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Overview
This study analyzes the effects of a kind of off market trading, namely, call around markets, on derivatives trading and on the economy.  A call around market is an off-exchange trading venue where trades (1) are arranged over the telephone instead of on a central exchange, (2) are cleared through the facilities of a central exchange, (3) have low minimum contract thresholds, and (4) where trading parties are granted the option of delaying trade reporting.  Furthermore, (5) unlike exchange-for-physicals,
 call around trades do not involve balancing trades in the underlying cash product.  Call around markets are prevalent on Eurex, a European derivatives exchange, and dominate trading in some of Eurex's highest-volume products, including futures options on German Federal Government debt instruments.  

With the introduction of Eurex trading in the United States, call around markets have become a subject of controversy.  Call around markets are often favored by large brokerage houses, but criticized by other market participants.  

Effects of Call Around Markets on Information

The main arguments surrounding call around markets stem from the possible effects of call around markets on information available to market participants.  A central exchange, such as an electronic or open-outcry system, allows all participants the opportunity to bid for all trades, and to quickly learn about market movements.  In contrast, a call around market allows only a few market makers to bid for any particular trade, and only one market maker -- the one whose quote is accepted -- will know at what price the trade was finalized or, indeed, whether it was executed at all.  Most market makers and other market participants will not even be aware that any particular trade was in the works.  These parties may not learn of the trade's existence and its price and volume information for several hours, if ever.  In this way, call around markets can extend market power to large brokers, who distribute client trades among market makers.

Brokers, Clients, Market Makers and Market Power 

In the call around system a broker can request quotes from market makers.  A market maker is a trader who stands ready to buy or sell from other market participants, making money from the bid-ask spread.  In many trade venues, market makers pay brokers to direct trades to them, a procedure known as payment for order flow.  Call around markets, in conjunction with payment for order flow, offer the possibility for an unscrupulous broker to profit from matching his clients' trades with selected market makers.  

As an example, a broker can, if he chooses, request quotes from only those market makers who pay the most for order flow, and market makers may turn to competing on the basis of these side-payments, rather than on providing the best price for the broker's clients.  This could result in the broker's clients receiving inferior prices on their trades.  In general, this would widen bid-ask quotes.  While the extent of this practice is unknown the existence of the opportunity makes it reasonable to suppose that the practice takes place to some extent.

Our Simulation Shows How Call Around Markets May Reduce Both Trade Volume and Societal Gains from Trading

This study presents a simulation involving two market venues: an exchange venue and a call around venue.  The simulation demonstrates how the introduction of call around markets has the potential to increase bid-ask spreads, reduce trading activity and decrease the gains to trading for the majority of market participants.

Call Around Markets May Draw Trades Away from a Transparent Venue

Though total volume in Euro bund options (where call around trading is dominant) has been gradually rising in recent years, Eurex data show that on-exchange volume in Euro bund options appears to be decreasing.  Furthermore, Eurex options volume appears to be a smaller fraction of total derivatives volume than at other exchanges where options are not dominated by call around trading.  These observations, while not proof, are at least consistent with the hypothesis that call around markets reduce volume, because :

· If call around markets draw trading away from the central exchange, then we would expect volume at the electronic exchange to fall with rising off-exchange volume.  This is what we observe.  

· Suppose call around markets do reduce trade volume.  Then in an exchange where options are primarily traded via call around, and futures primarily traded on-exchange, we would expect a lower ratio of options volume to futures volume than observed in equivalent non-call around market systems, such as that for US Treasury derivatives.  Indeed, this is what we observe.

Potentially Harmful Effects of Call Around Markets

At least three harmful effects of call around markets can be identified.  

A.  Price Signals

Inefficiencies in resource allocation due to distorted prices could ensue.  It is well known and well-accepted that prices are signals that make the economy efficient.  Inaccurate prices create inefficiencies in economic resource allocation. 

B.  Risk-Shifting

Risk-sharing could be reduced.  Financial markets provide hedging opportunities that greatly contribute to the efficiency of the economy by allowing for risk shifting among parties, contributing to the efficiency of the economy.  Risk is shifted to those most willing and able to bear it, permitting greater production of many valuable commodities than would otherwise take place.  

Some economic agents in view of their ability and training can carry on particular lines of business efficiently and will benefit the economy if they do so.  However, if the business is risky, aversion to risk may discourage them from carrying on the business.  Hedging by means of derivatives markets provides a way of shifting the risk to others more willing to bear it.  If the hedging cost is high the returns from operating a business may not cover the risk and the business, even though it has positive expected net present value, will not be engaged in.  In this way the economy as a whole may be denied worthwhile projects.

C.  Market Manipulation

Opportunities for manipulation may be increased.  Manipulation in exchange markets is facilitated by differences in information between participants.  Lack of information about trades increases the possibility of market manipulation.  

Eurex Squeezes

Large-scale manipulative squeezes in Eurex-traded derivatives have been reported in 1998, 1999, 2001 and 2002.  There is little public information on these or other Eurex manipulations due to low levels of regulatory monitoring and minimal public disclosure.  If Eurex traders had more information they might well be unwilling to trade with the manipulating parties, suspecting that these parties are likely to move subsequent prices in their own favor.  If participants had enough information to learn of the scheme they could trade in the same direction as the manipulators, in effect, front running the scheme.

Documented Manipulation Based on Differences in Liquidity

Documented cases of information-based schemes exist outside Eurex.  For instance, in 1995, Morgan Stanley traders manipulated the prices of ten stocks underlying the NASDAQ 100 equity index in order to profit from positions in the more highly liquid NASDAQ 100 index options market.  There is scope for similar manipulative strategies based upon information delays and differences in market liquidity in the Eurex call around system.  Such scenarios are discussed in the text.  

This study does not claim that call around markets are a necessary ingredient of market manipulation.  Other off-exchange trades are possible even without call around markets.  However, since information opacity is an ingredient permitting market manipulation, call around markets potentially increase opportunities for manipulation.

Arguments in Favor of Call Around Markets Considered

There are at least six arguments given in defense of call around markets. A major question is whether any benefits suggested by arguments in favor of call around markets are very great in comparison to the costs they subject on other traders, and the economy at large.  

A.  Possible Widening of Choice

Do call around markets enhance economic efficiency by allowing greater choice in trading?  Probably not.  The argument that call around markets widen choice fails to recognize the inefficiencies introduced when traders are discouraged from trading at the central exchange.  This may occur when volume is drawn from the relatively transparent central markets to opaque and private call around markets.  Trading on central markets may be reduced.  Call around markets may, then, result in only the most well-connected traders being able to participate, reducing trading opportunity.

B.  Liquidity

Is there insufficient liquidity in Eurex options markets to support a central exchange, and are traders therefore forced to seek out and negotiate with counterparties through the telephone?  The contention that lack of liquidity is a significant factor is not supported by the experience of options trading in CBOT Treasury markets, where higher options volume is seen even without the benefit of call around markets.  

C.  Complex Trades

Are call around markets necessary for execution of complex options trades, such as butterfly spreads?  The argument that call around markets permit complex trades is not compelling since executing complex trades can be carried out by (1) trading in stages on-screen, (2) using electronic RFQs, (3) using advanced electronic trading platforms or (4) open outcry.  These techniques could reduce slippage costs without the information opacity and exclusivity of call around markets.  Open outcry systems are proven alternatives.  While they may impose costs on the exchange, these costs also exist in call around systems, but may be less obvious, taking the form of higher brokerage costs instead.  For example, brokers engaged in call around trading may require larger trading desk facilities, lengthier trade negotiations and additional personnel.

D.  Front Running

Does the delay in trade reporting, allowed by call around markets, enable brokers to unwind positions free of front running?  The front running argument ignores the ease with which brokers can avoid the problem by channeling client trades directly to an electronic or open outcry market in the first place.  It also ignores other techniques to reduce front running risks.  Even if front running does occur, it is not clear it results in significant net economic losses.  

E.  Stolen Trades

Can pre-arranged trades be "stolen" by a third party if trades are submitted to the electronic system?  It is possible.  Whether this is truly an argument in favor of call around markets is another question.  The market as a whole may benefit from pre-arranged trades being stolen as it indicates a better price has been uncovered.  The threat of having a trade stolen, may also compel brokers to compete more fiercely on the basis of price. 

F.  Naïve Traders

Do call around markets allow uninformed traders to advertise their lack of non-public information and thus qualify for tighter bid-ask spreads?  This argument may be suggested by some evidence from equity markets that indicate trades in off-exchange venues indeed carry relatively less information than exchange trades.  However, the likelihood of this situation occurring in the case of call around derivatives markets appears remote, given the sophistication of traders, their demonstrated access to non-public information, and the low potential benefit.

Conclusion

It is possible that call around markets confer limited advantages to some market participants.  However, on net, the arguments against call around markets are strong, and those in favor are weak.
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I.
 Introduction

What are Call Around Markets ?

This study defines a call around market as a venue for securities or derivatives trades, where trades are arranged by telephone instead of through a central exchange.  Although call around trades are not arranged on the exchange, they are cleared through exchange facilities and serve as an adjunct to the main trading venue.  Call around trades are not necessarily reported immediately.  A prime example of a call around market is Eurex futures-options trading on German debt instruments.  As electronic trading becomes more prevalent, questions arise as to the desirability of allowing call around trading.  This report evaluates the pros and cons of call around markets. 

Organization of Study


Part II describes the mechanics of call around markets and considers how they affect information available to market participants.  Information handling in call around markets is compared to that in the "on-exchange" electronic screen-based system.  It is found that call around markets provide relatively less information, reducing transparency.  

Part III analyzes the relation between call around markets and the central exchange.  We first discuss market bifurcation as a general phenomenon and then consider call around markets as a special case, with unique features that make call around markets different from several other well known cases of market bifurcation.  A literature critique is included.  Then, a simulation of a two-venue market arrangement is developed.  One venue is transparent, the other opaque.  The results show that an opaque market can (1) impose costs on a transparent market, (2) draw trades from the transparent market, (3) reduce overall trade volume, and (4) reduce the benefits from trade.

Part IV reports empirical findings using volume data from the Eurex exchange.  An upward trend in call around volume of Euro bund options is found while screen-based volume, also in Euro bund options, appear to have diminished.  This finding indicates that trade volume may have been drawn from the electronic exchange to the call around venue.

Part V discusses arguments against call around markets.  These include the following.  A. Through reducing price reliability call around markets may lead to the misallocation of resources.  B.  If economic agents have reduced confidence in exchange price signals due to call around market opacity, some may conclude that the benefits of hedging are not worth the uncertainties.  These economic agents may then forego valuable economic operations due to higher hedging costs.  C.  Market manipulation schemes are more difficult to carry out with greater financial market transparency.  Call around markets reduce information available to participants and could provide more opportunity for manipulation of markets than would otherwise exist.  

Part VI discusses six arguments in favor of call around markets.  The first three arguments are cost-based.  A.  Some claim call around markets enhance economic efficiency by allowing greater choice in trading.  B.  Some contend there is insufficient liquidity in some options markets to support anything but call around trading.  C.  It is argued that call around markets are needed for the execution of complex options trades, such as butterfly spreads, condors, etc.  This argument contends that such strategies may otherwise suffer slippage.  That is, traders may suffer trading losses before all parts of the self-hedging trade have been executed.

The next three arguments in favor of call around markets are based on information concerns.  These include the following:  D.  Some claim the delay of trade reporting allowed by call around markets is helpful, as it enables brokers to unwind large positions free of front running by opportunistic fellow traders.  E.  Some claim call around markets are useful by safeguarding pre-arranged trades and preventing them from being "stolen" by third parties.  If brokers were required to allow an open auction (that is, an auction on the central exchange) for all trades, some pre-arranged trades may be picked-off by opportunistic traders willing to out-bid them.  F.
 One line of market microstructure research argues that off-exchange venues exist to give uninformed traders a way to advertise their lack of new, market-changing information (i.e. lack of information not already reflected in prices) and thus to qualify for lower bid-ask spreads.  

Part VII discusses results and draws conclusions about economic consequences of call around markets.  Following the conclusions is an appendix detailing our simulation mechanics.  A bibliography follows.
II.
Information in Call Around Markets
In her discussion of the LTCM and Sumitomo trading disasters former chairperson of the CFTC, Brooksley Born (1998), states "If reporting and disclosure requirements had been in place in the U.S., some of the difficulties relating to LTCM might have been averted."  In discussing off-exchange derivatives markets Born continues, 

"...lack of basic information about the positions held by OTC derivatives users and about the nature and extent of their exposures potentially allows OTC derivatives market participants to take positions that may threaten our regulated markets or, indeed, our economy without the knowledge of any federal regulatory authority."  

Eurex is a derivatives exchange headquartered in Frankfurt, Germany.  It is primarily an electronic exchange, but Eurex also allows an off-exchange venue, known vernacularly as the call around market.  

Screen-Based Systems and How They Manage Information

In Eurex's electronic trading system, trades and information flow to a central, common location.  From here information is disseminated to all market participants.  Information is displayed on a computer screen.  This is why electronic markets are sometimes referred to as screen-based systems.  The screen displays recent trade prices and volumes as well as bids and offers. 

Call Around Trades and How They Manage Information

Trading in the call around market is an off-exchange alternative to the screen-based trading system.  The same contracts are traded on the call around markets as on the screen-based exchange.  The call around market is a telephone-based venue in which brokers call market makers
 requesting quotes (prices) at which they (the market makers) are willing to trade.  After a broker receives the quotes he selects one of the market makers to fill his customer's order.  The trade is cleared using exchange facilities and is reported on the exchange at some delay.  Reporting must occur for the trade to be cleared, but the reporting delay appears to be of unspecified length.

What Distinguishes Call Around Markets

Call Around Markets Exist Mostly in Options.  Call around markets dominate options trading in some of Eurex's highest-volume products.  These include futures options on ​​German Federal Government bonds and notes: the ten-year Bundesanleihen (known as the Euro bund, or simply bund), the five-year Bundesobligationen (bobl), and the two year Bundesschatzanweisungen (schatz).  Call around markets are also used by futures traders of these same instruments in the form of basis trades, but here they are used only for very big orders.  Conversations with Eurex personnel put on-screen Eurex transactions in bund futures markets at ninety-five percent of the total volume.  In Eurex options
 markets on the same contracts, the ratio is nearly the inverse.  In the last quarter of 2003 eighty-one percent of bund options volume went through the call around market while only four percent of futures volume was comprised of basis trades.
  

Difference from OTC Markets.  Call around markets differ from over the counter (OTC) markets in that call around trades 1) clear through exchange facilities receiving a clearinghouse guarantee and 2) are identical to on-exchange (i.e., electronically traded) products.  OTC markets are less formal.  The terms of OTC contracts -- strike price, expiration, delivery details -- are not standardized as they are on the exchange and in call around markets and the parties engaging in OTC trading assume counterparty risk.

