The views expr essed in this r eport ar e solely those of the author . No responsibility for them should be attributed to the Bank of Canada.

March 1994

THE MICROSTRUCTURE OF FINANCIAL DERIV ATIVES

MARKETS:

Exchange-Traded versus Over-the-Counter by Brenda González-Hermosillo

ISSN 0713-7931 ISBN 0-662-22053-6

Printed in Canada on r ecycled paper

CONTENTS

ACKNOWLEDGMENTS .................................................................................vii

ABSTRACT .........................................................................................................ix

RÉSUMÉ ............................................................................................................... x

1 Introduction ................................................................................................... 1

2 Derivative Securities .....................................................................................5 2.1 Economic Inter-relationships between Instruments ....................... 6

3 Derivative Markets ........................................................................................7 3.1 “Traditional” Market Structure Characteristics .............................. 9 3.1.1 Standardization ......................................................................... 9 3.1.2 Clearing-House / Counterparty Risk .................................. 11 3.1.3 Regulation ................................................................................ 11 3.1.4 Instruments ............................................................................ 21 3.2 Market Activity ................................................................................... 21 3.2.1 Global Markets ........................................................................ 21 3.2.2 Canadian Markets .................................................................. 23

4 Market Microstructure: Exchange-Traded Derivatives .........................27 4.1 The Clearing Corporation ................................................................. 27 4.1.1 Trans Canada Options ........................................................... 28 4.2 Placement, Execution and Settlement of Orders ............................ 33 4.2.1 Trading Systems ..................................................................... 33 4.2.2 Types of Orders ...................................................................... 36 4.2.3 Execution and Settlement of Orders .................................... 36 4.2.4 Exchanges’ Limits on Trading Activity ............................... 39 4.3 Automated Trade Execution Systems ............................................. 42 4.3.1 Globex ...................................................................................... 43 4.3.2 Performance of Automated Trade Execution Systems ..... 46

5 Market Microstructure: OTC Derivatives ...............................................49 5.1 Trading System ................................................................................... 49 5.2 Market Participants ............................................................................ 49 5.3 OTC Secondary Market ..................................................................... 50

6 Risks in Derivative Securities and Markets .............................................55 6.1 Market Risk ......................................................................................... 55 6.1.1 Management of Market Risk ................................................ 56 6.2 Settlement Risk ................................................................................... 58 6.3 Counterparty Risk .............................................................................. 58 6.3.1 Management of Counterparty Risk in OTC Derivatives .. 59 6.4 Legal Risk ............................................................................................ 66 6.5 Systemic Risk ...................................................................................... 66

7 Concluding Remarks ...................................................................................69

REFERENCES .....................................................................................................73

ACKNOWLEDGMENTS

The author gratefully acknowledges the editorial help of Helen Meubus, as well as the insightful comments of colleagues at the Bank of Canada, especially Sean O’Connor . The author is indebted to the Staf f at the Toronto Stock Exchange, especially T ara O’Donnell, Fionnuala Martin and Jim Hohn, for pr oviding helpful information and discussions. The comments of Jim Sinclair of the Ontario Securities Commission and Scott Drabin of Trans Canada Options Inc. ar e also appr eciated. I alone am r esponsible for any err ors or omissions in this r eport.

ABSTRACT

In this r eport the author focusses on the micr ostructur e of derivatives markets. While the primary objective is to examine derivatives markets in Canada, the author also discusses certain developments in global derivatives markets that ar e bound to influence the functioning and development of financial markets in a small, open economy such as Canada’s. It is argued that most of the characteristics that have traditionally dif ferentiated the two derivatives market str uctur es, organized exchanges and over -thecounter markets, ar e no longer clearly defined. Mor eover, if centralized multilateral netting schemes ar e implemented for over -the-counter derivatives trading and if automated trade execution systems become the norm for derivatives exchanges, the dif ferences between these two market str uctures are likely to become even smaller .

RÉSUMÉ

La présente étude traite de la micr ostructur e des mar chés de pr oduits dérivés. Si l’auteur e s’intéresse principalement aux mar chés canadiens de produits dérivés, elle examine également certains aspects de l’évolution des mar chés mondiaux de ces pr oduits qui influer ont for cément sur le fonctionnement et le développement des mar chés financiers dans une petite économie ouverte comme le Canada. L ’auteure soutient que la plupart des particularités qui dif férenciaient habituellement les deux str uctures des mar chés de pr oduits dérivés, à savoir le mar ché organisé et le mar ché hors bourse, ne sont plus clair ement définies. De plus, elle fait valoir que les distinctions entr e les deux str uctur es de mar ché sont susceptibles de s’estomper encor e davantage si des systèmes centralisés de compensation multilatérale sont mis en place pour les opérations sur les produits dérivés of ferts hors bourse et que l’automatisation du traitement des transactions se généralise sur les mar chés organisés.

1 INTRODUCTION

One of the most notable r ecent developments in financial markets is the phenomenal gr owth of global financial derivatives markets during the last decade. One r esult of this has been the lar ge body of literatur e on financial derivatives that has r ecently emer ged, most of which focusses on theor etical pricing models, risk management and the investment strategies associated with a gr owing number of derivative pr oducts. Considerably less attention is given in the literatur e to analysing the implications of the microstructur e of the trading mechanism by which market prices ar e formed.

Resear ch into the literatur e on financial market micr ostructur e suggests that the market str uctur e matters a gr eat deal in the analysis of agent behaviour and the pr operties of asset prices. Indeed, it has been suggested that dif ferent market str uctur es can lead to dif ferent equilibrium outcomes. This literatur e stresses the importance of understanding the r eal world processes by which prices ar e set in actual markets and focusses on the trading pr ocess itself. In particular , it analyses the arrival and dissemination of information, the generation and arrival of or ders, and how or ders are transformed into trades.^1 The literatur e also focusses on the specific trading mechanism by which the latent demands of investors ar e transformed into r ealized transactions. This is the pr ocess of finding marketclearing prices – or “price discovery .”

Advocates of the micr ostructur e view ar gue that, because of market frictions (such as transaction and information costs), prices in securities markets are not set by a process that resembles the classic Walrasian

1. See Cohen, Maier , Schwartz and Whitcomb (1986) for a r eview of the key issues addr essed by the literatur e on financial market micr ostructur e.

auction parable.^2 Hence, actual market prices may dif fer from their theor etically desir ed values, even when markets ar e competitive.

It is argued that no two trading mechanisms ar e equal in the way they lead to price discovery . This results fr om the fact that each trading mechanism has a specific technology of or der submission, times at which trading can occur , amount of information conveyed to investors at the time of order submission, and r eliance upon intermediaries to balance supply and demand.^3 The micr ostructur e analysis r epresents an attempt to study , and to incorporate in formal analysis, the specific institutional arrangements that make actual markets work. However , most of the curr ent literature on financial micr ostructur e deals with equity markets, giving relatively scar ce attention to the micr ostructur e of derivatives markets.

This report focusses on the micr ostructur e of derivative securities markets. Its primary objective is to examine derivatives markets in Canada. However , in so doing, it also examines certain developments in global derivatives markets. In an envir onment wher e international financial markets ar e becoming incr easingly inter connected, global tr ends (including technological innovations) ar e bound to influence the functioning and development of financial markets in a small, open economy such as Canada’s.

The str uctur e of the r eport is as follows. Section 2 pr ovides a brief overview of the basic derivative securities and their economic interr elationship.

2. Economic theory , in particular , has made use of the “Walrasian auctioneer ” parable to explain how prices ar e set thr ough trade. In br oad terms, in this scheme all buyers and sellers ar e treated as if they gather ed in a central location wher e ther e is an auctioneer calling out prices. As prices ar e called, supplies and demands ar e revealed. If the market does not clear , all contracts ar e voided and a new set of prices is announced. This pr ocess continues until the market clears at the equilibrium price. The W alrasian trading scheme assumes that ther e are no transaction costs, that the auctioneer acts solely as an agent, that price information is centralized and that all trades occur at the same time and place. 3. Madhavan (1990) and Domowitz (1993), for example, ar gue that the institutional design of any transaction system af fects market performance.

Section 3 briefly r eviews the general characteristics that have tradionally dif ferentiated the two market str uctur es, organized exchanges and over-the-counter markets. T o provide some notion of the size and gr owth of these markets and their instr uments, this section also pr ovides an overview of r ecent global and Canadian market activity .

Section 4 examines in considerable detail the key micr ostructur e characteristics of exchange-traded derivatives markets. The implications of electronic trading systems, r ecently adopted by a number of exchanges worldwide, ar e also discussed.

Section 5 focusses on the micr ostructur e of over -the-counter derivatives markets.

In Section 6 the overall risks pr esent in derivative securities and markets ar e discussed.

Finally, Section 7 pr ovides some concluding r emarks based on the comparison of the micr ostructur e of exchange-traded and over -the-counter derivatives markets. In particular , it points out that although some significant dif ferences still r emain, most of the characteristics that ar e assumed to differentiate the two market str uctur es are no longer clearly defined. Mor eover, if centralized multilateral netting schemes ar e implemented for over - the-counter derivatives trading and if automated trade execution systems become the norm for exchanges, the dif ferences between the two market structur es are likely to become even smaller .

2 DERIVATIVE SECURITIES

A financial derivative is an asset whose payof fs are contractually linked to the prices or payof fs of other underlying instr uments. Underlying assets include equity , curr encies and inter est rates. T raded instr uments typically fall into one of the following categories: futur es or forwar ds on equity , inter est rate and curr ency contracts; inter est rate and curr ency swaps; options on equity , curr ency, inter est rates, futur es and swaps; and inter est rate caps, floors and collars (which, as discussed below , constitute a series of options on inter est rate contracts). As well, commodity-linked and equity-linked derivatives have r ecently emer ged in over -the-counter markets as a natural outgr owth of other mor e traditional derivative securities.^4 The general characteristics of these instr uments, and their economic interrelationships, ar e examined below .

A forwar d or futur es contract obligates the holder to take delivery , and the writer to make delivery , of the underlying asset at a specified price on a futur e date. A forwar d contract is identical to a futur es contract in that both constitute an obligation to take or to make delivery at a futur e date. The major dif ference between forwar d and futur es contracts r elates to the fact that futur es contracts ar e exchange-traded instr uments and ar e subject, ther efore, to certain institutional r equir ements (discussed in Section 4). Technically , however , a futur es contract is equivalent to a forwar d contract that is settled daily – or “marked-to-market ” – and written simultaneously as a new forwar d contract.

An option contract gives the pur chaser the right, but not the obligation, to pur chase or sell an asset. A call option gives the owner the right to pur chase an asset, while a put option gives the pur chaser the right to sell the asset, at a specific futur e date (a “Europea n” option) or by a certain date in the futur e (an “American ” option), at a pr edetermined price.

4. The rate of r eturn on commodity-linked (or equity-linked) derivatives transactions can be r elated to the price of a particular commodity index (or equity index) thr ough the use of swaps, options, forwar d agr eements, or some combination of these instr uments. Since commodity-linked derivatives ar e settled for cash (rather than physical delivery in commodity exchange markets), they can be used to constr uct synthetic money market investments.

Inter est rate caps, floors and collars r epresent the pur chase or sale of options on inter est rates over extended time frames. An inter est rate cap, which places an upper limit on the inter est cost to the pur chaser of the contract, can be viewed as a portfolio of (Eur opean) call options on the r elevant inter est rate index or , equivalently , a portfolio of put options on discount bonds. An inter est rate floor places a lower limit on the inter est rate to be char ged. Collars specify both the upper and lower limits for the rate that will be char ged. Similar to an inter est rate cap, an inter est rate floor is a portfolio of put options on inter est rates or , expressed dif ferently, a portfolio of call options on discount bonds. A collar is a combination of a long position in a cap and a short position in a floor .

In a swap, which r epresents a series of forwar d transactions, the counterparties agr ee to buy and sell a str eam of cash flows on a notional principal amount over a pr edetermined length of time. The cash flows exchanged in a swap can be based on fixed or floating inter est rates and on the same or dif ferent curr encies. In the case of a “plain vanilla ” inter est rate swap, a fixed inter est rate (plus a spr ead) is paid in r eturn for r eceiving a floating rate. Inter est rate swaps involve only the exchange of interest payments, while curr ency swaps also entail the exchange of principal amounts.^5

2.1 Economic interrelationships between instruments

All financial derivative instr uments have certain economic interr elationships and can be decomposed into two basic instruments: forward -based and options -based contracts. Forwar d-based transactions include forwar ds, futur es and swap contracts. Options-based contracts include

5. Although a number of variations exist for mor e sophisticated instr uments, all swaps rely on the basic str uctur e of cash flow exchange. For example, in an equity-index-linked swap, the investor pays a floating inter est rate to the pr ovider of the swap in exchange for the total r eturn of an equity index plus or minus a spr ead. Similarly , in a commoditylinked swap, the counterparties agr ee to exchange cash flows based on the fixed price of a given commodity for the value of its floating index. As well, a popular new type of interest rate swap is the “diff” or “quanto ” swap, which exchanges payments based on inter est rates in two curr encies but makes both payments in a common curr ency (for example, firm A pays the Eur odollar rate while firm B pays the Eur olira rate less a spr ead, but all payments ar e made in U.S. dollars).

options, as well as caps, floors, collars and options on swaps. Diverse types of derivatives ar e created by combining the building blocks in dif ferent ways and by applying these str uctur es to a wide range of underlying assets, rates or indexes.

