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(57) ABSTRACT 

Joint execution type compound orders can be processed in 
an anonymous trading system comprising a plurality of 
broker nodes each of Which includes an order matching 
functionality and a market distribution functionality. Trader 
agent nodes are connected to a number of dealer terminals 

grouped in trading ?oors and also to a broker node. Joint 
execution orders are entered as hit orders and are all matched 

by the broker during the hit or the order is cancelled. If 
matches are made the taker’s trading agent does not com 
plete any of the deals marking up the order until it knoWs 
that all the deals are executable. The system may be used to 
alloW traders to hit bids and offers in currency pairs syn 
thesiZed from other currency pairs. In this arrangement the 
dealer enters a simple order in the synthetic currency and the 
taker’s trading agent converts it into a joint execution order. 
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COMPOUND ORDER HANDLING IN AN 
ANONYMOUS TRADING SYSTEM 

RELATED APPLICATION 

[0001] This is a continuation-in-part of US. patent appli 
cation Ser. No. 09/603,389, ?led Jun. 23, 2000, priority of 
Which is claimed under 35 US. §120. 

FIELD OF THE INVENTION 

[0002] This invention relates to electronic brokerage sys 
tems and in particular to systems in Which counterparties 
trade anonymously Within ?xed credit limits. Such systems 
may trade ?nancial instruments such as foreign exchange 
and forWard rate agreements. The invention is particularly 
concerned With the handling of compound orders input into 
such systems. Compound orders may be multiple orders 
Which are subject to a limit or condition or joint execution 
orders Where a number of orders must all be executed or 
none at all. 

BACKGROUND TO THE INVENTION 

[0003] A number of anonymous trading systems are 
knoWn in the art. ERA-0,399,850, ERA-0,406,026 and 
ERA-0,411,748 all assigned to Reuters Ltd disclose aspects 
of an automated matching system in Which a host computer 
maintains a central database of bids and offers submitted by 
terminals connected to the host via a netWork. The host also 
maintains records of credit limits betWeen each trading bank 
and the possible counterparties With Which it is Willing to 
trade. The host computer uses information in its central 
database to match bids and offers and buy and sell orders 
based on matching criteria Which include the counter party 
credit limits. 

[0004] Generally, counterparty credit limits are set for 
each bank or each trading ?oor and the host computer 
establishes a gross counter party credit limit for each pos 
sible pair of counterparties. The gross counter party credit 
limit is the minimum amount of remaining credit betWeen 
tWo counterparties. 

[0005] A trader’s terminal Will display a subset of the 
trading book, typically the best feW bids and offers. These 
Will be updated periodically to ensure that the trader sees the 
true state of the market. 

[0006] A problem With the system outlined above is that 
the trader sees the bids and offers irrespective of Whether he 
has suf?cient credit With the counter party submitting that 
bid or offer to trade. As a result, a trader can attempt to trade 
When there is no available credit. As the system is anony 
mous the trader has no knoWledge of the counterparty until 
a trade as been completed and so, When he hits a bid or offer, 
has no idea as to Whether it is likely to be accepted or 
rejected for lack of credit. This is extremely frustrating for 
a trader, particularly in a fast moving market in Which 
trading opportunities can easily be lost. The problem arises 
as the host computer only checks available credit after a deal 
has been proposed and a potential match identi?ed. 

[0007] This problem Was solved in WO93/ 15467 noW 
assigned to EBS Dealing Resources inc. Instead of display 
ing the actual trading book, or a part of it, to each trader, a 
different market vieW is shoWn to each trader in Which bids 
and offers from counterparties Which Whom they have 
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insufficient or no credit are screened out. Thus, the trader 
only sees prices With Which he knoWs he can deal. 

[0008] The architecture of the system of WO93/15467 is 
very different from the of the Reuters system and is based on 
a distributed netWork With a number of arbitrators Which 
perform matching. Actual credit limits are stored at local 
bank nodes to Which each of a bank’s trading terminals are 
connected ensuring that sensitive credit data does not leave 
the bank’s physical site. The actual trading book is sent by 
the arbitrators to the market distributor. The market distribu 
tor forms a market vieW speci?c to a given trading ?oor and 
sends it to the relevant bank node. A different market vieW 
may be formed for each trading ?oor depending on credit 
criteria. Thus, the market vieW Which is distributed to each 
of the bank nodes is the complete market vieW With credit 
screening taking place, the market distributor to ?lter out 
any prices With Which the bank, or a given trading ?oor 
Within the bank, has insufficient credit. 

[0009] In addition, the market distributers also have lim 
ited credit information, maintaining a credit matrix Which 
may store a simple “yes-no” credit indicator for given 
counterparties. When a match is made, the prices having 
already been screened for credit, the bank node Will make a 
second credit check using the credit matrix to see Whether 
any previously extended credit has already been exhausted. 

[0010] In particular they are only able to accept the most 
limited feW of orders to trade Which is a simple order to buy 
or sell. In practice, traders often Wish to place more sophis 
ticated orders, especially When dealing in complex instru 
ments such as futures or FRAs (ForWard Rate Agreements). 
An existing FRA trading system sold by EBS Dealing 
Resources Inc has a limit ability to place limit type com 
pound orders. A limit type compound order is a multiple 
order, for example, in a number of tenors Which has an 
overall limit applied to it Which is less than the total value 
of the orders. In the EBS FRA system, there is an order limit 
safety net Which enables quotes to be cancelled once a limit 
has been reached. 

[0011] There is no facility in any of the existing systems 
for conducting joint execution trades. Those are trades such 
as simultaneous but and sell order, Which must all be 
executed or the entire deal cancelled. 

[0012] Without the ability to submit compound orders, 
traders cannot trade as effectively as anonymous trading 
systems as they are using conventional methods such as 
voice brokers. While this is not a major disadvantage for 
some markets such as F/X Spot, it is a very serious disad 
vantage When trading other ?nancial instruments. It restricts 
the usefulness of existing systems and also restricts the 
spread of anonymous systems into markets Which are still 
run using conventional open outcry methods. 

[0013] It is, therefore, desirable to be able to provide the 
ability to handle compound orders in anonymous trading 
systems beyond the very limited safety net type limit orders 
presently available on FRA trading systems. 

SUMMARY OF THE INVENTION 

[0014] It is an aim of the invention to provide a trading 
system Which can handle compound orders input by traders. 

[0015] It is a further aim of the invention to provide a 
system Which can handle joint execution orders. 
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[0016] It is a further aim of the invention to provide a 
system Which can handle a range of limit type orders. 

[0017] It is a still further aim of the invention to provide 
a system Which can synthesise currency pair prices and 
permit traders to hit those synthetic prices. 

[0018] An embodiment of the invention provides an 
anonymous trading system for trading ?nancial instruments 
betWeen traders comprising a communications netWork for 
transmitting electronic messages. A plurality of trader ter 
minals are connected to the communications netWork each 
for generating electronic order messages including bid and/ 
or offer orders and for communication to a trader of order 
information received from others of said plurality of order 
input devices, for example trader terminal over the netWork. 
One or more matching engines are connected to the netWork 
for matching bid and offer orders, input into the system from 
the trader terminals. The matching engines also execute 
deals Where prices are matched. Market distribution means 
are connected to the netWork for distributing order messages 
to the trader terminals. The market distribution means are 
responsive to the price quotation messages and the matching 
engine. A plurality of trader terminal interface means are 
provided. Each trader terminal interface means has con 
nected thereto trader terminals representing at least one 
trading ?oor for communication of visible order messages to 
a one or more matching engines and for communication of 
visible order messages and deal information messages to the 
trader terminals. The trader terminal interface means and the 
one or more matching engines further comprise means for 
matching and executing a plurality of linked orders, Wherein 
all of said linked orders are either executed together or 
rejected. 

[0019] One embodiment of the invention provides an 
anonymous trading system for trading instruments betWeen 
traders comprising a netWork of order input devices such as 
trader terminals, a netWork of brokers, each broker com 
prising a matching engine for matching bid and offer orders 
entered into the system and for executing deals Where orders 
are matched. Market distribution means distribute visible 
order messages to trader terminals. A plurality of trading 
agents are each connected to a broker and provide an 
interface betWeen a trading ?oor of trader terminals and the 
broker to Which the trading agent is connected. At least one 
trading agent and the broker to Which it is connected include 
means for matching and executing joint execution orders 
comprising a plurality of linked orders, Wherein all of said 
linked orders are either executed together or rejected. 