Difference from Ordinary Block Trading.  In contrast to other forms of block trading, the minimum threshold for executing trades in call around markets is low.  At the Chicago Mercantile Exchange (CME) for example, Eurodollar options have a block trading minimum threshold of 4000 contracts.  In contrast, the Eurex call around minimum threshold for bund, bobl and schatz options is only 50 contracts.

Difference from Exchange for Physicals.  In contrast to EFPs, call around markets are not balanced by a counter position in the cash commodity.

Delayed Information.  Information from call around trades does not appear immediately on the exchange or in any central marketplace.  In interviews with traders it was stated that call around trades are generally reported within fifteen minutes of the trade.  However, traders could not identify any maximum time restrictions to submit prices and volumes.   The delay is reportedly sometimes much longer than fifteen minutes.  Presumably, call around traders eventually do report trade data so that clearing can go forward, and presumably this trade data eventually finds its way to the screen.  

Potential for Non-Reporting Abuses

If the trade is not reported immediately can parties to a trade mutually agree to pretend a trade never happened?  It appears this is possible and could potentially be abused in order for two parties to make an otherwise illegal transfer of funds.  For instance, a political contributor could make two trades with a politician, one long and one short.  After waiting for price movement, the contributor and politician could agree to report only the trade that ended in the politician's favor.  These parties could then dispose of the trade that went in the contributor's favor.

The Role of Brokers on Call Around Markets

Brokers accept orders from clients, sometimes filling these trades themselves but customarily finding market makers to take the opposite side of clients' orders.

The Role of Market Makers in Call Around Markets

Market makers earn money from the bid-ask spread rather than from (1) taking speculative positions, as do proprietary traders and speculators, (2) by charging clients for filling trades, as do brokers, or (3) reducing their price risk, as do hedgers.  In call around markets, market makers are telephoned by brokers and asked to bid on a potential trade by submitting price quotes.  Brokers interviewed for this study stated that the market makers in call around markets tend to be a different group from those who trade in electronic markets.  Market makers are known to pay brokers to direct their order flow to them.  This practice is known as payment for order flow.

Reduced Information in Call Around Markets

When a trade is exposed to the market on a more transparent and immediate central exchange, every market participant has the opportunity to bid for the trade or at least benefit from the price and volume information.  In a call around market, market makers are adversely affected in that 1) some market makers are called on to quote prices for a particular trade and then are selected to execute the trade, 2) some market makers are called to quote prices but are not selected for execution and may never know at what price the trade was consummated or whether it was executed at all, and 3) some market makers are not, for any given trade, invited to offer quotes and cannot, therefore, even benefit from knowing of the existence of a trade.

How Brokers can Exert Market Power

Because brokers can select which market makers to call for quotes and can award a customer's order to any of these market makers, brokers are potentially in a position to exercise market power.  Even if brokers always select the best quote (which is probably impossible to verify in a call around system), a favorite market maker may be awarded the execution if two quotes are equally low.  Furthermore, market makers do not know immediately whether the best quote was selected for execution or whether other considerations affected the broker's selection.  In this way brokers can exert market power by (1) selecting which market makers to call for quotes and by (2) selecting one market maker, from among those called, for execution.  How can brokers profit from this market power?

Payment for Order Flow

It is common practice on Eurex and some other exchanges for market makers to pay brokers on the basis of volume directed to them.  This practice is referred to as payment for order flow and is occasionally criticized by market regulators as it raises the possibility of market makers bribing brokers to accept quotes which are not the best for the broker's customer.  It would be possible for a broker to choose among market makers -- both for quotes and for execution -- strictly on the basis of which has paid the most tribute, avoiding market makers who may have better quotes but who may not pay for order flow.

Market Makers May be Hurt by this Practice

Though some active market makers may not be measurably hurt by the brokers' role in exercising selection, market makers as a group are in a worse bargaining position, since to play the game at all they may be required to pay for order flow.  Should they not pay for order flow and are consigned to the central exchange only, they are doubly hurt, since being shut out of the call around markets reduces the information they could use for trading with other clients and for evaluating risk.  Call around market makers, on the other hand, are advantaged relative to on-exchange market makers by having access to call around information (through execution and trade information provided by brokers) as well as the on-exchange information.  The SEC (December 2000) has stated :

Payment for order flow is a method of transferring some of the trading profits from market making to the brokers that route customer orders to specialists for execution. Internalization allows a firm to capture trading profits from trading against the firm's own customers' orders. However, payment for order flow and internalization create conflicts of interest for brokers because of the tension between the firms' interests in maximizing payment for order flow or trading profits generated from internalizing their customers' orders, and their fiduciary obligation to route their customers' orders to the best markets. 

Broker Customers May be Hurt by this Practice

Broker clients may also be worse off because of payment for order flow if it leads to brokers selecting market makers on the basis of which has paid the most rather than which has quoted the best price.  Even if clients do get the best price among the called market makers, that price may be the best price among only the most expensive market makers, as the broker could conceivable call only those who have paid the most for order flow.  The high possibility that this could occur is described in a December 2000 SEC study :

The revenue generated from payment for order flow and internalization have the potential, as seen in the equity markets, to be partly passed on to investors in the form of reduced costs. To date, however, few firms are passing along the benefits of payment for options order flow to their customers in the form of either reduced commissions or rebates. 

Eighty-five Percent of Trades are Not Executed at Best Price

An SEC study on options markets states :

Internalization and payment for order flow practices also have contributed to an environment in which vigorous quote competition is not always rewarded. Under such practices, orders are routed to a particular market maker or specialist that can execute the orders as principal without facing significant competition from investors or other dealers to interact with the directed order flow. Even where linkages between market centers exist, there is no requirement that orders be routed to the market center that is displaying the best prices, even if that price represents a customer limit order. One of the initial findings of the ongoing analysis by the Commission's Office of Economic Analysis indicates that approximately 85% of the executed market orders in NASDAQ securities are routed to market centers when they are not quoting at the best price.

III.
Call Around Markets and The Central Exchange

This section continues to explore how an opaque market may affect a more transparent market, and how opaque market traders can benefit at the expense of transparent on-exchange traders.  We discuss market bifurcation, where two markets for the same product exist simultaneously.  Next we discuss centripetal forces which act to pull these markets together.  Then literature on fragmentation is briefly reviewed.  Next, a model is presented which simulates how volume on a non-transparent market may draw volume away from a transparent market and reduce the trading gains of on-exchange traders.  In this model, introducing call around markets results in undesirable outcomes for the market as a whole.

A.  Market Bifurcation

In financial markets, market participants seeking liquidity and the highest risk-shifting capacity act to concentrate trading at a single venue.  However a counter-impulse stemming from heterogeneity of traders, differences in cost functions and the wish of informed traders to mask their actions, may result in a demand for an off-exchange venue.

Centripetal Forces

The idea that market forces in securities and derivatives markets drive trading to a single, central venue is a foundation of market microstructure theory.  A central marketplace allows the most buyers and sellers, liquidity traders and market makers, to gather, concentrating their orders and generating the highest possible liquidity
.  A centralized market also concentrates the greatest risk-bearing capacity of counterparties and may reduce costs associated with market manipulation as the price is more likely to be closest to the full information price when many well-informed traders meet.  

Counter-Trend Towards Bifurcation

Despite forces driving trading to a single venue, there is, for some traded products, a counter-trend towards bifurcation.  This often takes the form of off-exchange venues where large trades are negotiated between limited numbers of traders who are remote from the centralized exchange.  Call around markets are an example of off-exchange market bifurcation.  Other off-exchange markets include upstairs block trading at the New York Stock Exchange (NYSE) and over the counter (OTC) markets, such as forward markets, NASDAQ penny stocks, foreign exchange markets, exotic options and corporate bonds markets.  These other off-exchange markets represent market bifurcation when a formal exchange exists which trades a very similar product.

There has recently been much interest in the financial industry and among academics in market bifurcation.  An important question is: Given the advantages of having one central venue, why does bifurcation occur?  Differences among traders may lead some to use the exchange and some to use the off-exchange venue.  One factor may be the sorting of traders according to information.  Sorting may be based upon by how well informed traders are, according to trade size or upon complexity of trades.

These reasons appear to have played different roles in observed cases of market bifurcation.  For example, in considering longstanding practices in the United States, several authors believe less informed traders use off-exchange venues to advertise their uninformed status.  This is in contrast to the Eurex situation where it appears that larger, more informed traders use the off-exchange call around venue in order to arrange complex trades more expeditiously than on the electronic exchange.  

The present study concerns call around markets.  The evaluation of all bifurcation experiences is beyond the scope of this study.  We do not claim that our conclusions about call around markets apply to the many other examples of bifurcation.

B.  Literature Critique

In the academic and trade market microstructure literature, most studies have analyzed stock exchanges, rather than derivatives exchanges.  

Several studies have addressed the simultaneous existence of two or more markets in the same product, and the effects they have on each other.  Some of this literature addresses issues of fragmentation and centralized market systems.  Centralized markets include electronic and open outcry systems.  Fragmented systems include foreign exchange and energy trading.  OTC markets are fragmented and call around markets are fragmented.  Fragmentation is used in two inter-related senses:  (a) markets with more than one center (for example, American Depository Receipts
 (ADRs) trading at both NYSE and LSE) are fragmented (or bifurcated) in that trading occurs at two formal exchanges in the same products, and (b) markets are fragmented when there is no central trading venue.  In the second sense, the cash foreign exchange market and corporate bond markets are fragmented.  Call around markets are fragmented in both senses because their introduction increases the number of trading venues from one to two and because, there is no central trading location.  Trades are made remotely, over the telephone, as opposed to the open outcry auction system of the pit or the screen-based electronic system.  

Cross-Listing of Stocks

One branch of market fragmentation literature involves cross-listing of stocks.  Cross-listing means that the same stock trades on two different exchanges.  Studying ADRs, Jayaraman, Shastri and Tandon (1993) find evidence that cross-listing increases volatility due to information asymmetries.  Other cross-listing results appear in Domowitz, Glen and Madhavan (1998), Foerster and Karolyi (1999), Glen, Domowitz and Madhavan (1999), Podpiera (2001) (cross-listing between Central Europe and London) and Smirnova (2002) (Russian ADRs).  All these studies find volatility rises with the advent of international cross-listing.

Dealers Increase with Trade Frequency and Volatility

Biais (1993) compares floor-based markets to telephone markets, in which market makers compete for market orders.  In the floor-based central market, market makers can see the quotes of their competitors.  In the fragmented exchange (the telephone market) of Biais' model.  market makers can only estimate these quotes and do not observe inventories.  Biais analyzes differences in bidding strategies.  In Biais' model, the equilibrium number of dealers in the fragmented system increases with frequency of trades and volatility of price. 

Fragmentation May Lead to Competition Between Markets

Stoll (2001) argues that concerns over market fragmentation may be overstated, as fragmentation can lead to beneficial competition.  However, serious problems can occur when off-exchange markets become less transparent and separate from the rest of the market.
Information and Market Selection

Grossman (1992) develops a model in which informational concerns determine channeling of trades to one of two markets:  an upstairs (telephone) market and downstairs (organized exchange) market.  Market makers fill a role as repositories of information of unexpressed demand, facilitating trading for other participants.  In his model users of the upstairs (off-exchange) market must search for the best price and no user will know whether trades take place below his bid.  These traders will also be at an informational disadvantage relative to the dealer (or broker), since the dealer can observe the order flow.  In the downstairs market, market makers have less information about unexpressed demand.  However, customers on the downstairs market do not face the upstairs disadvantages mentioned above.  Grossman finds that the coexistence of the two markets -- upstairs and downstairs -- can lead to market instability.

Off-exchange Venues a Haven for Naïve Traders ?

Seppi (1990) models the block trading and floor trading system at the NYSE.  At time of that paper's writing over half the exchange's volume was traded as block trades.  Seppi develops a model of floor specialists, block dealers, noise traders and a large trader who sometimes trades on private information and other times trades merely to rebalance his portfolio (liquidity trading).  Seppi finds that for any block size there are settings in the model that would lead a large trader to trade on the floor when trading on private information, and to trade in blocks when trading to rebalance his portfolio (liquidity trade).  For very large rebalancing, the large trader will sometimes trade through a dealer (or upstairs).  The trader will sometimes trade in blocks when he has important non-public information.

Madhavan and Cheng (1997) empirically study upstairs versus downstairs markets at the NYSE to test the Seppi (1990) theory, above.  The authors find "that upstairs markets are used by traders who can credibly signal that their trades are liquidity motivated."  

Bessembinder and Venkataraman (2001) compare upstairs negotiation markets with downstairs electronic markets at the Paris Bourse stock exchange.  The authors note that upstairs off-exchange trading may fill a more important role at an electronic exchange (like the Paris Bourse) than at a conventional open outcry exchange (like the NYSE) because the open outcry system has more of the characteristics of a negotiated market.  The authors find that larger participants appear to prefer the upstairs market, which is more likely to handle large trades, higher priced stocks, trades during volatile periods, seller-initiated trades, and stocks with special rules.  They suggest two explanations for these observations.  First, upstairs brokers may observe large traders' motives and can screen out informed traders (such as discussed in Seppi (1990)) and second, brokers may observe the unexpressed trading intentions of large traders and can provide liquidity, as discussed in Grossman (1992).  Both these mechanisms arise from information asymmetries between traders in the two parts of the single market.  Maintaining both systems within a single market can increase volume and attract overall liquidity, but at the cost of creating two classes of brokers with different information.  Just as in the case of international cross-listing, this can drain liquidity from the domestic, electronic or downstairs market and increase volatility.

Informational Content of Block Equity Trades

Several empirical studies of equity markets have found less informational content in block trading than on-exchange trading.  These include Huang and Stoll (1994), Bessembinder and Kaufman (1997) and Smith, Turnbull and White (2001).  These studies are concerned with equity block trading, rather than derivative call around trading.  It is not within the scope of the present study to analyze the empirical methods used in these interesting papers.  

Tests of the Information Value in Block Trades

Seppi (1992) analyzes the information in stock market block trades, finding that block trades carry information.  On the other hand, Aggarwal and Chen (1990) find that block trades do not result in statistically significant excess returns or return volatility.  

Asymmetric Price Effects in Trading Depending on the Venue

Several studies examining equity markets analyze whether the price impact of trades on two markets is similar.  Kraus and Stoll (1972), Holthausen, Leftwich and Mayers (1987) and Gemmill (1996) find that block purchases of stock have a larger permanent price impact than block sales.   Gramming, Schiereck and Theissen (2001) and Heidle and Huang (2002) find that off-exchange prices appear to be less permanent than those of electronic exchanges. 