Decomposition of derivative securities into their basic elements and analysis of their interr elationships is essential in understanding the structural and economic aspects of such transactions. Indeed, dif ferent derivative securities can be viewed not as separate instr uments, but as a highly integrated set of financial transactions. Ther efore, decomposition has important implications for pricing and hedging. It implies certain pricing relationships and r elated arbitrage opportunities among the dif ferent instr uments. Understanding the substitutability and, in some cases, the complementarity among dif ferent derivative instr uments traded in each of the market str uctur es can also be useful in explaining the co-existence of the over -the-counter and the exchange market str uctur es. Mor eover, as discussed in Section 6.1, the market risks of a derivatives portfolio can be analysed in terms of the fundamental risks associated with the basic types of derivatives it may contain.

The interr elationships between (same curr ency) swaps, forwar ds or futur es, and options markets ar e depicted in Figur e 1.^6 The first element to note is that, because of portfolio arbitrage, the pricing of any derivative security will be a function of market inter est rates. Consequently , a forwar d contract on any financial asset would essentially operate as a forwar d contract on inter est rates.

2.1.1 Interest rate swaps vis-à-vis forward interest rate contracts The relationship between inter est rate swaps and forwar d inter est rate contracts , in the same currency, derives fr om the fact that a swap contract is a series of forwar d contracts combined. Since an inter est rate swap entails the exchange of specified cash flows determined by r eference to two interest rates (that is, a series of cash inflows in r eturn for a series of cash out

6. Same-curr ency linkages among the various instr uments can be similarly extended to a multicurr ency situation. The discussion on the economic interr elationships between different derivative securities draws heavily fr om Das (1989).

FIGURE 1

Swap, forward and option market interrelationships

(in the same currency) through arbitrage

flows), this contractual arrangement can be decomposed into a portfolio of

simpler single-payment contracts, which in turn can be decomposed into a

series of forwar d contracts. W ith this appr oach, it is possible to r estate an

inter est rate swap as a series of implicit forwar d contracts on inter est rates.

Inter est rates

Inter est rate forwar ds and futur es

Inter est rate options

Put-call parity or replicating portfolios

Inter est rate swaps as a portfolio of forwar d/ futur es contracts

Inter est rate swaps as a portfolio of pur chased and sold options

Inter est rate

swaps

Indeed, an inter est rate swap enter ed into can be par celled into known rates of inter est for various periods within the term of the overall inter est rate swap and sold into the market as forwar d inter est rate agr eements (FRAs).^7 This allows inter est rate swaps and FRAs to co-exist and complement each other .

2.1.2 Interest rate swaps vis-à-vis interest rate options An inter est rate swap is equivalent to the simultaneous pur chase and sale of a portfolio of inter est rate options. In particular , it is possible to characterize an inter est rate swap, wher e one of the parties is the payer of the fixed rate, as the simultaneous pur chase of a put option at the fixed inter est rate with the writing of a call option at the same fixed rate – ef fectively constituting a collar with no dif ference between the floor and the cap rates. Similarly, wher e the party in question is a r eceiver of the fixed rate, the inter est rate swap is equivalent to the simultaneous writing of a put option with the pur chase of a call option. Because of this interr elationship, users of the swap market tend to view the inter est rate cap-floor -collar markets as potential substitutes for inter est rate swaps.

2.1.3 Options vis-à-vis forward contracts There can be two linkages between options and forwar d contracts. First, an option can be r eplicated by continuously adjusting a portfolio of securities (or forwar d contracts on the underlying asset) and riskless securities or cash. Second, option contracts can be used to r eplicate forwar d contracts through a r elationship known as the “put-call parity .”^8 As a result of this

7. A forwar d rate agr eement (FRA) is a contract that becomes ef fective at a specified futur e date for a specified interval over which a particular rate of inter est, fixed at the initiation of the agr eement, is char ged on some notional underlying principal amount. If the reference inter est rate, typically 3-month bankers’ acceptances (BAs) in Canada, rises (or falls) relative to the contract rate, the seller (or buyer) of the FRA pays the buyer (or seller) the dif ference on the notional principal. 8. The put-call parity theor em shows that the value of a Eur opean call option with a certain exer cise price and exer cise date can be deduced fr om the value of a Eur opean put option with the same exer cise price and exer cise date, and vice versa. Although the putcall parity does not hold for American options, it is possible to use arbitrage ar guments to obtain upper and lower bounds for the dif ference between the price of an American call and the price of an American put (Hull 1993).

relationship, the simultaneous pur chase of a call option and the sale of a put option is equivalent to a forwar d pur chase, while the sale of a call option simultaneously combined with the pur chase of a put option is equivalent to a forwar d sale (which also constitutes an inter est rate collar , as pr eviously noted).

3 DERIVATIVE MARKETS

Derivative securities can be traded on or ganized exchanges or thr ough over-the-counter arrangements. Ther e are a number of characteristics that are traditionally used to describe the br oad dif ferences between exchangetraded (EXT) and over -the-counter (OTC) derivative markets. These ar e based on a number of considerations, including the standar dization of instr uments, the existence of a clearing house to deal with counterparty credit risk, the r egulatory framework and the types of instr uments traded in the dif ferent markets.

3.1 Traditional market structure characteristics

3.1.1 Standardization

Exchange-traded contracts ar e generally thought of as having been standardized (with r egard to maturity date, contract size and delivery terms), wher eas OTC contracts ar e custom-tailor ed to the client’s needs.

Some exchanges, however , have r ecently intr oduced derivative instr uments that can pr ovide a significant degr ee of customization.^9 Also,

9. A notable example is the “Flex” option, which was intr oduced by the Chicago Boar d of Options Exchange (CBOE) in Febr uary 1993. Flex options allow investors to choose strike prices, expiration date and style (that is, Eur opean or American). Curr ently, the CBOE has Flex options listed on S&P100, S&P500 and the Russell Index (a basket of 2000 small-capitalization stocks). The CBOE is also planning to intr oduce Flex options on foreign equity indexes (such as the U.S.-dollar -denominated British FT -SE index). The increasing popularity of Flex options has pr ompted inter est from other exchanges (including the T oronto Stock Exchange, the Chicago Boar d of Trade, the Philadelphia Stock Exchange, the American Stock Exchange, the London International Financial Futur es Exchange and the Mar ché à Terme International de France MA TIF) to intr oduce similar instr uments. In April 1993, Sweden’s Optionsmarknad (OM) intr oduced the

“TailorMadeClearing ” option, which allows investors to choose the underlying security ,

type of option, exer cise period and exer cise price ( International Financing Review, 21 August 1993). As well, the Chicago Boar d of Trade (CBOT) r ecently announced the introduction of the “Flexible T reasury Option” written on U.S. T reasury bonds and bills which allows for investors’ choice of exer cise price, expiration date and style.

in practice, OTC markets may follow certain simplifying market conventions that pr ovide a certain degr ee of standar dization.^{10}

3.1.2 The clearing corporation Another distinction between EXT and OTC contracts that is typically assumed to be critical is the existence of a clearing organization at the exchange . As noted by Edwar ds (1983), clearing or ganizations in derivative markets perform two main functions. First, they attempt to assur e the financial integrity of the transactions by dir ectly guaranteeing contracts and by establishing an elaborate self-r egulatory mechanism to maintain its financial integrity and that of all clearing members. Second, because clearing associations ultimately assume the obligations of a counterparty in all futur es and options contracts, they pr ovide a simple and convenient mechanism for settling contracts. The contractual r ole of the clearing association allows it to cancel one party’s obligation if that party enters into an offsetting transaction – pr oviding for a multilateral netting arrangement.

With the clearing or ganization guaranteeing contract performance – by assuming the counterparty obligations of the buyer and seller in each transaction – price, maturity and market risks ar e generally assumed to be the main factors determining trade in EXT derivatives. Counterparty (or credit) risk is generally per ceived to be of second-or der importance.

On the other hand, credit worthiness constitutes an important parameter in OTC markets, based on which market participants select their counterparties. Although transactions may include some schemes designed to reduce the likelihood of the contract’s non-performance, OTC markets lack a uniform mechanism abl e to eliminate all counterparty risk. If an OTC party defaults, counterparties bear the financial losses associated with the transaction’s obligations.

10. For example, most inter est rate swaps in Canada ar e fairly standar dized, typically involving the exchange of cash flows on a contract’s notional value based on 1-month or 3-month bankers’ acceptances (floating inter est rate) for 2- to 5-year Government of Canada bonds (fixed rate). The adoption of master agr eements (discussed in Section 5) also imply a degr ee of standar dization in OTC contracts.

However , despite the mechanisms that clearing houses adopt to secur e their financial soundness in case of default by members (discussed in Section 4), a clearing house may still carry a degr ee of default risk.^{11} In addition, the importance of the clearing-house’s r ole as a guarantor lessens when the level of cr edit quality of the participants is high. OTC markets ar e typically favour ed by high cr edit quality participants who may not requir e the clearing-house financial guarantee.^{12}

3.1.3 Regulation EXT markets ar e highly r egulated.^{13} Although many participants in OTC markets ar e also r egulated, OTC derivative markets themselves ar e not. Indeed, dif ferent agents which deal in OTC derivative markets, and perform similar activities in those markets, ar e often r egulated quite dif ferently (e.g., banks, securities firms, insurance companies and non-financial institutions).

3.1.4 Instruments Financial derivatives traded in EXT markets ar e primarily futur es and option contracts on equity , equity indexes and inter est rates.^{14} OTC financial derivatives include: forwar ds on inter est rates and curr encies, inter est rate and curr ency swaps, options on stocks and inter est rate instr uments (including caps, floors and collars), options on swaps (or swaptions), equity-linked and commodity-linked derivatives, and a variety of other synthetic instr uments.

11. For example, the Bourse de Commer ce de Paris -- the clearing or ganization for futur es markets in Paris -- did default in 1974 (Edwar ds (1983)). 12. According to a survey by the International Swaps and Derivatives Association (formerly known as the International Swap Dealers Association), 91% of swaps in the portfolios of its members wer e investment grade (triple B or above) at end-December 1991. 13. In Canada, EXT derivative markets ar e regulated by pr ovincial securities authorities and by the exchanges’ own by-laws (as self-r egulatory institutions). 14. However , some exchanges appear to have plans to intr oduce exchange-traded swaps. For example, the Montr eal Exchange has specific trading r egulations applicable to exchange-traded inter est rate swaps (see Art. 7226, Montr eal Exchange By-Laws (1993)).

3.2 Market activity

3.2.1 Global Markets The gr owth of turnover and of volumes outstanding in markets for derivative instr uments has outpaced the gr owth of most other financial activities. In organized exchanges, worldwide open inter est in financial derivatives rose an average of 36 per cent a year fr om 1986 to r each $3.5 trillion at the end of 1991. Even so r emarkable an expansion appears to have been surpassed by the gr owth of financial derivatives in over -the-counter markets wher e the total notional principal gr ew an estimated 40 per cent a year during the period to mor e than $6 trillion by end-1991.^{15}

In global or ganized exchanges, as well as OTC markets, the gr owth in derivatives has been dominated by contracts based on inter est rates. In EXT markets, turnover in inter est rate contracts gr ew 21 per cent a year from 1986 to 1992 and accounted for 90 per cent of the absolute incr ease in total EXT market turnover . The bulk of this gr owth came fr om inter est rate futur es contracts. As in the EXT markets, most derivatives’ gr owth in the OTC markets consisted of inter est rate contracts. Inter est rate swaps, the dominant OTC derivative, gr ew an average of 41 per cent a year in notional principal fr om 1986 to 1991 and alone accounted for possibly half of the absolute incr ease in total notional principal of all OTC derivatives during the period. FRA ’s are estimated to have gr own as fast as inter est rate swaps and may have accounted for another quarter of the total market increase. Options on inter est rates (including caps, floors, collars and swaptions) gr ew the fastest of all OTC contracts, with notional principal rising 81 per cent a year during the period to account for 10 per cent of the total incr ease in the OTC market.

Next to inter est rate contracts, curr ency contracts contributed the most to the global gr owth of derivatives, albeit in a comparatively smaller way. In EXT markets, trading in curr ency contracts r ose about 8 per cent a

15. Global data ar e drawn fr om Remolona (1992). The Bank for International Settlements (1992b) also pr ovides detailed information on global activity . It is worth noting that it is difficult to compar e the size of the two markets, in part because the unwinding of positions by means of an opposite trade adds to notional principal in OTC markets while it adds to turnover in exchange markets.

year and accounted for less than 7 per cent of the absolute incr ease in total exchange market turnover fr om 1986 to 1992. In the OTC market, curr ency swaps kept pace with inter est rate swaps by gr owing 42 per cent a year from 1986 to 1991, while curr ency options expanded at a significantly slower pace. Curr ency swaps may have shown much str onger gr owth than other curr ency contracts because they ar e in part inter est rate contracts, involving the exchange of fixed/floating rate payments in one currency for fixed/floating rate payments in another .

Equity index contracts, although still constituting a small fraction of the whole derivatives market, have shown rapid gr owth r ecently. Although global exchange trading in equity index contracts showed no expansion over the period 1986 to 1992, lar gely as a r esult of a decline in turnover following the October 1987 stock market crash, equity index contracts have r ecover ed str ongly since 1988. Indeed, turnover in equity index contracts has gr own even faster than turnover in inter est rate contracts. In OTC markets, equity index options and swaps made up a small fraction of the market, but the last few years witnessed very fast gr owth r esulting in these contracts accounting for about 5 per cent of the absolute expansion of notional principal in the OTC market fr om 1986 to 1991.

