding period, coupled with higher confidence intervals used in credit risk models, presents problems to model-builders in assessing the accuracy of their models. By the same token, a quantitative validation standard similar to that in the Market Risk Amendment would require an impractical number of years of data, spanning multiple credit cycles. 

In its evaluation of models for setting regulatory capital , the Task Force separated the issues it identified into three categories: 

1. conceptual methodology. Under this category are topics such as the conceptual definition of credit loss (the default-mode paradigm or the mark-to-model paradigm), different techniques to measure the interdependence of factors that contribute to credit losses, the aggregation of credit risk and unconditional and conditional models. 

2. Parameter specification and estimation. For example, the specification of the process of default and rating migration is severely constrained by a lack of data on the historical performance of loans and other modelled variables. Such data limitation encourage the use of various simplifying assumptions which affect the model's accuracy. 

3. Validation. At present there is no commonly accepted framework for periodically verifying the accuracy of credit risk models. Banks have indicated the use of higher confidence intervals in the measurement of credit risk than those used for market risk. It is unclear whether such high confidence intervals can be estimated reasonably accurately, and it is not yet well understood what the effect of modelling assumptions is on the extreme tails of distributions, and hence on the amount of capital needed to support risk-taking. Furthermore, there is still an issue as to whether the use of high confidence intervals would produce capital requirements that are highly model-dependent, or are not comparable across institutions. The Committee is seeking comments on the report by October 1, 1999.

The measurement of credit risk is clearly explained in a "Working paper of the Credit Risk Measurement and Management Subcommittee", part of appendix 1 which accompanied the G-30 report on derivatives (1993). This document is a good introduction to credit risk because it covers all the main aspects of credit risk - aggregation, probability of default and expected loss measurements, credit risk management and controls, netting, and credit enhancement - in understandable, technical language. The full appendix is available from the G-30. 

Financial institutions' management of credit risk has been the focus of regulatory initiatives in the first half of 1999. This is because exposure to credit risk continues to be the leading source of problems in banks worldwide. As a result the Basle Committee on Banking Supervision released three related reports on credit risk management and disclosure, while the Joint Forum on Financial Conglomerates released one on credit concentrations. 

"Principles for the Management of Credit Risk" (1999) sets out 17 principle to address five main areas: establishing an appropriate credit risk environment, operating under a sound credit granting process, maintaining an appropriate credit administration, measurement and monitoring process, ensuring adequate controls over credit risk and the role of supervisors. The board of directors of a bank should for example, should be responsible for the bank's credit strategy - which should include a statement of the bank's willingness to grant credit based on type, economic sector, geographical location, currency, maturity and anticipated profitability. This would include the identification of target markets and the overall characteristics that the bank would want in its credit portfolio, including levels of diversification and concentration tolerances. In a direct reference to the United Bank of Switzerland/Long Term Capital Management debacle (for full story, See Introduction to Risk - Lessons from the collapse of LTCM) , the Committee stipulates that board members and senior management should not override the credit-granting and monitoring processes of the bank. Another lesson which regulators drew from their post-mortems over LTCM was the fact that collateral cannot be a substitute for a comprehensive assessment of a counterparty. The Committee recommends that transactions should be entered into primarily on the strength of the borrower's repayment capacity. 

Banks are also urged to consider the results of stress testing in the overall limit setting and monitoring process. Banks' credit limits should recognise and reflect the risks associated with the near-term liquidation of positions in the event of a counterparty default. Where a bank has several transactions with a counterparty, its potential exposure to that counterparty is likely to vary significantly and discontinuously over the maturity over which it is calculated. Potential future exposures should therefore be calculated over multiple time horizons. Limits should also factor in any unsecured exposure in a liquidation scenario. 

The Basle Committee notes that a "a continuing source of credit-related problems in banks is concentrations within the credit portfolio." So banks are urged to have management information systems to identify concentrations of risk and particular sensitivities to such risks because a bank with significant concentrations in certain areas will be exposed to adverse changes in the area in which the credits are concentrated. 

The Joint Forum of banking, securities and insurance regulators has echoed similar concerns in its issuance of "Risk Concentration Principles" (1999). The forum defines a risk concentration as an exposure with the potential to produce losses large enough to threaten a financial institution's health or ability to maintain its core operations. The paper outlines five principles which supervisors should use when dealing with concentration risk of financial conglomerates. These include reinforcing firm-level processes with supervisory limits and promoting public disclosure of risk concentrations at the group-wide level. 

Accompanying the credit risk management principles consultative paper is the "Best Practices for Credit Risk Disclosure" (1999). Information disclosed should be relevant and timely; reliable, comparable and material and cover five broad areas - accounting policies and practices; credit risk management; credit exposures; credit quality and earnings. In July 1999, the Basle Committee released "Sound Practices for Loan Accounting and Disclosure" . Supervisors have four main concerns regarding loan accounting: (a) the adequacy of an institution's process for determining allowances, (b) the adequacy of the total allowance, (c) the timely recognition of identified losses through either specific allowances or charge-offs and (d) timely and accurate credit risk disclosures. Thus the paper offers guidance on key loan accounting issues, such as the initial recognition and measurement of loans, subsequent measurement of impaired loans, the establishment of loan loss allowances, and income recognition. There are 26 principles enunciated. 

Better control of counterparty risk management is one of the main recommendations resulting from the President’s Working Group on Financial Markets’ analysis of the lessons to be learnt from the Long-Term Capital Management debacle. In its report on "Hedge Funds, Leverage, and the Lessons of Long-Term Capital Management (1999)" , the working group recommends that the private sector should address, amongst others, the following areas in counterparty risk management:

· Procedures for estimating potential future credit exposures, including stress testing to gauge exposures in volatile and illiquid markets, and model validation procedures including back-testing. 

· Approaches to setting limits on counterparty credit exposures 

· Approaches to limit concentration of credit exposures and concentration of exposures to particular markets 

· Policies regarding the use of collateral to mitigate counterparty credit risks 

· Valuation practices for derivatives and collateral. 

Because most OTC derivatives are settled bilaterally, counterparty credit risk is the most significant risk facing derivative dealers. Dealers use close-out netting agreements to help reduce this risk. A master agreement typically provides that, in the event of a counterparty's default, the non-defaulting counterpary can accelerate and terminate all outstanding transactions and net the transactions' market values so that a single sum will be owed by, or owed to, the non-defaulting counterparty. In recent years, dealers have expanded the use of collateral to mitigate counterparty credit risk. "OTC Derivatives: Settlement Procedures and Counterparty Risk Management" (1998), a report issued by the central banks of the G-10 countries, estimates that dealers with the most advanced programmes collateralise transactions with between 10 to 30% of their counterparties. Collateral is used most widely by dealers located in the United States and the United Kingdom. 

The most widely used collateral agreement is the International Swap and Derivatives Association (ISDA) credit support annex (CSA.) But the use of collateral brings with it attendant legal, liquidity and operational risks. (See Key risk concepts - other risks.) For example, the administration of collateral agreements requires complex information systems and a variety of internal controls. If, as a result of systems deficiencies, transactions or collateral are being valued inaccurately or the terms of collateral agreements are inaccurately recorded, insufficient collateral may be called. Collateral holdings must be monitored to ensure that collateral is received when called. The Committee on Payment and Settlement Systems and the Euro-Currency Standing Committee who wrote the report recommend that supervisors should consider developing supervisory guidance on the use of collateral and that all interested parties should encourage governments to take action to reduce unnecessary legal uncertainty. 