Critique of Naïve Investor Theory

Much of the literature on parallel markets, described above and elsewhere, is concerned with whether trading in off-exchange venues carries less information than trading in on-exchange venues.  Some of the literature finds results consistent with off-exchange traders being able to identify themselves as uninformed.  

An alternative explanation for the apparent narrower spreads seen off-exchange is that high-risk bearing market makers may concentrate in the off-exchange venue, as this is where the biggest trades are.  An alternative explanation for why trades show more price persistence on-exchange may be that some off-exchange trades are made outside the on-exchange trading range, and other traders view these trades as a way of masking side payments between two large players.  The conjecture that off-exchange trades do not carry information is weakened by evidence presented by Madhavan and Cheng (1997) who find that that off-exchange trading is subject to pre-trade price movements more often than on-exchange trading.  

It is beyond the scope of the present study to definitively critique how the naïve trader hypothesis applies to various other types of market bifurcation.  The fact that many Eurex call around traders are highly sophisticated and clearly well informed implies that, regardless of possible effects on other market venues, naïve traders do not appear to predominate in call around markets for derivatives.

C.  A Two-Market Simulation

Gilbert (1996) states "Virtually every case of market manipulation is based upon a lack of information among some participants.  Successful manipulations require secrecy, and are more difficult the more transparent the market."  The rest of this part describes a multi-period model involving two markets.  

On-Exchange  Transparent

             High per contract costs.

             Low entry costs.

Off-Exchange Opaque

             Low per contract costs.

             High entry costs.

The On-Exchange (Transparent) Venue

The first venue represents the on-exchange venue.  This venue is transparent and market makers face 

· low entry costs but 

· relatively steeply rising per-contract costs, 

which they pass on to other market participants.  The on-exchange venue represents a centralized system of trading, either pit-based or electronic.  On-exchange market makers have low risk tolerance.  Their operations are smaller, requiring less labor and other overhead, making entry costs low.  Per contract costs rise for two reasons.  First, risk tolerance of on-exchange market makers tend to become quickly exhausted.  Second, the cost of lining up many small contracts for a big trade is costly.

The Off-Exchange (Opaque) Venue

The second venue is the off-exchange venue.  This venue is relatively opaque.  Here, market makers have 

· higher entry costs, but 

· less steeply rising per-contract costs.  

Entry costs are high because of the costs of advertising and other costs of establishing a reputation and because off-exchange operations are larger with higher overhead.  Per contract costs rise less steeply because of greater risk tolerance on the part of off-exchange market makers and because off-exchange venue has larger traders reducing transactions costs of contracts.

The off-exchange system initially represents an OTC market, but after a policy change the OTC market is replaced by a call around market, lowering off-exchange entry costs significantly.  

Traders choose which venue on which to trade, period by period.  The proportion of total trades executed in the off-exchange market affects the costs of trading in both markets, raising the bid-ask spread demanded by market makers.  The model first finds an equilibrium for the case where the second venue is the OTC market.  A call around market is then substituted for the OTC market, lowering the cost of off-exchange trading.  After several periods in which traders and market makers adjust pricing and trading decisions, a new equilibrium is reached.
  It is found that the new equilibrium exhibits higher on-exchange bid-ask spreads, lower on-exchange trading, and lower total trading volume.  Further, total gains to market hedgers are lower after adding call around markets, even though the cost of trading off-exchange has fallen.  The gain from lower off-exchange costs is more than offset by higher bid-ask spreads and risk-bearing costs.

Participants

We assume there are 1000 hedgers.  These participants differ in their demand for hedging services.  In each period participants make two choices:  (1) the number of contracts to trade and (2) the venue in which to make their trades.  The participant can choose to not trade at all.

Benefits to Trading : B
The 1000 participants are exposed to price movements of an unspecified underlying asset.  Participants hedge this exposure in the derivatives market.  Examples of hedgers may be banks wishing to hedge interest rate risk, manufacturers wishing to hedge the price of raw materials (copper, oil), exporters wishing to hedge the value of currency or farmers wishing to sell grain forward, to lock-in harvest income.  The basic logic is similar across all these hedging groups, but we use farmers in this example.  

Suppose a farmer knows he will harvest 100 bushels of wheat one month from now.  For simplicity assume one-month futures contracts are for one bushel each.  The first contract the farmer sells will reduce his risk the most (we discuss why in the next paragraph).  Each additional contract, up to 100 contracts, will continue to reduce risk.  However, should the farmer sell forward more than 100 contracts (the number of bushels he will harvest) he will actually increase his risk, in effect becoming a speculator (assuming he holds no other trades in his portfolio).  In this case, he will be speculating that the price will drop.
 

The paragraph above mentions decreasing benefits to hedging:  each additional contract hedges less risk than the one before.  We motivate this assumption with the farmer example.  Suppose crops are damaged by hail and only 90 bushels are harvested.  In this case the last ten of the 100 contracts sold forward will increase the farmers risk, not reduce it.  Other considerations reduce the value of each additional contract sold forward:  the farmer could a) sustain low amounts of risk through self-insurance, and b) the farmer's operational decisions can be substitutes for hedging.
  

Benefits to hedging futures are illustrated on the left side of Figure 1, in curve B.  In the absence of exchange costs, the optimal number of contracts traded is n'.  This is the value at which curve B is highest.  

Figure 1.  Benefits and Distribution
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We assume this n' (optimal number of contracts that participants will want to hedge) is distributed lognormally, as shown on the right side Figure 1.  Each hedger has a unique n'.  In this stylized model a trade could represent either a buy or sell order.  The trade can be either a futures or options contract.  Therefore there are no negative trades and optimal number of trades cannot fall below zero.

Costs to Trade :  C
Participants incur trading costs.  Total exchange costs rise with the number of contracts traded and will reduce the number of contracts that participants choose to hedge.  Were hedging costless, participants would, as noted above, trade the n' contracts of Figure 1.  This is where hedgers' benefit from hedging B is highest.  However, with rising costs to trading, participants choose to hedge some number n* which is less than n'.  Economically, this is the point where marginal benefit of incremental trade equals marginal cost.  Graphically, in Figure 1, it is the point at which the slope of B (i.e. B/n) and the slope of C (i.e. C/n) are equal and where B - C is greatest.  We will refer to B - C as the gain G from trading.  G will vary across market participants, as will B and C and n*.

The Exchange Venue (Electronic)

Besides choosing how many contracts to trade, participants also choose the venue in which to trade.  In this model, there are two venues.  The first venue represents the electronic exchange-based market (or on-exchange).  The electronic venue is assumed to be transparent and to carry a per-contract trade cost to the participant.  The per contract cost represents the cost market makers bear in breaking a trade into its lowest denomination and finding counterparties among other market makers and participants.  

Off-Exchange Venue (Initially OTC, but Later a Call Around Market)

The second venue represents the off-exchange market (initially over-the-counter, later call around).  This venue imposes higher one-time cost on hedgers who trade there.  The per-contract cost is lower than on the electronic on-exchange system.  The high one-time cost reflects the cost of advertising oneself as a market participant, maintaining broker relationships, paying for order flow, meeting threshold requirements, negotiating trades, etc.  The negotiation required for trading in the off-exchange venue is assumed to take longer than at the on-exchange venue where one need merely submit the trade to the screen-based system (or pit).  Generally, in relationship-based markets it is difficult for a new participant to gain access (see Melamed and Tamarkin 1996).  The high one-time cost of the off-exchange system is partly meant to reflect this difficulty of entering the market as well as the period by period cost of remaining in this clubby market.  This fixed cost is born every period but does not vary with the number of trades executed.  

Justification for These Cost Functions 

Support for these cost functions is found in Madhavan and Cheng (1997) whose results suggest higher fixed costs off-exchange (albeit in equity markets) and lower marginal costs. Although those authors study stock markets, they find that upstairs markets in NYSE block trading have higher fixed costs and lower marginal costs than the downstairs market.  The equivalent in our model is the off-exchange venue (similar to the upstairs, negotiated market).  Their downstairs market is similar to our electronic/open outcry venue.

Graphing the Costs of the Two Trading Venues

The relative costs of the two venues is graphed in Figure 2.  The higher per contract costs and lower entry costs of the exchange venue are illustrated by the steeper slope of the Con-exchange curve.  The costs of the off-exchange venue, plotted as Coff-exchange, are represented by its positive intercept (high entry costs) but lower slope (low per-contract costs).  

Higher Risks with Higher Numbers of Contracts

In addition to the costs just described, both trading venues have a cost component that rises with the square of the number of contracts.  This component represents the rising risk -- slippage and holding risk -- incurred by market makers and brokers from temporarily taking large un-hedged positions.  In both venues, high volume trades are riskier and costlier, and market makers will offer less favorable terms to customers for high volume trades.  This is in the spirit of Garman (1976) and Easley and O'Hara (1987), where market makers' capacity to bear risk is inversely related to their inventory levels.  This aspect of the market results in cost functions curving upwards, as in Figure 2.  Participants' choice of venues is equivalent to their choice of cost curve.  

Figure 2.  Cost Functions
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Choosing the Market Venue.

In each period all hedgers weigh the costs of trading on each exchange against the benefits.  That is, they determine a G for each venue.  The difference in entry costs (graphically, the vertical distance between the Y-axis intercepts of the two C curves) makes the on-exchange market cheaper for small hedgers, those with low n.  However, for hedgers with many contracts (high n) the rising slope of the on-exchange market begins to weigh heavily.  In both venues costs rise with the numbers of contracts traded, but these costs rise more slowly in the off-exchange market, due to 1) the lack of a per contract cost and 2) the greater risk-bearing capacity of off-exchange traders.  Hedging large position would require several trades in the exchange, but can be executed in one go in the off-exchange venue.  Off-exchange market makers have access to more capital, perhaps are better diversified and specialize in dealing with larger numbers of contracts.  

Participants Choose Venue that Maximizes their Gains from Trade

Participants can trade on only one exchange and choose the exchange which gives the highest trade gain, G.  Participants can also choose to not trade at all, if the gains from trading in both venues are negative.  In general, each participant will calculate a different optimal number of contracts for each venue, due to the two differing cost structures, and will make his exchange choice based upon highest trading gain.

Market Makers on the Transparent Venue

Now we turn to the decisions of market-makers, the agents who take the other side of the hedgers' trades.  The on-exchange system is competitive, and market makers bid for business through choice of bid-ask spread.  For an equilibrium to be maintained, the income market makers receive for trading on the exchange must be equal to their opportunity income; the income they would receive if working in another line of business.  Thus, the bid-ask spread (which is the source of market makers' income) multiplied by the number of contracts traded must equal the opportunity income.  The number of market makers in the exchange is determined by the number of trades demanded by hedgers.  We assume that for N trades, the on-exchange market requires N1/2 market makers.  

This formula assumes that as the number of trades grows, fewer market makers are needed for each additional trade.  It is partly attributable to stretches of time during which there is very low-trading.  Even during these slow times market makers are required to stand ready to trade, but are not engaged in trading.  As trading increases, unengaged market makers become engaged.  Further, as trading volume grows, market makers adopt labor saving methods to further increase the average trades per market maker.  Probably the number of contracts traded in each trade grows.  If trade volume is high the equilibrium bid-ask spread is lowered, as each market maker can trade more volume and cover his opportunity income.  Therefore, as the number of trades rise, so do the number of market makers, and as trade volume rises market makers can reduce the per contract cost of executing trades.  This is similar to Grossman and Miller (1988), in which the number of market makers is determined by the interplay between opportunity wages and a variable similar to a bid-ask spread.  In our model volume, the number of trades and opportunity income determine the bid-ask spread.

Private Information Raise From Off-Exchange
In reaching a decision about their bid-ask spread, market makers have an additional consideration.  Some participants may come to the on-exchange venue with information gleaned from the second venue.  The second venue is opaque, where trade information is generally invisible to on-exchange market makers.  

Market Manipulation From Off-Exchange

Additionally, honest market makers may fall victim to market manipulation schemes.   To the extent that higher off-exchange 

volume increases market manipulation, on-exchange market makers will suffer.

These Make For Higher On-Exchange Bid-Ask Spreads

Higher losses that market makers suffer due to these sources of informational opacity and adverse selection at the off-exchange venue lead these market makers to increase bid-ask spreads.  This is similar in spirit to the Glosten and Milgrom (1985) adverse selection model where market makers charge a higher bid-ask spread to compensate for information asymmetry.  These are built into the model developed here by raising the bid-ask spread by a multiplier of the ratio of off-exchange volume to total volume.

Positive Effects of Transparent Venue on Off-Exchange Markets

If on-exchange (transparent) volume is high, then on the off-exchange market (the opaque venue) brokers and market makers can be more certain of the full-information market price.  These participants can observe not-only the on-exchange market activity, but also, a portion of the off-exchange activity, namely, the trades they broker.  Low volume on the transparent venue will make the off-exchange cost curve steeper because this will raise uncertainty.  In Figure 2, the off-exchange cost curve Coff-exchange would pivot on its left axis, counter-clockwise, as volume falls in the on-exchange venue.

Running the Simulation

The model assumes 1000 participant hedgers.  The optimal number of contracts for these hedgers is distributed log-normally.  Details of the model and its parameter settings are in the appendix.  Initial parameters are set and one period's action progresses in the following steps :

Steps in Two-Venue Simulation Run

First Step.  Each market hedger's n* (optimal number of contracts traded) is calculated for each venue.  This is done by finding the n which maximizes G (gains to hedging, or B-C) for that venue.

Second Step.  The venue which gives the hedger the higher G (from calculations made in the first step) is selected by that hedger as the venue in which to trade.  The number of contracts traded by each hedger is the n* of his selected venue.  If neither venue gives a positive value of G, the hedger is assumed to not trade and is assigned a G equal to zero.

Third Step.  The hedgers' aggregate economic gains to trading (the summation over hedgers' Gs) and total volume for each venue are calculated.

Fourth Step.  As the final step in each period, new values of bid-ask spread and curvature of the off-exchange market's cost function are calculated based on the ratio of overall volume of contracts traded on the off-exchange market the volume traded on the to on-screen market.

Fifth Step.  If Equilibrium is reached (variables are unchanged from last run) then stop.  Else, return to Step 1 for a new period, or trade session.

The simulation is assumed to reach an equilibrium when the bid-ask spread, hedger G's and volumes show no substantial change for two consecutive periods.  With an equilibrium is reached, the simulation is ended.  If not, the simulation is run again, and repeated until the equilibrium is reached.  

Introduction of Call Around Markets

After equilibrium is reached with initial parameters, the fixed cost of using the off-exchange is lowered.  This represents the initiation of call around markets.  The off-exchange trading moves from the OTC venue to call around markets.  With this change of parameters, the steps for finding a new equilibrium are repeated until a new equilibrium is reached.