[0020] Embodiments of the invention have the advantage 
that they alloW joint execution orders to be handled by 
anonymous trading systems. This ability is not provided in 
prior art systems. This enables anonymous trading systems 
to be used for more sophisticated transaction types than is at 
present possible and also assists in making automated or 
anonymous trading systems viable for trading instruments 
Where compound joint execution orders are commonplace. 

[0021] In an preferred embodiment of the invention, each 
of the brokers and trading agents connected thereto include 
the means for matching and execution joint execution 
orders. 

[0022] In a preferred embodiment, the responsibility for 
handling joint execution orders is divided betWeen the 
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trading agent to Which the order is input and the broker to 
Which that trading agent is connected. Joint execution orders 
are alWays handled as hits Which are not visible to other 
traders in the system. It is preferred that the hits are 
persistent such that they remain available for matching if a 
match is not initially possible. 

[0023] The trading agent receives a joint execution order 
from a trader and passes that order to the matching engine 
or broker in a joint execution order message. This Will 
indicate the orders to the broker and Will enable the broker 
to determine that all parts of the order must be executed 
jointly. On completion of each part of the order the broker 
Will send to the trading agent a message indicating that the 
order is executable. The trading agent does not execute the 
order immediately but Waits until all of the separate orders 
comprising the joint execution order are executable, that is 
until executable deal messages have been received from the 
broker for all of the orders. At this point the deals are all 
completed simultaneously and the joint execution order is 
logged to the trading agents disk. Prior to deal completion, 
credit checking may take place at one or both of the trading 
agent and the broker. If insuf?cient credit is available, the 
entire joint execution order may be cancelled, or if there is 
suf?cient credit only for part of the deal, the entire joint 
execution order may be reduced to the amount, or in 
proportion to the amount, of the loWest of the orders that 
may be completed. 

[0024] The invention also provides a system and method 
for providing synthetic dealable prices. Where dealable 
prices are available for tWo currency pairs, comprising a ?rst 
and second currency and a ?rst and third currency, prices 
may be synthesised for transactions betWeen the second and 
third currency. Thus, an additional currency pair is synthe 
sised. 

[0025] Traders may input invisible hit orders to hit prices 
of the synthesised currency pair. The system embodying the 
invention treats a hit order for a synthesised price as a joint 
execution compound order and divides it into an order for a 
transaction in the ?rst of the currency pairs from Which the 
synthetic pair Was derived and an order for a transaction in 
the second currency pair from Which the synthetic pair Was 
derived. 

[0026] According to this aspect of the invention an anony 
mous trading system is provided for trading synthetic cur 
rency pairs betWeen traders comprising a plurality of order 
input devices, for example trader terminals, a netWork of 
matching engines, each matching engine matching bid and 
offer orders entered into the system and executing deals 
Where bid and offer orders have been matched. Market 
distribution means distributes information relating to bid and 
offer ordersin the system to the trader terminals. Aplurality 
of trading agents are each connected to one of the matching 
engines and provides an interface betWeen a trading ?oor of 
said trading terminals and the matching engine to Which the 
trading agent is connected. Means are provided for synthe 
sising bid and offer orders for transactions betWeen a pair of 
currencies having a ?rst currency and a second currency 
from bid and offer orders entered into the system for 
transactions betWeen a currency pair having the ?rst cur 
rency and the third currency and bid and offer orders entered 
into the system for transactions betWeen a currency pair 
having a second currency and a third currency. The system 
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further comprises means at the matching engines and the 
trading agents connected thereto for matching and executing 
joint execution orders comprising a plurality of linked 
orders, Wherein all of the linked orders are either executed 
together or rejected. The trading agents further include 
means for converting a bid or offer order for a transaction in 
said synthetic currency pair into a joint execution order 
comprising an order in each of the pair comprising the ?rst 
and third currency and the pair comprising the second and 
third currency. 

[0027] The ability to synthesise currency pairs has the 
advantage of improving the ?exibility of the system and also 
of increasing liquidity in given currency pairs. 

[0028] A further aspect of the invention enables the auto 
mated or anonymous trading system to handle limit type 
orders. According to this aspect of the invention a trading 
system comprises a plurality of order input devices such as 
trader terminals and a netWork of brokers. Each broker 
comprises a matching engine for matching bid and offer 
orders entered into the system and for executing deals Where 
prices are matched, and market distribution means for dis 
tributing price messages to trader terminals. A plurality of 
trading agents is provided, each trading agent being con 
nected to a broker and providing an interface betWeen a 
trading ?oor of trader terminals and the broker to Which the 
trading agent is connected. The trading agents each further 
comprise means for entering compound orders comprising a 
series of bid or offer orders and a deal limit, When the sum 
of the orders is greater than the deal limit, and the brokers 
each comprise means for cancelling the orders in the com 
pound order When an amount equal to the deal limit has been 
executed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] An embodiment of the invention Will noW be 
described, by Way of example only, and With reference to the 
accompanying draWings, in Which: 

[0030] FIG. 1 is an overvieW of a trading system embody 
ing the invention; 

[0031] FIG. 2 shoWs the How of messages When a neW 
quote is submitted in the system; 

[0032] FIG. 3 depicts the production of a market vieW to 
traders; 

[0033] FIG. 4 shoWs the How of messages When a trader 
submits a buy or sell order; 

[0034] FIG. 5 shoWs the How of messages to update 
broker nodes folloWing a buy or sell order; 

[0035] FIG. 6 shoWs the How of messages When a broker 
modi?es a quote; 

[0036] FIG. 7 shoWs the deal execution process; 

[0037] FIG. 8 shoWs a limit type order; 

[0038] FIG. 9 shoWs a limit type order folloWing a num 
ber of matches; 

[0039] FIG. 10 shoWs a limit type order at its conclusion; 

[0340] FIG. 11 shoWs the submission of a joint execution 
or er; 
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[0041] FIG. 12 shoWs the message How in a joint execu 
tion order When both legs are matched; 

[0042] FIG. 13 shoWs the message How during execution 
of a joint execution order; and 

[0043] FIG. 14 shoWs the message How at the completion 
of a joint execution order. 

DESCRIPTION OF PREFERRED EMBODIMENT 

[0044] The present invention Will be described With ref 
erence to the dealing architecture illustrated in FIGS. 1 to 6 
and Which Will be hereinafter described. HoWever, it should 
be understood that the invention is not limited to that 
architecture but could be implemented in any anonymous 
trading system. For example, it could be implemented on 
either of the Reuters and EBS Dealing Resources prior art 
systems knoWn in the art and referred to earlier. 

[0045] The electronic brokerage system to be described 
provides a platform for trading at least the folloWing instru 
ments: FX (Foreign Exchange) Spot, FRA’s, and ForWards 
and also FX ForWards, CFDs, short-dated government and/ 
or central bank paper, commercial bills, CDs, inter-bank 
deposits, commercial paper, repos, interest-rate futures, 
sWaps, options and various tailor-made variants on these 
basic products. These are all referred to as ?nancial instru 
ments. It may also be used for trading non-?nancial products 
such as commodities. 

[0046] Traders at trader terminals are connected to a 
communications netWork Which alloWs electronic messages 
to be passed betWeen terminals. These messages include the 
submission of quotes and hits Which are then passed on to 
each of a plurality of broker nodes throughout the system. A 
quote is a bid or offer order submitted by a trader to “make 
a market” and is distributed to other traders as part of a 
market vieW. Quotes are thus orders visible to other traders. 
A hit is a buy or sell order submitted by a trader Wishing to 
create a deal on the basis of a price displayed on his market 
vieW derived from one or more quotes. Hits are orders Which 
are invisible to other traders. Thus trader terminals provide 
a means for inputting orders into the system. The trader 
terminals alloW traders to input orders manually. A trader 
may program his terminal automatically to submit an order 
once the market reaches a given condition. Orders may be 
submitted automatically from an institutions dealing system. 

[0047] The computer trading system of FIG. 1 comprises 
a plurality of trading agents 10 each connected to at least one 
of a plurality of broker nodes 12. Each trading agent is the 
means by Which the trader terminals access the trading 
system With a given trader terminal being attached to one or 
more trading agents. 