The collateral issue figured prominently in the Basle Committee's analysis of the relationship between highly leveraged institutions (HLIs) and banks. In a paper prompted by the near collapse of Long Term Capital Management, the Committee said that "there had not been an appropriate balance among the key elements of the credit risk management process, with an over reliance in collateralisation of mark-to-market procedures." "Sound Practices for Banks' Interactions with Highly Leveraged Institutions" (1999) thus sets out recommendations on how banks should align collateral, early termination and other contractual provisions with the credit quality of HLIs, taking into account the particular characteristics of these institutions such as their ability to rapidly change trading strategies, risk profiles and leverage. The committee recommends that if a bank does not receive meaningful financial information on a sufficiently frequent basis, then it should require the HLI to post excess collateral even when the bank has no current exposure. In accepting collateral from HLIs, banks must assess and take into account the correlation between the probability of counterparty default and the likelihood of collateral being impaired owing to market, credit or liquidity developments. It noted, "Experience has shown that in stressed -market conditions, all but the most liquid securities issued by the best credits worldwide may be downgraded owing to a broad-based flight to quality, during or preceding the default of a major HLI." 

The Committee also recommended that banks focus their efforts on developing meaningful measures of potential credit exposure to give an accurate picture of a bank's credit risk. Banks are also asked to develop more effective measures for assessing the unsecured risks inherent in collateralised derivatives positions. At the moment, many banks calculate just one measure of potential future exposure, typically over the life of the contract which do not provide a meaningful measure of unsecured credit risk . Shorter horizons would be necessary to capture the exposure arising over the time needed to liquidate and rebalance positions and to realise the value of collateral if a margin call is not met. Banks are also asked to develop and implement timely and plausible stress tests for counterparty credit exposures. These tests should consider the liquidity impacts on underlying markets and positions and the effect on the value of any pledged collateral. 

On a more general level, the committee recommends that banks assess whether dealings with HLIs are consistent with the bank's own credit risk strategy and appetite. If so, the bank must establish procedures to effectively monitor and control these relationships; procedures which should not be overridden by competitive pressures. The paper recommends that HLIs which do not provide meaningful credit information should face tougher credit conditions, including for instance, a higher margin level, no loss threshold and a narrower range of assets which are deemed acceptable for collateral. 

Because credit risk can be the undoing of a financial institution, banks are required to set aside capital to cover the risk of defaulting customers. The most important regulatory document on credit risk is thus the "International Convergence of Capital Measurement and Capital Standards"which sets out the framework for credit risk capital. Released by the Basle Committee in 1988, the document outlines how different asset classes (both on and off-balance sheet) are weighted according to their riskiness. OECD-government debt, for example, has a zero or low weight while loans fully secured by mortgages on residential property are weighted at 50% and unsecured loans to corporations carry a weight of 100%. The Basle Committee has issued a consultative document to supercede the 1988 weightings. The "Consultative Paper on a New Capital Adequacy Framework" (1999) proposes a risk-weighting system based on external credit ratings rather than just whether a loan is sovereign or non-sovereign debt. So the debt of an OECD country rated single A will have a risk weighting of 20% while that of a triple-A will still enjoy the zero weighting. Corporate debt will also enjoy the graduated weightings so that a double-A rated corporate loan will be risk-weighted at 20% while a single-A 100%. The committee has also introduced a higher-than-100% risk weight for certain low quality exposures. 

The report also advocates providing the proper capital incentives for credit risk mitigation techniques. For example, under the 1988 Accord, there is only minimal capital relief for collateral. In some cases the Accord's structure may not have favoured the development of specific forms of credit risk mitigation techniques by placing restrictions on both the type of hedges acceptable for achieving capital reduction and the amount of capital relief. The types of collateral and third party guarantees were restricted to securities issued by OECD central government and public sector entities and some multilateral development banks. The Committee is now proposing to expand eligible guarantors to those that attract lower risk weights than the underlying exposure. It is also considering expanding eligible collateral to include all financial assets, not just marketable securities, that attract a risk weighting lower than the underlying exposure. Eligible collateral could include accounts receivable from AAA/AA companies, or cash flows from derivatives contracts. 

Off-balance sheet assets are converted to credit risk equivalents by multiplying the notional principal amounts by a credit conversion factor, the resulting amounts then being weighted according to the nature of the counterparty. For example, standby letters of credit serving as financial guarantees for loans carry a 100% credit risk conversion factor while revolving underwriting facilities require 50%. Two methods were originally suggested for calculating the credit risk of derivatives. The first was to use the current replacement cost plus an add-on to account for potential exposure. The add-ons are based on the notional principal of each contract and vary depending on the volatility of the underlying asset and the contract's maturity. The second, known as the original maturity/exposure method, does not take into account current value, but is expressed solely as a fraction of notional principal, the fraction being determined according to asset type and contract maturity. This second method is discontinued now that there are market risk capital requirements. 

Banks are now allowed to set aside less capital for credit risks. This was because the Basle Committee released a new add-on formula in 1995, which recognised the risk reduction effects of netting. The formula and all the Basle percentage factors for different underlying assets and maturities are contained in "The Treatment of Potential Exposure for Off-Balance Sheet Items (1995)". 

The Capital Accord makes a distinction between exchange-traded and over-the-counter derivatives; only the latter need credit risk capital because the daily payment and receipt of margin at an exchange's clearing house covers the credit risk of exchange-traded instruments. A "Report on Margin (1996)" written by the Technical Committee of IOSCO explains how margins are set, collected and monitored. It also contains details of margin requirements and default procedures of all major exchanges worldwide. 

Regulators do not just use capital to guard against the downside of credit risk. The Basle Committee has also issued some supervisory guidelines which are enshrined in the "Core Principles for Effective Banking Supervision"(1997). Principles 7 to 11 deal with credit-granting standards and the credit monitoring process; the assessment of asset quality and adequacy of loan loss provisions and reserves; the concentrations of risk and large exposures; connected lending and country and transfer risk. 

Supervisors require banks to review regularly the bank's individual credits, asset classification and provisioning. They must also set prudential limits to restrict bank exposures to single borrowers, groups of related borrowers and other significant risk concentrations. These limits are usually expressed in terms of a percentage of bank capital and, although they vary, 25% of capital is a typical limit. Anything below 10% would not seem realistic bearing in mind the present portfolios of many banks. To prevent abuses from arising from connected lending, banking supervisors must ensure that such lending is conducted only on an arm's-length basis and that the amount of credit extended is monitored. 