Results

We set the initial parameters set close to equilibrium values, so that the initial equilibrium is found quickly, five periods.  The first equilibrium (non-call around) results in 686 hedgers choosing to trade on the exchange and 64 trading off-exchange venue (OTC venue).  250 hedgers, those with low hedging demand, choose not to trade at all.  
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Figure 3.  Participants in Each Venue
Figure 4.  Volume of Trade

Policy Change : Call Around Markets Allowed

Initially the off-exchange venue represents an OTC market or some other expensive alternative to the on-exchange venue.  After equilibrium is achieved, a change in parameters is introduced, to simulate a policy change.  The new parameters are a lowering of costs in the off-exchange venue, representing a policy change, perhaps due to allowing of off-exchange trades to clear using exchange facilities; a call around market.  The change has the effect of inducing some traders to use the new call around venue rather than the more transparent on-exchange venue.  The OTC venue - in this model - is abandoned by all traders, being strictly dominated in preference by the new call around market.  

Effect of Reduced Market Information in the Off-Exchange Volume

Given the new parameters, the simulation is re-run to find a new equilibrium.  One of the results of the new equilibrium is that on-exchange market makers gradually raise bid-ask spreads due to fewer on-exchange trades, which decreases on-exchange volume even further.  This migration towards the off-exchange venue (following call around market introduction) is slowed as lower on-exchange trading reduces information available even to the opaque off-exchange market, raising uncertainty about the true price.  

That is, price uncertainty reduces off-exchange trading.  The reduced number of participants remaining at the on-exchange venue each lower their number of contracts traded, n*, due to higher bid-ask spreads.  Thus volume at the on-exchange venue falls for two reasons.  At the off-exchange venue, volume rises due to lower fixed-costs, but this rise is dampened by the increased costs associated with the afore-mentioned rising uncertainty.  These costs may include types of side-insurance which are newly attractive, now that prices are more opaque and are more likely to be artificial, and subject to manipulation.  The set of parameters we use (see appendix) result in exchange-traded volume falling from an initial equilibrium level of 1637 to 818 contracts.  Volume at the off-exchange venue rises from 710 to 1430.  However, this is not sufficient to make up for the fall in volume on-exchange as total volume falls from 2347 to a new equilibrium level of 2249 contracts.  

The Effect on the Bid-Ask Spread

Changes to the bid-ask spread have been mentioned above.  The evolution of bid-ask spread is shown in Figure 5.  The spread starts at 0.75 units and rises slightly by the first equilibrium period to 0.76.  After call around markets are introduced (period 5) the bid-ask spread rises immediately to 1.27 units and continues to rise until a new equilibrium is reached at 1.54.  
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Figure 5.  Bid-Ask Spread
Figure 6.  Gains to Trade

The Effect on Trading Gains

Total gains to hedgers from using call around markets are calculated by summing benefits minus trading costs (G=B-C) across all market hedgers.  At the initial equilibrium (achieved at period 5) average per-participant gain from using the derivatives markets is 27.28.  After call around markets are allowed, a new equilibrium is eventually reached at 26.51 units.  This is illustrated in Figure 6.

Model Summary

The result of the two venue simulation is a reduction in total gains per trader and total aggregate volume, an increase in bid-ask spreads, higher off-exchange volatility and uncertainty about the true market price.  

The purpose of this model is to demonstrate the effects of encouraging a market with low transparency, high-entry cost and low per contract cost to develop around an existing trading environment with high transparency, low entry cost and high per contract cost.  Given the parameterization, the model shows how trades can be reduced in the transparent market and increased in the opaque market.  Total trading is reduced and some participants cease to trade altogether.  Furthermore, aggregate gains to trading are lowered.  The simulation does not model all economic costs of increased opacity.  Additional costs to firms and individuals result from having less reliable data with which to make operational, investment and consumption decisions.  

IV.
Volume Effects of Call Around Markets 

Over the past several years volume in Eurex futures and Eurex options trading has generally risen.  However, in Eurex options markets, volume in electronically-traded options appears to have fallen over time while options call around trading has increased.  

Detailed Eurex trading data are difficult to acquire.  However, monthly volume data, broken down by product and trading venue are available on Eurex's web site.  We analyzed Eurex data, looking for effects of call around markets on electronic trading.  Broker discussions indicated that the bund options market was the best representation of a call around market, so it was selected for analysis.

Data

Monthly volume for bund call around options and for bund on-screen options -- for monthly data from November 2001 to February 2004 -- were each regressed on time.  The data source was Eurex's web site.
 

Call Around Trading Rises Perhaps at Expense of On-Screen Venue

The results indicate downward trend in volume for electronic option trading while call around trading rose.  These results do not prove that transparent on-screen markets have been reduced due to rising call around markets but this evidence is consistent with that hypothesis.  

Regression Details

Table 1 below shows the results of logged volume for monthly options regressed on time.  As stated above, a significantly positive trend for call around market options volume found.  However, for on-exchange contracts the estimated trend is negative, although the trend estimation is not positive at the ninety-five percent confidence level it is still relatively high.  

Table 1.
Time Trends of Eurex Bund Options Volume on Call Around Markets and on the Screen-Based System.

Logged volumes for OTC (in effect, call around trades) and electronic trades are regressed on time, to estimate trend.


log(volumenon-otc)
=  α  +  β × month  +  





-0.0041
<- estimated β



(-1.24)
<- t-statistic of β



R² = 0.087


log(volumeotc) 
=  α  +  β × month  +   




0.01053
<- estimated β 



 (+2.43)
<- t-statistic of β



R² = 0.041 

Over-the-counter (OTC) and non-OTC trades on the EUREX system of Bund futures options traded from November 2001 to February 2004.  

Additional regressions were run, correcting for monthly volume effects by including dummy variables for months.  These did not change the results except to raise R-squared results, so are not reported.  

With a longer time series, Wilson (2003) has noticed a similar pattern : 

There is evidence to suggest that [characteristics of call around markets] have hampered the growth of the fixed income option markets on Eurex Europe. When Bund futures and options were traded actively on LIFFE in 1995, in an open outcry setting, Bund Options traded 22% of the Bund futures volume. Through the third quarter of this year, fixed income options on Eurex Europe have traded only 10% of fixed income futures volume. As another comparison, CBOT Treasury options have traded 23% of futures volume year to date. Additionally, from 1999 to the present, while the CBOT’s Ten Year Note option volume grew at a rate of 44% per annum, Eurex Europe’s Bund options grew at a rate of only 2.4%.

These results do not prove that call around markets reduce trading in the on-screen market, but they are consistent with this hypothesis.

V.
 Arguments Against Call Around Markets

This section examines three arguments against call around markets.  These have to do with call around markets' reduction of price signal accuracy, reduction in risk-sharing, and market manipulation.

A.  Inefficiencies in Resource Allocation Due to Inaccurate Prices

The reduction in reliable price information, such as is brought about by call around markets, can lead economic agents to make less than optimal resource allocation decisions.  The role of prices in promoting the efficient allocation of resources is well understood in economics.  It has been the cornerstone of economics since the time of Adam Smith that individual economic agents wish to maximize utility and profits by equalizing marginal benefit across items purchased, leading to the greatest overall good in the economy.  Should prices fail to reflect full information, the ability of agents to equalize this marginal benefit across different activities will be reduced.

Examples are myriad.  Harberger (1954) has shown how monopolistic prices can subject the economy to a measurable, welfare reducing, deadweight loss.  In a similar way, inaccurate prices will lead economic agents to consume in-optimally. 

Merton Miller (1997) has stated, "Trading is part of the process by which economic information, scattered (as it necessarily is) in isolated bits and pieces throughout the whole economy is brought together, aggregated, and ultimately revealed to all."  Problems of price misinformation were revealed during the 2000/2001 California energy price escalation, which was partly attributable to market manipulation.  In response, U.S. municipalities, perhaps mistakenly, bought expensive and inefficient emergency equipment and supplies.  Closer to the present study, during the Sumitomo copper corner, manufacturers and copper firms made decisions based upon observed copper prices, which turned out to have been manipulated.  Some firms may have switched to expensive but less copper-intensive manufacturing processes in the face of these artificially high copper prices.  When market prices are free of false signals, economic agents are better able to invest in projects with highest expected net present value.  

B.  Reduced Risk Sharing

We have shown that call around markets reduce information available to economic agents.  Reduction in confidence in observed prices, and higher bid/ask spreads reduce risk-sharing capacity.  Merton Miller (1997) has described what is probably the central economic function of derivatives markets:  "Efficient risk-sharing is what much of the futures and options revolution has been about."  And, "The futures and options exchanges have greatly reduced the time (and hence cost) that each risk-shifter might otherwise have spent searching for a counterparty with the opposite risk exposure."  These markets increase economic activity by allowing the most efficient transfer of risk between economic agents.

Some economic agents may have unique access to profitable, but risky, production possibilities.  These agents may be too risk averse to engage in the projects without the opportunity to hedge its risks.  For instance, in a deregulated electrical power market a utility may have special knowledge that recommissioning a plant is justified on a positive net present value basis.  However, firm management may worry that the price of power will fall during the time it takes to make the plant operational.  The firm could hedge this price risk in derivatives markets.  If the hedging cost is low, it may do so.  If not, the returns from opening the new plant may not cover the price risk and the plant (an operation with positive expected net present value) will remain unopened.  In this way the economy as a whole may be denied worthwhile projects.

C.  Market Manipulation

As brought out previously in this report, reduced information in call around markets leads to opportunities for market manipulation.

Academic Opinion on Information and Market Manipulation

Gilbert (1996) claims that "Virtually every case of market manipulation is based upon a lack of information among some participants.  Successful manipulations require secrecy, and are more difficult the more transparent the market."  Dodd and Hoody (2002) state "One common strategy to manipulate market prices is through the use of derivatives markets, especially non-transparent over-the-counter derivatives markets, because a large position can be amassed and unwound without being observed by the overall markets. (page 1)"  Gilbert's and Dodd and Hoody's central message is that a lack of information about positions, trades and participants increases the possibility of market manipulation.  

Incomplete Effectiveness of Regulation in Derivatives Markets

In the United States there are several layers of regulation.  A few of the federal parties participating in derivatives regulation are the U.S. Congress, the Commodities Futures Trading Commission (CFTC), the National Association of Securities Dealers (NASD) and the National Futures Association (NFA).  The CFTC's powers are not limited to monitoring and enforcement but include emergency powers to declare fair prices and to force traders to close positions.  Exchanges themselves maintain extensive offices monitoring and enforcing exchange rules.  Exchange rules are designed to protect customers and foster confidence in market prices.  Notwithstanding these layers of regulatory bodies, market collusion and manipulation continue to occur.  On its web site, the CFTC lists reports on its enforcement actions.  The site lists thirty-one for the first four months of 2004.  These are broken down by month in Table 2.  Most of the fines, findings, settlements and suspensions listed involve market manipulation.  Various exchanges and other regulatory bodies undertake additional actions, independent of the CFTC such as fining and suspending traders (these are not included in this table). 
Table 2.
Reports of CFTC Enforcement Actions, 2004


Month of 2004

Reports of CFTC Actions


___________
____________________


January
    9



February
    5


March
    6


April
    11


May
8


Source : CFTC,  www.CFTC.gov/opa/opaenf2004.htm
It has been contended that the most effective regulatory tools are not used.  The present system includes position limits for non-hedgers, daily reporting requirements and block trading thresholds.  

Corners and Squeezes

Market corners and squeezes are forms of market manipulation.  Corners occur when manipulators acquire so dominant a long position in an asset or commodity as to allow exercise of market power.  That is, a successful corner allows the manipulator to extract a premium in the form of economic rent (monopoly prices) from buyers.  The terms squeeze and corner are often used interchangeably.  To the extent that there is a difference between the terms, a manipulative squeeze is a sub-category of corner, requiring the presence of short positions in the market either of (a) short sales (as in a stock market) or (b) shorting an asset by selling futures contracts.  Participants with short positions are often referred to as "shorts."  A squeeze occurs when manipulators take a large long position in a shorted asset, commodity or derivatives contract, so as to make delivery of shorted assets difficult.  The manipulator will usually simultaneously go long in the derivative contract as well as the underlying security/commodity.  Futures contracts on deliverable products are subject to market squeezes. (Cash-settled contracts are, for the most part, not subject to squeezes, but are subject to another form of manipulation, misreporting or manipulation of the derivative contract's benchmark price.)  Squeezes can also occur outside of manipulation, should the supply of the underlying commodity be greatly reduced by some natural means.  A drought reducing the supply of soybeans would be an example.

Examples of Eurex Squeezes

Information about market squeezes and corners at Eurex is difficult to acquire, partly due to a lack of regulatory-induced information collection.  Nonetheless, several cases of squeezes have been reported in Eurex fixed income derivatives trading.  Information on the examples discussed here comes partly from Jeanneau and Scott (2001), Jeanneau and Scott (2002), Schulte and Violi (2002), Wall Street Journal Europe (April 9, 2001), Futures Magazine (2001), The Banker (October 2001), and for the 2002 schatz squeeze, the Financial Times (2002).

Example 1 :  Deutsche Bank 2001 Squeeze in Eurex Bobl Contract

In March 2001 Deutsche Bank bought large amounts of the cheapest-to-deliver German Federal government bobl interest rate instruments (maturity October 2005) as well as large amounts of the futures contracts based on the bobl.  Deutsche Bank cornered sixty percent of the bobl futures market and made an estimated fifty million Euros as non-Deutsche Bank traders scrambled to fill their contracts to avoid non-delivery fines.

Example 2 :  J.P. Morgan Alleged 2002 Squeeze in Eurex Schatz Contract

A year later, JP Morgan and Citibank, allegedly accumulated large positions in German two-year schatz bonds.  The banks' actions were alleged to have raised the price of the schatz contract to such an extent that banks and investors with short positions had to pay hefty premiums to cover their trades.  Some chose instead to default on delivery and bear steep failure-to-deliver penalties.  This alleged squeeze occurred even after Eurex and German Federal finance officials had instituted well-publicized anti-squeeze provisions, meant to allay fears, following the earlier Deutsche Bank 2001 squeeze.

Other Eurex Squeezes

Schulte and Violi (2002) report other squeezes that reportedly took place involving Eurex-traded Bund contracts in June 1999 and September 1998. According to The Banker (October 2001), squeezes and attempted squeezes have "become more frequent in the past two or three years."  Detailed information about these squeezes is very difficult to obtain (perhaps one reason they are becoming more frequent).  Firms involved in the squeezes refuse to comment and it may not be in the interest of the exchange to publicize these activities.