[0048] Trader terminals (not shoWn) may be Workstations 
or other computer terminals con?gured to generate and 
submit electronic price quotation messages including bid 
and/or offer prices, quotes and orders (usually through use of 
a specialised key pad) and to communicate market vieW 
data, including price and amount available, for ?nancial 
instruments to be traded. The communication is usually by 
display but could also be by printing the information, voice 
synthesis or otherWise. 

[0049] Traders are typically grouped as part of a ?nancial 
institution, such as a bank, Which arranges traders as part of 
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a trading ?oor. A trading ?oor is a group of traders under 
common control of a trading ?oor administrator Who allo 
cates credit lines for the trading ?oor against other trading 
?oors. The market vieW for a trader, or group of traders, is 
the market information (price, volume, etc.) that the traders 
can see that re?ect the market. The market vieWs are 
preferably pre-screened for credit compatibility, as 
described in WO93/15467 the contents of Which are incor 
porated herein by reference. Thus, traders only see displayed 
quotes With Which they can trade. As Well as extending 
credit to a trading ?oor, credit may be extended to a bank as 
a Whole (many banks have several trading ?oors indifferent 
locations), or to an individual trader or group of traders. 
Credit may be extended from the bank as a Whole, from a 
trading ?oor or from an individual trader. This process Will 
be described in detail later. 

[0050] The system is an anonymous trading system in 
Which the market vieWs produced by the brokers comprise 
price and amount information Without identifying the source 
of the price. The prices displayed for available bids and 
offers and the amounts available at those prices, are thus 
aggregates of one or more quotes. Only the quotes of parties 
satisfying the pre-screen credit criteria are included in the 
aggregate price displayed. The market vieWs produced by 
the broker nodes thus differ from one trading ?oor to another 
depending on the credit allocation. 

[0051] The trading agent node provides services to a 
speci?c trading ?oor or group of traders. These services 
include providing access to the netWork for each trading 
Work station, completing deals, producing deal tickets and 
maintaining historical dealing information for traders. Each 
trading agent node must connect to at least one broker node 
to access the trading system. A group of trader terminals thus 
connects to a trading agent 10 to access the system. 

[0052] Each Broker node 12 provides the basic order 
matching and price distribution services. The Broker nodes 
are arranged in a structure called a Clique Tree Which 
enables faster communications routing, folloWing very spe 
ci?c but simple rules. The Clique Tree is a netWork structure 
Where individual nodes are grouped into Cliques, and the 
Cliques are then arranged into a tree structure. Each Broker 
can be linked logically to a number of Brokers, Which are 
referred to as its neighbour Brokers. Communication 
betWeen Brokers is on an equal level, With no “up” or 
“doWn” direction in the netWork. 

[0053] In the embodiment of FIG. 1, there are three 
Cliques: that formed by brokers 12a, 12b and 12c, that 
formed by brokers 12b, 12d, 12c and 12f and that formed by 
brokers 12c and 12g. It Will be seen that brokers 12b and 126 
are both in tWo Cliques. It Will be appreciated that, for ease 
of understanding, only a simple example is illustrated. In 
practice the netWork may be very much more complex With 
a large number of cliques. 

[0054] While Trading Agents must be connected to at least 
one Broker node, they are not members of the Clique Tree, 
but remain outside the structure. ATrading Agent connected 
to multiple Broker nodes Will receive multiple sets of market 
prices. Even though the price information from different 
Broker nodes can be substantially the same, the information 
may be received at different intervals. A Trading Agent Will 
send a given trading order to only one Broker node. 

[0055] The term Broker node is used to describe a com 
puter arranged as a physical or logical node in a computer 
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netWork providing a broking function. The basic broking 
function is the storing of quotes, providing the quotes to 
traders in the form of a market vieW and matching quotes 
and orders. The Broker nodes in the described embodiment 
also perform further functions, but these are not essential 
features of What is de?ned as a Broker node. 

[0056] Thus, the broker nodes each provide a matching 
engine Which is connected to the netWork for matching 
submitted bids and offers and, When a match is made, for 
executing deals. They also perform the function of market 
distributors distributing prices messages to the trader termi 
nals in response to the price quotation messages and the 
matching engine. Within the context of the present invention 
it is preferred that the matching and market distribution 
functions are amalgamated in the broking node but the 
invention is equally applicable to systems in Which the 
functions are separate and performed at geographically 
and/or logically separate locations. An example of such a 
system is WO93/15467 referred to earlier. 

[0057] The Broker nodes are equal to each other, and 
perform the same functions. The arrangement of the netWork 
or their position in it is transparent to the broker nodes. They 
only need to knoW about their neighbours. Each Broker node 
has knoWledge of all orders in the market, and is able to 
match orders as soon as they are submitted. As each Broker 
node maintains a full list of orders in the market, it is 
therefore able to customiZe market vieWs as needed by the 
Trading Agents and is able to react faster to market infor 
mation as soon as it is received. 

[0058] To understand the purpose of the distributed broker 
node arrangement, price distribution and deal execution Will 
noW be described With reference to FIG. 2. 

[0059] The deal process begins With one or more traders 
submitting orders into trader terminals. An order is a dealing 
request from a trader, With instructions to buy or sell With 
speci?c restrictions, such as price and amount. A quote is a 
persistent order that remains available in the system and is 
distributed as part of the market price information. Quotes 
are used to “make the market”, and are knoWn to traders as 
bids or offers. A hit is an order that has “invisible” and “?ll 
or kill” properties(“invisible”). Hits are not distributed as 
part of the market price. A hit does not remain in the system; 
if it can not be dealt When entered, it is removed. 

[0060] An Order Book is a list of all the available orders 
in the market. Since the Quotes are the only available orders, 
the book consists of a list of Quotes. The Quotes are 
arranged in a queue in the correct dealing order. The sort 
order of the queue may vary for different trading instru 
ments. The default sort order is by price and time. In the 
system, each Broker node maintains a complete list of all 
available quotes. In a system such as foreign exchange there 
Will, effectively, be tWo books, one shoWing orders to buy 
and the other shoWing orders to sell. 

[0061] The message How in the system is described by 
named messages, each carrying appropriate parameters 
throughout the netWork. The process of submitting a quote 
(persistent order) begins When a Trading Agent receives 
information from a trader Workstation that a trader has 
issued a bid or offer. The Trading Agent then starts the quote 
submission process. When the Trading Agent receives the 
quote information from the trader Workstation, it Will create 



US 2002/0107781 A1 

and maintain a context for the quote. It Will then send a 
Quote Submit message to the Broker node that it is con 
nected to. The Broker node Will validate the quote and 
accept it if valid. This ?rst Broker node that receives the 
quote becomes the “oWner” Broker node for this quote. In 
example shoWn in FIG. 2 this is Broker node 5. This is the 
only Broker node that can commit the quote to a deal. The 
Broker node Will create a context or “quote object” and sort 
it into its queue for the correct tradable instrument. 

[0062] After the quote is placed into its queue, the oWner 
Broker node Will then distribute the quote throughout the 
netWork by sending QuoteAvailable messages to other Bro 
ker nodes. In this example, Broker node 5 sends the 
QuoteAvailable message to Broker nodes 2 and 6. As each 
Broker node receives the message, it creates a context (quote 
object) and sorts it into its queue (order book). It notes in the 
context Which Broker node had sent it the message. After 
placing it into the queue, the Broker node then sends the 
QuoteAvailable message on, using broadcast routing rules, 
to all neighbours except those in the same clique as the 
broker Who sent the message. Therefore, Broker node 2 
sends it to 1, 3 and 4. Broker node 4 then sends it to Broker 
node 7. At this point, all Broker nodes knoW about the quote, 
and update their order books accordingly. 

[0063] The broadcast routing rules are applied to ensure 
that netWork traf?c is handled in an ef?cient manner and to 
reduce any duplication of message ?oW. 

[0064] The broadcast rules are: 

[0065] 1. The Broker node originating information 
Will send it to all of its neighbour Broker nodes. 

[0066] 2. A Broker node receiving the information 
Will send it to all of its neighbours Broker nodes 
except those in the same clique as the Broker node 
that sent the information. 