3.2.2 Canadian Markets In Canada, derivatives financial markets (especially EXT markets) have had a comparatively slower start than in other countries. Nonetheless, the expansion of trading in derivative instr uments has had a significant impact on Canadian financial markets.^{16}

There are thr ee organized exchanges wher e financial derivatives trade in Canada. Although all thr ee exchanges trade a number of individual equity options, the two biggest exchanges, T oronto and Montr eal, have effectively divided the market for other financial derivative pr oducts among themselves. In particular , the Toronto Stock Exchange (TSE) and the Toronto Futur es Exchange (TFE) have occupied the territory for stock index pr oducts,^{17} while the Montr eal Exchange (ME) has expanded the

16. O’Connor (1993) pr ovides a compr ehensive analysis of the development of derivative markets in Canada.

fixed-inter est side. The V ancouver Stock Exchange (VSE) has focused instead on commodity-r elated derivatives, including options on equity of commodity-r elated companies and gold (although the TSE also lists options on silver).^{18}

Table 1 summarizes r ecent trading activity on financial derivatives in the two lar gest Canadian exchanges -- the Montr eal Exchange and the Toronto Stock/Futur es Exchange. In the Montr eal Exchange, inter est rate futur es contracts constitute the bulk of the contracts traded. The volume of traded futur es contracts on bankers’ acceptances has r oughly doubled each year since April 1988, when the 3-month contract was intr oduced (the 1- month contract was launched in April 1992). T urnover on the 10-year Government of Canada bond futur es contract has also incr eased significantly since its intr oduction in September 1989, especially in r ecent years. Although turnover on Government of Canada bond options has stabilized since 1991, r ecent levels of trading activity r emain significantly lower than in pr evious years. T urnover on Canadian Government bond futur es options has been moderate since the intr oduction of this contract in Mar ch 1991; after declining sharply in 1992, the volume of contracts traded doubled during 1993. W ith regard to activity on equity options at the ME, the volume of contracts traded has r emained r oughly constant in the last few years after r egistering a sharp dr op in 1990.

In the Toronto Stock/Futur es Exchange, while turnover of futur es contracts on the TSE-35 index has shown moderate gr owth in r ecent years, trading activity of options on the TSE-35 index has declined significantly since 1991. With regard to equity options, the volume of contracts traded

17. The Toronto Futur es Exchange (TFE) is associated with the TSE but has its own boar d of governors. 18. Exchange-traded derivative securities curr ently traded in Canada include: futures on the TSE-35 stock index (TFE), on 3-month and 1-month Canadian bankers’ acceptances (ME) and on 10-year government of Canada bonds (ME); options on the TSE-35 stock index (TSE), on silver (TSE), on gold (VSE), on Government of Canada bonds and on 10- year Government of Canada bonds futur es (ME), as well as on equity (TSE, ME, and VSE). The TSE also trades T oronto 35 Index Participation Units (“TIPs”) and options on TIPs, as well as index warrants.

at the TSE has r emained r oughly constant in the last few years, after experiencing a significant dr op during 1990-91.

In terms of OTC derivative trading activity in Canada, only incomplete statistical information exists. Nonetheless, ther e are some indicators which suggest that activity in this market has gr own dramatically in r ecent years. In 1992, Canada’s six lar gest banks, which ar e the primary suppliers of OTC derivatives in the domestic market, had a notional principal outstanding of almost C$2.2 trillion in derivatives -- nearly five times the amount r eported in 1986. About 46 per cent of this amount constitutes forwar d contracts on for eign exchange, while inter est rate swaps r epresent 24 per cent, inter est rate forwar ds and futur es account for a further 20 per cent, and options constitute about 10 per cent of the total notional amount reported. All these OTC instr uments have shown dramatic gr owth in recent years -- for example, the notional amount of options expanded by an average annual rate of 95 per cent between 1986 and 1992, while swaps and inter est rate forwar ds/futur es grew at an average annual rate of mor e than 40 per cent, and for eign exchange forwar ds expanded by nearly 20 per cent per year during that period.^{19}

19. O’Connor (1993).

a. Include one- and three-month futures. Face value of contract for the one-month futures is C$3,000,000 and for the three-month futures is C$1,000,000.

n.t. not traded Source: Statistics, Montreal Exchange; Official Trading Statistics and Review, Toronto Stock Exchange.

Table 1: F inancial Derivative Exchanges (ME and TSE/TSE)

Face Value of Contract

Volume of Contracts Traded 1988 1989 1990 1991 1992 1993 Montreal Exchange (In thousands of contracts) Interest rate contracts

Futures

Canadian Bankers’ Acceptances^a

C$1,000,000 10 28 88 194 443 752

Canadian Government bonds (ten-year)

C$100,000 n.t. 87 454 421 516 894

Options

Canadian Government bonds C$25,000 335 323 139 47 51 62 Canadian Government bond futures (ten-year) C$100,000 n.t. n.t. n.t. 15 5 10 Equity contracts

Options

Stock options 809 893 431 582 665 507 Toronto Stock/Futures Exchange Equity contracts

Futures

TSE-35 index C$500 x index 27 35 53 61 59 69 Options

TSE-35 index C$100 x index 429 487 698 465 302 221 Stock options 2,341 2,432 1,511 976 899 1,155

4 MARKET MICROSTRUCTURE: EXCHANGE- TRADED DERIV ATIVES

An exchange market is a highly or ganized market, with specific r ules of listing and trading, contractual terms, a market mode of operation, and conditions of membership.

4.1 The clearing corporation

The existence of a clearing corporation in EXT derivative markets is one of the main characteristics of this market str uctur e.^{19} Clearing corporations, or clearing houses, ar e usually owned by their members and pr ovide an extensive guarantee system.

It is important to make a distinction between the clearing and execution of transactions. Execution is the transacting of an or der on an exchange floor , while clearing involves the subsequent confirmation of the transaction by the clearing corporation and the actual cash settlement of the transaction.

Following the trade between two counterparties, the clearing corporation intervenes to assume the opposite position for both original transactions, thus becoming, in ef fect, the counterparty for both transactions. It then assumes the obligations of the buyer and the seller of the derivatives contract, agr eeing to satisfy the terms set forth in the contract.^{20} As a result, the investor does not need to worry about the financial str ength and integrity of the original party to the transaction since, after initial execution of an or der, the r elationship between the two contractual parties ends. Investors ar e thus fr ee to liquidate their positions without involving the other party in the original contract. This guarantee system r elies fundamentally on the financial integrity of the clearing house. As discussed

19. However , Napoli (1992) notes that the clearing corporations of some derivative exchanges (for example MA TIF and Sweden’s OM) clear and settle certain OTC derivative transactions, albeit on a very small scale. 20. Clearing corporations for securities other than derivatives typically do not act as counterparties or guarantors of trade performance.

below, the clearing corporation uses a number of mechanisms to pr otect the soundness of the guarantee system.

4.1.1 Trans Canada Options Inc. Trans Canada Options Inc. (TCO) -- owned one-thir d each by the ME, the TSE and the VSE -- is the clearing corporation for all financial options and futur es traded on the Canadian exchanges. (In the United States, ther e are several clearing corporations.)^{21} The Canadian exchanges r eport to TCO every trade transacted by their members. While trades ar e recorded and effective at the actual time of trading, settlement occurs on the morning of the next business day .

The main r ole of TCO, as a guarantor , is to ensur e the integrity and financial stability of the Canadian options and futur es markets. T o manage risk on behalf of the market, TCO utilizes four primary mechanisms: i) minimum net capital r equir ements; ii) mar gin requir ements; iii) clearing fund deposits; and iv) financial and market surveillance.

4.1.1.1 Minimum net capital r equirements Firms using the floor for the purpose of trading derivatives must be members of TCO (or have an arrangement with a TCO member). T o qualify for membership in TCO, an applicant must be either a Schedule I bank, a full member of the ME, the TSE-TFE or the VSE. In addition, the applicant must maintain a minimum level of net capital determined by the exchanges and the Investment Dealers Association of Canada.

4.1.1.2 Mar gin requirements TCO relies fundamentally on a mar gin system designed to cover its risks as issuer and guarantor of all financial derivatives traded in Canadian exchanges. Because TCO stands r eady to assume a defaulting member ’s positions, in its r ole as guarantor , mar gin collections must be suf ficient to cover all potential losses in case of default. As explained in mor e detail below, the mar gin system used by TCO basically calculates the daily

21. While the Options Clearing Corporation (OCC) clears all exchange-traded options in the United States, some American exchanges have their own clearing corporation for futur es trading (for a discussion on those exchanges, see Edwar ds 1983).

market value of the positions within each account held by a member firm. TCO then estimates the “worst case ” value of these positions for the next trading day , collecting suf ficient mar gin to cover its costs should TCO need to liquidate the positions.

More specifically , TCO’s margin system operates as follows. Daily mar gins ar e requir ed for every class gr oup or pr oduct gr oup within any account held by a clearing member .^{22} TCO maintains one or mor e accounts (for example, client, firm and on-floor pr ofessional trader accounts) for each of its clearing members.^{23} Each account r equir es a separate mar gin, as if it wer e the only account held by the member . However , the daily mar gin collected fr om a clearing member r eflects the sum of mar gin calculations across all its accounts.

The daily mar gin requir ement for a class or pr oduct gr oup within an account held by a member comprises thr ee components: pr emium mar gin (calculated for option and futur es option positions), additional mar gin (for options and futur es) and spr ead mar gin (for futur es positions only).

The pr emium mar gin is designed to cover the cost of liquidating all option and futur es option contracts at market prices. Depending on the positions held and curr ent market prices, this mar gin component can be either positive (constituting a mar gin requir ement) or negative (a mar gin credit). A positive (or negative) pr emium mar gin would incr ease (or decrease) an account’s overall mar gin requir ement.

The second overall mar gin component, the additional mar gin, represents the dif ference between a position’s curr ent market value and a pr ojected “worst case ” market value. The pr ojections ar e based on various

22. A class gr oup is a collection of derivative securities that ar e based on the same underlying security . A product gr oup is a collection of one or mor e class gr oups whose underlying securities exhibit a significant price corr elation (for example, the 1-month and the 3- month banker ’s acceptance futur es contracts fall within the same pr oduct gr oup). 23. A Client account is one wher e the clearing member has no dir ect or indir ect inter est, other than the commission char ged, in the customer ’s account. An account established by a member on its own behalf constitutes a Firm account. On-Floor Pr ofessional T rader accounts include those wher e traders transact for their own trading accounts.

price changes in the underlying securities. The additional mar gin constitutes the pr ojected incr emental cost (positive or negative) of liquidating a position.

The calculation of the additional mar gin for a class gr oup involves several steps. In br oad terms, the first step is the determination of the margin interval for the class gr oup – this r epresents the maximum pr ojected underlying price movement against which the mar gin system is to pr ovide protection. Curr ently, mar gin intervals ar e designed to pr otect TCO against a situation wher e the underlying security experiences lar ge price movements on two consecutive days.^{24} The second step is to pr oject the worstcase theor etical value of the class gr oup, assuming several dif ferent price movements in the underlying securities. Theor etical values ar e projected separately for each series of options and futur es held within an account. However , the mar gin requir ement for that account is based on the pr ojected theor etical values of each class gr oup held within an account. In other wor ds, TCO considers the worst case theor etical value of an entir e class gr oup (not the sum of each worst case for each series within that class group) for mar gin purposes. This allows TCO to pr ovide mar gin relief for offsetting positions in dif ferent series. The final step is the comparison of the worst case theor etical value with the net pr emium mar gin for the class group. The dif ference, if negative, is the additional mar gin for the gr oup.

The thir d overall mar gin component, the spr ead mar gin, is only calculated in the case of futur es positions. W ithin any one class gr oup, TCO’s mar gin system automatically of fsets net long futur es positions in one contract month against net short futur es positions in another month. The spread mar gin is the fixed dollar amount that is char ged per spr ead and is

24. TCO computes the mar gin intervals by multiplying the maximum standar d deviation of an underlying security’s daily r eturns, based on closing prices over a r olling 20-, 90- and 260-day trading period, times (1.4 x 3). The rationale is that, assuming that daily returns ar e normally distributed, thr ee standar d deviations would yield a confidence interval of about 99 per cent pr obability of occurr ence. Also, since the standar d deviation of returns over a period of n days is equal to times the standar d deviation over one day, for n=2 days; is roughly equal to 1.4. n 2

based on the expected r elative price movements between contract months.^{25}

The sum of the pr emium mar gin, the additional mar gin and the spread mar gin (for futur es contracts only) r epresents the total daily mar gin requir ement for a class gr oup. The calculation of the mar gin requir ements is performed once a day , after the markets close. The amount of mar gin that is subsequently collected is expected to be suf ficient to cover pr ojected worst-case movements in the underlying securities.^{26}

Under extr eme volatility conditions during a trading session, an intraday mar gin could be also r equir ed by the clearing corporation. The intra-day mar gin is calculated by pr ojecting price movements which ar e larger than those assumed in the calculation of mar gin intervals. If such price movements actually occur during a trading session, TCO may collect intraday mar gins fr om its members. Ther e is rapid collection of additional intraday mar gins.

The daily mar gin settlement figur e represents the netting of each member ’s debits and cr edits into a single amount. Each day , this net position is added or substracted fr om the clearing member ’s accounts with TCO. The collection of the mar gin deposits is the r esponsibility of TCO. Clearing member ’s margins must be in the form of cash, bills or bonds (maturing in less than one year) of the government of Canada or a pr ovincial government or hydr o company guaranteed by a pr ovincial govern-

25. A futur es spr ead or der involves the simultaneous buy and sell of an equal number of contracts on the same underlying inter est, but with dif ferent maturities. In the case of options, a spr ead or der involves the simultaneous buy and sell of an equal number of puts (or, alternatively , calls) on the same underlying security , but the expiration date or the striking price may be dif ferent. 26. Of course, the actual outcome could turn out to be worse than anticipated in the worst-case scenario. In the case of options, for example, the theor etical values ar e primarily obtained fr om inputting the implied volatility of the contract and by assuming a range of other likely volatility parameters. The volatility assumptions could under estimate r ealized values.

ment, or U.S. T reasury bills. In addition, letters of cr edit fr om appr oved depository institutions ar e accepted fr om clearing members.^{27}

In turn, the exchanges also r equir e clearing members to collect minimum mar gins fr om the clients for whom the trade is performed. The minimum mar gin that a client must maintain with a member varies depending on the type of contract. The TSE-35 index futur es contract, for example, requir es a minimum mar gin ranging fr om 1 per cent to 15 per cent of the contract’s underlying value. The ME r equir es a minimum mar gin of Can.$300 for spr eads, Can.$1,000 for hedges and Can.$1,500 for speculators per Canadian government bond futur es contract. The same minimum mar gins per contract ar e requir ed for Canadian bankers’ acceptances futur es contracts, except that spr eads r equir e a deposit of Can.$625.