A guide to appropriate controls on concentrations of credit risk is contained in "Measuring and Controlling Large Credit Exposures"(1991). The paper defines a credit exposure as the amount of credit risk arising from both actual claims (including participations, equities and bonds) and potential claims of all kinds (e.g. future claims which the bank is committed to provide), as well as contingent liabilities. One of the main problems of controlling large credit exposures is the accurate identification of potential linkages between exposures to single debtors (who appear independent but are legally or economically interrelated.) The paper suggests supervisors look at common ownership, common directors, common managers, cross-guarantees and direct commercial interdependency, which cannot be substituted in the short-term as a means of identifying related counterparties. Whatever the maximum limits for large exposures, the Basle Committee recommends a reporting threshold somewhat below the maximum. The supervisor can then devote particular attention to those exposures above the threshold and if it judges it desirable, require banks to take preventative action before the exposure becomes too risky. 

Regulatory documentation on default so far has concentrated on default procedures, and mainly from an exchanges' viewpoint. None have addressed the question of how to calculate the probability of default or how to incorporate it into an expected loss measurement. Of the documents on-line on this service, a "Framework for Voluntary Oversight" urges firms to multiply the potential credit exposure by the counterparty's applicable default ratio derived from credit rating agencies. (see paragraph 5 above). 

In a "Report on Co-operation between Market Authorities and Default Procedures (1996)" the IOSCO Technical Committee identifies the procedures for identifying the relevant circumstances which may prompt an exchange to take action against a market participant. Exchanges are also encouraged to clarify how they treat both customer and proprietary positions, the mechanisms they have in place to address a defaulting member's and/or clearinghouse's obligations to other counterparties, and how they communicate with other participants when a default happens. 

See overviews on capital adequacy, market integrity and systemic safety 
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Settlement risk is the risk that a settlement in a transfer system does not take place as expected. Generally, this happens because one party defaults on its clearing obligations to one or more counterparties. As such, settlement risk comprises both credit and liquidity risks. The former arises when a counterparty cannot meet an obligation for full value on due date and thereafter because it is insolvent. Liquidity risk refers to the risk that a counterparty will not settle for full value at due date but could do so at some unspecified time thereafter; causing the party which did not receive its expected payment to finance the shortfall at short notice. Sometimes a counterparty may withhold payment even if it is not insolvent (causing the original party to scramble around for funds), so liquidity risk can be present without being accompanied by credit risk. 

One of the best ways of mitigating settlement risk is a safe and efficient payment system based on internationally accepted standards and practices. To promote such standards, the Committee on Payment and Settlement Systems issued "Core principles for systemically important payment systems" (1999). Besides the 10 core principles, the paper also outlines four responsibilities of central banks in applying these principles. (See 'Netting and Insolvency' for further discussion of the paper.) 

The risk that transactions cannot be settled affects every type of asset and instrument which requires a transfer system to pass from one party to another. But as a risk it figures most prominently in currency trading because the daily settlement flows in foreign exchange clearing dwarf everything else. Historically also, the biggest problems in settlements have occurred in currency trading. The Bank for International Settlements estimates that the average daily turnover of global currencies in spot, outright forward and foreign exchange swap contracts is US$1,230 billion. Since each trade could involve two or more payments, daily settlement flows are likely to amount, in aggregate, to a multiple of this figure especially on standard expiration dates. Even more frightening, a report prepared by the Committee on Payment and Settlement Systems (CPSS) of the central banks of the G-10 countries maintains that a bank's maximum foreign exchange settlement exposure could equal, or even surpass, the amount receivable for three days' worth of trades, so that at any point in time, the amount at risk to even a single counterparty could exceed a bank's capital. 

The most well-known example of settlement risk is the failure of a small German bank, Bankhaus Herstatt in 1974. On 26th June 1974, the firm's banking licence was withdrawn, and it was ordered into liquidation during the banking day; but after the close of the German interbank payments system (3:30pm local time). Some of Herstatt Bank's counterparties had irrevocably paid Deutschemarks to the bank during the day but before the banking licence was withdrawn. They had done so in good faith, believing they would receive US dollars later in the same day in New York. But it was only 10:30 am in New York when Herstatt's banking business was terminated. Herstatt's New York correspondent bank suspended all outgoing US dollar payments from Herstatt's account, leaving its counterparties fully exposed to the value of the Deutschemarks they had paid the German bank earlier on in the day. This type of settlement risk, in which one party in a foreign exchange trade pays out the currency it sold but does not receive the currency it bought, is sometimes called Herstatt risk. It is however an inappropriate term since it has materialised in other cases and under differing circumstances. The collapse of US investment bank Drexel Burnham Lambert in 1990, Bank of Credit and Commerce International the following year and Barings in 1995 are all excellent case study material for 'Herstatt' risk. The more appropriate name for 'Herstatt' risk is foreign exchange settlement or cross-currency settlement risk. The amount at risk equals the full amount of currency purchased and lasts from the time that a payment instruction (for the currency sold) can no longer be cancelled unilaterally until the time the currency purchased is received with finality (irrevocable and unconditional). 

(i) Foreign Exchange 

A substantial number of the Bank for International Settlement initiatives on settlement risk are on foreign exchange trading. The pre-1996 reports looked at the minimum standards of different types of domestic and cross-border payment, settlement and netting systems; and the oversight structure required for such international systems. They also examined how central banks could help decrease settlement risk by analysing the advantages and disadvantages of the different payment and settlement schemes that central banks could offer. The main studies of this era were 'Report on Netting Schemes, 1989 ' (the Angell Report), 'Report of the Committee on Interbank Netting Schemes, 1990 (the Lamfalussy Report) and "Central Bank Payment and Settlement Services with respect to Cross-Border and Multi-Currency Transactions", 1993 (Noel Report). (for more on these reports, see netting.) 

A fundamental concept of the Noel report is multi-currency delivery-versus-payment (multi-DVP). Delivery-versus-payment means that the final transfer of one asset occurs if, and only if, the final transfer of an(other) asset(s) occurs. Assets could be monetary assets (such as foreign exchange), securities or other financial instruments. A multi-currency DVP system would thus eliminate Herstatt or cross-currency settlement risk. The report looks into the various ways central banks could help set up or support multi-currency DVP settlement systems such as the extension of domestic payment systems operating hours, establishing cross-border operational links between domestic payments systems or multi-currency accounts and settlement facilities provided by a central bank. 

In a report released in 1996, entitled "Settlement Risk in Foreign Exchange Transactions (the Allsopp report)", the CPSS set out a three-track strategy for tackling foreign exchange settlement risk. The CPSS believes that the first step towards reducing settlement risk and containing systemic risk is for each institution to understand the nature and scope of its settlement exposures. To help banks come to grips with settlement risk, the report outlines a methodology to measure foreign exchange settlement risk and steps to shorten the time lags within the settlement process. 

The CPSS divides the settlement process into five broad categories: revocable, irrevocable, uncertain, fail and settled. The bank however needs to know three critical times in its payment/receipt sequence - (i) its unilateral payment cancellation deadline, when it can no longer unilaterally cancel a payment instruction (ii) when it is due to receive with finality the currency it bought, and (iii) when it identifies final and failed receipts - before it can split its settlement exposure into the above five categories. 