[0067] 3. If a message contains persistent informa 
tion, such as a quote, the information Will be stored 
With the identi?er of the Broker node from Which the 
information Was received. 

[0068] Note that these rules refer to the information, not 
the message that contains it. For example, information about 
a quote may be sent to one Broker node in a ProposeDeal 
message and to another Broker node in a MarketUpdate 
message. HoWever, the same information is sent to both 
Broker nodes, and so the above rules apply. 

[0069] Price distribution is the process of providing mar 
ket information to the traders at the trader terminals. This 
information is created by the Broker nodes and sent to the 
Trading Agents for distribution to the traders. This process 
is shoWn in FIG. 3. 

[0070] Each Broker node Will examine its queue of quotes 
(order book) and calculate a vieW of the market for each 
Trading Agent connected to it. This vieW is built speci?cally 
for the trading ?oor that the agent represents. VieWs may be 
different based on credit or other factors. The exact process 
for determining a market vieW Will vary based on the trading 
instrument. The vieW information is sent to the Trading 
Agent in a MarketVieW message. It folloWs, therefore, that 
each of the brokers hold credit information for each trader 
and the possible counterparties. 
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[0071] Hitting a quote is the basic process of creating a 
deal betWeen tWo traders. A hit from one trader is matched 
to a quote from another trader. This process is shoWn in the 
FIG. 4. The Trading Agent of the trader terminal hitting a 
price shoWn on his market vieW display sends a HitSubmit 
message to the Broker node. This message targets a price, 
not a speci?c quote. The Broker node Will scan its queue and 
?nd the ?rst quote in the queue that can be matched With the 
hit. The matching rules may vary based on the trading 
instrument. 

[0072] When the hit is matched to a quote, the Broker 
node Will modify its context for the quote, moving the 
amount matched from “available” to “reserved pending 
deal”. This Will prevent the same amount of the quote to be 
matched With another hit. The Broker node Will then send a 
ProposeDeal message to the Broker node from Which it 
received the quote. This message Will target the speci?c 
quote. In this example, the hit comes from a trader connected 
to a trading agent connected to broker 7. Broker 7 Will send 
the message to Broker 4. 

[0073] As each Broker node receives the ProposeDeal 
message, it checks the quote in its queue. If the amount of 
the proposed deal is still available in the queue, the Broker 
node performs a similar process as the matching Broker 
node. The amount of the proposed deal is moved from 
“available” to “reserved pending deal”. The ProposeDeal 
message is then sent to the Broker node from Which it 
received the quote. In the example, Broker node 4 sends it 
to Broker node 2. Broker node 2 Will then send it to Broker 
node 5. 

[0074] The routing of a ProposeDeal message folloWs 
targeted routing rules. Targeted routing is used to deliver 
information to a speci?c Broker node. Since knoWledge of 
speci?c Broker nodes is not built into the system, the target 
is not a speci?c Broker node, but is the Broker node from 
Which the information originated. For example, a message is 
not sent to “Broker node 714”, but is sent as to “the Broker 
node originating quote 42”. The targeted rules are: 

[0075] 1. ABroker node originating a message about 
a speci?c piece of information Will send the message 
to the Broker node from Which it received the 
original information. 

[0076] 2. A Broker node receiving a message about a 
speci?c piece of information that it did not originate, 
Will send the message to the Broker node from Which 
it received the original information. 

[0077] The message Will thus folloW the path of the 
original information back to its source. In the example this 
is from Broker node 7, to Broker node 5, via Broker nodes 
4 and 2. 

[0078] When the Broker node that originally created the 
quote receives the ProposeDeal message, it performs the 
same checks and amount reservation as the other brokers. 
Since this Broker is node oWns the quote, it has the authority 
to commit the quote to a deal. The ProposeDeal message 
represents the authority to commit the hit to the deal. The 
Broker node Will then initiate the deal process by sending a 
HitAmount message to the Trading Agent that submitted the 
quote. The deal execution process is described later. 

[0079] As the deal matching process takes place, it is 
necessary that the list of quotes maintained at each Broker 
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node be keep up to date. This is accomplished by each 
Broker node notifying others When it makes a change to a 
quote, as shoWn in FIG. 5. 

[0080] As each Broker node changes a quote in its queue, 
it noti?es all neighbour Broker nodes except those in the 
clique from Which it received the change. In the example 
above, Broker node 4 received notice of a change in a quote 
from Broker node 7 in a ProposeDeal message. It noti?es 
Broker node 2 by sending the ProposeDeal message. Broker 
node 4 must noW notify Broker nodes 1 and 3. This is done 
by sending a MarketUpdate message to these Broker nodes. 

[0081] FolloWing the normal routing rules, the informa 
tion about the quote is distributed to each Broker node in the 
netWork. Any Broker node receiving the MarketUpdate 
message Will pass it to all neighbours not in the clique from 
Which it is received. Note that a Broker node sending a 
ProposeDeal message should not also send a MarketUpdate 
message to the same Broker node. This Would result in 
duplicate information being received and the deal amount 
being reserved tWice. 

[0082] When the deal matching process is completed, as 
described above, the deal execution process begins. This 
process completes the deal and commits the traders to a deal. 
The process is shoWn in FIG. 7. As matches are made and 
deals initiated, information is made available for traders. 
This information can be used to inform a trader that a deal 
is pending. Any given trading application can decide if the 
trader should be informed. In any case, the information is 
available. 

[0083] The Taker’s Trading Agent Will be noti?ed as soon 
as the initial match is made and the ProposeDeal message is 
sent. This agent can notify the traders Workstation at this 
time. This pending deal information may change as the 
matching process continues. The maker Workstation is noti 
?ed of the pending deal When the maker’s Trading Agent 
checks credit and sends the DealStatusMaker message. 

[0084] The deal execution process begins When the mak 
er’s Trading Agent receives a HitAmount message from its 
Broker node. This message informs the Agent that a match 
Was made for one of its quotes. The message identi?es the 
quote as Well as the amount of the hit, counterparty and the 
identity of the hit. The Agent Will check With the trader 
Workstation to make sure that the quote is still available. The 
Agent Will send a HitAmountWS message to the Worksta 
tion. The Workstation Will reply With a HitAmountWK 
message to shoW that the Workstation is still Working and 
that the trader did not interrupt the quote. At this point, the 
trader can no longer interrupt the deal. 

[0085] The Trading Agent Will next check for available 
credit With the counterparty. The credit check may alloW the 
deal, reduce the amount of the deal or disalloW the deal. The 
Agent Will then reduce the available credit by the amount 
needed for the deal. This reduction in available credit may 
affect future deals. The maker’s Trading Agent Will noW 
inform the taker’s Trading Agent of the deal by sending a 
DealStatusMaker message to its Broker node. The message 
is targeted to the identity of the hit. The netWork Broker 
nodes Will route the message to the oWner Broker node of 
the hit, and that Broker node Will deliver it to the taker’s 
Agent. Once this message is sent, the maker’s Agent knoWs 
that a deal may have been done, but the deal is in doubt 
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pending a reply. The taker’s Trading Agent completes the 
deal execution process. This part of the process takes place 
When the Agent receives the DealStatusMaker message from 
the maker. If the message shoWs a valid deal, the process 
continues. 

[0086] The taker’s Trading Agent Will next check for 
available credit With the counterparty in a similar manner as 
the maker. The credit check may alloW the deal, reduce the 
amount of the deal or disalloW the deal. The Agent Will then 
reduce the available credit by the amount needed for the 
deal. This reduction in available credit may affect future 
deals. It should be remembered that deals are unlikely to be 
rejected at this stage as prices shoWn to traders are pre 
screened for credit. The taker’s Trading Agent Will noW log 
the deal to its disk. As soon as the information is committed 
to persistent storage, the deal is done. Any checks on the deal 
status Will noW shoW a binding deal. The agent Will noW 
notify the trader, print a deal ticket and perform any other 
post deal processing. At this point, the deal is done but the 
maker doesn’t yet knoW. As soon as the deal is done, the 
taker’s Trading Agent Will notify the maker by sending a 
DealStatusTaker message to its Broker node. This message 
is targeted to the quote and Will be routed to the maker’s 
Agent. 
[0087] The DealStatusTaker message contains ?nal infor 
mation about the deal, and therefore the ?nal changes to the 
quote. This information is used by the netWork Broker nodes 
and the Trading Agent. As the DealStatusTaker message is 
routed through the Broker nodes, each routing Broker node 
Will use the information to update its quote context. The 
amount of the deal is moved from “reserved” to “complete”. 
The portion not done is moved from “reserved” to “avail 
able” if the quote is still active. It Will then notify other 
Broker nodes of the changes and of the deal by sending a 
MarketUpdate message to all other Broker nodes using 
netWork routing rules. 