4.1.1.3 Clearing fund deposits Each clearing member must maintain a deposit with a clearing fund that is to be used solely to cover any losses incurr ed by TCO as a r esult of the failure of any clearing member to perform its obligations under a contract. The deposit of each clearing member to the clearing fund consists of a base deposit (Can.$75,000 for futur es clearing members, Can.$25,000 for options clearing members, or Can.$100,000 if clearing members trade in both markets) and a variable deposit that is pr oportional to the positions held by the clearing member in all accounts during the pr eceding thr ee months.

4.1.1.4 Financial and market surveillance In conjunction with the thr ee participating exchanges, TCO monitors the financial conditions of its clearing members thr ough r egular r eporting of financial information.

4.1.1.5 Default by a clearing member Minimum net capital r equir ements, mar gin deposits and the clearing fund maintained by the clearing corporation serve as part of a guarantee backup system in the event of a member ’s default.

27. Appr oved TCO depository institutions include a number of Canadian banks and tr ust companies.

To see how the system would work in the case of default by a clearing member , consider , for example, the case of an option pr esented to a client for exer cise. The clearing house would randomly select a writing clearing member to deliver the shar es (in the case of a call) or deliver the payment based on a striking price (in the case of a put). The clearing member would then assign the exer cise notice to one of its customers.

If the clearing member cannot deliver on the terms of the contract (or fails to meet the deadline for mar gin payments), the clearing or ganization would normally first contact the member , as the default may possibly be caused by a technical deficiency . After that, the exchange and the supervisory body may be contacted. If the member ’s default is confirmed, the clearing corporation would close the member ’s accounts and no further transactions by the member would be accepted for clearing. The clearing corporation would then attempt to transfer non-involved customer positions and customer deposits to another clearing member . The next step would be to liquidate the open positions of the suspended clearing member. To this end, the clearing house would close the member ’s positions and the member ’s margins would be used for this purpose.

If this does not suf fice, the clearing member must use its own net capital. If this pr oves inadequate, then the member ’s clearing fund deposit is used and, following this, the entir e clearing fund of all members on a pro rata basis. Each clearing member would be then r equir ed to pr ovide an additional amount up to 100 per cent of the amount of its clearing fund deposit. If the default r emains unsatisfied, the clearing corporation would then look to the participating exchanges and their members for r emedy .

4.2 Placement, execution and settlement of orders

4.2.1 Trading systems Following Cohen, Maier , Schwartz and Whitcomb (1986), trading systems can be classified primarily as batch or continuous. In batch trading systems, or ders coming in over an interval of time ar e not transacted immediately, but rather ar e stor ed and transacted together in a multilateral transaction. In continuous market systems, transactions occur only when the or ders of two traders match (that is the price of the best of fer to buy is equal to, or gr eater than, that of the best of fer to sell).

Continuous trading systems can be further classified by whether they ar e dealer systems or matching systems. In a dealer system, an intermediary “makes the market ” by satisfying the ultimate customer ’s order from the intermediary’s own account. Most OTC markets follow this structur e. Alternatively , in matching systems, traders act as agents for the ultimate customers.

Matching systems can be classified by their technology of or der entry as or der book, boar d trading and cr owd systems. An or der book matching system is br oadly characterized by assigning to an agent (or central computer) the r esponsibility of gathering standing or ders for execution when prices match, based on price and time priority . Board trading is done by br okers themselves entering of fers on a trading boar d, with no personnel from the exchange being involved in or der entry or price setting. In a continuous cr owd (or open-outcry) auction system, trade occurs whenever two traders agr ee on the price and no better of fer is made by another trader .

However , these classifications ar e indicative only of the br oad characteristics of dif ferent trading systems, as most continuous markets worldwide ar e not pur e matching systems nor pur e dealer systems. Mor eover, continuous markets with matching systems and or der books often open through batch trading.

4.2.1.1 Global derivatives markets Traditionally , EXT futur es trading has been performed by means of an open-outcry auction system. Indeed, the world’s lar gest exchanges continue to use trading pits, and have intr oduced electr onic or der book matching systems only to supplement pit trading activity (for small trades or after hours, for example).^{28}

28. The LIFFE automated pit trading system was intr oduced only to supplement pit activity. The Chicago Mer cantile Exchange (CME), the CBOT and MA TIF are also currently using the electr onic system Globex (discussed in Section 4.3.1), in a similar supplementary fashion.

However , ther e has been a noticeable tr end towar ds floorless electronic systems over the past few years. Since 1986, when the Mar ché à terme international de France (MA TIF) opened and r etained the traditional open-outcry system, every new Eur opean derivatives exchange has been founded on an automated trading system.^{29} Particularly noteworthy is Frankfurt’s Deutsche T erminbörse (DTB), which has a fully automated trade execution system.

4.2.1.2 Canadian derivatives markets In Canada, EXT derivatives ar e traded thr ough trading pits in the exchanges – automated trade execution systems have not yet been intr oduced. Curr ently, an or der-book matching system is used for options trading, while an open-outcry auction system is used for trading futur es.

In an or der-book system, limit or ders ar e kept by a specialist until a matched or der is found. Specialists ar e responsible for maintaining an order book for certain option classes and for pr oviding market depth, liquidity and an or derly market. Specialists, who can be either employees of a member of the exchange or independent pr ofessional traders, ar e also responsible for quoting the best ask-bid price (the highest bid and the lowest ask) for a given contract on the exchange’s monitors. Specialists may also initiate a transaction by quoting a price for contracts for which no bidask prices ar e being submitted by traders during a trading day . Quoted prices ar e usually good only for a given number of contracts, so that these prices ar e, effectively, only indicative quotes for dif ferent sized or ders.^{30}

In an open-outcry auction system, traders call out bid-ask prices for a particular number of contracts, which may be matched by another trader . A bid or of fer is only valid for the time necessary for its immediate acceptance. Thus, bids or of fers made by an open-outcry ar e automatically withdrawn unless immediately accepted. Matched trades ar e then r ecorded by

29. Courtney (1992), Remolona (1992) and Domowitz (1992b) examine the new derivatives exchanges that have intr oduced automated trade execution systems. 30. In the TSE, for example, quotes ar e assumed to be for at least 10 contracts, but the bidding trader is only liable for filling up to l0 contracts on the declar ed bid or of fer – which is appar ently a r elatively small number of contracts for a normal trade.

the exchange’s of ficials, posted on the scr eens and incorporated in the clearing-house books. The bid-ask prices displayed on the scr eens ar e thus only indicative of the last trade r ecorded for a particular contract, and new transactions may take place at a dif ferent price than that shown on the board.

4.2.2 Types of orders Before examining the placing and execution of or ders in EXT markets, the types of or ders that may be placed should be noted. An or der is, simply stated, the client’s instr uction to the br oker to buy or sell a contract. An order constitutes one of four possible transactions: opening pur chase transaction; opening sale transaction; closing pur chase transaction; and closing sale transaction. In an opening pur chase (sale) transaction of an option, a customer buys (sells) an option he does not alr eady hold as a writer (buyer) in his portfolio -- ther efore increasing the number of options outstanding or the open inter est. In contrast, a closing pur chase (sale) transaction cancels his position as a writer (buyer) of an option and r educes the open inter est.

Orders fall into two general categories: market and limit or ders. A market or der is an or der to buy or sell a stated number of contracts at the best possible price. A price is not specified on the or der. A limit or der is an order to buy or sell a stated number of contracts at a specified price or better. A market or limit or der can be “good-for -a-day” or “good-till-can-celled” and can also be contingent upon additional conditions being satisfied. Contingent or ders can take several forms. For example, a stop order is a contingent or der to buy or sell when the market for a particular contract r eaches a specified price (the “stop-price”). The or der becomes a market or der when trigger ed.

4.2.3 Execution and settlement of orders Derivatives exchanges worldwide tend to use somewhat dif ferent r ules and pr ocedur es for or der execution.^{31} In addition, similar functions can be

31. Cox and Rubinstein (1985) examine some of the dif ferent institutional practices among U.S. exchanges.

performed by agents with dif ferent titles (e.g., an “Options Attorney” in Canada is equivalent to a “Floor Br oker” in the United States, while an independent trader at the TSE is called a “Local” if he/she trades futur es and a “Competitive Options T rader” if trading options). Furthermor e, even for a given exchange, pr ocedur es applicable to options and futur es trading may be dif ferent.

In spite of the dif ferences among the various exchanges, a general description of the mechanics of trading and the pr ocess of price discovery in exchange derivative markets can be illustrative. Accor dingly , the mechanics associated with the execution and settlement of or ders for options and futur es at the TSE/TFE ar e examined below .^{32}

4.2.3.1 Options trading sequence At the TSE, a trade involving option contracts typically pr oceeds as follows:

1. The client, either a buyer or a seller of a contract, contacts his/her broker who obtains complete instr uctions r egarding the or der.

2. The br oker has the wir e room r elay the option or der to the member ’s booth on the Options Floor . The or der may also be r outed thr ough a computerized system which will print the or der on a printer located in the member ’s booth. All or ders must be time-stamped in the of fices of the member .

3. The or der is passed to one of the member ’s Options Floor T raders (or “Options Attorneys”) for execution. He/she takes the or der to the trading squar e wher e that class of options is traded.

4. Before trading begins, the opening price posted on the over head options monitors is that of closing at the pr evious session. Thr ough the trading day , Specialists will post on the monitors only the best bid and offer in their assigned options classes. Quotes ar e assumed to be for at

32. The TSE/TFE appar ently use a trading system which is similar to that employed on the ME, the NYSE and the PHLX.

least 10 contracts (the so-called “minimum guaranteed fill”).^{33} Thus, all bids and of fers ar e assumed for at least 10 contracts, unless another number of contracts is specifically stated.

5. The posted markets on the over head monitors may be impr oved by the Specialist. For example, smaller or lar ger or ders than the minimum guaranteed fill may r esult in a r enegotiation of the quoted prices. The Specialist would quote a bid and an ask price for the or der, which may be impr oved by other traders in the trading squar e. Hence, the quoted price for a particular options contract may not be the actual trading price for orders of dif ferent size than the minimum guaranteed fill.

6. If the or der cannot be filled immediately , the Options Floor T rader may leave the or der with the Open Options Book (which, at the TSE, is a pigeon hole) for execution when tradeable. However , some or ders ar e placed in the Closed Options Book. While the information on the outstanding bids/of fers which is placed in the open book is available to traders, the Specialist is not r equir ed to r eveal the contents of the closed book.^{34} The ticket left in the or der book is time-stamped and initialized by the Specialist. The Options Book only accepts limit or ders (either valid for one day or good-until-cancelled or ders) and contingent or ders.

7. Alternatively , if the Options Floor T rader wishes to trade, this is indicated by accepting a bid or of fer from another floor trader with the wor d “sold.”

8. A ticket is completed to confirm the details of the trade. This information is enter ed into a computer by an operator and sent to TCO wher e buy and sell or ders ar e confirmed.

Orders ar e allocated under certain priority r ules. In particular , a bid at the highest price and an of fer at the lowest price will have priority regardless of time of entry . If two or mor e bids ar e made at the highest

33. Each options contract at the TSE r epresents 100 shar es. 34. It would appear that the purpose of the closed book is to pr ovide the Specialist with some “inside” information to compensate him/her for costly market-making services.

price, or two or mor e offers ar e made at the lowest price, transactions will be made by giving priority to client accounts (versus firm accounts) and time of entry .

While trades ar e effective at the actual time of trading, the option contract is issued by TCO on the next day following the trade when settlement occurs. Separate opening and closing positions ar e maintained by TCO for each member ’s client account.

4.2.3.2 Futur es trading sequence The first thr ee steps described above ar e identical in the case of futur es trading, except that the or der in the floor is passed to a member ’s Futures Floor Trader . Subsequently ,

4. The member ’s Futures Floor Trader takes the or der to the futur es pit on the floor .

5. The market is established by open-outcry of bids and of fers. All bids and of fers at the TFE ar e for at least one contract unless a dif ferent number of contracts is specified.

6. If the Futur es Floor Trader wishes to trade, he/she indicates this by accepting a bid or of fer from another Futur es Floor Trader .

7. A trade ticket is completed to confirm the details of the trade. The information is enter ed into a computer by an operator , displayed on the monitors and sent to TCO. The bid/ask prices displayed on the scr eens for futur e contracts ar e, ther efore, only indicative of the last trade recorded for a particular contract and new transactions may take place at a dif ferent price than that shown on the monitors.

4.2.4 Exchange limits on trading activity Exchanges typically have certain guidelines established to maintain an orderly market, pr ovide financial pr otection and pr event manipulative practices. These measur es include price limits, exer cise limits, position limits and cir cuit br eakers.

4.2.4.1 Price limits Exchanges typically place limits on how much futur es prices may move on a given trading day . “Daily price limits”, which ar e intended to r educe “excess” volatility in the market, ar e measur ed in both dir ections fr om the previous day’s settlement price. Recognizing that daily price limits can constrain the price discovery pr ocess in the market place, exchanges usually also have “expanded price limits” which allow for further price movements under certain cir cumstances.