Appendix 2 in the report contains a summary of best practices for controlling settlement risk drawn up by The New York Foreign Exchange Committee. There are 16 recommendations, ranging from basics such as understanding the settlement process to mandating ownership of losses stemming from counterparty failure. The report warned that, unless action was taken, central banks would have to consider further regulatory steps to strengthen risk management in the foreign exchange area. The report also called upon industry groups to devise safe mechanisms for addressing settlement risk by providing risk-reducing multicurrency services. 

Two years on, the CPSS released a report titled, "Reducing Foreign Exchange Settlement Risk: A Progress Report" (1998) . The committee notes that many major market participants have made great progress in dealing with foreign exchange settlement risk. Clear lines of responsibility at a senior management level have been established and firms have committed significant resources to dealing with the issue. Industry groups have got together and have been instrumental in forming a new company, CLS Services, to develop plans for a continuous linked settlement bank (CLS Bank) to settle foreign exchange deals. But the Committee warns that while much improvement has been made, 60% of banks surveyed still underestimate their exposures. 

"Supervisory Guidance for Managing Settlement Risk in Foreign Exchange Transactions" (1999) is the response of the Basle Committee to the G-10 central bank governors' invitation to develop international guidance on the control of fx settlement risk. The report recommends that banks actively manage their exposures. The duration of exposures can be reduced by improving unilateral payment cancellation deadlines by, for example, negotiating better terms with correspondents and improving internal processing. The documentation covering a correspondent's service agreement should identify the latest time the correspondent can guarantee to satisfy a cancellation request. There is also a section on the role of supervisors who should expect all banks to measure fx settlement risk, set binding limits for all counterparties, monitor closely limit excesses and unusual settlement activity. 

The report also called upon individual banks and industry groups to devise safe mechanisms for addressing settlement risk. Appendix 2 in the report contains a summary of best practices for controlling settlement risk drawn up by The New York Foreign Exchange Committee. There are 16 recommendations, ranging from basics such as understanding the settlement process to setting prudent exposure limits to mandating ownership of losses stemming from counterparty failure. The report warned that, unless action was taken, central banks would have to consider further regulatory steps to strengthen risk management in the foreign exchange area. 

The CPSS also believes that central banks should promote real-time gross settlement systems because they reduce settlement risks by achieving finality continuously. Ten of the eleven 'Group of Ten' countries either already have real-time gross settlement (RTGS) systems or are in the process of introducing them. RTGS systems are defined as systems in which both processing and final settlement of funds transfer instructions take place continuously. Because they are so important, the CPSS set up a Study Group to identify and analyse the major issues of such systems. 

Their findings are presented in "Real-Time Gross Settlement Systems (1997)" which must be on the reading list of anyone wanting to understand settlement systems. The report analyses the types and sources of payment risk, various key payment system concepts, different RTGS systems in the G-10 countries and the design and operation of a RTGS system. The latter depends on three main factors: 

· whether the central bank provides intraday credit to participants in the systems, and if so, on what terms, 

· the message flow structure which is affected by the role of the central bank relative to the private sector in the day-to-day operation of the system, 

· the queuing facilities, if any. 

(ii) Securities settlements 

The crash of '87 prompted regulators to review securities settlement procedures with a view to reducing or eliminating principal risk. This is similar to cross-currency risk in foreign exchange settlements, i.e. the risk that a seller of a security could deliver a security but not receive payment, or vice versa. The CPSS concluded that the best way of eliminating principal risk was the creation of delivery-versus-payment (DVP) systems. 

The three main types of DVP systems in use in G-10 countries are: 

4. systems that settle transfer instructions for both securities and funds on a trade-by-trade (gross) basis, with final (unconditional) transfer of securities from the seller to the buyer (delivery) occurring at the same time as final transfer of funds from the buyer to the seller (payment.) 

5. systems that settle securities transfer instructions on a gross basis with final transfer of securities from the seller to the buyer (delivery) occurring throughout the processing cycle, but settle funds transfer instructions on a net basis, with final transfer of funds from the buyer to the seller (payment) occurring at the end of the processing cycle. 

6. systems that settle transfer instructions for both securities and funds on a net basis, with final transfers of both securities and funds occurring at the end of the processing cycle. 

The implications of DVP systems and their alternatives are found in "Delivery versus Payment in Securities Settlement Systems (1992)". 

The DVP report was limited because it only examined securities settlements between two direct participants in a local system. With international securities trading on the increase, the CPSS decided to look also at the risks of settling internationally. "Cross-Border Securities Settlements (1995)" analyses the main channels that market participants use. These are - a local agent, a global custodian, an international central securities depository (ICSD) and using a bilateral link between central securities depositories (CSDs). The report outlines the different risks of each arrangement. 

The report stresses the importance of understanding custody risks which it says will be present in any cross-border system where participants hold their securities through an intermediary, a standard practice for non-residents attempting to settle cross-border transactions. To a greater degree than is typically the case in domestic settlements, risks in cross-border settlements are concentrated in such intermediaries, especially in the ICSDs and in local agents that settle on behalf of international securities houses. The report concludes that the complexity of relationships between the multiple intermediaries poses challenges to the supervision of domestic markets and settlement systems. 

Investors in emerging markets have found clearance and settlement procedures in such markets to be wanting in terms of efficiency. In 1989, the G-30 recommended that each domestic market should establish a central securities depository (CSD) to hold securities, believing that such a move would facilitate more efficient settlement procedures. In September 1996, the Emerging Markets Committee of the International Organisation of Securities Commission was asked to study the prerequisites of an efficient clearing and settlement system. In their report, "Towards a Legal Framework for Clearing and Settlement in Emerging Markets" (1997), the committee noted that the legal framework of many of these countries is still based on the concept of physical delivery which does not exist in a modern central depository system where securities are held in either immobilised or completely scripless forms, and are transferred from one party to another via book-entries. The report provides guidelines for the development of legal and regulatory policies to support automated clearing systems and central securities depositories. 

(iii) Over-the-counter Derivatives 

The very nature of derivatives means that there is no delivery of physical securities or principal involved. Instead they require periodic payments throughout the life of the transactions, on maturity, or both. Almost all OTC derivatives transactions are executed by telephone. Once a trade is executed, it is confirmed and settled bilaterally by the counterparties. Dealers in all the G-10 countries use master agreements (the most widely used are those developed by the Internal Swap and Derivatives Association [ISDA]) to establish the terms and conditions of OTC derivatives transactions. Master agreements provide for the netting of payment obligations in the same currency on the same value date. The most significant risk faced by OTC derivatives dealers is counterparty credit risk. 

The Committee on Payment and Settlement Systems and the Euro-currency Standing Committee has published a report, "OTC Derivatives: Settlement Procedures and Counterparty Risk Management" (1998) to provide a clear understanding of existing policies and procedures for documenting, processing and settling OTC transactions. The report also identified weaknesses in the settlement process that could exacerbate counterparty risks. 

An identified weakness (based on interviews with 30 leading dealers) was the existence of significant backlogs of unsigned master agreements and outstanding confirmations. For most dealers, the backlogs concerned between 5 and 20% of their counterparties, but for some the backlog was as high as 30%. To deal with this problem, most dealers had procedures in place to monitor the backlog of unsigned master agreements and to prioritise efforts to clear the backlog. The report also looked at the increased use of collateral and the potential use of clearing houses to settle OTC derivatives transactions. 