[0088] When the DealStatusTaker message gets to the 
oWner Broker node of the quote, it Will send it to the Trading 
Agent. The Agent Will record the deal to disk. At this point 
the deal is no longer in doubt. The Agent Will notify the 
trader, print a ticket and perform any other processing that 
is required. Some trading instruments may require additional 
information to be exchanged for a deal. An example of this 
is the settlement instructions for EBS spot F/X. This type of 
information is sent in a DealInformation message. After the 
deal is processed, the Agents can develop this information. 
The DealInformation message is sent to the Broker node. 
The netWork Broker nodes Will then route the message to the 
other Agent Where the information is processed as required 
by the instrument. A deal is thus completed. 

[0089] Once the deal is complete, the tWo parties Will 
knoW the identity of their respective counterparty for the 
?rst time. The identity Will be displayed on their terminal 
screen and shoWn, for example, in a listing of deals per 
formed in that trading session as Well as printed on the deal 
ticket and logged to disk. Each of these comprises a means 
for identifying to each of the parties to an executed deal the 
counterparty to the deal. 

[0090] The manner in Which credit is handled in the 
system described Will noW be considered in more detail. 

[0091] As mentioned previously, the system screens prices 
and matched deals using credit, as a result of Which all prices 
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shown to a dealer should be available for trading. It Will be 
understood from the foregoing description that this requires 
each broker to have suf?cient credit information to be able 
to make credit decisions. This is because the broker nodes 
are responsible for forming the market vieW Which is 
distributed to communicating trading agents. The actual 
credit data is very complex and can vary by product and 
institution. For example, the concept of credit in an F/X 
trading system is straightforWard as it is a spot market. 
HoWever, for a product such as FRAs it is more complex as 
deals are done over a variety of time periods. In addition, 
some banks may prefer to assign credit to a counterparty 
over the Whole of the range of their trading activities 
Whereas some banks Will prefer to assign credit to counter 
parties for a given ?nancial instrument. 

[0092] To simplify the process the system distributes and 
uses a simple subset of the credit data. Final credit authority 
remains With a node that has the full credit information. In 
the present system this Will be the banks trading agent node 
but this is not mandatory and the invention is equally 
applicable to systems Where credit is stored off site. 

[0093] The system uses a single numeric value for each 
combination of trading ?oor, counterparty trading ?oor and 
tradable element. The purpose of the numerical value is to 
determine Whether the tWo ?oors have credit to deal in a 
particular element. The meaning of the numerical value is 
speci?c to the instrument being traded. For example, spot 
F/X uses the value as a yes/no ?ag (1 or 0) Whereas in 
ForWard Rate Agreements (ERA) the value is used as a bit 
mask for FRABBDA/ISDA decisions. Other instruments 
Will have other meanings. The credit is bi-lateral. Credit 
must exist betWeen tWo ?oors for any dealing activity to take 
place. The credit check is made for a given trading element 
or pattern of trading elements as determined by the instru 
ment. As the system is bilateral the broker Will compare tWo 
credit values; that given by the ?rst ?oor to the second and 
that given by the second ?oor to the ?rst. If the values are 
compatible, the dealing operation is alloWed. The meaning 
of compatible Will be determined by the instrument. In terms 
of spot F/X if the amount proposed for the trade is loWer or 
equal to the loWest of the tWo credit values the deal can 
proceed. Even if the deal is greater than the loWest credit 
value it may still proceed but only for a part of the proposed 
deal amount equal to the loWest credit value. 

[0094] The full credit information for a trading ?oor is 
originated for a trading agent that has credit authority for a 
trading ?oor. This agent only has part of the total informa 
tion; that relating to its oWn trading ?oor although it is 
possible that more that one trading ?oor is connected to a 
Trading Agent. When the credit information changes, the 
Trading Agent Will sent a CreditUpdate message to its 
broker. The broker Will combine the information from the 
Agent into its total credit matrix and pass the message to 
neighbour brokers as a broadcast message folloWing the 
rules set out earlier. Each broker Will also store a record of 
from Where the credit information for a given ?oor came 
from. 

[0095] In the prior art system described in WO93/15467 
the bank node holds the credit authority for a ?oor and is also 
responsible for dealing activity for the ?oor. The deal 
execution process described earlier is based on this credit 
model Which is knoWn as local credit. 
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[0096] During the deal execution the Trading Agent is 
presented With a potential deal. The Agent Will examine the 
details of the deal and determine hoW much credit is required 
to complete the deal. It Will check the available credit and, 
if it is insuf?cient, the Agent may reduce the amount of the 
deal or disalloW the deal. The amount of credit actually 
needed (the Whole or reduced amount) is reserved from the 
pool of available credit. This credit is not available for other 
deals. If this reduces the available credit for other deals 
beloW the dealing threshold the Agent Will send a Credi 
tUpdate message to notify the broker that credit is no longer 
available. 

[0097] When the deal is completed, the maker’s Agent 
Will be noti?ed With a DealStatusTaker message. The Tak 
er’s Agent Will then be aWare of the completed deal. The 
Agent Will then determine the credit that Was actually used 
by the deal. This credit Will be removed from the credit pool 
as consumed credit. Any remaining amount from the origi 
nal reservation Will be returned to the original pool. 

[0098] The system has been described so far in respect of 
the matching and execution of simple orders. That is orders 
Where a single order only is executed. The system may be 
used to alloW compound orders to be completed. A com 
pound order is one Where the execution of one order has an 
effect on or is affected by one or more other orders of the 
same party. There are tWo basic types of compound orders; 
limit type orders and joint execution orders. 

[0099] Limit type orders are used to alloW traders to 
explore or attempt to deal in more than one area of the 
market While limiting exposure. An example of this type of 
order is a FRA (forWard rate agreement) order limit. In a 
FRA order limit a trader can bid in more than one tenor With 
a single dealable amount that may be matched in any one of 
the tenors With protection against dealing more than that 
amount. This order type, Whilst limiting the traders expo 
sure, also adds liquidity into the market. Limit type orders 
are distinguished from market limit orders Which are a type 
of conditional order and Will be described later. 

[0100] Limit type compound orders may be applied to any 
type of order. Quotes and hits (persistent and ?ll or kill) as 
Well as visible and invisible orders may be combined into 
limit type compound orders. Within the trading system 
described, each of the limited orders stands alone in the price 
distribution and deal execution process but the limits are 
applied by the system during the matching process. 
[0101] The folloWing example shoWs hoW limit type com 
pound orders are handles by the system. 

[0102] Consider the case Where a trader submits three bids 
for three different FRA tenors as a compound order With an 
order limit of 100. The orders are entered as shoWn in FIG. 
8. The inclusion of a limit roW ensures that the order is not 
interpreted as a combined order for up to 300. 

[0103] Application of the limit is performed by the oWning 
broker, that is the broker to Which the trader trading agent 
node is connected. Each order has its oWn available, 
reserved and done amounts. As deals are matched, the 
amount of the deal is moved from available to reserved. As 
a deal is completed the amount is moved from reserved to 
done. As an amount is moved from available on any order, 
the same amount is moved from the limit. Thus, the limit 
Will keep track of the total amounts reserved and done for all 
the orders. 
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[0104] Returning to the example above, suppose a deal for 
400 is matched for Order 1 and is executed. TWo deals are 
matched for 20 each for Order 2. One of these is completed 
and the other is still pending. The order table is noW as 
shoWn in FIG. 9 As the amounts of the limit available for 
trading changes, so the amounts distributed to other traders 
across the system also changes. Thus, if a quote has an 
available amount of 100, but its associated limit has an 
available amount of 20, the order is limited to 20. When the 
limit is Zero the orders are no longer available. If deals fail 
to be executed, for example, due to lack of credit, reserved 
amounts may move back to being available and all orders 
move back to the higher amount, that is they are incremented 
by the amount reserved. When the total amount of the limit 
moves to done, that is When the limit order is Wholly met, the 
associated orders are done. 