In the case of the TSE-35 futur es index contract, for example, its daily price limit variation is 13.5 points. The expanded price limit allows for a further price variation equivalent to 150% of the normal daily price limit. The expanded price limit would be trigger ed if the daily price limit ends a trading day at the upper (or lower) limit for two successive trading days. The expanded daily price limit would r emain in ef fect until the contract closes within the range of the daily price limit in the same dir ection for a further two day interval. At the ME, the Government of Canada bond futur es contract also has a daily price limit variation of 300 basis points or C$3,000 per contract. The expanded (or “variable”) limit for this contract may raise the ceiling to 150% of the original level, for successive periods of three business days, if the contract closes on the daily limit bid for one business day . However , not all contracts have a price limit. For example, the 1-month and 3-month Bankers’ Acceptance futur es contracts at the ME have no daily price limit variations.

4.2.4.2 Exercise limits The exchanges may limit the number of options of the same class which may be exer cised by one holder (or a gr oup of investors acting in concert) within any five consecutive business days. Further , the exchanges and the clearing corporation r eserve the right to r estrict exer cise of specific options to maintain an or derly market in such class of options or underlying interest. No exer cise restriction may apply , however , during the ten business days immediately befor e an option’s expiry .

4.2.4.3 Position limits The exchanges have certain position limit r egulations which r estrict the number of futur es or options contracts which may be bought or sold by an individual trader on the same underlying security . The objective of these limits is to pr event an investor , or gr oup of investors acting in concert, from causing a disr uptive ef fect in a particular futur es or options contract or the underlying asset. Position limits apply r egardless of whether the contracts ar e bought or sold thr ough one or mor e accounts, or thr ough one or mor e brokers. In the case of options, position limits take into account the number of contracts held on the same underlying inter est on the same side of the market (i.e., on the same underlying inter est, long calls ar e totalled with short puts and long puts ar e totalled with short calls). Position limits may vary depending on whether the investor is acting as a speculator or a hedger . For example, position limits for the TSE-35 index futur es is 1,000 contracts for speculators and 2,200 contracts for hedgers.

4.2.4.4 Circuit br eakers Circuit br eakers ar e mechanisms designed to stop prices fr om falling in times of panic-selling by pr oviding a short cooling-down period for investors to r e-evaluate market conditions. The pr esumption is that, without this type of mechanism, lar ge and rapid price declines might cause investors to panic and sell their assets befor e any further price declines may occur -- thus, adding to the downwar d pr essur e on prices. The objective of circuit br eakers is to pr ovide participants with certain time-out to r eview whether the price declines ar e due to economic fundamentals. Coor dinated cir cuit br eakers, imposing the same trading r estrictions acr oss certain stock and futur es/options markets, have been adopted by a number of exchanges.^{35} The activation level of the br eaker r eflects an ex ante policy decision by the exchanges.

In Canada, the TSE/TFE, the ME and the VSE have coor dinated circuit br eakers for equity , and equity futur es and options markets. Canada’s circuit br eakers ar e also coor dinated with those implemented in some U.S.

35. See Morris (1990) for a r eview of the issues associated with coor dination of cir cuit breaker mechanisms. In particular , it is ar gued that uncoor dinated cir cuit br eakers may actually exacerbate the fall in prices.

exchanges (including the New Y ork Stock Exchange). In particular , circuit breakers in the Canadian exchanges ar e trigger ed if the Dow Jones Industrial Average (DJIA) declines by 250 points on a given day-- at which time, trading is suspended for one hour . During that period, trading on all equities, options and futur es is suspended. The equity and futur es markets will re-open one hour after the halt, while options trading will commence 15 minutes after trading of the underlying begins. If the DJIA continues to drop during the day and falls by a further 400 points after r e-opening, then circuit br eakers ar e re-invoked and all markets will be halted for a further two hours until the end of the trading session, whichever comes first.

4.3 Automated trade execution systems

Automated trade execution constitutes a new and seemingly gr owing form of financial market micr ostructur e in EXT derivatives trading. As noted earlier , most of the new derivatives exchanges, especially in Eur ope, have adopted electr onic trading systems. Furthermor e, ther e have been ef forts on the part of some exchanges to make their automated trading systems compatible.^{36}

Domowitz (1992a) notes that it is important to distinguish between automated trade execution and “automated trading”. Automated trading is the practice of automatically transmitting or ders to an exchange for execution of trades mandated by computerized contingent or der strategies (such as pr ogram trading). Computerized trading was made feasible by advances in information dissemination and or der r outing, and existed much befor e the r ecent emer gence of automated trade execution systems.

36. The curr ent degr ee of automatization at MA TIF is relatively limited, especially compar ed with Frankfurt’s DTB which has a fully automated trade execution system. However, an example of incr easing co-or dination among exchanges is the plans of these two institutions -- Eur ope’s second and thir d lar gest derivatives exchanges -- to link certain operations. The first phase of this Franco-German agr eement is planned to come into force by mid-1994, when MA TIF members ar e expected to start to trade inter est rate pr oducts listed on the DTB electr onic system. In the second phase, scheduled to be completed in 1995, MATIF plans to list two of its contracts on the DTB system and cease to trade them on its open-outcry system. The thir d and fourth stages involve the development of new joint pr oducts and trading softwar e. The pr ospect of a joint clearing and settlement mechanism is expected to be r eviewed by the end of 1995 ( International Financing Review, July 30, 1993).

Automated trade execution systems ar e computerized mathematical algorithms that enable trade matching, quantity allocation and price discovery . Any trade execution system is basically a communications technology for passing information between traders, combined with a set of r ules for trade execution that have an impact on trading strategy and pricing outcomes.

Different automated trade execution systems can vary in the way that they determine: i) the r ules applicable to priority of trade execution (e.g., the priority assigned to bids and of fers governs the place of the or der in the queue awaiting execution); ii) the degr ee of automation of the price discovery pr ocess (e.g., some systems do not determine transaction prices endogenously); and iii) the transpar ency of information to market participants.^{37}

4.3.1 Globex An automated trade execution system which has r ecently captur ed significant attention because of its pr omising potential is Globex. This system was developed jointly by Reuters and the CME, with the CBOT later joining as co-owner . Globex was implemented for trading futur es and options outside r egular floor trading hours in Chicago.^{38} In business since June 1992, Globex curr ently has terminals in Chicago, New Y ork and Paris. Plans for expansion include extended trading thr ough a network of “partner exchanges”, each of which will r etain contr ol, ownership, clearing and financial r esponsibility for their own pr oducts. MA TIF is curr ently a Globex partner exchange, while a number of other derivatives exchanges worldwide ar e looking into joining Globex.^{39}

37. Domowitz (1992a) pr ovides a survey how automated execution trading systems for equity and derivatives in a number of exchanges compar e according to these criteria. 38. Globex was appar ently conceived in the mid-1980s partly to discourage for eign exchanges fr om setting up their own versions of Chicago’s most successful derivatives contracts. Since derivative pr oducts cannot be patented, longer trading hours thr ough electronic trading was seen as a strategy to pr otect market shar e (The Economist, October 24, 1992).

The Globex or der matching algorithm generates trades by matching bids and of fers based on criteria of price, quantity and time. The r ules by which trades ar e processed as the users interact with the or der book through their bid and of fer submissions form the substantive dif ference between an automated execution system and other auction market systems on the trading floor .

Globex is a strict price and time or der matching priority system. Through this matching system, trades take place at the price of or ders standing on the electr onic or der book of bids and of fers. This guarantees that all new or ders ar e filled at the best available price at the time of or der entry. Only good-until-cancelled limit or ders ar e accepted. Because of current technological limitations, neither market or ders nor contingent or ders can yet be accepted by the system. Regar ding transpar ency of information, it is worth noting that the Globex system discloses the ten best bids and offers, with associated quantities at each price.^{40} In contrast, the information which is formally available in the pit for derivatives trading is typically limited to the best bid and of fer, with size, per contract.^{41}

39. Negotiations with other exchanges (e.g., London, T okyo, Hong Kong and Geneva) to join Globex have been under way for some time. However , negotiations with LIFFE have been slow due to disagr eement between LIFFE and CBOT over which exchange may be able to list German bond (Bund) futur es contracts. The pr oprietary conflict between LIFFE and CBOT r esults fr om a 1992 agr eement under which the partners of Globex agreed to secur e “exclusive rights to trade their own existing contracts on the Globex system”. However , ‘existing’ contracts include those which the exchanges had either listed or applied to the U.S. Commodity Futur es Trading Commission (CFTC) to trade by April 7, 1992. Although no Bund contracts ar e curr ently traded at the CBOT , the exchange had applied to the CFTC to list a Bund futur es contract by that date. Bund futur e contracts ar e curr ently traded in LIFFE (as well as in Frankfurt’s DTB). ( International Financing Review, August 8, 1993 and August 21, 1993.) 40. Other automated systems also disclose all or most of the or der book. In particular , Frankfurt’s DTB fully automated system displays total contracts bid and of fered several ticks (or minimum quoted price changes) above and below the market for derivatives contracts (Courtney (1992)). As well, the automated systems for derivatives trading in Japan’s Tokyo Stock Exchange and the Osaka Securities Exchange also disclose the or der book (Domowitz (1992a)). 41. Some ar gue, however , that pit trading pr ovides an informal informational advantage in that the incoming flow of or ders can be observed and traders typically talk to each other as these or ders ar e being generated.

The rules governing the Globex automatic trade execution ar e as follows (Domowitz 1990, 1993)

1. Order eligibility. A new or der is eligible to be matched with a standing order, and a trade will r esult, whenever the following conditions occur:

1.1) one or der is a buy or der and the other is a sell or der; 1.2) the two or ders ar e for the same contract; 1.3) the price of the buy or der is gr eater than or equal to the price of the sell or der.

2. Trade price. If an or der match is possible accor ding to the criteria in Rule 1, then the trade will take place at the price of the standing or der.

3. Trade quantity. If an order match is possible according to Rule 1 , then the trade will take place for a quantity equal to the smaller of:

3.1) the r emaining quantity of the new or der; 3.2) the r emaining quantity of the standing or der.

4. Maximization of total trade size. If there are multiple standing orders eligible for matching against a new order, then matching will be considered in priority sequence until one of the following conditions is attained:

4.1) the new or der is completely filled; 4.2) all eligible standing or ders have been consider ed.

5. Standing order priority .

5.1) Price: for buy orders, higher price has a higher priority; for sell orders, lowest price has a higher priority. 5.2) Quantity: a standing order for a “primary quantity” has a higher priority than that for “supplementary quantity” if they are both at the same price (discussed below). A standing order for a supplementary quantity has priority over a standing order for primary quantity if the former is at a better price. A supplementary quantity order may be executed only in conjunction with the associated primary quantity.

5.3) Time: within the same price and quantity type, older orders have higher priority.

The term “standing or der” r efers to a bid or of fer enter ed pr eviously into the system, which has been saved on the electr onic or der book. Ther e are thr ee priority r ules that govern this execution algorithm. Best price (rule 5.1) is the chief priority . Following price is time: first in, first out. Wher eas certain matching r ules can pr evail for bids and of fers when time priority cannot be clearly established on the trading floor , the computer does not allow for ties in terms of time. The final priority is one of display . A trader may split a bid or of fer at the same price into primary and secondary amounts. The primary quantity is shown to all system participants. The secondary quantity is not displayed. The displayed quantity has pr ecedence over that which is not displayed. If a trader ’s secondary quantity cannot be executed at the same time as the primary , the system will cancel the secondary bid or of fer, as undisplayed or ders have zer o priority if they stand alone without some displayed quantity . Such a featur e favours traders who disclose their or der information to the market, but a trader need not ‘show his hand’ completely at the time of entering a potentially lar ge order.

A contract is traded when the outstanding bid or of fer is accepted. Acceptance occurs when the or ders match, with the price of the transaction being the price of the standing or der. Prices ar e thus determined endogenously within the system, based on or der flow and priority r ules. Trades are confirmed at participants’ scr eens, prices and quantities ar e reported through the system, trades ar e cleared, and buyers’ and sellers’ accounts are adjusted. A new auction starts with each new completed transaction and the priority of bids and of fers carries over fr om auction to auction. Traders deal anonymously with one another . However , Globex, like other automated trade execution systems, does pr oduce an electr onic audit trail.

4.3.2 Performance of Automated T rade Execution Systems The performance of automated trade execution systems, r elative to pit trading, appears to be an ar ea of concern at the r egulatory level and of some contr oversy in the literatur e.

In the United States, for example, the U.S. General Accounting Office (GAO) has str essed the need for technical r eviews on automated markets out of concerns that automated trade execution systems could diminish competitiveness and pricing ef ficiency of exchanges. Also, the U.S. Commodity Futur es Trading Commission (CFTC) is r equir ed to evaluate new market mechanisms with r espect to the openness and competitiveness of open-outcry auction on a trading floor (CFTC Regulation 1.38). Similar concerns have been expr essed by the U.S. Securities and Exchange Commission (Domowitz 1992a). And, at the international level, the International Or ganization of Securities Commissions (IOSCO) has been investigating r egulatory issues surr ounding the gr owth of automated systems worldwide (International Or ganization of Securities Commissions 1990).

In the curr ent literatur e, ther e are those who ar gue that automated trade execution systems r esult in a loss of ef ficiency vis-à-vis pit trading. Miller (1990), for example, ar gues that automated trade execution systems, especially or der-matching systems with a limit or der book like that of Globex, r educe the (informal) information advantage that traders draw from being pr esent on the floor and able to observe the incoming or der flow. Miller ar gues that by having to post quotes in advance on the scr een, a trader of fers, in ef fect, a free option to all other traders and, ther efore, runs a gr eater risk of being picked of f by someone with better or mor e upto-date information.