See also overviews on netting and insolvency, credit risk and market integrity 

· Delivery versus Payment in Securities Settlement Systems (1992) 

· Cross-Border Securities Settlements (1995) 

· Settlement Risk in Foreign Exchange Transactions - Allsopp report (1996) 

· Real-Time Gross Settlement Systems (1997) 

· Towards a Legal Framework for Clearing and Settlement in Emerging Markets (1997) 

· OTC Derivatives: Settlement Procedures and Counterparty Risk Management (1998) 

· Supervisory Guidance for Managing Settlement Risk in Foreign Exchange Transactions (1999) 
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From January 1st, 1998, internationally-active banks in G-10 countries had to maintain regulatory capital to cover market risk. This is the risk to an institution's financial condition resulting from adverse movements in the level or volatility of market prices of interest rate instruments, equities, commodities and currencies. Market risk is usually measured as the potential gain/loss in a position/portfolio that is associated with a price movement of a given probability over a specified time horizon. This is typically known as value-at-risk (VAR). An institution with a 10-day VAR of $100 million at 99% confidence will suffer a loss in excess of $100 million in one fortnightly period out of 20, and then only if it is unable to take any action to mitigate its loss. 

Financial institutions have always faced the risk of losses in on and off-balance-sheet positions arising from undesirable market movements. However, the sharp increase of proprietary trading in many banks has heightened the need among regulators to ensure that these institutions have the management systems to control and the capital to absorb the risks posed by market-related exposures. But as a risk, market risk only gained a high profile when the Basle Committee on Banking Supervision published "The Supervisory Treatment of Market Risks" in April 1993. Although this consultative proposal was heavily criticised and has since been superseded, it was important because it sought, for the first time, to extend the 1988 Capital Accord for credit risks to incorporate market risks. Banks, it was proposed, have to set aside capital to cover the price risks inherent in their trading activities. This document put forward a standardised measurement framework to calculate market risk for interest rates, equities and currencies. For interest-rate related instruments and equities, this framework is based upon a "building-block approach" which differentiates capital requirements for specific risk from those for general market risk. Although the proposal was criticised as overly simplistic and did not take into account option curvature, it is worthwhile reading because it puts into perspective later regulatory documents and the ultimate framework which was adopted. 

The "Amendment to the Capital Accord to Incorporate Market Risks (1996)" is the Basle Committee's pronouncement on capital charges for market risk. It sets forth two approaches for calculating the capital charge to cover market risks; the standardised approach (similar to the framework discussed above) and the internal models approach. For banks which choose to use their own internal models, the capital charge will be the higher of: 

· the previous day's value-at-risk; 

· three times the average of the daily value-at-risk of the preceding sixty business days. 

The firm's value-at-risk must be computed on an instantaneous price shock equivalent to a ten-day holding period with a confidence interval of 99% (one-tailed) and based on a historical observation period of at least one year. For options, banks initially are be permitted to scale up their one-day value-at-risk measure by the square root of 10 for a certain period of time; however, they are expected to refine their modelling techniques over time. Financial institutions will also be allowed to use correlation offsets both within and across risk factors if they can convince their supervisory authority that they have a sound system for measuring correlations. 

Eligible capital under both the internal models approach and the standardised approach consists of shareholders' equity and retained earnings (Tier 1 capital), supplementary capital (Tier 2 capital) as defined in the 1988 Accord, and a new Tier-3 capital, consisting of short-term subordinated debt. The latter is subject to the following conditions: 

· It must have an original maturity of at least two years and will be limited to 250% of the bank's Tier 1 capital that is allocated to support market risk. 

· It is only eligible to cover market risk, including foreign exchange risk and commodities risk. 

· Insofar as the overall limits in the 1988 Accord are not breached, Tier 2 elements may be substituted for Tier 3 up to the same limit of 250%. 

· It is subject to a "lock-in" provision which stipulates that neither interest nor principal may be paid if such payment means that the bank's overall capital would then amount to less than its minimum capital requirement. 

Banks which do not meet the qualitative criteria set down by the Basle Committee are not allowed to use their internal models and must use the standardised measurement framework first suggested in 1993, albeit with a few changes. The capital for their option positions can be calculated on a 'simplified', 'delta-plus' or 'scenario' approach, depending on whether the firm buys or/and sells options. They must also take into account commodities risk. 

A seminal regulatory document on market risk is the Basle Committee's "Proposal to Issue a Supplement to the Basle Capital Accord to cover Market Risks (1995)." This paper is significant because it marks a significant shift in thinking on the part of banking regulators. This proposal is the result of two years' dialogue between the regulatory community and the banking industry over the measurement of market risk (and resultant capital charges.) It represents a victory for the banking industry because the Basle Committee agreed to banks' requests that they be allowed to calculate market risk capital based on proprietary in-house models, rather than the standardised measurement framework mooted two years before. 

Winning over the Committee was not easy because each in-house market risk model is different and there is no definitive standard on the inputs into these models. By setting out its concerns and its reasons for recommending certain quantitative standards, the Basle Committee clearly explains some of the complex issues in the measurement of market risk. They include the thorny problems of how to account for the non-linear price behaviour of options, the holding period over which the value of positions can change, the historical time horizon over which the prices are observed, the confidence interval for the level of protection judged to be prudent, and whether correlation offsets should be allowed when aggregating within and across risk classes. 

Many banks calculate one-day VAR numbers which are then compared with actual daily profits and losses. It is much easier for them to scale up these numbers by the square root of 10 to meet the 10-day holding period laid down by the Basle Committee than to start afresh. But scaling up daily numbers to reflect a longer unwind period is fine for linear products such as forwards and swaps but not good enough for options and products with embedded options. Extrapolating daily VAR numbers does not capture the gamma or curvature risk of such products. The best way of capturing this curvature is to use longer holding periods which explains why the Basle Committee opted for a 10-day holding period. But the Committee wanted to limit industry burden in complying with its pronouncements and thus decided that banks could scale up their one-day numbers for a limited period. These banks are however asked to assess the option risk in their portfolios by applying Monte Carlo simulation and/or stress testing. 

A paper entitled "An Internal Model-Based Approach to Market Risk Capital Requirements (1995)", explains the considerations which have to be borne in mind when specifying the risk factors in a market risk measurement system. The system should be broad enough to capture all the risks inherent in a portfolio. These risks would typically include interest rate risk (outright, curve, spread), currency, equity, commodity and options. Generally the number of risk factors and the level of detail involved per asset class is greatest where the bank has the largest exposure. The paper also shows worked examples of value-at-risk calculations using the three main approaches:(i) a variance-covariance approach (ii) a Monte-Carlo simulation (iii) an historical simulation, as well as alternative approaches to incorporating the curvature of options. 

Although the Basle Committee has accepted the validity of using internal models to calculate market risk capital, it felt that potential weaknesses in these models had to be provided for in the capital charge. These weaknesses exist because: 

· market price movements are not always normally distributed because they display 'fat tails', i.e. they tend to have a wider dispersion of extreme events. 