[0105] Thus, in the example above, Order 1 is hit for 20 
and both this deal and the pending Order 2 deal complete. 
The compound order is then completely done and the order 
results are as shoWn in FIG. 10. 

[0106] The handling of joint execution orders is more 
complex than limit type compound orders. Joint execution 
orders require tWo or more single orders to be executed 
together for the same, or a potential, amount. It requires 
action not only by the broker but also by the trading agent. 
Not all order types can be executed jointly and all orders that 
make up a joint execution order must be hits. As hits are 
invisible orders, prices cannot be distributed to the market 
since the individual orders cannot be hit. The orders may, 
hoWever, be persistent. Moreover, the orders may only be 
matched by the taker’s broker, that is the broker to Which the 
taker’s trading agent is connected. The taker, as the orders 
are hit orders, is the trader Who places the order on the 
system. 

[0107] When a compound order is entered, the taker’s 
broker ?rst examines its list of available quotes for any 
available matches in the manner described previously. HoW 
ever, the hit Will only be matched if all parts of the 
compound order can be matched. Thus, if the compound 
order contains three orders, the list Will only be matched if 
all three orders can be matched With available quotes by the 
broker. If matches are available for all the orders the quotes 
are matched and the broker sends the ProposeDeal message 
to the appropriate brokers in the manner described. Pending 
deals noW exists for all these matches. 

[0108] Deal Processing is performed in the usual manner 
described until the DealStatusMaker or DealCreditTaker 
messages are received by the taker trading agent. Once the 
credit checking procedure has been completed all that is 
required to complete the deal is for the trading agent to log 
the deal to disk. HoWever, this is not done immediately for 
each deal forming part of the compound order. The agent 
holds the deals until all the deal messages have been 
received and the deals have passed the credit checking 
process. The trading agent then adjusts the amounts to the 
deals to be the same, or correct proportional amount. This is 
necessary, if, for example, there is suf?cient credit With the 
counterparty to one leg of the deal only to ful?ll part of the 
amount hit. As the deals are all limited, they must all be 
reduced to this amount. 

[0109] At this point, With the amounts corrected, the taker 
agent logs all the deals to disk together. This is a simulta 
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neous operation and completes all the deals. The counter 
parties are then each noti?ed by sending DealStatusTaker 
messages in accordance With the procedure described ear 
lier. The remaining message How is identical to a conven 
tional deal. 

[0110] Conventionally, hits are not persistent orders. That 
is, if a hit is received by the broker and no quote is available 
to match it, it is returned as missed and is not available for 
later matches—it does not persist in the market. It is 
preferred that hits Which form compound orders are made 
persistent. This has the advantage of increasing the likeli 
hood that a compound order can be met. In order to make 
compound hits persistent, the system needs to be able to 
distinguish them from conventional non-persisting hits. This 
may be done by requiring hits to be marked “?ll or kill”, in 
Which case they Will not persist and Will not be retained by 
the broker. A hit not so marked is retained and can be 
matched to neW quotes received by the broker. Persistent hits 
are still invisible orders and are not distributed beyond the 
taker’s broker. Of course, instead of treating hits as persis 
tent unless marked otherWise, the system could treat hits as 
?ll or kill. 

[0111] FIGS. 11 to 14 illustrate the joint execution order 
process in more detail. The example to be described is a FRA 
sWitch transaction Which is a simultaneous buy for a tenor 
and sell for another tenor. Both legs of the order must be 
ful?lled otherWise the order Will fail completely. 

[0112] FIG. 11 shoWs three brokers 100, 102, 104 in the 
netWork. In practice there Will be many brokers in the 
netWork. Broker 100 is the ?rst maker’s broker and is 
connected to the maker’s trading agent 106, and to broker 
102. Broker 104 is the second maker’s broker and is 
connected to the second maker’s trading agent 108 and to 
broker 102. Broker 102 is the taker’s broker and is con 
nected to both the ?rst and second brokers 100,104 and to 
the taker’s trading agent 110. 

[0113] Initially, the relevant quotes must be entered into 
the system. These are visible persistent orders. The ?rst 
maker enters a bid for tenor T1, With an amount of 100 at a 
price of 251/2. This bid is received from the trader by the ?rst 
maker’s trading agent 106 and is passed to the ?rst maker’s 
broker 100 as a quote submit message. The broker puts this 
quote into its queue and noti?ed the other brokers in a quote 
available message Which is broadcast through the system in 
accordance With the broadcast routing rules described pre 
viously. 
[0114] Similarly, the second maker enters an offer for 
tenor T2, With the same amount of 100 and a price of 26%. 
This quote is received by the second maker’s trading agent 
108 and passed to the second maker’s broker 104 as a quote 
submit message. The quote is placed in the second maker’s 
broker’s queue and made knoWn to the market through a 
quote available message. 

[0115] The taker is made available of the bid and offer 
quotes by MarketVieW messages sent by the taker’s broker 
102 to the takers trading agent 110. This assumes that this 
taker has credit With both of the makers so that neither of the 
quotes has been ?ltered out by the pre-screen credit check 
ing procedure. 

[0116] The taker trader noW sees a bid and an offer and 
Wants to submit a compound order to hit both quotes. This 
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is tWo separate deals With tWo different counterparites but 
the taker does not Want either of the deals on their oWn. If 
both legs of his order cannot be ful?lled the order must fail, 
or both legs must be completed for the same reduced 
amount. 

[0117] The taker then submits an order for the sWitch 
transaction for an amount of 100 betWeen tenors T1 and T2. 
The Workstations converts this order to a compound order 
consisting of a buy for tenor T2 for 100 at a price of 26% and 
a sell for tenor T1 With an amount of 100 and a price of 251/2. 
This order is submitted as a hit order as mentioned previ 
ously. FIG. 12 shoWs hoW the hits are submitted. The sWitch 
order is submitted to the Taker Trading Agent 110 Which 
sends a hit submit message for each of the prices to the taker 
broker 102. The Hitsubmit message identi?es the prices to 
be hit and as the message contains details of more than one 
price it is interpreted by the broker as a compound order With 
prices to be hit linked such that both must be matched. The 
broker 102 must therefore ?nd quotes to match both sides of 
the order. In the FIG. 11 to 14 example, one side of the order 
is matched With the quote from maker 1 and the other side 
is matched With the quote from taker 2. The broker modi?es 
the quotes by marking the amount 100 as required, in this 
case that is the full amount of both quotes. The broker 102 
then noti?es the trading agent 110 of the pending deals and 
sends a PropseDeal message With a hit for 100 to each of the 
?rst and second maker brokers 100, 104. The tWo maker 
brokers 100, 104, in receipt of the ProposeDeal message ?rst 
check to see Whether the quotes are still available. If they are 
then each accepts the match and marks the quotes as 
reserved. They then notify their respective trading agents 
106, 108 by sending a HitAmount message. 

[0118] Referring noW to FIG. 13, the deal execution 
process can noW take place. Deal execution for each of the 
orders is essentially the same as for a conventional style 
order, as described previously. Each of the maker agents 
checks credit and ensures that the quote is still active. A 
DealStatusMaker message is sent to the maker’s broker 100, 
104 and these messages are sent via the taker’s broker 102 
to the taker’s trading agent 110. When the taker’s trading 
agent receives a DealStatusMaker message it checks credit 
for the deal. If the deal can be done it Will not complete the 
deal as it is aWare that the order is a compound order. The 
deal is held pending receipt of the second DealStatusMaker 
message. Once that deal has been checked for credit the 
taker trading agent 102, noW has the deal status for both 
deals. The trading agent 102 can noW declare both deals as 
done and can log the deals to disk in a simple operation. 
Both deals are noW complete. 

[0119] The taker trading agent then sends a DealSta 
tusTaker message to each of the maker trading agents 
106108 via the taker broker 102 and the maker brokers 100, 
104. This message How is shoWn in FIG. 14. 

[0120] It Will be appreciated that the taker side only is 
aWare that the order is a compound order. The taker trading 
agent is aWare that the order is a compound order and that 
it must not complete either deal until it knoWs that they both 
can be completed. Similarly, the taker broker can tell from 
the HitSubmit message that the order is compound. It 
requires this information so that it knoWs that is must ?nd 
matches for all the parts of the order. 