On the other hand, experimental r esear ch suggests that automated trade execution systems may r esult in incr eased trading ef ficiency. The objective behind such experimental settings, typically involving computerized inputs to the auction mechanism, is to cr eate a manageable micr oeconomic trading envir onment in which certain performance criteria can be measur ed. Domowitz (1993), for example, performs a battery of tests comparing the performance of the open-outcry auction system r elative to Globex. Although, as noted earlier , a number of automated trade execution systems with dif ferent characteristics exist worldwide, Globex was selected as a benchmark because its price and time priority str uctur e is common to most other automated trade execution systems. Mor eover, Globex constitutes a r eady-laboratory case which can be examined mor e realistically than academic descriptions of other “ideal” trade execution systems.

Using simulated computer trading experiments, Domowitz (1993) examines the competitiveness of automated trade execution (under the Globex r ules) r elative to the open-outcry auction system based on the ef ficiency of the price discovery pr ocess. Although ther e is no significant difference in how the two systems extract available pr ofit fr om the market (measur ed by the ratio of total traders’ surplus to total market surplus available), conver gence in floor markets is very time consuming. That is, the per centage of bids and of fers that r esult in trades is higher , and increases faster as ther e are mor e traders, in Globex than in the open-out-cry auction system. Globex also performs considerably better than openoutcry auctions on a number of other tests. In particular , Globex pr ovides lower volatility and mor e liquidity measur ed in terms of market tightness (defined as the cost of turning over a position in a short period of time) and depth (the market’s ability to absorb or der flow without an appr eciable effect on prices), and exhibits smaller spr eads and spr ead volatility . Domowitz ar gues that the superior performance of Globex is a r esult of its electronic or der book supplying mor e information to the price discovery process at each point in time r elative to the price information pr ovided by the open-outcry auction mechanism.

5 MARKET MICROSTRUCTURE: OTC DERIV ATIVES

5.1 Trading System

OTC derivative markets can be br oadly characterized as continuous-mar-ket dealer systems, wher e intermediaries “make the market” by satisfying the ultimate customer ’s order fr om the intermediary’s own account. Dealers may expose or ders to the market by displaying quotes (thr ough computer scr eens such as Reuters) or by giving quotes upon r equest (e.g., by telephone or fax). The terms on the OTC transactions ar e negotiated over the telephone and finalized in writing.

5.2 Market Participants

The participants in OTC derivatives activity can be br oadly categorized in two gr oups: end-users and dealers.

The extent of activity by each of these gr oups in global OTC derivative markets is pr ovided by a survey r ecently performed by the International Swap and Derivatives Association (ISDA). ISDA estimates that of the $1.95 trillion in inter est rate and curr ency swaps written worldwide in 1991, about 45 per cent involved transactions between dealers, while 55 per cent of the activity wer e transactions with end-users (of which, financial institutions account for r oughly 55 per cent of total end-users’ transactions). The survey also shows that ther e has been a marked gr owth in dealers’ activity r elative to transactions by end-users. In 1988, for example, transactions between dealers accounted for about 32 per cent of all swaps written, while transactions with end-users r epresented r oughly 68 per cent of the total.

5.2.1 End-Users End-users include government entities, institutional investors, corporations and financial institutions. Derivatives ar e used by end-users to lower funding costs, enhance yields, diversify sour ces of funding, hedge risks (including for eign exchange and commodity price exposur e, and debt or asset portfolios), and speculation. In Canada, most of the end-users of OTC derivatives ar e government agencies (including pr ovincial governments and utility companies). Until r ecently, the participation of Canadian institutional investors in derivative markets had been limited by certain r estrictions on the permitted investments of insurance companies, pension funds and mutual funds.^{42}

Dealers

Dealers consist mainly of banks and securities firms.^{43} In Canada, the structur e of domestic financial markets, which is characterized by a r elatively str ong banking sector , has favour ed the dominant pr esence of banks in the OTC derivatives market. In particular , the lar gest Canadian banks (and the securities firms associated with them), as well as some for eign banks (Schedule II banks such as BT Bank of Canada and Citibank Canada), ar e the main OTC derivatives dealers in Canada.

5.3 OTC Secondary Market

Das (1989) identifies two types of transactions involving derivative securities. First, a “primary market” transaction r eferring to a transaction between the original two counterparties. Second, a “secondary market” transaction r eferring to subsequent transactions involving the original contract between the counterparties.

42. Formerly , financial institutions in dif ferent Canadian jurisdictions (pr ovincial and federal) wer e governed accor ding to a strict “corporate powers” appr oach to r egulation which defined ‘eligible’ investments. All new financial pr oducts that wer e not specifically defined as eligible investments (such as derivative securities) wer e largely not permitted. Consequently , few institutions other than securities firms and banks had unr estricted access to derivative securities. In the last two years, however , some r egulatory changes have been intr oduced allowing for wider participation of Canadian institutional investors in derivative securities. In 1992, for example, the Canadian Securities Administrators (representing all pr ovincial securities r egulators) permitted mutual funds to use derivatives for hedging and, in certain cir cumstances, investment. Also, as part of the new federal financial legislation intr oduced in June 1992, federally incorporated tr ust and mortgage loan companies, insurance companies and cr edit unions, wer e allowed to adopt a “pr udent portfolio” appr oach. That is, within certain br oad quantitative limitations designed to minimize risk concentration and exposur e, the pr udent portfolio appr oach permits institutions to invest in any class of securities that may be deemed to constitute a prudent investment opportunity .

43. It is worth emphasizing that financial institutions often act as both dealers and endusers. As end-users, financial institutions may utilize derivative securities for portfolio risk management purposes.

What type of subsequent transactions could r esult, for example, from a swap arrangement enter ed into by two counterparties? The original swap arrangement could be unwound thr ough any of the following transactions: (i) a swap r eversal; (ii) a swap assignment (or sale) to a thir d party; and (iii) voluntary termination.

Reverse swaps ar e mer ely new swaps arranged as a perfect or near - perfect of fset to existing swaps -- the party that wants out of the transaction will ideally look to arrange for a new swap in which the maturity of the new instr ument is equal to the time r emaining of the original swap, and the underlying security and notional principal amount ar e the same. Aside fr om the practical dif ficulty of finding an exact match to of fset the original contract, particularly with a counterparty dif ferent than the one for the original contract, this appr oach could r esult in incr eased default risk exposur e as the party would have two of fsetting inter est rate swaps on its books instead of one. Although netting would be mor e likely if the contract r eversal is with the same counterparty , it may not be necessarily legally binding.

The swap assignment over comes this drawback as the party that wishes to close out the original swap must find another party that is willing to accept, for a fee to be negotiated among the new counterparties, its obligation under the swap. Although a swap assignment would be otherwise similar to the secondary market for other types of securities, the r ules in the ISDA Swap Master Agr eement r equir e both original counterparties in the swap to consent to the r e-assignment to a thir d party .

A voluntary close-out sale or termination involves the sale of the swap to the original counterparty . As in the case of a swap assignment, one party might have to compensate the other , depending on how inter est rates and spr eads have changed since the inception of the swap.

Despite this appar ent dif ficulty in unwinding positions taken in the OTC market, an OTC derivatives “market” has clearly emer ged. To examine how was this market formed, it may be useful to r eview how OTC derivatives activity evolved fr om a pur ely br oker-based activity to a fullfledged secondary market wher e agents ar e able to enter and unwind transactions with r elative ease.

First, early in the evolution of OTC derivatives, financial institutions acted for the most part as br okers finding counterparties with of fsetting requir ements with r egard to notional amount, curr encies, types of inter est rate to be paid, etc. They then negotiated on behalf of the two counterparties. Acting as agent or br oker for a fee, the institution took no position in the transactions.

As this type of activity became mor e generalized in global markets, most financial institutions found their r ole evolving beyond br okering to acting as dealers; of fering themselves as counterparties to intermediate customers and acting as market-makers (willing to make a market by being ready to buy or sell a security for a price). By quoting bid and of fer prices, dealers (acting as market-makers) pr ovided liquidity and continuous availability of derivatives transactions.

In this new r ole as dealers, financial institutions first sought to match or hedge their transactions almost immediately by entering into an opposing “matched” transaction. For example, the inter est rate risk in a swap could be hedged by taking an opposite position in another swap. Each pair of transactions was dealt with separately . This new r ole, however, requir ed a commitment of capital since dealers now faced counterparty and market risks (these risks ar e discussed in Section 6).

The next step in the evolution of the OTC derivatives was the “war ehousing” of derivatives transactions. Dealers would temporarily hedge a particular derivative security -- typically with a spot security or futur es position -- until a matched transaction could be found to r eplace the temporary hedge.

At pr esent, as documented by the Gr oup of Thirty’s (1993) study , major dealers, especially in the United States, have moved fr om the “war ehouse” appr oach to a “portfolio” appr oach. Under a “portfolio” appr oach, dealers simply take the customers’ transactions into their portfolios or book of derivatives and manage the net or r esidual risk of their overall positions.^{44} Each new transaction is decomposed into its component cash flows and risk factors, and aggr egated with all pr evious transactions. The focus of position taking and risk management for dealers changed, ther efore, from individual transactions to portfolio or book exposur es. Thus, the economic inter -relationships that exist between dif ferent instr uments and acr oss markets, as discussed in Section 2.1, play an essential r ole in how the OTC secondary derivatives market functions. Indeed, by br eaking down the market risk of a particular derivative into its fundamental elements, dealers ar e able to move beyond the risk of a particular pr oduct to portfolio risk.

The move by major dealers to focus on the net or r esidual risk of their portfolios might have added liquidity and depth to the OTC secondary market for derivatives. By dealing with the market risks of a derivatives portfolio in terms of the fundamental risks associated with the basic types of derivative instr uments that it may contain, a customized contract which may appear to be illiquid could have component risks which ar e liquid, hence allowing for the ef fective hedging of the transaction.^{45} Moreover, a dealer ’s portfolio generally will contain many of fsetting positions, which can substantially r educe the risk of the overall portfolio. A smaller residual risk to be hedged, as a r esult of adopting a portfolio appr oach, is likely to impr ove the ability and r eadiness of dealers to act as market-mak-ers in OTC derivative markets.

44. Although this seems to be the global tr end, it should be noted that not all dealers have yet adopted a “complete” portfolio appr oach (integrating derivatives positions with securities trading and other traditional positions). In Canada, some dealers manage the net risk in their derivatives book, while others still manage risk on a pr oduct-by-pr oduct basis. 45. For example, the inter est rate risk of a complex inter est rate swap can be hedged with other swaps, FRAs, inter est rate futur es contracts, tr easury bills, or even bank loans and deposits.

6 RISKS IN DERIV ATIVE SECURITIES AND MARKETS

The risks faced by end-users and dealers involved in derivatives can be broadly categorized as market, counterparty , settlement, legal and systemic risks.^{46} Some of these risks can be, of course, inter -connected. Risks in EXT derivative markets ar e usually limited to market risk, but they could also include other risks (particularly systemic risk and, possibly , counterparty risk).

6.1 Market risk

The market risk associated with both OTC and EXT derivative securities depends upon their price behaviour when market conditions change. The assessment of market risk r elies on a mark-to-market valuation of derivative securities and the underlying instr uments. The fundamental market risks include:^{47}

Absolute price or rate (or delta) risk. This is the exposur e to a change in the value of a transaction corr esponding to a given change in the price of the underlying instr ument.

Convexity (or gamma) risk. This is the risk that arises when the r elationship between the price of an underlying and the value of a transaction is not linear , as it is the case with options-based contracts. In ef fect, it is the sensitivity of delta risk to the price change of the underlying asset.

Volatility (or vega) risk. Associated with option-based instruments, this is the exposure to a change in the value of a transaction resulting from a given change in the expected volatility of the price of the underlying instrument.

46. The Gr oup of Thirty (1993) also identifies ‘operational risk’ as a further general classification of the risks facing participants in OTC derivative markets. Operational risk is the risk of losses occurring as a r esult of inadequate systems and contr ol, or human err or. 47. Market risks, and hedging strategies, ar e discussed in mor e detail in Gr oup of Thirty (1993).

Time decay (or theta) risk. This is typically associated with optionbased instruments and is the exposure to a change in the value of a transaction arising from the passage of time.

Basis or correlation risk. This is the exposure of a transaction to differences in the price performance of the derivatives used as hedges and the price performance of the underlying asset.

Discount rate (or r ho) risk. This is the exposure to a change in the value of a transaction corresponding to a change in the rate used for discounting future cash flows.

Market liquidity risk. This is the risk that a large transaction in a particular instrument could result in a sharp move in the price and/or volatility of the instrument. The cost of hedging also incr eases as bid/ask spr eads tend to be lar ger in illiquid markets.

Wher e dealers have adopted a portfolio appr oach to managing market risk, particularly in OTC derivative markets, the net position of the portfolio must be determined in or der to asses the market risk of the portfolio. This is done by looking beyond the particular contracts and focusing instead on identifying the fundamental risks they contain so the overall portfolio can be decomposed into underlying risk factors that can be quantified. Once a portfolio has been decomposed into its component parts, the various risks can be aggr egated and hedged on a net basis.

6.1.1 Management of market risk As noted earlier , the market risks involved in a single derivative transaction or in a portfolio ar e best analysed in terms of the fundamental risks associated with the two basic types of derivatives it may contain: forwar dbased and option-based derivatives.

In the case of forwar d-based derivatives, market risks ar e relatively straightforwar d since the dominant risk is absolute price or rate risk. Changes in the price of the underlying instr ument r esult in pr oportional changes in the value of the derivative security . In this case, a hedge could be constr ucted using the underlying instr ument or another forwar d-based derivative.

The market risks inher ent in option-based derivatives ar e, however , more complex. In particular , the r elationship between the price of an option and the price of the underlying asset is not constant, as is the case with forwar d-based derivatives. The price sensitivity of an option’s value changes with changes in the price of the underlying instr ument. Changes in the expected volatility of the underlying and the passage of time will also affect the value of the option.