· models cannot adequately capture event risk arising from exceptional market circumstances 

· value-at-risk estimates are typically based on end-of-day positions and generally do not take account of intra-day trading risk 

· funding risk is not assessed in a value-at-risk measure 

· the past is not always a good approximation of the future, for example, correlation assumptions may break down. 

So the Committee deemed that all internal value-at-risk numbers had to be multiplied by a minimum factor of three (a capital buffer), provided the predicted value-at-risk numbers accurately reflected realised daily profits and losses. If there were a significant discrepancy between actual trading and model-generated numbers, then a plus factor would be added to the minimum number of three. The regulators are thus using the threat of a plus factor to give financial institutions an incentive to building models with good predictive quality to help internal risk control and not ones with the sole purpose of facilitating a lower capital requirement. 

The criteria for avoiding the plus factor are set out in the three zones contained in the document titled " Supervisory Framework for the Use of "Backtesting" in Conjunction with the Internal Models Approach to Market Risk Capital Requirements (1996)" . The three zones are green (no plus factor), yellow (plus factor of 0.4 to 0.85) and red (plus factor of 1.0). An institution falls into the green zone if the actual figures exceed the predicted numbers 4 or less times (out of 250 observations); yellow five to nine times, and red 10 or more times. This document also spells out the Committee's backtesting framework. Essentially, banks will have to formally test and account for exceptions on a quarterly basis using the most recent twelve months of data. So this means that the first backtesting programme will occur by year-end 1998. 

Other reasons for capital buffers are justified by IOSCO in a 1998 document, titled "Methodologies for Determining Minimum Capital Standards for Internationally Active Securities Firms Which Permit the Use of Models Under Prescribed Conditions." The committee maintains that a capital cushion is needed to cover not only model risks but also operational and non-modelled risks. 

The Basle Committee conducted a survey of 40 banks in nine countries for the third and fourth quarters of 1998 to assess whether the internal models approach generated sufficient capital cover for market risk. The survey results showed that for the period covered in the survey, a period of high market volatility, the internal models approach provided an adequate buffer against trading loss. In a report titled, "Performance of Models-Based Capital Charges for Market Risk (1999)", the Committee notes that none of the 40 institutions surveyed reported trading losses over any 10-day consecutive period that exceeded the capital requirement in force at the start of the period. 

Almost half of the firms surveyed reported no instances where one-day losses exceeded the daily VaR estimate. Of those who experienced exceptions, the majority reported between one and four incidences. Three banks reported five and seven exceptions during the second half of 1998. 

Given the increased use and acceptance of VAR as a risk management tool, the Securities and Exchange Commission of the United States believes that it warrants consideration as method of computing net capital requirements for broker-dealers. But since VAR can only be used to manage market risk, and thus to calculate charges for market risk, the SEC has to look for additional methods to calculate capital for other risks such as credit, liquidity and operations. The SEC is therefore soliciting comments from broker-dealers on how in-house statistical models should be used to determine net capital requirements and whether it should replace or modify its current haircut methodology. 

The SEC's net capital rule, adopted in 1975, requires every broker-dealer to have enough liquid assets to enable those firms that fall below the net minimum to liquidate in an orderly fashion. In calculating these requirements, broker-dealers have to deduct from their net worth certain percentages, known as hair-cuts, of the value of the firm's securities and commodities positions. These haircuts, derived from multiplying the market value of the positions by prescribed percentages, are to afford protection from market risk, credit risk and other risks inherent in particular positions. 

The SEC puts forward a new way of calculating haircut percentages and recognising additional offsetting positions in its concept release, "Net Capital Rule" (1997). For broker-dealers with large proprietary positions, the SEC is considering allowing them to use an internal or external model to calculate the market risk charge and to take a separate charge, or charges, for other types of risk, such as credit and liquidity risks. If a firm uses an internal model, the Commission, like the Basle Committee, would prescribe certain minimum quantitative and qualitative criteria. The SEC envisages the incorporation of models into capital calculations in two ways: 

· The two-tiered approach requires broker-dealers meeting certain minimum threshold levels to use models to determine capital compliance. Firms with less than the prescribed level of net capital and those firms with net capital greater than the prescribed level but not using models for risk management will continue to follow the current Rule's haircut methodology. 

· The base approach with a pre-commitment feature has three primary components. First, broker-dealers could be required to maintain a certain minimum base level of net capital for each of their business activities, similar to the minimum requirements under the current rule. Second, broker-dealers could take a fixed percentage haircut for each security in their portfolio. This haircut would be similar but lower than the current haircut requirements because the additional charge for market risk would be obtained from a third component. This would consist of capital based on the firm's model and include a pre-commitment feature that would require a broker-dealer to take capital charges based on the realised performance of its models. 

The pre-commitment feature itself has two steps. First, at the start of a pre-determined time period, a broker-dealer could be required to represent its losses, as computed by its model, to be within certain parameters over the fixed time period. Second, at the conclusion of each fixed time period, the firm's minimum net capital level could be increased by an amount equal to the difference between the actual portfolio gains and losses and the model's projections. 

See also capital adequacy 

· The Supervisory Treatment of Market Risks (1993) 

· Proposal to Issue a Supplement to the Basle Capital Accord to cover Market Risks (1995) 

· An Internal Model-Based Approach to Market Risk Capital Requirements (1995) 

· The Implications for Securities Regulators of the Increased Use of Value at Risk Models by Securities Firms (1995) 

· Amendment to the Capital Accord to Incorporate Market Risks (1996) 

· Supervisory Framework for the Use of "Backtesting" in Conjunction with the Internal Models Approach to Market Risk Capital Requirements (1996) 

· Net Capital Rule (1997) 
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Regulators recognise that there are other significant risks besides market, credit and settlement. The most important of these are: 

7. liquidity risk, which comes in two forms. Market liquidity risk arises when a firm is unable to conclude a large transaction in a particular instrument at anything near the current market price. Funding liquidity risk is defined as the inability to obtain funds to meet cashflow obligations. 

8. legal risk, which is the risk that a transaction proves unenforceable in law or because it has been inadequately documented; and 

9. operational risk, i.e. the risk of unexpected losses arising from deficiencies in a firm's management information, support and control systems and procedures. 

Of the documents which are on-line on this service, the Basle Committee's "Risk Management Guidelines for Derivatives" (1994), is the best introduction to the three risks mentioned above. It describes each risk and suggests sound risk management practices for each risk type (as part of a robust internal control system.) Although the report concentrates on, say the operational risks of derivatives; its guidelines are just as relevant to the operational risks of other products, as they are to derivatives. For example, it states "With the complexity of derivatives products and the size and rapidity of transactions, it is essential that operational units be able to capture all relevant details of transactions, identify errors and process payments or move assets quickly and accurately. This requires a staff of sufficient size, knowledge and experience to support the volume and type of transactions generated by the business unit. Management should develop appropriate hiring practices and compensation plans to recruit and retain high calibre staff." The reader will appreciate the validity of this guideline for all products. 