Transparency Makes Corners Difficult

Dodd and Hoody's comments (above) well describe the link between transparency, over-the-counter markets and market squeezes and corners.  The manipulative squeezes described above were made possible through market participants being unaware of positions held and trades made by large commercial and investment banks.  Without an informationally opaque environment, these schemes would have been difficult or impossible.  First, traders would be less willing to trade with manipulating parties knowing those parties would likely move the price against their trading partners.  Second, if participants became suspicious of the scheme they would attempt to trade in the same direction as the manipulator.  For example, if the manipulator were buying bobls, then so would any participants who caught wind of the scheme and who expected it to be successful.  This trading in the same direction would cut directly into the manipulator's profits by, in effect, front running the scheme.

Non-Eurex Examples

It would be helpful to consider more examples of manipulation on Eurex.  However, there is very little public information on possible Eurex trading abuses.  This may be due to the lack of litigation (some manipulative activity that is illegal in the U.S. is legal in Europe) and the non-transparency of such records that may exist.  Many well-documented cases of market manipulation exist outside of Eurex.  To further illustrate the relationship between information and market manipulation we include two of these non-Eurex examples.  The first illustrates how market manipulators can play one market off against another to capitalize on non-transparency.

Example 3 :  Morgan Stanley Brokers and NASDAQ 100 Options

In 1995 several Morgan Stanley traders conspired to manipulate the prices of ten NASDAQ-traded stocks underlying the NASDAQ 100 index on the day of NDX options contract expiration.  NASD (1998) (also see NASD (2000)) states :

[NASD's Market Regulation Committee] found that the prices of five securities were manipulated on March 17, 1995, and the prices of a separate set of five securities were manipulated on October 20, 1995.

Morgan Stanley aggressively raised its bid for the 10 securities, before the market opened, creating the last new inside bid price prior to the opening. Generally, raising the bid price prior to the opening on expiration Friday does not attract many sellers because market makers are reluctant to trade prior to the opening. Morgan Stanley was the first market maker to decrease its bid for every one of the 10 securities within minutes after the market opened, and in some instances without buying any stock at all . . .

. . . The Committee also noted took notice that Morgan Stanley engaged in a similar pattern of pre-opening quoting activity in 67 other NASDAQ National Market securities underlying the NDX on those two expiration Fridays. In these examples, the firm increased its bids in pre-opening trading, did not purchase any stock prior to the opening, and decreased the price within minutes after the shares were transferred to the Program Trading Desk.

Playing Futures Markets Off Against Options Markets

The Morgan Stanley case is an example of traders manipulating the stock price in order to raise the value of their options market positions.  Traders took advantage of the low liquidity in one market (the ten NASDAQ stocks) to profit in a market with high liquidity (the NDX options contract traded on the CBOE).  

How Could a Similar Manipulation Occur in Eurex Call Around Markets ?

We can construct a similar hypothetical strategy that could be possible in Eurex call around markets based upon information delays and market liquidity.  A participant (perhaps a broker) could make a large trade in the call around bund futures market.  A second participant -- one with knowledge of this trade (perhaps the broker's own customer) -- could then execute a large trade in the bund options market (whose price is derived from the futures) with a third party, an uninformed participant.  Later, information on the large bund futures trade comes to the market moving the futures price and, with it, the options price.  In this way information delays in the futures call around market lead to profitable manipulative trading strategies.  If the futures trade were made during a particularly illiquid time, the price change from the futures trade would have maximum effect.

Manipulation as a General Strategy

In a similar manner and as a general strategy, a broker could temporarily mask those futures trades which would, if revealed, reduce the value of his options holdings, while simultaneously revealing on the screen those futures trades which would increase the value of his options holdings.  The broker gains time to divest options contracts he knows to be unprofitable and to buy in the options contracts he knows will be made more valuable upon the revelation of the futures trade information.

Example 4 :  Sumitomo and the Copper Corner

The case of the Sumitomo copper corner further illustrates the undesirable economic effects of market manipulation and how lack of transparency can contribute to manipulation.  Sumitomo, through its chief copper trader, Yasuo Hamanaka and with financing by Merrill Lynch, manipulated the copper spot, futures and OTC markets starting in 1991 (and perhaps earlier) and continuing into 1995 (See Gilbert (1996) and American Metals Market (1996)). Mr. Hamanaka's manipulation of the London Metals Exchange (LME) copper market kept the price of copper artificially high for years.  It is estimated that Mr. Hamanaka traded five percent of the world's copper supply annually, using not only the relatively transparent LME but also in the less transparent OTC market (see Gilbert (1996) page 1, American Metals Market (August 9, 1996) and SFA (2000)), where some say ten times the LME volume of copper is traded.  Mr. Hamanaka squeezed parties with short positions by going long in futures and storing copper.  He reportedly sold when copper demand was high.  In the OTC market, Merrill Lynch assisted Sumitomo in acquiring this market power using a buy and sell-back strategy which involved Merrill buying contracts from a Sumitomo account and selling them back the next day.  

The scheme appears to have been very profitable initially (see Krugman 1996
).  In 1995 the CFTC (U.S.) and the Securities Investment Board or SIB (Great Britain) began investigations in to Sumitomo's copper trading (see Tschoegl (1999)).  By this time markets had turned against Sumitomo's (extremely) long strategy and, in the end, the firm reportedly lost heavily.  Sumitomo's losses have been estimated at $2.6 billion but have been rumored to be much higher.  The long running corner kept copper prices distorted for years.  Economic consequences include misallocation of resources due to distorted copper prices and losses to Sumitomo shareholders.  

Figure 7.  Weekly Copper Prices.  Cash price and 15 Month Futures Price
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Options Markets Can Move Futures Prices

These examples indicate how futures strategies can be used to manipulate values in options markets.  However, the order could be reversed.  Reporting delays on large call around options trades could allow parties with knowledge of these trades to profit on this information through trading on the screen-based futures system.  Options and futures are to some extent substitutes in hedging, and as such, the price effects of a large options trade can move the underlying futures market, just as large futures trades can move the options market.  Since options account for more call around activity than futures, options are a likely venue in which to temporarily mask a trade.  

Bull and Bear Raids and Information

The examples cited illustrate how restriction of trade information can allow market manipulation.  Bull and bear raids are another category of market manipulation.  Reports of bull and bear raids go back least as long ago as the Amsterdam stock markets of the 1600s.  A bear raid involves manipulators profiting from taking short positions in an asset, then spreading unfavorable (typically, false) rumors calculated to drive the price of the asset down.  Bear raiders profit on the difference between the original asset price (at which they sold) and the lower artificial price (at which they buy back).  Bull raids, sometimes called pump and dump schemes, involve taking a long position in an asset, touting the asset, and finally, selling it off at the artificially inflated price.  Both bull and bear raids are more difficult to detect when trading on one market is less transparent.  Large positions accumulated in the OTC market, if revealed, could provide valuable information about whether a price escalation were a legitimate reaction to new information, or rather a strategy to create an artificial price.

Reduction of Information Fosters Market Manipulation

Clearly, this study does not find that call around venues are necessary for market manipulation to take place.  However, information opacity almost always accompanies market manipulation.  It is this ingredient of manipulation that call around markets foster.  

VI.
Arguments in Favor of Call Around Markets

This section evaluates benefits that have been attributed to call around markets.  We sort these into two groups.  First, are arguments related to trading costs, including call around markets providing greater economic choice; fostering trading when liquidity in options markets may be too low for on-exchange trading; and reducing slippage in complex trades.  

Second, are arguments related to information, including allowing unwinding of positions free of front running; reducing the possibility of pre-arranged trades being nabbed by opportunistic market makers; and allowing naïve traders a venue where they can distinguish themselves as uninformed, thereby qualifying for lower bid-ask spreads.  

We discuss these arguments and consider how the likely benefits compare with costs imposed on others, and on the economy at large.
A.
Widening of Choice

Some may argue that increased choice in trading venue -- presumably allowed by call around markets -- may encourage trades which would otherwise go un-executed.  Harris (1993) argues that market fragmentation is due to trader heterogeneity.  Traders want a variety of market mechanisms, as they themselves are diverse.  In their study of exchange-for-physicals (EFPs)
, Brown-Hruska and Laux (2002) claim that EFPs allow increase risk-bearing capacity and market liquidity.  We see rising off-exchange markets as reducing liquidity and increasing volatility.  However, it is not clear that call around markets increase trading volume.  Eurex data shows bund options electronic trading falling while Eurex call around options trading increases.  Wilson (2003) points out that the ratio of bund options volume (where call around markets are most used) to bund futures volume has actually dropped from about 22 percent before call around markets (volume at LIFFE in 1995), to about 10 percent after call around markets (volume in first three quarters of 2003).  Further, the ratio of options volume to futures volume on the CBOT (where call around markets are not allowed) is much higher.  If call around markets promoted trading, we would expect that options at Eurex would comprise a bigger percentage of trades than at LIFFE in 1995 or than is seen currently at the CBOT.  It is likely that the presence of call around markets may actually reduce economic choice as call around markets, at least in the options markets, have reduced on-exchange options trading to a trickle.  

Further, while overall Eurex bund futures and options volume is growing, the presence of call around markets may be holding the growth rate from what it would be but for call around markets.  It is difficult to study this questions empirically due to the lack of similar cases to compare against.  Our two-venue simulation (elsewhere in this paper) shows that trades in an opaque market can draw trades from the transparent market and, moreover, do so to the detriment of overall volume and overall wealth.  

Finally, even if call around markets were not available, participants wishing, for whatever reason, to avoid the on-screen market, would still be able to do so.  Classic over-the-counter markets which avoid exchange clearing altogether can accommodate these traders.  Thus call around markets do little to expand trading opportunities and may reduce trading opportunities.

B.
Liquidity

Two arguments for call around markets are based upon the greater complexity of options contracts with respect to futures contracts.  The first argument contends that since options have more dimensions than futures (namely, a range of strike prices and both puts (options to sell) and calls (options to buy)), liquidity for any one denomination is reduced to the point where trading must be done through the negotiation of call around markets.  Eurex's German Government fixed income options contracts are, indeed, traded primarily through call around markets.  However, the CBOT's T-Bond and T-Note options are traded on-exchange primarily through the traditional open outcry system.  The open outcry system also allows for limited negotiation and eliminates the problems associated with high data traffic in electronic trading of options.  

Table 3 presents volume figures for each exchange's two most important government debt instruments.  In 2003, combined total futures volume in Eurex's two most important fixed income products was 394 million contracts (244 million bund-based futures contracts plus 150 million bobl-based futures contracts) which is 150 million contracts more than the 210 million combined volume of the CBOT's two biggest such instruments (64 million T-Bond-based futures plus 147 million T-Note-based futures
).  

However, in 2003, options trading in the same products was higher in the CBOT products than in Eurex's products, in both relative and absolute terms.  CBOT's T-Bond options volume was nineteen percent of total T-bond derivatives volume and T-Notes options volume was twenty-two percent of total T-Note derivatives volume.  The percentages for Eurex's bund and bobl contracts were much lower, at nine and seven percent respectively.  In absolute terms, total options volume in CBOT's prime fixed income products was fifty-six million contracts as compared to Eurex's thirty-eight million.  

Thus, even though Eurex has higher over-all futures trading in its two primary fixed income derivatives, its options trading in the same contracts is lower.  Though not conclusive, this is consistent with the hypothesis that call around markets (which are dominant in Eurex's options trading) reduce trading rather than increase trading.  In any case, these figures indicate that call around markets are not a requirement for liquid options trading.

Table 3.
Trade Volume of Eurex's Bund and Bobl Derivatives Products


and the CBOT's Treasury Bond and Treasury Note Derivatives 
Products.
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Prices of Eurex's Bund and Bobl futures and options contracts are derived from German Government credit instruments, ten year Bundesanleihen and five-year Bundesobligationen, respectively.  Prices of the CBOT's T-Bond products are derived from the thirty year bonds of the United States Treasury (actually twenty-five to twenty-eight year).  The T-Note products are written on Unites States Treasury Note obligations.


Sources : CBOT and EUREX internet-based documents.

Complex Trades

Another argument in favor of call around markets is based upon the complexities of the options markets.  This argument contends that all parts of a multi-contract option strategies must be executed simultaneously, else it will be open to large trading risks.  Losses sustained from such risks are known as slippage.  Buying and selling components of these strategies one component at a time (as the argument supposes is the only alternative when trading on the electronic venue) risks prices moving against the trader before the whole, self-hedging strategy is complete.

Long Butterfly Example

For example, with a long butterfly strategy consists of two calls bought (say, with strike price of $50 and $54) and two calls sold (both at strike price of $52), all with the same expiration date.  In the event of large price movements, the long calls will hedge the short calls.  Should the underlying price be between $50 and $54 at the calls' expiration date, then the strategy has positive value.  Outside this range the strategy has no value at expiration.  Of course, the long butterfly will have positive cost when it is executed as the calls bought will be more expensive than the calls sold.  The value of the position is in danger of plummeting (suffering slippage) should the price rise after the sell orders are executed but before both counterbalancing buy orders are executed.  

Figure 8.  Long Butterfly Position

[image: image4.png]Step 1 : buy one call Step 2 : sell two call Step 3 : buy one call
option with strike price | options both with strike | option with st
of $50 price of $52 of $54

50 52 54 50 52 5')\ 50 52 54

If underlying price rises, | Now position is
position could face high | hedged on the upside.
Tosses, until Step 3 is put | isolating gains should
into place ... underlying price fall
between $50 and $54.

Note : The y-axis is the return to the position. The x-axis is the
price of the underlying asset.

Unlike some strategy charts, these panels illustrate only
the final payoff of the contracts, and exclude the price at
‘which these contracts are hought or sold.




Execute in Stages 1 : Go Long Before Going Short

Traders could avoid most slippage costs by building their complex orders gradually.  For example, a trader could simply buy the calls (the 50 and 54 of our example) and then sell the middle calls (the two 52s).  In reference to Figure 8, above, this would mean executing Steps 1 and 3, first, and then executing the second step.  This would require three trades, rather than one, but would greatly reduce slippage costs. 

Execute in Stages 2 : Split Trade Into Five (for example) Trades

Since butterfly positions are often executed many at a time, a second alternative to negotiated trading (through call around markets, for instance) would have traders executing their butterfly trade in parts.  As an example, suppose a broker wishes to be long fifty butterflies (even Eurex has a minimum of fifty contracts to qualify for block trading).  Slippage risk could be greatly reduced by buying the fifty butterflies in stages: ten at a time.  Executing the butterfly strategy in five batches would reduce slippage risk to one-fifth its former level.  This gradual method would also require more trades but would reduce slippage while recovering price transparency.  

Open Outcry Trading 

As we have seen, trading in options on-exchange in an open outcry venue appears to work well.  If volume is the measures of success, open outcry may work better than the call around system.  The open outcry system eliminates the slippage problem in complex trades while maintaining transparency.

Advanced Electronic Platforms

Some electronic platforms do allow the multiple legs of many common strategies (such as butterflies) to be executed simultaneously and risklessly but this requires options order books to be liquid across many dimensions, so that all the strategy's legs are readily available.  This requirement is difficult to realize and this is the reason the bulk of options trading is conducted either through open outcry or through the call around market.  