[0121] In the example given, both the quotes hit Were for 
the same amount Which Was the ?ll amount of the order. It 
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may happen that one of the quotes hit is for less than the full 
amount in Which case the taker trading agent, When it has 
received both the DealStatusMaker messages Will see that 
one deal is for an amount greater than the other. It Will then 
reduce the amount of the larger deal to that of the smaller 
deal. 

[0122] Conditional orders may be handled in the same 
manner as compound orders. Conditional orders have some 
external conditions applied to them that must be satis?ed 
before the order becomes valid. One example of a condi 
tional order is a “stop loss” market order in Which an order 
is submitted but does not become active until a certain 
condition is met, for example, the market has fallen to a 
certain trigger point. At that time, the quote becomes active 
and is put into the dealing queue. It Will be appreciated that 
conditional orders are treated as a type of limit order and so 
may be input into the system as quote or hit type orders. 

[0123] The joint execution order apparatus and method 
described may by utilised to synthesise additional prices 
Which a trader can trade With. An example of this is in the 
foreign exchange spot market. Existing systems trade cur 
rency pairs on the basis of quotes input into the system for 
those currency pairs. HoWever, in accordance With embodi 
ments of this aspect of the invention, traders can be offered 
additional currency pairs. For example, a DollarzYen market 
may be synthesised from DollarzEuro and EurozYen price 
information. The trader trading these prices Will not be able 
to distinguish betWeen a synthetic price and a “real” price. 
HoWever, the manner in Which a synthetic price deal is 
performed is markedly different. To a trader, a synthetic 
price can be hit in the same Way as a conventional price. 
HoWever, the broking system must treat a list on a synthetic 
price as a joint execution order. In the example given, if a 
trader lists a DollarzYen price, the system must execute both 
a DollarzEuro and a EurozYen deal for the price to be dealt. 
It folloWs that synthetic prices may only be hit as they are 
joint execution orders Within the system. Traders cannot 
enter quotes for synthetic prices. Indeed, as soon as quotes 
Were entered, the prices Would ceases to be synthetic. 

[0124] The handling of a synthetic price trade is essen 
tially the same as the joint execution order described pre 
viously. The only different is that the trader submits a simple 
hit order into the system. The taker trading agent Will 
identify this as a hit for a synthetic price and Will convert the 
hit into a compound order consisting of a buy order for one 
of the currency pairs involved in the synthesis and a sell 
order for the other currency pair. The HitSubmit message 
sent to the taker broker is formed in the same Way as in the 
example, given previously, and is identi?ed by the taker as 
a joint execution order requiring both legs of the order to be 
ful?lled. 

[0125] The ability to be able to synthesise prices is 
extremely advantageous as it enables a Wider range of 
currency pairs to be traded and introduces greater liquidity 
into the system Which, in turn, makes the system more 
attractive to traders as there is a greater likelihood of trades 
being completed With a greater liquidity in the market. 

[0126] In the foregoing examples, an architecture has been 
described Which consists of a plurality of broking nodes 
Which communicate With traders terminals through tading 
agents. These trading agents have been described as separate 
entities. In one alternative embodiment of the invention, the 
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functionality of the trading agents is incorporated into the 
broking nodes and the physical trading agent is removed. 
The trading terminals are then connected directly to the 
broking nodes. It Will be appreciated that this arrangement 
functions in the same manner, With the same message ?oWs 
as the embodiments described. 

[0127] The compound order processes described may be 
adapted for a Wide variety of trades and ?nancial instrument 
types and the invention is not limited to the speci?c 
examples that have been described. 

[0128] The compound order processes described may be 
adapted for a Wide variety of trades and ?nancial instrument 
types and the invention is not limited to the speci?c 
examples that have been described: 

What is claimed is: 
1. An anonymous trading system for trading fungible 

instruments betWeen traders; comprising: 

a communications netWork for transmitting electronic 
messages: 

a plurality of order input devices connected to the com 
munications netWork each for generating electronic 
order messages including bid and/or offer orders and 
for communication to a trader of price information 
received from others of said plurality of trader termi 
nals over the netWork; 

at least one matching engine connected to the netWork for 
matching orders input into the system from the order 
input devices and for assisting in executing deals Where 
prices are matched; 

market distribution means connected to the netWork for 
distributing price messages to the trader terminals, the 
market distribution means being responsive to the price 
messages and the matching engine; 

a plurality of order input device interface means, each 
order input device interface means having order input 
devices representing at least one trading ?oor con 
nected thereto for communication of electronic order 
messages to the at least one matching engine and for 
communication of price messages and deal information 
messages to the connected trader terminals; Wherein 

the order input device interface means and the matching 
engine further comprise means for matching and 
executing a plurality of orders linked together, Wherein 
all of said linked orders are either executed together or 
rejected. 

2. An anonymous trading system according to claim 1 
Wherein the means for executing a plurality of linked orders 
comprises means at the matching engine for matching each 
of the orders comprising the plurality of linked orders, and 
means for rejecting the linked orders if less than all the 
orders comprising the linked order are matched. 

3. An anonymous trading system according to claims 1 or 
2 Wherein the electronic order messages are invisible hit 
orders. 

4. An anonymous trading system according to claim 3 
Wherein the hit orders are persistent. 

5. An anonymous trading system according to claim 1, 
comprising a plurality of matching engines, said plurality of 
matching engines including a taker matching engine con 
nected to the order input device interface means to Which the 
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order input device submitting the linked order is connected, 
Wherein the means for matching each of the orders com 
prising the plurality of linked orders is located at the taker 
matching engine. 

6. An anonymous trading system according to claim 1, 
Wherein the means for matching and executing a plurality of 
linked orders comprises means for generating and sending to 
the matching engine an instruction to match and execute a 
plurality of linked orders. 

7. An anonymous trading system according to claim 6, 
Wherein the means for generating and sending to the match 
ing engine an instruction to match and execute a plurality of 
linked orders includes means for identifying each of the 
orders to be matched and means for indicating that the orders 
are linked. 

8. An anonymous trading system according to claim 1, 
Wherein the means for matching and executing a plurality of 
linked orders comprises, at the order input device interface 
means to Which an order input device submitting a linked 
order is connected, means for receiving a message from the 
matching engine indicating that an order is executable and 
means for completing each of the orders comprising the 
plurality of linked orders When executable order messages 
have been received for each of the linked orders. 

9. An anonymous trading system according to claim 8, 
Wherein the means for receiving executable order messages 
and for completing each order comprises means for adjust 
ing the amount of one or more of said plurality of orders. 

10. An anonymous trading system according to claim 8, 
Wherein the means for completing each of the orders com 
prising the plurality of linked orders comprises means for 
simultaneously completing each of the linked orders. 

11. An anonymous trading system according to claim 1, 
Wherein the order input device interface means comprises 
means for converting a single order message input from a 
connected order input device into a plurality of linked 
orders. 

12. An anonymous trading system according to claim 11, 
Wherein the single order message input from a connected 
order input device comprises an order for a trade betWeen a 
?rst and second currency pair and the order input device 
interface means converts the order into an order for a trade 
betWeen the second and a third currency pair and a linked 
order for a trade betWeen the ?rst and the third currency 
pairs. 

13. An anonymous trading system according to claim 1, 
comprising at least one broking node, each broking node 
comprising one of said at least one matching engines and a 
market distribution means. 

14. An anonymous trading system according to claim 13, 
Wherein the broking node further includes the order input 
interface means. 

15. An anonymous trading system according to claim 13 
or 14, comprising a plurality of said broking nodes. 

16. An anonymous trading system for trading instruments 
betWeen traders; comprising: 

a plurality of order input devices; 

A netWork of brokers, each broker comprising a matching 
engine for matching bids and offers entered into the 
system and for assisting in executing deals Where 
orders are matched, and market distribution means for 
distributing price messages to order input devices; 
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a plurality of trading agents, each trading agent being 
connected to a broker and providing an interface 
betWeen a trading ?oor of said order input devices and 
the broker to Which the trading agent is connected, 
Wherein; 

at least one of said plurality of trading agents and the 
broker to Which it is connected include means for 
matching and executing joint execution orders corn 
prising a plurality of orders linked together, Wherein all 
of said linked orders are either executed together or 
rejected. 

