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(57) ABSTRACT 

A method, System, computer program product, and data 
Structure for trading in which a Standardized contract is 
traded. The contract obligates a buyer and a Seller to Settle 
the contract based on a price of the contract at a first effective 
date. The contract is traded through an exchange that guar 
antees payment to the buyer of any amount owed to the 
buyer from the seller as a result of the contract and that 
guarantees payment to the Seller of any amount owed to the 
seller from the buyer as a result of the contract. The price of 
the contract is determined based on preselected notional 
cash flows discounted by at least one point on an interest rate 
Swap curve obtained from a preselected Swap rate Source. 
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METHOD, SYSTEM, AND COMPUTER PROGRAM 
PRODUCT FORTRADING INTEREST RATE 

SWAPS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. Applica 
tion Ser. No. 09/209,746, filed Dec. 11, 1998, which is 
incorporated herein by reference. This application claims 
priority from U.S. Provisional Application Ser. No. 0/074, 
588, filed Feb. 13, 1998, U.S. Provisional Application Ser. 
No.0/101,419, filed Sep. 22, 1998, and U.S. Provisional 
Application Ser. No. 0/104,400, filed Oct. 15, 1998, each of 
which is incorporated herein by reference. 

BACKGROUND OF INVENTION 

0002) 1. Field of the Invention 
0003. This invention relates to a method, a system, and a 
computer program product for trading and Settling a product. 
More particularly, the present invention relates to a method, 
a System, and a computer program product for trading and 
Settling a contract having a price based on any preselected 
interest rate Swap curve. 
0004 2. Discussion of the Background 
0005 An interest rate swap (IRS) is a well known finan 
cial transaction which usually occurs between two parties. In 
a Swap, the two parties agree to make payments to each 
other; the payments of the first and Second parties define the 
type of Swap. In a basis Swap, the payments made by the first 
and Second parties are based on different floating (i.e., 
changing) interest rates in the same currency. In a currency 
Swap, the payments are made based on either fixed and/or 
floating interest rates in different currencies. In an IRS, the 
payments made by the parties are in the same currencies, but 
one of the party's payments are based on a fixed interest rate 
while the other party's payments are based on a floating 
interest rate. The two parties to the IRS are called counter 
parties. 
0006 The purpose of an IRS is often to insulate or protect 
(like buying an insurance policy) one of the parties from 
changing interest rates. However, Such an insulation or 
protection from changing interest rates results in an added 
cost to the party Seeking protection from the potential 
change. This type of financial transaction, where the risk of 
loSS is reduced, is referred to as hedging. In the IRS, while 
one party is hedging its losses, the other party is Seeking 
financial gain based on Speculation that the added cost paid 
by the party Seeking to hedge its losses due to interest rate 
fluctuation will be greater than the actual change in value 
due to the interest rate change. 
0007 Advancing to further details of the mechanics of an 
IRS, the payments made between the parties are based on 
interest rates. However, the interest rate is only one factor in 
determining the amount of payment; the other factor is the 
amount of principal which is periodically multiplied by the 
different interest rates to determine the payments made by 
the parties to each other. However, in an interest rate Swap, 
there is no exchange or payment of principal, So the prin 
cipal is referred to as being a notional amount. This notional 
amount dictates the size of the interest payments and is 
agreed on by the parties when negotiating the terms of the 
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IRS. The notional amount remains constant for the duration 
of the Swap. For those unfamiliar with financial terminology, 
a glossary of general financial terms is provided in the 
appended “Glossary of Terms. 