An alternative method of execution on the electronic platform is RFQ trading.  RFQ stands for request for quotes.  An RFQ is a message sent by a market participant through the electronic system requesting -- from other traders -- a price  at which they will fill his trade.  Through RFQs a trader can request a single quote for all legs of a complex strategy, such as a butterfly.  The requesting party is not bound to accept any quotes which are presented.  However, the quoting parties are bound -- for a brief amount of time -- to fill the trade at the price they have quoted.  RFQs eliminate slippage by allowing all legs of a strategy to be completed simultaneously and RFQs do not require liquid quotes to be continuously available on all legs of the strategy, as would otherwise be necessary in electronic trading.  Conversations with market participants indicate that market makers may be hesitant to respond to RFQs for fear of quote-fishing competitors in thin markets.  
D.
Front Running

Proceeding to arguments based more strictly on information, some brokers have expressed their desire to keep their trades hidden from view, until they have had time to unwind positions taken as part of these trades.  Madhavan (2000) states that some dealers are opposed to immediate disclosure of trades as it puts "them in a difficult position if they had to unwind a large trade over some time.  Essentially, the concern was that competitors would 'spoil' the trade by adjusting quotes immediately upon revelation of the trade (page 240)."  Gemmill (1994) also discusses this broker quandary.  Brokers sometimes take the opposite side of clients' trade, a practice known as internalization.  This exposes brokers to unwanted market risk for a time, until they can unwind the position. Suppose a broker's client (say, a money manager) wants to buy 2000 bund call option contracts (for simplicity, we assume all the contracts are for the same expiration and strike price).  The broker may facilitate the trade by selling the options to the client directly, but this opens the broker up to unhedged up-side risk.  

For example, if the price of the underlying asset (in this case the futures contract on the German Federal Government 10-year bond) suddenly rises (and assuming he is not otherwise hedged) the broker could lose a lot of money.  Therefore, the broker's facilitation of the client's trade comes with it an urgency to unwind the position in the market.  To the extent that other active market participants are aware of the broker's position, they may have an incentive to front run his orders, by trading the same way as the broker, before the broker can make all his trades.  

This front running may drive the observed price away from a truer market price and make unwinding of the broker's position more expensive.  Front runners profit, as they know the broker's unwinding will push the price in the direction of the their trades.  Cai (2003) describes apparent front running during the 1998 Long-Term Capital Management (LTCM) crisis.  Initially, market makers reaped profits by trading in same direction as the un-winding LTCM traders.  LTCM held long positions in relatively risky fixed income instruments and had short positions in relatively safe fixed income instruments.  Traders became aware of this situation and were also aware that LTCM was compelled to unwind its positions to cover margin.  These traders profited in the short term.

Though front running like this may occur -- though rarely at the same scale as during the LTCM crisis -- alternative mechanisms are available that could mitigate or eliminate unwinding problems without delaying public information transfers.  For example, brokers can execute client trades directly on the exchange which would eliminate the broker's dilemma altogether.  Furthermore, at the cost of increased market risk, brokers could choose to unwind positions more slowly.  This risk can be further reduced, at least by large firms (call around markets are generally the province of large brokerage firms), by coordinating activities of individual brokers within a firm.  That is, by diversification across firm brokers.  As an example, Merrill Lynch, with thousands of brokers, can offset long positions from customer A with short positions from customer B, eliminating much of the necessity of unwinding.  This would require the firm to keep close track of its trading positions.

E.
Stolen Trades

Some brokers have expressed concern that if all trades are executed through the public electronic system, then trades arranged ahead of time through negotiation, might be nabbed by a trader able to offer a better price.  A broker described this phenomenon as being "stepped on.
"  Placing all trades on the market system might indeed lead to one side or the other of a pre-arranged trade being snatched by participants willing to make a better bid.  This is to the benefit of the market, not to its detriment.  Indeed it is the very essence of the market system.  Brokers may complain this will reduce their incentive to pre-arrange trades
.  It may do that.  On the other hand, with greater access to the screen system, the necessity of market participants to pre-arrange trades through brokers may be eliminated altogether.  Any legitimate need for pre-arrangement of trades might further be reduced by the higher on-screen liquidity due to the elimination of call around trading.

In any event, it is not clear how protecting pre-arranged trades from being nabbed benefits the markets or the economy.  It is ironic that the very groups proclaiming the great advantages of the electronic Eurex over the old open outcry LIFFE (now, itself electronic) should claim pre-arranged trades need protection in the electronic environment.  Lastly, pre-arrangement of trades may be detrimental as they may foster market collusion, an activity nearly impossible without pre-arrangement of trades.

F.
Naïve Traders

In the models of Seppi (1990) and others, naïve traders go off-exchange to fill their trades.  These studies claim off-exchange markets fill a legitimate trading need by allowing traders to establish a reputation of being naïve, thus reducing the bid-ask spread by the amount of the adverse selection component.  The argument goes that traders can more readily identify themselves as naïve in the off-exchange venues and thereby receive reduced bid-ask spreads as their counterparties will assume naïve traders will not be making their trades in order to capitalize on some price discrepancy between the full-information price and the counterparty's bid-ask spread.  The asymmetric information part of the bid-ask spread can be eliminated.  This may be the case for some off-exchange markets, but not call around markets, the subject of this study.  

First, call around trades tend to be large trades, made by the very parties who are most likely to be informed.  For instance, Bessembinder and Venkataraman (2001) describe the perception that "large orders are more likely to reflect informed trading."  In the model of Easley and O'Hara (1987) informed traders trade larger quantities.  

Interviews with Eurex call around market participants produced an informal list of major brokers 
 :  


ABN AMRO, 


Barclays Bank, 


Cantor Fitzgerald  (independent), 


Cargill Investor Services, 


CSFB, 


Deutsche Bank, 


Dresdner Bank,


FIMAT   (independent),


Goldman Sachs, 


ING Barings,


J. P. Morgan Chase, 


Man Financial (independent),


Morgan Stanley, 


Salomon, and


UBS.

Interviewees stated that though this list is not complete, it includes most of the major players.  It is questionable whether market makers
 regard these counterparties to be uninformed, especially given the involvement of several on this list in past trading irregularities.
  If any firms have consistent access to market moving information, it must be these well-connected firms.  Most of these firms are active across the breadth of financial markets and would be assumed to have their finger on pulse of financial markets across the board.

Second, the value of trading with naïve traders over informed traders must be less than half the on-exchange bid-ask spread, and the asymmetric information (i.e. adverse selection) component is only one of several components of the bid-ask spread, reducing the maximum benefit even further.  Furthermore, bid-ask spreads on derivative markets tend to be lower than equity markets, which were the subjects of the aforementioned off-exchange studies.

Third, even if bid-ask spreads were to become slimmer for readily identifiable naïve traders, any advantage from identifying oneself as naïve must be reduced further, as some naïve traders could establish naïve reputations and later strike deals with informed traders for their information.  Although other market participants would eventually become aware of the scheme, it would be worthwhile for any naïve trader who is planning on leaving the market.  The effect would be to drive "naïve-venue" bid-ask spreads closer to those of the other on-exchange venue.  

Fourth, pit traded products allow traders to establish reputations as naïve traders, yet block-trading still exists for some of these products.  There is no reason why electronic markets could not be altered to allow traders to tag themselves as naïve.  The fact that exchanges apparently do not do this leads us to believe that the value from doing so is low.  

Finally, a trader who establishes a reputation as naïve is in danger of being taken advantage of by other traders in other ways.  This must further limit the incentive of establishing a naïve reputation, thereby limiting the incentive to establish a call around venue, merely to do so.

Lipson (1999) states "firms that wish to facilitate insider trading would prefer a dealer market."  The context here is that a market which is fragmented will facilitate covering the trading in inside information.  These markets will thus be preferred to a central market by agents running insider trading schemes.  Likewise, agents who participate in market manipulation by opportunity probably try to promote off-exchange venues as much as possible, in order to better cover their tracks.  We do not mean to say that all off-exchange volume is the result of manipulative activity or the profiting from insider information.  Certainly manipulation will occur even without any off-exchange markets.  However, agents wishing to engage in these activities likely participate in such call around markets.

VII.  Conclusions

This study has analyzed the effects of call around markets on trading in derivatives markets and in the economy.  

Centrifugal Forces and Bifurcation

Markets for liquid assets are subject to centripetal forces that consolidate trading at a single location.  However, heterogeneity in exchange systems and market participants exert a counter-push towards a two-venue trading system.  The present study develops a simulation model of these conflicting forces.  Our simulation involves a transparent exchange venue and an opaque call around venue.  The introduction of call around markets to the simulation lowers trading volume at the exchange and can result in net losses to market hedgers, as a group.  

Information in Call Around Markets

Trades offered on the central exchange allow all participants the opportunity to bid on all trades, or at least to benefit from knowing trade data.  In contrast, in the call around system only a few market makers (traders who stand ready to buy and sell, earning the bid-ask spread and providing liquidity to the market), have an opportunity to bid for a particular trade.  Only one of these, the one whose quote is accepted, will know at what price the trade was made or whether it was executed at all.  Most market makers will not even know of the quote request.  In this way, call around markets reduce information available to the largest number of market participants, and could shut out small players altogether.

Call around markets give an unscrupulous broker an opportunity to collude with other parties, resulting in the broker's clients receiving inferior prices.   Market makers often pay brokers to steer trades their way, a procedure known as payment for order flow.  Payment for order flow may provide an incentive for brokers to request quotes from only those market makers who pay the most for order flow, rather than those whose price is best for clients.  Market makers could recoup the payments by quoting a wider bid-ask spread, as this spread, being the difference between their selling and buying price, determines the market makers' profits.  While the extent of this practice is unknown, the opportunity definitely exists and a safe hypothesis is that the practice takes place to some extent.

Call Around Markets and the Central Exchange

Market participants seeking liquidity and the highest risk-shifting capacity act centrifugally to concentrate trading in securities to a single, high volume venue.  It is here that a price closest to the full information price is most likely to exist.  

However, counter-impulses arise from heterogeneity of traders and differences in exchange's cost functions, bifurcating the market into the exchange venue (or on-exchange) and the off-exchange venue.  One form of bifurcation is the call around market, as exemplified by the Eurex electronic exchange.  A call around market is fragmented in two senses:  (1) it bifurcates the market, creating a secondary market, off the central market system and (2) it has no central trading location.

Literature Critique

Several studies have addressed the simultaneous existence of two or more markets in the same product, and the way in which these markets affect each other.  

A key issue in the literature involves whether off-exchange venues attract naïve traders, allowing these traders a way to make known their naïve-status and thus qualify for narrower bid-ask spreads from market makers.  It is beyond the scope of the present study to definitively critique how the naïve trader hypothesis applies to other types of market bifurcation, such as those found in equity markets.  The fact that many traders on Eurex call around markets are highly sophisticated and clearly will be informed implies that, regardless of possible effects on other market venues, naïve traders do not appear to predominate in call around markets.

A Two-Market Simulation

A two-market model is developed, illustrating how call around markets can impose costs on market participants and the economy.  The first market represents the central exchange and is transparent, with low entry costs but high per-contract costs.  The second market represents call around trading.  It is opaque with low per-contract costs and high entry costs.  In this model call around markets reduce information available to all participants, leading market makers to increase bid-ask spreads and call around participants to insure more heavily.  Introducing call around markets results in reduced trading and reduced gains from trading.  

Volume Effects of Call Around Markets

Eurex options trading volume has generally been growing.  However, on-exchange volume appears to be falling over time.  Others have noted that Eurex options trading appears to be a smaller fraction of total derivatives volume than in other markets.  Both these observations are consistent with call around markets acting to reduce total trading.

Arguments Against Call Around Markets
The main arguments against call around markets stem from their reducing information available to the market, taking the instantaneous reporting of trades off the electronic exchange and potentially extending market power to a small group of brokers at the expense of other, less well-connected, participants.  At least three harmful economic consequences ensue:

Inefficiencies in Resource Allocation Due to Inaccurate Prices

The role of prices in promoting the efficient allocation of resources is well understood in economics.  Individual economic agents wish to maximize their utility or profits by equalizing marginal benefit across factors.  Prices that do not reflect full information, will reduce the ability of agents to equalize this marginal benefit across factors used.

It is well known and well accepted that prices are the signals that make the economy efficient.  Inaccurate prices create inefficiencies in economic resource allocation.  During the Sumitomo copper corner, manufacturers and copper firms made decisions based upon observed copper prices, which turned out to have been manipulated.  Some firms may have switched to more expensive, but less copper-intensive manufacturing processes in response to these artificially high copper prices.  

Lower Risk Sharing

Financial markets provide hedging structures which allow for risk shifting among parties and greatly contribute to the efficiency of the economy.  Risk is shifted to those most willing and able to bear it, permitting greater production of many valuable commodities than would otherwise take place.  

Some economic agents in view of their ability and training can carry on particular lines of business efficiently and will benefit the economy if they do so.  However, if the business is risky, aversion to risk may discourage them from carrying on the business.  Hedging by means of derivatives markets provides a way of shifting the risk to others more willing to bear it.  If the hedging cost is high the returns from operating a business may not cover the risk and the business, even though it has positive expected net present value, will not be engaged in.  In this way the economy as a whole may be denied worthwhile projects.

Market Manipulation

Christopher Gilbert (1996) states "Virtually every case of market manipulation is based upon a lack of information among some participants.  Successful manipulations require secrecy, and are more difficult the more transparent the market."  Dodd and Hoody (2002) state "One common strategy to manipulate market prices is through the use of derivatives markets, especially non-transparent over-the-counter derivatives markets, because a large position can be amassed and unwound without being observed by the overall markets."  Lack of information about trades increases the possibility of market manipulation.  

Eurex Squeezes and Information

Large-scale manipulative squeezes in Eurex-traded derivatives have been reported in 1998, 1999, 2001 and 2002.   There is little public information on these or other Eurex manipulations due to low levels of regulatory monitoring and scant public disclosure.  Had Eurex traders more information they may have been unwilling to trade with manipulating the parties, knowing these parties were likely to move subsequent prices in their own favor.  Had participants enough information to learn of the scheme they could then have traded in the same direction as manipulators, in effect, front running the scheme.

Manipulation Based on Differences in Liquidity

Better documented cases of information-based schemes exist outside Eurex.  In 1995, Morgan Stanley traders manipulated the prices of ten stocks underlying the NASDAQ 100 equity index in order to profit from positions in the more highly liquid NASDAQ 100 index options market.  Similar manipulative strategies based upon information delays and differences in market liquidity can be imagined in the Eurex call around system.  Such scenarios are discussed in the text.  