17. An anonymous trading system according to claim 15, 
Wherein each of said plurality of brokers and connected 
trading agents cornprise said means for matching and 
executing joint execution orders. 

18. An anonymous trading system for trading instrurnents 
betWeen traders; comprising: 

a plurality of order input devices; 

AnetWork of brokers, each broker comprising a matching 
engine for matching bids and offers entered into the 
system and for assisting in executing deals Where 
orders are matched, rnarket distribution means for 
distributing price messages to order input devices, and 
an interface betWeen a trading ?oor of said order input 
devices and the broker, Wherein; 

at least one of the brokers comprises means for matching 
and executing joint execution orders comprising a 
plurality of orders linked together, Wherein all of said 
linked orders are either executed together or rejected. 

19. An anonymous trading system according to claim 18, 
Wherein each of said plurality of brokers cornprise said 
means for matching and executing joint execution orders. 

20. An anonymous trading system according to claim 17, 
Wherein said means for matching and executing joint execu 
tion orders includes, at each trading agent, means for con 
verting a simple order for a ?rst transaction type input from 
a order input device connected to the trading agent into a 
joint execution order for a second and third transaction type. 

21. An anonymous trading system according to claim 19, 
Wherein said means for matching and executing joint execu 
tion orders includes, at each broker, means for converting a 
simple order for a ?rst transaction type input from a order 
input device connected to the broker into a joint execution 
order for a second and third transaction type. 

22. An anonymous trading system according to claim 20 
or 21, Wherein said ?rst transaction type is a currency pair 
having ?rst and second currencies, said second transaction 
type is a second currency pair comprising said ?rst currency 
and a third currency and the third transaction type is a third 
currency pair comprising said second currency and said third 
currency. 

23. An anonymous trading system according to any of 
claims 16 to 22, Wherein the means for matching joint 
execution orders comprises, at the broker, means for match 
ing each order of the compound order and, if less than all of 
the orders can be matched, for rejecting the joint execution 
order. 

24. An anonymous trading system according to any of 
claims 16 to 23, Wherein the joint execution orders are 
invisible hits. 

25. An anonymous trading system according to claim 24, 
Wherein the joint execution orders are persistent Whereby the 
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broker stores one or more orders of the joint execution order 
that cannot be matched immediately for a given time and 
attempts to match the stored orders With quotes subsequently 
entered into the system and passed to the broker. 

26. An anonymous trading system according to claim 16 
or 17, Wherein the means for matching and executing joint 
execution orders comprises means at the trading agent for 
sending to the broker a message instructing a joint execution 
order. 

27. An anonymous trading system according to any of 
claims 16 to 26, Wherein the means for matching and 
executing joint execution orders comprises means for 
receiving a message indicating that each of said orders 
comprising said joint execution order is executable and 
means for completing the joint execution order only When 
all orders in the joint execution order are executable. 

28. An anonymous trading system according to claim 27, 
Wherein an order is executable only after completion of a 
credit check on the counterparty. 

29. An anonymous trading system according to claim 27 
or 28, Wherein the means for matching and executing joint 
execution orders comprises means for adjusting the volume 
of each of the orders to correspond to the volume of the 
smallest executable order of the joint execution order. 

30. An anonymous trading system for trading instrurnents 
betWeen traders, comprising: 

a plurality of order input devices; 

a netWork of matching engines for matching orders corn 
prising bids and offers and for assisting in executing 
deals Where orders are matched; 

a plurality of market distribution means for distributing 
bid and offer information to trader terrninals, the market 
distribution means being responsive to the matching 
engine and to bids and offers entered into the system; 

a plurality of interfaces betWeen trading ?oors comprising 
one or more of said order input devices, and the 
matching engines; Wherein: 

at least one of the interfaces and associated rnatching 
engines cornprise means for matching and executing 
joint execution orders comprising a plurality of linked 
orders, and include means for rejecting a joint execu 
tion order if less than all the plurality of linked orders 
are executable. 

31. An anonymous trading system according to claim 30, 
Wherein said means for executing joint execution orders 
comprises means for reducing the volume of each of the 
orders of the plurality of linked orders to the volume of, or 
in proportion to the volume of, the smallest executable order. 

32. An anonymous trading system according to claim 30 
or 31, Wherein each of said plurality of matching engines 
and associated interfaces cornprise said means for matching 
and executing joint execution orders. 

33. An anonymous trading system according to claim 32, 
Wherein said means for matching and executing joint execu 
tion orders includes, at each of said plurality of interfaces, 
means for converting a simple order for a ?rst transaction 
type input from a trader terrninal connected to the interface 
into a joint execution order for a second and third transaction 
type. 

34. An anonymous trading system according to claim 33, 
Wherein said ?rst transaction type is a currency pair having 
?rst and second currencies, said second transaction type is a 
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second currency pair comprising said ?rst currency and a 
third currency and the third transaction type is a third 
currency pair comprising said second currency and said third 
currency. 

35. An anonymous trading system for trading synthesised 
currency pairs betWeen traders comprising: 

a plurality of order input devices; 

a netWork of matching engines, each matching engine 
matching bid and offer orders entered into the system 
and assisting in the execution of deals Where bid and 
offer orders have been matched; 

market distribution means for distributing information 
relating to bid and offer orders in the system to the 
trader terminals; 

a plurality of interfaces betWeen trading ?oors each 
having one or more of the quote input devices and the 
matching engines; 

means for synthesising bid and offer orders for transac 
tions betWeen a pair of currencies having a ?rst cur 
rency and a second currency from bid and offer orders 
entered into the system for transactions betWeen a 
currency pair comprising the ?rst currency and a third 
currency and bid and offer orders entered into the 
system for transactions betWeen a currency pair com 
prising the second currency and the third currency; 

means at the matching engines and the interfaces for 
matching and executing joint execution orders com 
prising a plurality of orders linked together Wherein all 
of said linked orders are either executed together or 
rejected, and Wherein; 

the interfaces further include means for converting a bid 
or offer order in said synthetic currency pair into a joint 
execution order comprising an order in each of said 
currency pair comprising the ?rst and third currency 
and said currency pair comprising the second and third 
currency. 

36. An anonymous trading system according to claim 35, 
Wherein said bid or offer order in said synthetic currency pair 
is an invisible order. 

37. An anonymous trading system according to claim 36, 
Wherein said bid or offer order in said synthetic currency pair 
is a persistent order. 

38. An anonymous trading system for trading instruments 
betWeen traders; comprising: 

Aug. 8, 2002 

a plurality of trader terminals; 

A netWork of brokers, each broker comprising a matching 
engine for matching bid and offer orders entered into 
the system and for assisting in executing deals Where 
orders are matched, and market distribution means for 
distributing price messages to trader terminals; 

a plurality interfaces betWeen trading ?oors of said trader 
terminals and the brokers; 

Wherein the interfaces each further comprise means for 
entering compound orders comprising a series of bid or 
offer orders and a deal limit, Wherein the sum of the 
orders is greater than the deal limit, and the brokers 
each comprise means for cancelling the orders in the 
compound order When an amount equal to the deal limit 
has been executed. 

39. An anonymous trading system for trading synthesised 
currency pairs betWeen traders comprising: 

a plurality of order input devices; 

at least one matching engine for matching bid and offer 
orders entered into the system and assisting in the 
execution of deals Where bid and offer orders have been 
matched; 

market distribution means for distributing information 
relating to bid and offer orders in the system to the 
trader terminals; 

means for synthesising bid and offer orders for transac 
tions betWeen a pair of currencies having a ?rst cur 
rency and a second currency from bid and offer orders 
entered into the system for transactions betWeen a 
currency pair comprising the ?rst currency and a third 
currency and bid and offer orders entered into the 
system for transactions betWeen a currency pair com 
prising the second currency and the third currency; 

means for matching and executing joint execution orders 
comprising a plurality of orders linked together 
Wherein all of said linked orders are either executed 
together or rejected; and 

means for converting a bid or offer order in said synthetic 
currency pair into a joint execution order comprising an 
order in each of said currency pair comprising the ?rst 
and third currency and said currency pair comprising 
the second and third currency. 

* * * * * 