(1) Operational 

One of the more comprehensive document to date on operational risk is Appendix 1, which accompanies the G-30 report entitled ,"Derivatives: Practices and Principles. (1993)" The on-line file just skims the surface of these risks; Appendix 1 delves into the details in clear, lucid prose. The sections of the Appendix most relevant to this key risk concept are: (a) Working Paper of the Systems, Operations, and Controls Subcommittee and (b) Working Paper of the Enforceability Subcommittee. The Appendix is available from the G-30. 

Another is "Operational Risk Management" (1998) which summarises the findings of an operational risk working group of the Basle Committee. Several common themes emerged from their discussions with 30 banks. The most major were that virtually all banks assign primary responsibility for managing operational risk to the business line head, most banks were only in the early stages of developing an operational risk measurement and monitoring framework, and unlike market and credit risk, the risk factors that go into the measurement of operational risk are largely internal to a bank. 

Six of the banks surveyed said that operational risk had a high potential impact in business lines with high volume, high turnover (transactions/time), high degree of structural change, and/or complex support systems. The most commonly identified risk factors in operational risk measurement are internal audit ratings, volume, turnover and complexity, and data on the quality of operations such as error rates, and income volatility. There is uncertainty about which of these factors are important because there is no evidence of a direct relationship between these risk factors and the size and frequency of losses. A few banks have established some form of operational risk limits, usually based on their measures of operational risk, or other exception reporting mechanisms to highlight potential problems. Several banks are also exploring the use of reinsurance, in some cases from captive subsidiaries, to cover operational losses. 

No report illustrates better the dangers of operational risk than the Bank of England's report on the collapse of Barings. The "Report of the Board of Banking Supervision Inquiry into the Circumstances of the Collapse of Barings" (1995) glaringly exposes the deficiencies in Barings' information and internal control systems, which allowed Nick Leeson to amass positions worth a notional US$27 billion (compared with the bank's capital of about $615 million.) The conclusion to the report states that this massive position was not noticed earlier because: (a) there was a complete lack of internal controls (b) there was a lack of segregation of Leeson's duties and (c) Leeson was not properly supervised. (See also "Not Just One Man", by Lillian Chew.) 
Given that operational risk can and has caused many organisations to loose millions, it is not surprising that supervisors of financial institutions like the idea of capital to cover operational risks. The problem is designing an appropriate approach to calculate the capital charge necessary. The Technical Committee of IOSCO has put forward some ideas in "Methodologies for Determining Minimum Capital Standards for Internationally Active Securities Firms Which Permit the Use of Models Under Prescribed Conditions" (1998). The committee suggests an add-on based on key operational ratios, such as variability in earnings, turnover, staff turnover , error rates and technology costs. Another approach could be applying a base requirement reflecting the scale of the firm's activities (for example a percentage of fixed costs.) 

(2) Liquidity 

Liquidity (funding) risk played a major part in the collapse of Barings - indeed it was because Barings could not pay the margin calls of Leeson's futures positions on the Singapore International Monetary Exchange and the Osaka Stock Exchange that the 200-year old British bank collapsed. The liquidity demands made by Leeson were enormous - at the end of December 1994, the cumulative funding of Barings Futures (Singapore) by Barings London and Tokyo stood at US$354 million. In the first two months of 1995, this figure increased by $835 million to $1.2 billion. The fact that London dispatched $835 million to Singapore in a period of two months without asking any questions and without examining the implications on the firm's liquidity and capital base borders on the ridiculous, even impossible. But it did happen and the Barings case study shows that operational and liquidity risks can be the ruin of a venerated institution. 

Market liquidity risk or the deterioration in liquidity in world bond markets is highlighted in "A Review of Financial Market Events in Autumn 1998" (1999) . The Committee on the Global Financial System, authors of the report, were asked to examine the market stresses of autumn 1998 into perspective, with special emphasis on understanding the suddeness of the deterioration in liquidity and elevation of risk-spreads. Market participants told the committee that drying up of liquidity took two forms - an unprecedented widening in bid-ask spreads and that markets became one-sided. Some respondents noted that even compulsory market-making was not sufficient to ensure the liquidity of a market: even in government bond markets, a number of market-makers withdrew from trading and did not ensure quotations and those who did, made prices only for on-the-run issues. 

The report notes, "The deterioration of liquidity and widening of risk spreads were abetted by various market mechanisms that transmitted these developments to additional markets and amplified market dynamics. [One of these was] the failure to appreciate the role of market liquidity in risk management. The large positions that leverage allowed some firms to amass proved difficult to wind down in the general rush to safety. Essentially some firms' risk management planning neglected to envision the possibility that their own efforts to close out positions would worsen the terms they faced….As liquidity dried up, hedging proved even more difficult, intensifying pressures in the few remaining liquid instruments." 

One of the best papers on managing liquidity risks is "A Framework for Measuring and Managing Liquidity" (1992), wich describes the liquidity-management techniques used by large international banks, noting that a bank's liquidity policies and liquidity management approach are key elements of the institution's general business strategy. The framework for assessing and managing bank liquidity has three major dimensions: (a) measuring and managing net funding requirements (b) managing market access and (c) contingency planning for alternative scenarios. 

Of these three dimensions, measuring and managing net funding requirements is the most important. The main elements of such a system are: (a) a maturity ladder of future cashflows over a series of specified time periods (b) an evaluation of the behaviour of cashflows under different conditions (c) familiarity with the assumptions underlying the cashflows regarding assets and liabilities as well as off-balance sheet activities. 

The documents singled out so far look at the liquidity risk of a single institution (the micro-view). The macro-view of liquidity risk is linked to settlement risk - how an institution clears and settles its obligations within and across national boundaries affects its liquidity and that of its counterparties. A "Report on Netting Schemes (1989)" looks at the liquidity implications of netting arrangements. The authors of the report, the Payments Group of the G-10 countries, identified four specific issues pertaining to the global problems of liquidity risk. They are: 

1. the impact of netting, per se, on the liquidity risks of participants, in both bilateral and multilateral arrangements, and their correspondents; 

2. the role of the settlement agent in multilateral systems, and the allocation of liquidity risks between the settlement agent and the participants 

3. the cross-border implications of liquidity risk in offshore clearing arrangements, particularly the cross-border allocation of risks between the settlement agent and participants; 

4. the impact of centralised multi-currency clearing house arrangements on general market liquidity risk. 

Another report on the macro-aspect of liquidity risks is the Committee on the Global Financial System's report titled, "Market Liquidity: Research Findings and Selected Policy Implications" (1999). The report looks at the determinants of market liquidity (in normal times and market shocks) and on how central banks and other public authorities influence them. It is important for central banks to study the determinants of market liquidity so they can use them more efficiently when conducting monetary policy. 

The study divides the factors affecting market liquidity into three broad categories: product design, market microstructure, and the behaviour of market participants. It also suggests measures for enhancing market liquidity which include maintaining a competitive structure of trading, minimising the liquidity-impairing effects of taxation, increasing the transparency of trading information and the heterogeneity of market participants. 

This same committee then issued its "Recommendations for the Design of Liquid Markets" (1999). To enhance market liquidity, its five recommendations are: (i) ensuring an appropriate distribution of maturities and issue frequency so as to establish large benchmarks at key maturities; (ii) minimising the liquidity-impairing cost of taxes; (iii) ensuring the transparency of foreign issuers, issue schedules and market price and trade information, with due attention being paid to the anonymity of market participants; (iv) ensuring safety and standardisation in trading and settlement practices; and (v) developing repo, futures and option markets. 