Sumitomo Copper Squeeze and Off-Exchange Wash Trading

The 1991-1996 Sumitomo copper corner further illustrates how lack of transparency can contribute to manipulation.  During this episode, Sumitomo's chief copper trader maintained artificially high copper prices for years using a combination of transparent London Metals Exchange (LME) trades and less transparent OTC trades.  In the non-transparent OTC market, Merrill Lynch assisted Sumitomo through prearranged wash trades, unseen by other participants.  

Bull and Bear Raids and Information

Both bull and bear raids are more difficult to detect when one market is less transparent.  Large positions accumulated in the opaque market, if revealed, could provide valuable information about whether a price run-up was a legitimate reaction to new information, or instead, a strategy to create an artificial price.  

This study does not claim that call around markets are a necessary ingredient of market manipulation.  Other off-exchange trades are possible even without call around markets.  However, as information opacity almost always accompanies market manipulation, call around markets potentially foster some kinds of manipulation.

Arguments in Favor of Call Around Markets 
Six arguments in favor of call around markets are evaluated here.  A major question is whether any of the benefits suggested by these arguments are very great in comparison to the costs they impose on traders, and the economy at large.  The first three arguments stem from cost considerations.  The last three stem from information considerations.

Possible Widening of Choice

Do call around markets enhance economic efficiency by allowing greater choice in trading?  Probably not.  This argument fails to recognize the inefficiencies introduced when traders are discouraged from trading on the central exchange.  This may occur when volume is drawn from the relatively transparent central markets to opaque and private call around markets.  Trading on central markets may be reduced as has been the case in the on-exchange Euro Bund options contract.  In this way, call around markets may result in only the most well-connected traders being able to participate, reducing trading opportunity.

Liquidity

Is there insufficient liquidity in Eurex options markets to support an auction exchange (such as the electronic system) and are options traders therefore forced to seek out and negotiate with counterparties through the telephone?  This idea is not supported by the experience of options trading in CBOT Treasury bonds.  These contracts trade briskly even without the benefit of a call around market.  

Complex Trades

Are call around markets needed for execution of complex options trades, such as butterfly spreads?  This argument, also, appears overblown, since executing strategies on-screen in stages, through electronic RFQs, through advanced electronic trading platforms (with enhanced strategy features and liquid order books) or through pit trading could reduce slippage costs like telephone negotiation but without the reduced opacity and without shutting some participants out of the market.  The speedier execution possible through central exchange execution (either electronic or pit-based) could reduce any remaining benefit to call around trading.

Front Running

Does the delay in trade reporting, allowed by call around markets, enable brokers to unwind positions free of front running?  This argument ignores the ease with which brokers can avoid the problem by channeling client trades directly to the electronic market and other ways available to reduce front running risks.  Front running may occur, but it is not clear that it results in large net economic costs.  

Stolen Trades

Can pre-arranged trades be "stolen" by a third party if trades are submitted to the electronic system?  It is possible.  Whether this is bad for the exchange and trading participants as a whole is another question.  Trading as a whole may benefit from pre-arranged trades being stolen as it indicates a better price has been discovered.  In any event, this appears to be minor compared with the substantial disadvantages of call around markets discussed in this report.  If electronic systems had sufficient liquidity (such as might happen if all trades were executed on the electronic system) the problem of stolen trades would disappear.  Thus trade "stealing" may occur due to lack of centralized trading, not because of it.

Naïve Traders

Do call around markets allow naïve traders to advertise their lack of non-public information and thus qualify for tighter bid-ask spreads?  Some empirical evidence from equity markets indicates trades in off-exchange equity venues indeed carry relatively less information than exchange trades.  However, in the case of call around markets, given the sophistication of traders, their demonstrable access to non-public information, low maximum benefits from uninformed reputations and other reasons, this contention appears unlikely.

Conclusion
On net, the arguments against call around markets are strong, and those in favor are weak.  

Appendix 1  :   Details of the Two-Market Simulation

This appendix provides details on the two-venue multi-period model described in the text.  The iterative equilibrium process is also discussed.  There are 1000 hedgers
.  

A.  Equations

Benefits from trade for each participant (hedger) are given by the equation :


B = b1n + b2n2 
where n is the number of trades necessary to complete hedging.  That is the number of bushels of corn (for instance) to be hedged is in units of the common trading transaction on the floor.  This implicitly assumes that there exists a common trade size which is convenient to all exchange users, and the hedger must conform his contracts to this accepted trade size.

B has a maximum at :


n' = -b1/2b2
Participants differ only by b1 which are drawn, as if, from a log-normal distribution with mean of two and variance one.  b1's are found for each participant p by the following equation


b1,p = log inverse of (p-½)/1000, for p=1 to 1000.

Figure A1.  Distribution of Market Participant b1's
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Costs from trading vary across venues.  The generic structure of venue cost functions are


C  = co + c1 n + c2 n2
For the three venues we have the following cost structures:


Con
= coa + ca n
a on exchange

Coff
= cob         + c2b n2
b off exch, non-c.a.m.

Coff cam
= coc         + c2c n2      where c2b > c2b 
c off exch, c.a.m.

Some of the c's and will change across time as the number of participants and number of trades changes.  We leave off these subscripts for venue V and for time period t to make the optimization discussion, below, more clear.

Figure A2.  Graph of Benefits and Costs
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Participants seek to maximize their gains from trade (that is, gains to hedging).  We refer to these gains as G and are equal to the difference between benefits and costs : 


G = B - C

Hedging costs would affect production decisions, but we assume these effects are trivial for the hedgers.  Figure A2 illustrates B and C.  The vertical distance between these is G, gains to trade.  G will be maximized where marginal benefit equals marginal cost : B/n = C/n.  
maximize   G = B - C
that is:  

maximize   (b1n + b2n2) - (c0 + c1n + c2n2)

by (step 1) differentiating across n, (step 2) setting the result equal to zero and (step 3) solving for n, which will results in n*, the optimal number of trades for a participant on a venue.  The first two steps result in 


 G /n  --> (b1-c1) + 2(b2-c2)n*  =  0

Solving for n results in n*:

n*  = (c1-b1) / [2(b2-c2)]  


(Remember :


In this equation, the c's will differ by venue and


will change across time as the number of overall venue


trades changes.
The b's will differ by participant.)
After each period c1,on (the c1 for the on-exchange venue) and c2,off (the c2 for the off-exchange venue) are re-calculated using the equations :


co,on  = 1
on-exchange 


c1,on  = w(N½/Von)+L
 


c2,on  = 0

co,off = 16
off-exchange


c1,off = 0

c2,off = k1(1 + k2{(Voff/(Von+Voff))}K3 )
Where N is the number of participants in the on-exchange.  w is the opportunity wage for market makers.  L is an expected loss per contract traded, incurred by market makers due to informational asymmetries and so forth.  Von is the most recent period's number of contracts traded in the on-exchange venue.  Voff is the most recent period's volume in the off-exchange venue.  k1, k2 and k3 are constants.  L is described below.

c1 represents cost per contract - we can think of this as the bid-ask spread - for the on-exchange venue.  It is derived from an equilibrium relationship in the labor market for market makers.  That is, in equilibrium, market makers must receive an income from collecting bid-ask spreads (after subtracting losses from asymmetric information) equal to that they could receive from alternative lines of work.  This equilibrium relationship is :


w
=
c1,on pnp / N½     ( labor mkt eqm for MMs

where np is the number of contracts per participant p in the on-exchange venue.  The summation is across participants.  Let Von=np be the total volume of contracts traded in the on-exchange venue, summed across participants.  Then we have :


w
= (c1,on - L ) Von / N½,    where Von = np .
Solving for c1 :


c1,on = w
N½ / Von + L
The loss to market makers from adverse selection and market manipulation is directly related to the ratio of volume in the on-exchange venue and the off-exchange venue.   L  is calculated as 


L = mVoff/(Von+Voff)  where m is a private info. / mkt. manip. constant.
B.  Iterations

The simulation is iterated over several periods until an equilibrium is achieved.  Pseudo-code for the iterative model is given below.  

I.
Initial parameters are assigned to equations

II.
Start New Period

II.A
Loop across Participants, 


for participants=1 to 1000.

II.A.1
Loop across the two trading venues.


Calculate n* and G for each participant at each venue.  


Close Loop across venues.

II.A.2
Each participant accepts venue with highest G.  This is called G*.  If G* is less than zero for both venues, then participant is assumed to not trade this period, and his G* is reset to zero.

II.B.
Close Loop across participants


II.C.
Aggregate G* across participants.  This is aggregate gain from trading.

II.D.
Calculate new c1 for on-exchange venue and c2 for off-exchange venue.

II.E.
Record the gains, volumes, number of participants on each venue, etc.

III.  
If Equilibrium not reached, go to II.

IV.  
If Equilibrium reached then change fixed-cost (co) of off-exchange venue (this represents the shift from OTC markets to call around markets in the off-exchange venue, following policy shift to allow call around markets), and go to II.

V.  
When equilibrium is reached for the second time record all important time series and quit.

Given that market makers and hedgers respond to each other in an adaptive way, this is not a rational expectations model, and no effort was made to model market makers' decisions based upon fixed point analysis.  However, we found that for the parameters used, the after equilibriums we were reached were generally stable.  That is, at the equilibriums, neither participants nor market makers have an incentive to change their decisions.

C.  Model Parameters

Here the parameters of the model are described in the text.

Parameters for Benefits Equation :

  b1 
=
The values of b1 have already been discussed and charted in figure A1.  b1 ranges from .27 to 75.  b1 is the inverse log-normal distribution value of p/1000, where p is the index number of the participant (from 1 to 1000) from a log-normal distribution with mean of two and standard deviation of one.

  b2
=  -2

Initial On-Exchange Venue Cost Parameters :

  co,on =  1

  c1,on =  2

  c2,on =  0.26
subject to change at end of period.
Initial Off-Exchange Venue Cost Parameters :

  co,off = 16    before call around markets introduced.

       =  8    after call around markets introduced.

  c1,off =  0

  c2,off =  0.02
subject to change at end of period.

Opportunity wages for on-exchange market makers, found in  c1,on equation, c1,on=wN½/Von+L :  

  w = 10.0
Parameters for c2,off equation, c2,off = k1(1+k2(Voff/ (Von+Voff) )) :

  k1 =  0.2

  k2 = 15.0

  k3 =  2.0

Parameter for finding L in the L = mVon/(Von+Voff) equation :

  m  = 2

D.  Outcome

With the parameters specified above, we ran the trading simulation.  We obtained results illustrated in Figures 3 to 6 in the text.  An initial equilibrium was obtained after the fifth iteration.  On iteration 7, call around markets were introduced and participants and market makers re-evaluated their strategies in our adaptive expectation formulation.  A second equilibrium was re-gained by iteration 14.  This second point of equilibrium represents the steady state of the world.  This second equilibrium follows the introduction of call around markets.  Figures 3 through 6 (in Part III) show that following the introduction of call around market, and given our parameter specification, (a) total trading volume falls, (b) many fewer trades are made on the exchange market, (c) some traders cease trading altogether and (d) total gains from trading across participants fall.  Figure A3 shows the number of participants trading in each venue and the number of contracts they choose to trade under the call around market equilibrium.  The b1's of traders rises with their index number.  

Figure A3.  Contracts Traded, by Participant
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That is, participant 1 has a very low b1 and subsequently a low n' and low n* under either exchange.  As it turns out, the first 314 participants choose not to trade at all.  

E.  How Does the Model Change with Parameters ?

The negative effect of call around markets in this model comes from two directions.  First, off-exchange trades lead market makers at the exchange to increase their bid-ask spread.  Second, in the off-exchange venue, volatilities are increased due to exchange price data being indicative of the true market price.  

To understand the model it is useful to see how our results vary with various values of m.  The market manipulation parameter m was set at two for our simulations.  Increasing this parameter makes market makers more sensitive to market manipulation, and induces them to increase their bid-ask spread as the possibility of market manipulation increases.  The model is stylized in its handling of market manipulation, but the mechanics of market manipulation could be formalized.

We re-ran our simulations varying m between 0 and 4.  With m = 0 call around markets offer a net gain to traders.  As m rises the benefits to call around markets fall, becoming negative at m = 1.  Figure A4 illustrates the output of this analysis.  At m = 4 the number of on-exchange traders is reduced to zero.  Finding the most realistic value of m is beyond the scope of this study.  This simulation was developed to explore how the introduction of an opaque venue could affect the on-exchange venue and net gains to trading.  We have found that for many parameterizations the model, far from increasing welfare, call around markets reduce trading and net gains from trading to honest participants.  

Figure A4.  Effect of Varying the Market Manipulation Parameter
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Appendix  2  :    Glossary

Bobls (pronounced bobbles) or Bundesobligationen :  Five-year German Federal government debt instruments.

Bona fide price :  a price that is negotiated through free trade and not artificially set through market power.

Broker :  a market participant who takes customer orders and arranges their being filled by market makers or other market participants.

Bunds, or Bundesanleihen :  ten-year German Federal debt instruments.

Butterfly Spread :  an example of a market strategy, in which one buys a low strike price call and a high strike price call, while selling two calls at a strike price between these two.  The calls are all for the same maturity.  For instance, the trader applying a long butterfly strategy buys a call with strike price of $100, sells two calls with strike price of $102 and buys one call with strike price of $104.  A short butterfly would be the opposite side of this trade.  The strategy is so-named due its payoff somewhat resembling a butterfly.  This long strategy's highest value would be when the price is $102 at maturity.  It's losses are limited at large deviations from this price.  Other options strategies include condor (buy call at strike price x, sell one call at x+i, sell another call at x+2i and buy a call at x+3i ), calendar spreads (strategies involving contracts with different maturity dates), straddles, strangles, etc.

Call :  in finance, this is an option to buy the specified underlying product at a specified price, at or before a specified date.  For example, a trader might buy a call contract on June 1, 2004 allowing him to buy 5000 bushels of corn at three dollars per bushel in September 2004.  A call is one of two basic kinds of options contracts, the other being a put contract.  Options are a kind of derivative asset, or contract.

Collusion :  a secret agreement for deceitful purpose.

Corner and cornering the market :  The terms market squeeze and market corner are often used interchangeable.  We define a market corner as occurring when an agent or group of colluding agents acquire large positions in the available supply of a cash commodity for the purpose of influencing prices of the cash commodity and its related futures contract.  Also see squeeze.  The first known definition of a squeeze is attributed to the Chicago Board of Trade :  "the practice of making contracts for the purchase of a commodity, and then taking measure to render it impossible for the seller to fill his contract, for the purpose of extorting money from him."

CTD or cheapest to deliver : Refers to the cheapest underlying asset which is authorized for delivery in satisfaction of a futures contract.

Day Trader :  a kind of exchange trader who closes out his position at the end of the day.  These may also be scalpers or speculators on occasion.