0008 "FIG. 1 illustrates an exemplary IRS between a 
first dealer 2 (e.g., a typical bank which is relatively small 
in size) which desires to reduce the risk of interest rate 
fluctuation and a Second dealer 8 (e.g., a large financial 
institution) which is willing to accept a risk in interest rate 
fluctuation in return for receiving a higher fixed interest rate. 
The first dealer 2 agrees to pay the Second dealer 8 interest 
payments that are based on a long term fixed rate. In 
eXchange, the Second dealer 8 agrees to pay the first dealer 
2 interest payments that are based on a short term floating 
rate. Thus, the first dealer 2 and the second dealer 8 are 
counterparties. Typically, the floating interest rate is tied to 
the London Interbank Offered Rate (LIBOR). If the first 
dealer 2 and the Second dealer 8 enter into a Swap over a 
period of five years, the first dealer 2 pays out interest to the 
Second dealer 8 according to the fixed long term rate and 
receives interest from the Second dealer 8 according to the 
three month LIBOR rate for a five year period. Conversely, 
the second dealer 8 receives interest payments from the first 
dealer 2 according to the fixed long term rate and payS 
interest payments to the first dealer 2 based on the floating 
short term rate (i.e., the three month LIBOR rate). As 
mentioned above, both the fixed long term rate and the 
LIBOR rate are applied to a common notional principal. 
Alternatively, both series of cash flows could be based on 
different floating interest rates, i.e., variable interest rates 
that are based upon different underlying indices. This type of 
IRS is known as a basis or a money market Swap. 

0009. Before entering an IRS contract, the first dealer 2 
and the second dealer 8 may try to value the price of the IRS 
before making a decision whether to enter into the IRS 
contract. The value of an IRS is the difference between the 
net present value (NPV) of the two future income streams 
that are Swapped by the first dealer 2 and the Second dealer 
8. Because the floating interest rate varies in the future, the 
Size of each future cash flow based on the floating interest 
rate is not known to either the first dealer 2 or the second 
dealer 8. To solve this problem the Swap market uses 
forward implied interest rates to estimate the NPV of the 
fixed and floating interest rates. The forward interest rates 
may be derived from the International Swap Dealers Asso 
ciation (ISDA) Benchmark Swap Rates fixing, for example. 
0010. An IRS is effectively a construction of two cash 
flow streams with the same maturity. One of the cash flow 
Streams is comparable to that of a bond (fixed interest rate 
payments) and the other cash flow Stream is comparable to 
a periodically revolving borrowing/lending facility or Float 
ing Rate Note (floating interest rate payments). Mathemati 
cal analysis shows that the NPV of an IRS has an interest 
rate Sensitivity similar to the price of a bond having a similar 
coupon, maturity, and credit rating. 

0011. The similarity in the interest rate sensitivity of IRSs 
and bonds explains the heavy use of government bond 
futures, government bond repos, and the cash market to 
manage interest rate risk resulting out of IRS transactions. 
However, this practice also involves two major disadvan 
tages. First, both market Segments are based on different 
credits and therefore an unexpected change in the yield 
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differential of the two markets could result in heavy losses. 
Second, conventional techniques require efficient access to 
the bond and repo market. Specifically, repo transactions can 
be problematic Since these transactions have to be renego 
tiated on a regular basis and market conditions can be very 
volatile. 

0012 For a more comprehensive treatment of the subject 
of Swaps. See Kolb, Robert W., “Futures, Options, and 
Swaps,”2 ed., May 1997, incorporated herein by reference. 
For an overview of general financial theory, See Brealy and 
Myers, “Principles of Corporate Finance,” McGraw-Hill 
Companies, Inc., 1996, incorporated herein by reference. 

0013 The IRS market is, by some measures, the largest 
sector of the global fixed income market. The size of the IRS 
market has grown from Zero dollars in 1980 to approxi 
mately $30 trillion outstanding as of mid-1998. 
0.014. Despite the enormous size of the IRS market, 
barriers to entry exist for new, and Sometimes existing, 
participants. This is due to the fact that the IRS market is a 
marketplace which is based on bilateral agreements rather 
than on tradeable and Securitized assets. However, the 
International Swaps and Derivatives Association (ISDA) 
provides a legal master documentation for IRS transactions 
(http://www.isda.org/cl.html), which is heavily used. ISDA 
agreements are essential for each new counterparty, and 
amendments to agreements are required for each new deal 
with a particular counterparty. Thus, each transaction is a 
Separately negotiated contract with little Standardization of 
financial terms. The contracts are lengthy and complex, and 
legal review is required for each transaction. Hence any 
large and Sophisticated users must endure the overhead 
burdens associated with the conventional, inefficient oper 
ating environment of the IRS market. 
0.015 Within the IRS market, bilateral netting agree 
ments facilitate netting of positions between Specific coun 
terparties by reducing credit exposure and freeing up capital; 
however, it is difficult, if not impossible, for participants to 
freely net deals acroSS multiple counterparties. Further, it is 
time consuming and cumberSome to Settle each agreement 
Separately, and there is no guarantee that the cancellation or 
assignment of a particular contract provides the best price. 