(3) Legal 

However netting may not be legally enforceable in all countries. The legal uncertainties surrounding netting arrangements (both bilateral and multilateral) in the event of bankruptcy is one of the major sources of legal risk facing financial institutions today. The legal risks of netting arrangements is covered in the "Report of the Committee on Interbank Netting Schemes of the Central Banks in the G-10 Countries" (1990), also known as the Lamfalussy report. The report recognises that the effectiveness of netting in reducing exposures depends on producing legally binding net exposures that will withstand any legal challenge. But this is not always achievable. For example, cross-border netting arrangements raise choice-of-law and conflict-of-law questions that cannot be easily resolved. Establishing a sound basis for the assertion of net exposures will, therefore, require thorough legal preparation by the participants in netting schemes and netting providers. 

Other enforceability (legal) risks relate to documentation, the capacity of parties such as government entities and building societies to enter into transactions (ultra vires), collateral arrangements in bankruptcy and the legality of derivative transactions. The enforceability and netting risks of nine countries are analysed in Appendix 2, which accompanied the 1993 G-30 report. The nine countries are: Australia, Brazil, Canada, England, France, Germany, Japan, Singapore and United States. Appendix 2 is available from the G-30. 

In its report on how to reduce systemic risk, the G-30 stresses the need for governments around the world to provide a reliable legal framework for international transactions. "Global Institutions, National Supervision and Systemic Risk" (1997) examines the potential for systemic risk arising from the gap between the global operations of financial institutions and markets and nationally-based systems of accounting, reporting, law and supervision. The enforceability of netting, collateral and derivatives contracts is cited as a cause of concern among many of the participants surveyed by the study. To reduce legal risks, the G-30 calls upon legislatures to strengthen laws regarding enforceability of netting, collateral contracts and speedy and sure insolvency procedures. 

The G-30 realises that reducing the legal risks of netting, collateral and insolvency requires changes in national law which it admits is a protracted process. It therefore recommends that a careful evaluation of legal risk should be part of the overall risk control process and should provide an incentive, at the margin, to negotiate contracts in safer jurisdictions. It also suggests that legally risky transactions face a higher capital charge and more quickly exhaust credit limits. Carried to its logical conclusion, it argues "If this was perceived to restrict transactions on a particular exchange or in a particular country, this would create a constituency for change out of the exchanges, financial institutions, supervisors and finance ministries in the affected country." 

"Financial Integrity Recommendations" (1995) looks at the legal issues facing participants and regulators of exchange-traded markets. It recommends that the bankruptcy (or other relevant) laws of each jurisdiction should provide for (or at least not prevent) the prompt close out of positions and/or transfer of customer positions and property from a defaulted broker/intermediary to another broker/intermediary. It also recommends that conflicting bankruptcy regimes be harmonised as much as possible so that customer/clearing house positions and property can be treated consistently. 

Some of the legal issues customers must consider when entering into any relationship with a broker/intermediary are: (1) the broker/intermediary's right to close out the customer's account and liquidate positions, and the notice periods required for such actions; (2) the broker/intermediary's right to collect margin in excess of the clearinghouse requirements; (3) the customer's right to withdraw excess margin; (4) how the broker/intermediary manages the customer's property; (5) the customer's exposure to the failure of the clearinghouse and the clearing brokers selected by the broker/intermediary. 

The operational, liquidity and legal risks facing a clearing house are clearly explained in "Clearing Arrangements for Exchange-Traded Derivatives" (1997). By substituting itself as a counterparty to its clearing members, the clearing house exposes itself to liquidity risks; it must fulfil its payment obligations to non-defaulting members on schedule, even if one or more members default. Indeed, it is particularly critical that a clearing house perform its obligations without delay so that questions about its solvency do not arise. The operational risk of clearing houses thus centres on its hardware, software and communications systems. Of particular concern is the breakdown of hardware that would impair the clearing house's ability to calculate money settlements, creating potential liquidity pressures for itself and clearing members. Clearing houses may face a variety of legal risks that have the potential to substantially increase losses from default, either by a clearing member or by a settlement bank. When a clearing member declares itself bankrupt, perhaps the most important legal risk is that the multilateral netting arrangement between clearing members and the clearing house would not be upheld under the national law. Clearing houses in many countries have been afforded special legislative protection to ensure that their netting is valid. Another significant potential source of risk is that bankruptcy administrators might challenge a clearing house's right to close out (or transfer) positions and liquidate (or transfer) a defaulting member's assets. Here again, national legislation often seeks to protect clearing houses from such challenges. 

"Towards a Legal Framework for Clearing and Settlement in Emerging Markets" (1997) looks at the legal issues in developing automated clearing and settlement systems. A corner stone of such a system is establishing a central securities depository where securities are either 'dematerialised', i.e. there is no document which physically embodies the claim, or 'immobilised', i.e. they are immobilised in a depositor, which is the holder of record in the register. An investor can either appear as the named owner in the issuer's records (a direct holding system) or hold his securities through the accounts of financial intermediaries (indirect). The proper functioning of these systems depend on laws which define clearly the property interests and obligations and rights of the market participants. The laws in some emerging market countries have to be updated to define clearly property interests, to segregate assets properly and to protect the investors' assets and rights in the event of insolvency. Legal systems also need to be adapted to include provisions specifically designed for the pledging of interests in immobilised or dematerialised securities in a multi-tier holding environment to eliminate legal uncertainties and to ensure that a credit provider gets good collateral. 

The growing use of collateral to reduce counterparty risk has been accompanied by an increase in legal risk. The primary legal risk associated with collateral is that the collateral agreement might not be enforceable. "OTC Derivatives: Settlement Procedures and Counterparty Risk Management" (1998) discusses the legal and liquidity risks of collateral and the steps financial institutions must take to reduce such risks. The recommended steps include the collateral taker conducting due diligence to ensure that the agreement constitutes a valid and binding agreement, determining which law governs the creation, perfection and priority of a security interest, whether the applicable law imposes any technical requirements that must be met to make the security interest enforceable, and determining whether it can enforce its security interest upon the provider's insolvency. 

The report also warns that dealers might become more vulnerable to liquidity pressures with the growing use of collateral. Large changes in market prices could produce significant demands for collateral so that dealers must conduct stress tests to estimate potential demands for collateral and to ensure that they can meet these demands during periods of extreme market turbulence. 

See also risk control and settlement risk 
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· Financial Integrity Recommendations (1995) 

· The Year 2000: A Challenge for Financial Institutions and Bank Supervisors (1997) 

· Global Institutions, National Supervision and Systemic Risk (1997) 

· Towards a Legal Framework for Clearing and Settlement in Emerging Markets (1997) 

· OTC Derivatives: Settlement Procedures and Counterparty Risk Management (1998) 

· Market Liquidity: Research Findings and Selected Policy Implications (1999) 

· Operational Risk Management (1998) 

· Not Just One Man, by Lillian Chew 
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