Thus, since the price sensitivity of an option varies with changes in the price of the underlying instr ument, a position that is initially deltahedged must be adjusted as time passes, or prices change, if it is to r emain hedged. The pr ocess of continuously hedging an option with a position in the underlying is known as ‘dynamic hedging’. Ther e are, however , two main risks associated with a dynamic hedge. The cost of hedging may turn out to be gr eater than expected because actual volatility is gr eater than anticipated and prices may move significantly befor e positions can be adjusted.

Hedging option-based derivatives is ther efore a dynamic pr ocess, unlike the static natur e of hedging forwar d-based derivatives. The alternative to dynamic hedging is to use options as hedges. The hedging of an option with another option is usually known as gamma or vega hedging. Here, the risks to changes in delta and changes in volatility ar e neutralized by offsetting changes in other options. Balanced portfolios can hedge options with options, while dynamically hedging the smaller r esidual risk arising fr om mismatches in the options portfolio.

It is worth noting that market participants typically use a variety of mechanisms to manage market risk. However , a strategy which seems to have become incr easingly appealing is Monte Carlo simulations based on expected changes in market conditions. “Str ess” tests, for example, measure market risk based on simulations of impr obable, but potentially significant, market conditions.^{48} Through this appr oach, expected and maximum potential exposur es of complex transactions or portfolio ef fects can be measur ed.

6.2 Settlement risk

Settlement risk r efers to the potential loss that a party could suf fer if prices moved in his favour and against the counterparty , resulting in the latter refusing to make payments on the settlement date. Some of the lar gest settlement exposur es may occur on the settlement day itself when the value of the security can be at risk if delivery of the security and delivery of the payment ar e not synchr onized.

Although settlement risk can be considerable, a number of mechanisms ar e typically used to manage this type of risk. In particular , market participants often place a limit on the size of the allowable daily settlement with any one party . Bilateral netting arrangements (discussed in Section 6.3.1) could also r educe the settlement exposur e of both counterparties. As well, ther e are arrangements under which parties deposit funds in a thir d party’s escr ow account until settlement is completed.

6.3 Counterparty risk

Counterparty (or credit) ri sk refers to the pr obability that a counterparty may default on a derivatives contract. While ther e can be cr edit risk considerations in EXT derivative markets when the financial soundness of the clearing corporation is questionable, counterparty risk is typically pr esent, and can be very significant, in OTC derivatives trading. Cr edit risk is a dynamic concept that changes with the passage of time and movements in the underlying variables.

The loss due to counterparty default is the cost of r eplacing the contract with a new one. The r eplacement cost at the time of default is equal to the pr esent value of the expected futur e cash flows. Thus, for a cr edit loss to occur , two conditions must co-exist: i) the counterparty defaults on a

48. The Gr oup of Thirty (1993) r eports that, accor ding to the Survey of Industry Practice, most lar ge dealers conduct some kind of str ess tests on their portfolios, while other dealers plan to do so in the futur e.

contract; and ii) the r eplacement cost of the transaction is positive.^{49} Wher eas counterparty risk is two-sided in the case of forwar ds and swaps, counterparty risk in options is one-sided -- only the buyer of the option is exposed to the risk that the seller may default prior to fulfilling the commitment under the option.

The potential exposur e for a portfolio of derivatives is significantly more difficult to calculate than that of individual transactions. Adding the potential exposur e of each transaction in the portfolio may overstate the actual potential exposur e of the overall portfolio as it does not take into account transactions in the portfolio with of fsetting exposur es, nor transactions that have peak maximum potential exposur es that occur at dif ferent time periods.^{50} Moreover, the overall cr edit risk of a derivatives portfolio also depends upon the extent of diversification acr oss specific counterparties and types of counterparties. Concentration of the portfolio with one counterparty (or type of counterparty) would incr ease the cr edit risk of the portfolio.

6.3.1 Management of counterparty risk in OTC derivatives Although the cr edit quality of the users of OTC derivatives is usually high, ther e are concerns about the soundness of the risk management pr ograms of certain financial institutions (for example, some Savings and Loans institutions and r egional banks in the United States, as well as some tr ust companies in Canada).

The Bank for International Settlements’ (1992b) study notes that, for many participants in OTC derivative markets, cr edit risks ar e not fully incorporated in the pricing of the pr oducts. This is particularly the case for short-term derivative securities which ar e per ceived to carry a low default pr obability . However , the study notes that even in the case of longer -term contracts, wher e the value of potential losses and pr obability of default can incr ease steeply , credit risk is not generally managed by pric-

49. This is in contrast to the one-sided cr edit exposur e of a loan wher e a loss is incurr ed simply as a r esult of default by the borr ower. 50. Group of Thirty (1993).

ing risk, but by some other methods. OTC derivative market participants have devised a variety of cr edit enhancement str uctur es to r educe or limit the cr edit exposur e of dealing with particular counterparties.

6.3.1 Credit assessment Dealers usually have certain internal contr ols to ensur e that cr edit risk is assessed both prior to entering into over -the-counter transactions with a given counterparty and over the life of the transaction. T ypically, dealers assess the cr edit of their counterparties and incorporate “cr edit support” clauses in the ISDA Master Agreement. In effect, this “credit-check” vehicle opens a line of business between the counterparties. The pr ovisions contained in the agr eement ar e often r eviewed periodically .

Mark-to-Market and Discr etionary Cash Settlement

Mark-to-market settlement is often used by counterparties in OTC derivatives transactions to r educe bilateral cr edit exposur e. In this case, two counterparties agr ee to periodically send cash to cover any negative markto-market position that exists. The counterparty with the positive mark-to-market position takes actual ownership of the cash and the terms of the transaction ar e reset at market rates to have a zer o mark-to-market value. This procedure is indeed very similar to the manner in which EXT markets require full and immediate payment to cover losses incurred. However , because valuing complex contracts can be dif ficult, the counterparties involved in OTC trading may not agr ee on settlement values.

Whereas mark-to-market settlements require periodic payments on losses for existing contracts, discretionary cash settlement provisions permit early termination of existing contracts at a predetermined settlement date. For example, the ISDA Master Agreement addendum can incorporate pr ovisions stating that a swap agr eement involving a 5-year fixed inter est rate may have an ef fective maturity of 2 years. In other words, while the fixed interest rate may correspond to a 5-year contract, the agreement is good only for 2 years -- usually with the option of renewal by the counterparties. This effectively marks-to-market the value of the contract on renewal dates.

Special Purpose V ehicles

A number of dealers have r ecently established so-called “special purpose vehicles” (SPV) as separately capitalized institutions with high cr edit ratings to trade OTC derivatives. SPVs’ cr edit ratings (typically AAA) ar e significantly higher than that of the par ent company (A or A+ for unsecur ed debt).^{51} SPVs have been established as subsidiaries of the par ent firm, with suf ficient capital to withstand extr eme str ess scenarios involving sever e market movements. The legal corporate separateness fr om the parent ensur es that in the event of insolvency or bankr uptcy of the latter , the SPV can avoid consolidation of its assets with those of the par ent company . Moreover, SPVs are restricted fr om taking any open or unmatched positions. That is, positions must be continuously hedged. This often is accomplished by r equiring that the subsidiary enters into a mirr or transaction with its par ent for every transaction it enters into with a thir d party .^{52}

Institutions which have established SPVs include various U.S. securities firms (such as Goldman Sachs, Salomon Br others and Merril L ynch) and a Fr ench bank holding company (Compagnie Financier e de Paribas, the holding company of Banque Paribas). Paribas is of special inter est as it is the first financial institution r egulated by a banking authority (France’s Commission Bancair e) to establish an SPV .^{53} Although SPVs ar e in their infancy, ther e are indications that these institutions have been fairly successful in booking businesses with corporate users and other OTC market participants.^{54}

There are curr ently no SPVs in Canada. Because of the high cr edit ratings of Canadian banks and their af filiated securities firms, these vehicles are unlikely to be very popular in Canada -- though smaller non-bank-

51. See Behof (1993) for a detailed discussion on SPVs. 52. Group of Thirty (1993). 53. It appears that the U.S. Of fice of the Comptr oller of the Curr ency (OCC) has put the brakes on U.S. banks’ attempts to set up derivatives subsidiaries. At the end of 1992, Citibank and Continental Bank withdr ew applications to establish SPVs, appar ently because of concerns expr essed by the OCC ( International Financing Review (August 14, 1993)). 54. International Financing Review (August 14, 1993).

affiliated Canadian securities firms and some tr ust companies may find SPVs of inter est.

Netting

Netting arrangements can be a useful means of r educing cr edit risk in OTC derivatives trading. Bilateral netting of inter est rate and for eign exchange derivative pr oducts has become incr easingly common among lar ge institutions worldwide. Although bilateral netting acr oss pr oducts, curr encies and settlement dates has been mor e difficult to implement, some ef forts have been made to establish a framework for such netting.^{55} Netting on a multilateral basis is an extension of bilateral netting. However , ther e are curr ently no major multilateral netting arrangements in operation for OTC derivatives transactions.^{56}

i) Bilateral Netting

Bilateral netting is designed to r educe counterparty exposur e by automatically offsetting the concurr ent payment obligations that each party has to the other . Bilateral netting agr eements can generally be classified into three general categories: netting by novation, close-out netting and cr oss product netting.^{57}

Netting by novation r efers to the pr ocess wher eby matched pairs of trades between counterparties (i.e., same curr ency, same settlement date,

55. For example, ther e have been two attempts to establish a clearing-house system for foreign exchange trades, with the aim of including for eign exchange derivatives. In particular , the North American Clearing House (NACHO) -- which involves two U.S. and six Canadian banks -- began to use a centralized facility to match and bilaterally net for eign exchange trades. NACHO plans to intr oduce multilateral netting by novation of for eign exchange trading, net trades for settlement, mark-to-market, and include for eign exchange derivative pr oducts in the arrangement. Clearing-house members will be responsible for covering another member ’s default based on a loss sharing formula. A similar netting system under development for for eign exchange trades is the Eur opean Clearinghouse Or ganization (ECHO) which is owned by fourteen Eur opean banks and is expected to be operative in 1994 (Behof (1993)). 56. Group of Thirty (1993). 57. Payment netting is also another type of netting. However , payment netting involves no change in cr edit risk since it only r efers to netting of payments between two counterparties whose bilateral payment obligations in the same curr ency ar e due on the same day .

same counterparty) ar e replaced by a single transaction r equiring a payment equal to the dif ference of payments of the transactions. Netting by novation has been popular with for eign exchange contracts because lar ge number of matched trades typically exist. In inter est rate pr oducts and other OTC derivatives, netting by novation is less common since trades with matching terms ar e mor e unusual. Behof (1993) suggests that the desir e to utilize netting by novation in a cr edit sensitive envir onment is likely to encourage mor e standar dization in OTC derivative pr oducts.

Close-out netting becomes operative only in the event that one or both counterparties default on their obligations or a triggering event (such as a credit downgrade) takes place. The ISDA Master Agr eement defines the methodology by which all contracts between two counterparties will be netted to a single amount in the event of default. In addition, the Master Agr eement typically includes pr ovisions stating that default of any single derivative obligation would trigger termination of all derivative contracts between the two counterparties, thus pr eventing “cherry picking” -- demanding payment for trades with positive mark-to-market and reneging on trades with negative mark-to-market -- by the counterparties. Once termination is trigger ed, all positions ar e marked-to-market and any payments owed to the defaulting party ar e netted against payments owed by the defaulting party befor e settlement is done.

Cross-pr oduct netting permits netting of payments in dif ferent currencies, and between derivatives and other types of securities. Cr oss-cur-rency netting, wher e different curr ency payments ar e converted into a base curr ency at the pr evailing spot rate, is a common type of cr oss-pr oduct netting in the case of close-outs.^{58} Behof (1993) notes that netting acr oss derivative pr oduct categories has been experimented with for the last several years, while netting derivatives with other (non-derivative) securities ‘is just beginning’.

ii) Multilateral Netting

58. Group of Thirty (1993).

Netting on a multilateral basis is achieved by adding each participants’ bilateral net positions with each of the other participants in the arrangement. This sum is called the “net-net” position of the participant with the system as a whole. Multilateral netting arrangements can be constr ucted on a “decentralized” or “centralized” fashion.^{59}

In decentralized multilateral netting arrangements, participants retain r esponsibility for managing cr edit risk. In the event of a participant’s default, cr edit losses would be allocated on a pr o-rata basis among the r est of the participants (based on their bilateral exposur es to the defaulter). The viability of this system would depend on the ability of the participants to manage their contingent liabilities with other participants under a loss-sharing formula. The Gr oup of Thirty (1993) suggests the use of collateral as a means to manage those contingent liabilities.

When netting is conducted thr ough a central entity which is substituted for the original counterparty to each derivatives transaction, the netnet position will constitute a bilateral net position between each participant and the central counterparty . The sum of the net-cr edit and net-debit positions with the central counterparty is always zer o. Centralized multilateral netting arrangements in OTC derivative markets would closely r esemble, therefore, the role that clearing corporations play in exchange-traded derivative markets.

Although no major multilateral netting arrangement is curr ently in operation for OTC derivatives transactions, some observers support the introduction of such arrangements.^{60} It is generally r ecognized, however , that multilateral netting arrangements also have the potential of pr oducing systemic risk. In particular , such arrangement would be vulnerable to the

59. Group of Thirty (1993). 60. Masera (1993), for example, ar gues in favour of intr oducing a multilateral netting scheme for swap trading in Eur ope. The Gr oup of Thirty (1993) also ar gues that multilateral netting arrangements could pr ovide thr ee primary benefits: i) r educe cr edit risk by more than the r eduction that would accr ue thr ough bilateral netting arrangements; ii) impr ove efficiency by r eleasing some of the capital curr ently used to support derivatives transactions and by generating savings in the settlement and risk management pr ocess; iii) broaden access to the derivatives market by weaker cr edits and smaller participants on a collateralized basis.

central counterparty’s ability to manage risk and absorb losses. In addition, the existence of a multilateral netting arrangement could pr ovide an incentive for participants to expand their derivatives activities with counterparties whose cr edit risk is poor .^{61} According to Behof (1993), multilateral clearing-houses for OTC derivative transactions appear to be ‘a year or two’ away fr om establishment.