0016. The users of the IRS market are, in essence, all 
organizations who are exposed to interest rate risk. This 
includes banks, State treasuries, Supranational organizations, 
insurance companies, investment funds, large corporations, 
and increasingly Small and medium sized corporations. The 
major participants and liquidity providers in the IRS market 
are global banks which are able to manage interest rate risk 
and efficiently administer the vast number of IRS transac 
tions. 

0017. The various barriers to entry into the IRS market 
have resulted in a heavy concentration of business among a 
handful of the largest global banks. This oligopolistic envi 
ronment has led to an artificial lack of market transparency 
(since each transaction is unique and propriety to the coun 
terparties) and the discrimination of many market partici 
pants who would benefit from more direct access to the IRS 
market. Large and Sophisticated users of IRSS (for example, 
large corporations) must often operate at a pricing disad 
Vantage to the large global banks with whom they must 
conduct their business. 
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0018. In the past, at least one attempt was made to 
eradicate some of the problems that exist in the IRS market. 
In the 1980's, the Chicago Board of Trade (CBOT) intro 
duced a product that Sought to replicate the interest rate 
Sensitivity of an IRS by applying the product design of 
short-term interest rate instruments, i.e., 100 minus the IRS 
rate of a predefined maturity. However, the CBOT product 
exhibited considerable design problems and received little 
customer Support. 

SUMMARY OF INVENTION 

0019. The invention is based on the concept of the 
creation of an array of notional cash flows which are 
discounted to a predefined date and based on at least one 
point on the IRS curve of a particular currency. 
0020. Accordingly, it is an object of the present invention 
to provide a novel method, System, and computer program 
product for trading contracts that are valued based on at least 
one point on an IRS curve. 
0021. It is an additional object of the present invention to 
provide a novel method, System, and computer program 
product for Settling contracts that are valued based on at least 
one point on an IRS curve. 
0022. It is another object of the present invention to 
provide a novel method, System, and computer program 
product for an improved trading and hedging instrument in 
the IRS market. 

0023. It is a further object of the present invention to 
provide a novel method, system, and computer program 
product that reduces the overhead costs associated with 
conventional interest rate hedging. 
0024. It is a yet another object of the present invention to 
provide a novel method, System, and computer program 
product for transparently pricing a contract having a price 
sensitivity similar to an IRS. 
0025 Additionally, it is another object of the present 
invention to provide a novel method, System, and computer 
program product which allows equal chances for a greater 
number of market participants to get exposure to IRS market 
risk. 

0026 Furthermore it is another object of the present 
invention to provide a novel method, System, and computer 
program product which reduces the cost of capital associated 
with being exposed to IRS risk. 
0027. These and other objects are provided by a method, 
System, computer program product, and data Structure for 
transparently pricing interest rates Swap contracts. Accord 
ing to the invention, a Standardized contract is traded. The 
contract obligates a buyer and a Seller to Settle the contract 
based on a price of the contract at a first effective date. The 
contract is traded through an exchange or alternative trading 
mechanism (e.g., a clearing agent) and cleared by a clear 
inghouse that guarantees payment to the buyer of any 
amount owed to the buyer from the seller as a result of the 
contract and that guarantees payment to the Seller of any 
amount owed to the seller from the buyer as a result of the 
COntract. 

BRIEF DESCRIPTION OF DRAWINGS 

0028. A more complete appreciation of the invention and 
many of the attendant advantages thereof will be readily 
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obtained as the same becomes better understood by refer 
ence to the following detailed description when considered 
in connection with the accompanying drawings, wherein: 
0029 FIG. 1 is a block diagram illustrative of a conven 
tional IRS transaction between the first dealer 2 and the 
Second dealer 8; 
0030 FIG. 2 is a block diagram illustrative of an 
eXchange-based trading System for trading a contract priced 
according to the present invention; 
0.031 FIG. 3 is a block diagram illustrative of an over 
the-counter (OTC) trading System for trading contracts 
priced according to the present invention; 
0032 FIG. 4(a) is a flowchart describing the pricing 
model for a transparently priced contract having a price 
Sensitivity based on an interest rate Swap; 
0033) 
CWC. 