Dealer :  There are many definitions of dealer.  (1) A dealer can be a specialist at the NYSE (see Specialist).  (2) A broker is said to act as a dealer when it takes the other side of a client's trade on its own account, rather than brokering it with market makers.

Derivatives :  Typically, these are contracts whose value is based upon (derived from) that of the reported price of an underlying spot asset.  However, the value of some derivatives is based upon the price of another derivatives contract (such as options on futures) or on the value of some index, such as the consumer price index (CPI) or the heating degree days in a month.  Types of derivative contracts include forward contracts, futures, options and swaps.  Options are either put options or call options. 

Dual Trader :  a trader allowed to trade both for his own account and for customers.

EFP :  Exchange for Physical.  A trade agreed to off any centralized exchange in which a combination of spot commodities or securities are exchanged for futures contracts at an agreed upon price.  The futures part of the trade may be cleared through a centralized exchange's clearing facilities and may be observed by market participants.  EFP trades have become increasingly popular in recent years.

Futures Contract :  A standardized derivatives contract between two parties traded on an exchange or cleared through exchange facilities.   The main parts of the contract are (1) the price (the futures price), (2) the date of expiration and (3) the underlying contract and its quantity.  The date, quantity and underlying product are standardized by the exchange.  This differs from forward markets in which parties can write non-standardized contracts, off the exchange.  The buyer of the futures contract agrees to buy the stated amount of the underlying product on the expiration date, at the agreed upon price.  Initially, there is no money transfer between the two parties.  Only very rarely does the future sale of the underlying commodity occur.  Typically the buyer and the seller of the contract will zero out their position before the expiration date so that no delivery of the underlying contract occurs.  The price of the futures contract rises and falls with the expected price of the underlying contracts (the spot price).  

Fragmentation :  in derivative markets market fragmentation occurs when one type of derivative product (such as a futures contract on the price of the 13-week US Treasury Bill) is traded in more than one venue.  Examples include (1) both open outcry and block trading, (2) two exchanges trading same contract, such as LIFFE and EUREX or BrokerTec and the Chicago Board of Trade.

Internalization :  SEC (December 2000) defines internalization as "firms trading as counter-parties with their customer orders, or firms routing to affiliated specialists, and reciprocal order routing agreements."  Internalization is the situation in which brokers take the opposite side of a client's trade order on its own account.  This sometimes raises a red flag, as it may allow the broker trade with the client at some price outside the market price range.  This can happen if the customer has less market information than the broker and is mitigated by high levels of transparency.  In some financial and commodity markets (especially formal exchanges), brokers must allow other participants the chance to fill the trade at the announced price before the broker itself can take the trade.  

Liquidity :  in asset markets, liquidity is the ability to buy and sell securities quickly, and with little impact on the price.  Liquidity is associated with high volumes and low costs of transaction.

Liquidity Trader :  A liquidity trader is one who trades with the purpose of rebalancing his portfolio or for other non-strategic reasons.   In contrast, an information traders trades because he has more information than the marketplace and therefore knows the market price will soon change.   They are also not market makers, who trade on the bid-ask spread, or brokers (dealers) who theoretically do the same.

Local :  in a derivatives exchange, a local is a market participant, often trading on his own account or for a small firm, who takes accepts temporary risk of holding long or short positions in order to glean the bid-ask spread (the difference between the buy price and the sell price).  Locals generally zero-out their positions before the close of the day.

Market Corner :  see Corner.

Market Fragmentation :  see Fragmentation.

Market Maker :  a market participant who stands ready to buy or sell, providing liquidity, in exchange for gaining the bid-ask spread.  The market maker also takes on risk with the trade from slippage.

Market Manipulation :  a term widely used, but ill-defined.  Brown-Hruska states "Our law defines a manipulative act as one that is inherently capable of causing an artificial price." (Brown-Hruska (October 2, 2003)).  Perhaps most observers would agree that market manipulation is a scheme in which an agent or group of colluding agents, purposely trick other market agents by creating an artificial price, so as to profit in trading in that market or related markets.  Examples market manipulation include market squeezes and corners and trades in an underlying product meant to drive the options markets' expiration base price of record away from its true value.  An artificial price is a price different from that which reflects pure market forces.  Market manipulation is discouraged by regulators.  It is thought to raise bid-ask spreads, lower trading, thus reducing the well-being of the economy.

Market Price :  the price of an asset arrived at by free interaction of supply and demand and generally available public information.  The market price may not be readily observable.  For instance, trades made on an exchange may be equal to the market price plus or minus half the bid-ask spread.

Market Squeeze :  see Squeeze.

Market Transparency :  see Transparency.

Matched Orders :  a scheme whereby manipulators a) take long position in asset which has generally low trade volume, b) make several wash trades (see this glossary) during this time of low trading, which sets a higher price to the asset, c) hope that when volume picks up, other traders will then buy-out the manipulators' original long position at a higher price.

Payment for Order Flow :  Market makers pay brokers to steer trades their way.  Can also refer to exchanges paying brokers to trade on their exchange as opposed to others.  According to Wilson (2003) this is one tactic used by Eurex Europe to steer trade volume from LIFFE to Eurex, when the two exchanges were competing for trade volume in German bond futures.

Position Trader :  a trader who takes a futures position for speculative purposes and holds it for at least two days, as opposed to day traders and scalpers.

Put :  In finance, this is derivatives contract.  , an option to sell the underlying product at a specified price on or before a specified date.  Puts are one of two basic kinds of options, the other being calls.

Request for Quote :  see RFQ.

RFQ :  Stands for request for quote.  In electronic derivatives markets RFQs are an electronic message sent out over a screen-based trading system communicating to the public interest in making a certain trade, such as buying an illiquid asset or making a complex strategy trade.  A response is executable, though the party originating the RFQ is not under obligation to accept an offer.

Round-Trip Trading :  see Wash trades.

Run on the Market:  can involve either a bull run (a so-called pump and dump scheme) or a bear run.  A pump and dump scheme involves market manipulators (step 1) buying an asset, (step 2) convincing market participants that asset will soon rise in value and that they should buy this asset before it appreciates, (step 3) selling the asset at a profit in the ensuing rush to buy.  A bear run generally follows this pattern :  manipulators (step 1) sell and asset short, (step 2) convince other participants that the price of the asset is currently over-valued, (step 3) hope to buy to cover their short positions as other market participants drive price of asset down.  A run on the market can also describe a market corner.

Scalper :  A kind of market maker at an exchange who holds a position for as short a time as possible, hoping to make money off the bid-ask spread.  Such a person can also be referred to as a market maker.  

Schatz or Bundesschatzanweisungen :  Two-year German Federal government debt instruments.

Specialist, AKA dealers :  The stock exchanges NYSE and AMEX currently use specialists to match buyers and sellers.  The specialists also take the opposite side of buy and sell orders themselves are required to maintain an orderly market.  These specialists are market makers, in that they are make a market in the stocks in which they deal.  Even so, NYSE and AMEX are sometimes referred to as dealer markets as opposed to market maker markets (such as NASDAQ), due to the presence of these central dealers.

Squeeze :  A squeeze is a form of market manipulation, and a kind of corner.  A squeeze takes place when an agent or group of colluding agents acquire a long futures position which is large relative to the amount of the underlying cash commodity available for delivery.  These manipulators may acquire large spot (cash) positions to further reduce the available supply of deliverable assets.   If the squeeze works as planned, those agents holding short positions must then pay a premium to close their positions.  The effect of this squeeze is to drive up the prices of both the underlying cash market and the futures contract.  In EUREX this has occurred in the products in which call around markets are most active, the Euro Bund, Bobl and Schatz contracts.  Also see corner, a term which is often used interchangeable with market squeeze.  A squeeze is differentiated from other corners in that it is possible to have more futures contracts outstanding than there is deliverable underlying commodity.

Strategy :  In regards to trading in derivatives markets, a strategy is a number of contracts traded together, to effect a well-defined relationship between risk and return.  See Butterfly Strategy, above.

Trade Quality :  Trade quality improves with factors such as low bid-ask spread, low transactions costs (outside bid-ask spread), speed of execution, reliability (for example, guarantees that the trade agreed to will be honored by the counter-party or some guarantor, such as a clearing organization) and general liquidity (or depth of market).

Transparency :  For our purposes, we will define transparency as the degree of clarity at which market participants can observe information about trades that have taken place.  This information may include price, number of contracts (order size), trading volume, identities of traders making trades or trade offers and the characteristics of outstanding bid and ask offers.

Wash trades :  Also known as cross trades.  A trade or group of trades in which market participants collude to trade with each other in such a way that neither participant gains or loses by the trades.  Market manipulators may engage in wash trades in order to set prices which are outside any actual market price.  They may engage in wash trades for other reasons, such as those engaged in by CMS Energy Corp., and Reliant Resources, Inc.  These firms admitted engaging in wash trades in the power market so as to create the impression they were trading larger volumes of electricity than was the case.  In fact, the trades cancelled each other out and only artificially increased volumes.  Reports of these artificial trades began to become public on May 9, 2002.  [see www.entwistle-law.com/news/institutional/cms/cms.htm].  Sumitomo traders engaged in wash or cross trades in their 1991-1996 copper scheme in order to maintain an artificially high price for copper.  Some refer to wash trades as "round-trip" trades, although that term can refer to two trades, in and out for the same volume (number of contracts) but not necessarily the same price.  
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� Nielson is Chief Economist of MacroEcon Global Advisors and an Associate of RCF Economic and Financial Consulting, Inc.  The study was directed by George Tolley, President of RCF Economic and Financial Consulting, Inc.  Useful contributions were made by Donald Jones,  David Sorensen and Jeffrey Dickens.  We thank those market participants at numerous US, UK and German firms whose conversations informed this work.


� Exchange for physicals, or EFPs, are trades in which parties exchange both a futures contract and the underlying spot, or cash, product.  The futures contract serves as a hedge to the cash product.


� A market maker is a trader who stands ready to buy or sell, making a living from the difference between the buy and the sell prices, that is, from the bid-ask spread.  Market makers quote bid and ask prices on request to other traders.  Other general types of market participants include hedgers and speculators.


� The underlying asset on which Eurex bund, bobl and schatz options are written is the futures contract of the same German Federal Government instrument.  These options are more accurately referred to as options on the futures of the bund, bobl and schatz, but for simplicity we will refer to these as the bund option (for instance) or the option on the bund.


�  Figures are from Eurex's web site (www.eurexchange.com/data/statistics/monthly/2003.html).  Fourth quarter of 2003 volume of futures contracts was 2,118,587 in basis trades and 49,598,812 in non-basis trades.  In options volume, there were 4,254,394 contracts traded in over the counter trades and 984,781 in non-OTC trades.


�  SEC (December 2000) page 4 states :





With increased competition for options order flow, options market participants -- like participants in the equities markets -- have begun to offer direct and indirect economic inducements to brokers in return for brokers agreeing to route their customers' order flow to them. These economic inducements principally take the form of direct cash payments to order routing firms ("payment for order flow"). In addition, other inducements also have arisen in the options markets, such as "internalization" of retail options orders, i.e. firms trading as counter-parties with their customer orders, or firms routing to affiliated specialists, and reciprocal order routing agreements. In July 2000, the options exchanges began facilitating their members' payment for order flow strategies by instituting programs to collect transaction fees from specialists and market makers and to make these funds available to specialists to pay for order flow sent to the exchange. 





� SEC (July 28, 2000) page 7.  The italics are part of the text.  The bold is ours.   


� The link between liquidity and trading costs is discussed by Madhavan (2002), who refers to empirical evidence that "effective bid-ask spreads are lower in higher volume securities because dealers can achieve faster turn around in inventory" (page 29).


� ADRs are stocks of companies registered overseas, which trade on domestic stock exchanges.


� An equilibrium is reached when traders are content with their trading choices, given the costs of trading on the two exchanges


� Similar examples could be constructed for participants in fixed income markets, FX markets, and others.


� Should prices unexpectedly fall, farmers can store small quantities of grain in their own bins so as to take advantage of price rises expected in months after the harvest season is over.  As a second example, should prices fall even below harvesting costs, farmers can choose to not harvest some or all of their grain.  


� www.eurexchange.com/data/statistics/monthly.html


� Others claim the rolling corner was established to cover previous losses.


� EFPs have in common with call around markets their use of off-exchange trading and exchange-clearing.  However, EFPs have higher thresholds and are not as dominant in their markets as call around trades are in certain options markets.


� Figures do not sum to 210 million due to rounding error.  More precise numbers give : 63.52 + 146.75 = 210.27 million CBOT futures contracts.


� Ironically, the same broker went out of his way to say how much better Eurex was than the LIFFE system it has largely replaced, saying the old LIFFE system was only operated to serve the special interests of the market makers.  The same could be said of call around markets.  


� On many exchanges – including the CBOT – the prearrangement of trades is not allowed except when the electronic order book is empty.  In this case trades are negotiated on the phone but crossed on the screen by (1) listing one side, (2) waiting a short period to allow any watching third party a chance to trade and then should no third party step forward, (3) posting the counter side and (4) clearing the trade.  While this may increase volume, it may discourage some traders from using the crossing system since the second side might not have their trade completed should a third party steps forward.


� Emm and Gay (2004) include a list of the biggest ten OTC derivative traders.  The list is roughly similar to ours, confirming its accuracy.  Emm and Gay's list is :


	JP Morgan Chase (US) 		13.90 %  of global market share


	Deutsche Bank (German)		  5.61 % 


	Citigroup (US)				  4.65 %


	Bank of America (US)		  3.87 %


	BNP Paribas (France)			  3.75 %


	Goldman Sachs (US)			  3.70 %


	Royal Bank of Scotland (UK)	  3.47 %


	Fuji Bank (Japan)				  3.19 %


	UBS (Switzerland)			  2.96 %


	Societe Generale (France)		  2.88 %


�    	The same source stated that active market makers included MAKO Global Derivatives, Goldenberg, Hehmeyer & Co., CMT, DRW, Trade Light, Liquid, Lamb, Refco and Sequoia Capital.  Furthermore some of the broker firms mentioned above also make markets.  





�   Goldman Sachs, for instance, has been recently involved in a scandal stemming from October 2001 trading bonds on non-public information.  Deutsche Bank (2001) and J.P. Morgan (2002) have both been accused of market squeezes in Eurex German federal government instruments.  Salomon's outlawed U.S. Treasury bond auction practices of February and May 1991 initiated an investigation leading to the resignation of its long-time head, John Gutfreund.  CSFB paid $100 million in January 2002 to settle charges CSFB brokers had charged excessive commissions to clients in exchange for coveted IPO shares.  Finally, see Morgan Stanley 1995 infraction referred to above.





�  We sometimes refer to hedgers as participants even though market makers are participants too.  In some exchanges we could use the term commercials.
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