Collateralization

A number of derivatives dealers have established unilateral and bilateral collateral agr eements, or mar gin agr eements, among themselves and with end-users in or der to r educe counterparty risk in OTC derivatives trading. Unilateral agr eements r equir e one counterparty to deliver collateral on trades in which it has a negative mark-to-market value. The other counterparty in the transaction is not r equir ed to post collateral. Unilateral collateral agr eements ar e generally used when one of the counterparties is less creditworthy . Bilateral collateral arrangements r equir e two-way movement of collateral, wher eby the counterparty with the negative mark-to-market value collateralizes its exposur e to the other party . The most common form of collateral used is cash and government securities.^{62} This framework is analogous to the mark-to-market system used in EXT derivative markets.

Collateralization has become popular in global OTC derivative markets and, accor ding to some observers, is likely to continue to gr ow as a means of dealing with cr edit concerns.^{63} In Canada, however , the use of collateral as a means of r educing cr edit risk appears to be somewhat limited -- at least with r egard to swap transactions. The r eason for this is that if a Canadian bank, for example, r equested the unilateral deposit of collat-

61. These risks ar e noted in the Report of the Committee on Interbank Netting Schemes of the Central Banks of the Gr oup of T en Countries (1990). The Gr oup of Thirty (1993) also acknowledges these potential risks. 62. If netting applies and is enfor ceable, the collateral is generally applied to the net negative mark-to-market value. If netting does not apply , the collateral agr eement is typically on a gr oss basis (Gr oup of Thirty (1993)). 63. See, for example, Behof (1993).

eral fr om a counterparty in a swap deal, the latter would also likely r equir e collateral fr om that bank -- after all, a swap constitutes an exchange of cash flows. However , the Bank Act explicitly pr ohibits charter ed banks fr om pledging collateral on such types of transactions -- the rationale being that, in case of default, a bank should first pay out its depositors.

6.4 Legal Risk

Legal risk is the risk of a loss because a contract cannot be enfor ced. This risk is pr esent in many OTC derivatives transactions and includes exposure arising fr om insuf ficient documentation or authority , and uncertain enfor ceability in bankr uptcy or insolvency .

Although, as noted earlier , transactions documented under the ISDA Master Agreement offer pr ovisions for netting of exposur es, ther e is some uncertainty about the enfor ceability of close-out netting pr ovisions in some jurisdictions.^{64} However , according to legal opinions commissioned by the ISDA, netting pr ovisions contained in bilateral master agr eements are likely to be upheld in several industrial countries (including Belgium, Canada, France, Germany , Italy, Japan, the Netherlands, Sweden, the United States and the United Kingdom).^{65}

6.5 Systemic Risk

Systemic risk r efers to the risk that a disr uption in a firm or market segment can cause widespr ead dif ficulties in other market segments or in the financial system as a whole.

There have been some concerns that both EXT and OTC derivatives trading could pr oduce systemic risk.^{66} However , ther e is appar ently no general agr eement as to which aspects of derivatives activity pose the

64. The most publicized case of legal risk is that wher e some of London’s bor oughs wer e declar ed, by the U.K. courts in 1991, to lack the necessary capacity to enter into the inter est rate swaps that they contracted during the 1980s. The bor oughs wer e ther efore declar ed not liable to make payments on those contracts on which they would otherwise have suffered lar ge losses. 65. Behof (1993). 66. The Bank for International Settlements (1992b) and Farrant (1992), for example, raise some concerns about potential systemic risk r esulting fr om derivatives trading.

greatest systemic concerns. The Gr oup of Thirty (1993) notes that some of the r elevant issues to consider befor e determining the factors which may lead to systemic risk include: the size and complexity of derivatives activity; the concentration of activity among participants; the transpar ency of risk management activities; the liquidity of customized derivatives transactions; the cr edit exposur e undertaken by dealers; the pr esence of dealers whose derivative trading activity is not r egulated;^{67} and the inter connection risk arising fr om the r ole played by derivatives in incr easing links among capital markets.

67. Certain r egulations apply to derivative dealers such as banks and securities firms -- though the r egulations applicable to these two types of financial institutions ar e usually different. However , derivatives trading is typically not a r egulated activity for insurance companies and certain non-financial firms, even though some of them have become active dealers in global OTC derivatives markets.

69

7 Concluding Remarks

One of the most significant developments in global financial markets is undoubtedly the r ecent dramatic gr owth in the use of derivatives in both EXT and OTC markets.

Some observers have ar gued that the OTC and EXT derivative market str uctur es co-exist, and ar e likely to continue to do so, because they fulfil dif ferent needs for users. O’Connor (1993), for example, ar gues that OTC markets attract r elatively uninformed agents in sear ch for the best client service, as illustrated by the customized design of instr uments, while informed users in sear ch of the most ef ficient means of price discovery ar e drawn to EXT derivative markets. Alternatively , Remolona (1992) suggests that the gr owth in EXT derivatives r eflects primarily a demand for liquidity-enhancing innovations (by adding liquidity to the spot market), while the gr owth of OTC derivatives r eflects demand for risk-transferring innovations.

Implicit in these ar guments, and indeed thr ough most of the curr ent literatur e, is the assumption that ther e are two competing market str uctures for derivatives trading -- each of which has certain unique characteristics. In particular , it is usually assumed that EXT derivative markets ar e unique in that they pr ovide standar dized instr uments and ar e immune to counterparty risk concerns since transactions ar e backed by the guarantee system of the clearing corporation. In contrast, OTC derivative markets are characterized as markets wher e transactions ar e generally non-stand-ardized and wher e credit risks ar e usually lar ge. Some observers even assume that the instr uments typically traded in these two markets have small linkages, if any .

However , after examining the micr ostructur e of EXT and OTC market operations, it would appear that most of the “traditional” dif ferences between these two market str uctur es are no longer clearly defined. In particular , OTC instr uments appear to have become fairly standar dized while exchanges ar e exploring ways of pr oviding mor e flexible instr uments. As well, in an attempt to r educe counterparty cr edit risk, OTC markets have incorporated a number of featur es which ar e similar to those characteristic of exchanges. Furthermor e, in the event that centralized multilateral netting schemes ar e implemented for OTC derivatives trading and the norm for exchanges becomes adopting automated trade execution systems, the differences between the two market str uctur es are likely to become even smaller .

Notwithstanding the incr easing “blurring” between the two market structur es, EXT derivatives markets ar e still characterized by certain trading r ules set by some combination of self-r egulation and of ficial r egulation. The OTC derivatives market str uctur e, in contrast, is a dealer market organized by the intermediaries themselves wher e orders constitute an of fbalance sheet item. Based on this critical dif ference between the two market str uctur es, EXT markets ar e often assumed to pr ovide a higher degr ee of transpar ency and the most ef ficient means of price discovery .^{73}

From a micr ostructur e perspective, however , it is not clear that EXT markets pr ovide gr eater transpar ency than OTC markets. Indeed, floor exchange trading typically involves disclosing only the best bid/ask price for a given contract. Even the best bid/ask price is typically guaranteed for a specific number of contracts and may be ther efore only indicative -- different size or ders could imply r enegotiation of prices. Furthermor e, EXT markets with or der book matching systems can also have a closed book, in addition to an open book, which contains information that is not generally r evealed to market participants -- although some automated trade execution systems disclose the entir e order book to the market.

In OTC markets, quoted prices ar e also only indicative and may vary with or der size and counterparty . However , because ther e is typically only a r elatively small number of market-makers in the OTC derivatives market, it would appear that end-users and other dealers may be able to search with r elative ease for the best price in the OTC market.^{74}

The efficiency of price discovery between the two market str uctur es is an empirical issue yet to be tested. However , some of the r ecent r esear ch

73. See, for example, Miller (1990) and Masera (1993).

suggests that traditional floor trading mechanisms in EXT markets could be greatly impr oved in terms of pr oving gr eater ef ficiency in the price discovery pr ocess.

74. Shirreff (1991) notes that trading in the Canadian OTC derivatives market is dominated by the five lar gest Canadian banks and a handful of for eign banks. In the United States, activity in OTC derivative markets is also highly concentrated at a few lar ge institutions (Boar d of Governors of the Federal Reserve System, Federal Deposit Insurance Corporation and Of fice of the Contr oller of the Curr ency (1993)).

73

REFERENCES

Bank for International Settlements. 1990 . Report of the Committee on Interbank Netting Schemes of the Central Banks of the Group of Ten Countries. Basel: BIS.

__________. 1992a. “Derivative Financial Instruments and Banks ’ Involvement in Selected Off-Balance-Sheet Business .”International Banking and Financial Market Developments (May): 15-29.

__________. 1992b. Recent Developments in International Interbank Relations :

Report. Basel: BIS.

Behof, J. P. 1993. “Reducing Cr edit Risk in Over -the-Counter Derivatives .”

Economic Perspectives (Federal Reserve Bank of Chicago) 17 (Jan./ Feb.): 21-31.

Bourse de Montréal. 1993. The Montreal Exchange: By-Laws and Rules. Vol. 1.

Montreal: Bourse de Montréal.

Canadian Securities Institute. 1990. The Canadian Options Manual . Toronto:

CSI.

Cohen, K. J., S. F. Maier, R. A. Schwartz and D. K. Whitcomb. 1986. The Microstructure of Securities Markets . Englewood Cliffs, NJ: Prentice- Hall.

Courtney , D. 1992. Derivatives Trading in Eur ope: A Market Outlook. Toronto:

Butterworths.

Cox, J. and M. Rubinstein. 1985. Options Markets. Englewood Cliffs, NJ:

Prentice-Hall.

Das, S. 1989. Swap Financing: Interest Rate and Currency Swaps, LTFX, FRAs, Caps, Floors and Collars: Structures, Pricing, Applications and Markets. London: IFR Publishing.

Domowitz, I. 1990. “The Mechanics of Automated T rade Execution Systems .”Journal of Financial Intermediation 1:167-94.

Domowitz, I. 1992a. “A Taxonomy of Automated T rade Execution Systems.” Working Paper WP/92/76. International Monetary Fund, Washington.

__________. 1992b. “Automating the Price Discovery Pr ocess: Some International Comparisons and Regulatory Implications. ”Working Paper WP/92/80. International Monetary Fund, W ashington.

__________. 1993. “Equally Open and Competitive: Regulatory Approval of Automated Trade Execution in the Futures Markets. ” Journal of Futures Markets 13 (February): 93-113.

Drabin, S. 1992. “An Intr oduction to TCO’s Risk-Based Mar gin System .”

Photocopy . Trans Canada Options Inc.

Edwar ds, F. R. 1983. “The Clearing Association in Futur es Markets: Guarantor and Regulator .” Journal of Futures Markets 3 (Winter): 369-92.

Farrant, R. H. 1992. “Swap Markets: A Central Bank Perspective .” World of Banking 11 (May-June): 14-17.

Group of Thirty . 1993. Derivatives: Practices and Principles. Global Derivatives Study Gr oup . Washington.

Hull, J. 1993. Options, Futur es and other Derivative Securities. 2nd. ed. Englewood Cliffs, NJ: Prentice-Hall.

International Monetary Fund. 199 3. International Capital Markets . Part II.

Systemic Issues in International Finance. World Economic and Financial Surveys. Washington: IMF.

International Or ganization of Securities Commissions. 1990. Principles for the Oversight of Screen-Based Trading Systems for Derivative Pr oducts. Report of the Technical Committee. Photocopy.

Madhavan, A. N. 1990. “Trading Mechanisms in Securities Markets. ” Working Paper 16-90. Rodney L. White Center for Financial Resear ch. University of Pennsylvania, Philadelphia.

Masera, R. S. 1993. “Swaps and Financial Derivatives: Risks and Returns. ” Banca Nazionale del Lavoro - Quarterly Review, no. 184 (March): 91- 107.

Miller, M. H. 1990. “International Competitiveness of U.S. Futur es Exchanges .”Journal of Financial Services Research 4 (December): 387-408.

Morris, C. S. 1990. “Coordinating Cir cuit Breakers in Stock and Futur es Markets. ”Economic Review (Federal Reserve Bank of Kansas City) 75 (March/April): 35-48.

Napoli, J. A. 1992. “Derivative Markets and Competitiveness. ”Economic Perspectives (Federal Reserve Bank of Chicago) 16 (July/Aug.): 13-24.

O’Connor S. 1993. The Development of Financial Derivatives Markets: The Canadian Experience. Technical Report No. 62. Ottawa: Bank of Canada.

Remolona, E. 1992. “The Recent Gr owth of Financial Derivative Markets. ” Federal Reserve Bank of New YorkQuarterly Review 17 (Winter): 28-43.

Toronto Futur es Exchange. 1993. Derivatives Training Pr ogram, Modules 1 to 3 for Futures Attorneys. Toronto: TSE .

Toronto Stock Exchange. 1993. Members’ Manual.Toronto: TSE.

___________. 1993. Derivatives Training Pr ogram, Modules 1 to 5 forProfessional Options Traders. Toronto: TSE.

Shirreff, D. 1991. “Sitting Ducks for Canuck Bucks: Canadian Dollar ’s Year to Remember .”Risk 5 (Dec./ Jan.): 19.

U.S. Board of Governors of the Federal Reserve System, Federal Deposit Insurance Corporation and Of fice of the Comptr oller of the Curr ency. 1993. Derivative Product Activities of Commercial Banks: Joint Study Conducted in Response to Questions Posed by Senator Riegle on Derivative Products. Washington.