0034 FIG. 5(a) is a flowchart showing the trading and 
processing of a cash Settled contract priced according to the 
pricing model in FIG. 4(a); 
0035 FIG. 5(b) is a flowchart showing the trading and 
processing of a contract similar to the one in FIG. 5(a), but 
with an autoroll feature that automatically rolls a party's 
position forward to the next effective date; 
0.036 FIG. 6 is a flowchart showing the trading and 
processing of an option to trade a contract priced according 
to the pricing model of FIG. 4(a). 
0037 FIG. 7 is a block diagram of a general purpose 
computer 100 programmed according to the teachings of the 
present invention; 
0038 FIGS. 8, 9, 10A, and 10B are images of spread 
sheet Screens that illustrate how the present invention can be 
implemented with a Standard Spreadsheet program; and 
0039 FIG. 11 shows how FIGS. 11A, 11B, 11C, and 11D 
collectively form an image of a spreadsheet Screen 34 that 
illustrates an alternative manner of implementing the present 
invention with a Standard Spreadsheet program. 

FIG. 4(b) is a graph of a typical interest rate swap 

DETAILED DESCRIPTION 

0040. Referring now to the drawings, and more particu 
larly to FIG. 2 thereof, a block diagram illustrative of an 
eXchange-based trading System for trading contracts having 
a price sensitivity similar to an IRS is shown. There are two 
main varieties of the inventive contract-the cash Settled 
variety and the autoroll variety-which are described in 
greater detail below with reference to FIGS. 5(a) and 5(b). 
0041 Referring back to FIG. 2, a first dealer 2, a second 
dealer 8, and a third dealer 10 communicate with a futures 
eXchange 11. A customer 12 communicates with the first 
dealer 2, and customers 14 and 16 communicate with the 
Second dealer 8. The futures exchange 11, pricing vendors 
22 and 24, the second dealer 8, and customer 14 each have 
a pricing units 20a, 20b, 20c, 20d, 20e, respectively, that 
communicate with a Swap rate Source 18. The first dealer 2, 
the first customer 12, and the third dealer 10 communicate 
with the pricing unit 20b of the pricing vendor 22. Similarly, 
the customer 16 communicates with the pricing unit 20c of 
the pricing vendor 24. The communications between the 
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various entities in the System include, but are not limited to, 
trade entries, comparisons, the eXchange of money, or any 
other type of information, data, or evidence. 
0042. The futures exchange 11 provides a forum through 
which the dealers 2, 8, 10 can trade. The futures exchange 
11 incorporates any variety of rules, conventions, and facili 
ties for trading between the dealers 2, 8, 10. For example, the 
futures exchange 11 can have a trading floor where trades are 
physically made, or the futures exchange 11 can provide a 
connection to a computer network over which trades are 
executed electronically. The futures exchange 11 may 
include an internal or independent clearinghouse (not 
shown) that becomes the counterparty to all or a portion of 
the contracts traded on the exchange, and thus, guarantees 
the financial integrity of the dealers 2, 8, 10. The futures 
eXchange 11 may also provide for anonymous trading 
between the dealers 2, 8, 10. 

0043 Preferably, the futures exchange 11 incorporates a 
Screen-based (i.e., computerized) trading System. For 
example, the London Interbank Financial Futures and 
Options Exchange's (LIFFE's) electronic trading platform, 
APT (Automated Pit Trading System), may be used. Other 
trading platforms, such as LIFFE CONNECT, are also 
Suitable, as the present invention is easily adapted to virtu 
ally any conceivable trading system. LIFFE CONNECT 
incorporates an open architecture and is accessible over the 
Internet. The invention is also applicable to any trading or 
futures market in the United States or elsewhere in the 
world, for example, the Chicago Board of Trade, the Chi 
cago Mercantile EXchange, the Bolsa de Mercadorias e 
Futoros (in Brazil), the London International Financial 
Futures Exchange, the New York Mercantile Exchange, 
MATIF (in Paris, France), the London Metal Exchange, the 
Tokyo International Financial Futures Exchange, the Tokyo 
Commodity Exchange for Industry, and the Meff Renta 
Variable (in Spain). 
0044) The dealers 2, 8, 10 each have respective accounts 
with the futures exchange and execute trades through the 
futures exchange 11 on their own behalf and on behalf of the 
customers 12, 14, 16. Preferably, margining takes place 
periodically between the futures exchange 11 and the dealers 
2, 8, 10. Most preferably, margining may occurs on a 
mark-to-market basis Since that is the prevailing convention 
in futures markets, although the invention may be imple 
mented without margining, if desired. 

004.5 The customers 12, 14, 16 may be any individual, 
group, or institution that wishes to trade a contract having a 
price Sensitivity resembling an IRS; for example, Swap 
traders, bond hedgers, arbitrageurs, speculators, yield curve 
traders, and relative value traders are potential customers. 
The customerS 12, 14, 16 receive price quotes of various 
traded contracts from the dealers with which they have 
established trading accounts. The customers 12, 14, 16 may 
also receive model prices from the pricing units 20a, 20b, 
20c, 20d, 20e, which may be programmed computers, for 
example, the general purpose computer 100 shown in FIG. 
7. AS shown, customer 14 has its own model pricing unit 
20e, whereas customer 12 obtains model prices generated by 
the pricing unit 20b of pricing vendor 22, and customer 16 
obtains model prices generated by the pricing unit 20c of 
pricing vendor 24. In deciding whether to place a trade with 
a particular dealer 2, 8, or 10, the customers 12, 14, 16 can 
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compare the prices quoted by the dealers 2, 8 and 10 against 
the model price generated by the model pricing units 20a, 
20b, 20c, 20d, 20e. For example, the customer 16 could 
compare price quotes received from the Second dealer 8 
against the price quotes received from the pricing unit 20c 
of the pricing vendor 24. The dealers may also provide the 
model price to the customers. Although the quoted price will 
be dictated by the forces of Supply and demand (as with any 
other traded product), in most instances, the quoted price 
will be tied to the model price Since the model price becomes 
the Settlement price when the traded contract matures or 
rolls. “Maturity” and “roll” are described in greater detail 
below with reference to FIGS. 5(a) and 5(b). 
0.046 A Swap rate source 18 provides the IRS curve. The 
Swap rate Source 18 can be any Source of interest rates 
suitable for determining the net present value (NPV) of an 
IRS, such as forward interest rates. Preferably, the Swap rate 
Source is LIBOR for interest rates less than a year and is the 
ISDA Benchmark Swaps rate fixings for interest rates one 
year or more into the future. The Swap rate curve is a plot of 
the interest rates obtained from the Swap rate source 18; for 
example, the Swap rate curve could be defined by LIBOR at 
3, 6, and 9 months and by the ISDA Benchmark Swaps Rate 
fixing at 1 year, 2 years, 3 years, etc., until the maturity of 
the contract. In an alternate embodiment, the Swap rate 
Source is EURIBOR, TIBOR, or any other suitable Swap rate 
SOCC. 

0047. The pricing units 20a, 20b, 20c, 20d, 20e provide 
the model price for the contracts. For any Set of interest rates 
and notional cash flows, the pricing units 20a, 20b, 20c, 20d, 
20e can determine the model price of any contract priced in 
accordance with the present invention. The model pricing 
units 20a, 20b, 20c, 20d, 20e may include a programmed 
microprocessor, dedicated circuitry, or any combination 
thereof, configured to determine the model price. Also, Some 
customers and dealers may wish to alter the pricing model 
used by the model pricing units 20a, 20b, 20c, 20d, 20e if, 
for example, the alterations are believed to result in a better 
predictor of future prices than the pricing model. It should 
be noted, however, that the actual Settlement prices are 
determined with the pricing model in the model pricing units 
20a, 20b, 20c, 20d, 20e, i.e., the model price becomes the 
Settlement price. 

0048. The model price is the NPV of a stream of future 
cash flows discounted by the Swap interest rates applicable 
in each future time period when a cash flow is received (for 
example, at the end of 1 year, at the end of 2 years, at the end 
of 3 years, etc.). To determine the model price, the pricing 
units 20a, 20b, 20c, 20a, 20e model the two series of cash 
flows, builds a par yield curve based on traded rates, 
converts the par yield curve into a Zero coupon curve, 
interpolates between the Zero rates, determines the discount 
factors using bootstrapping, and multiplies the notional cash 
flows with the discount factors, as discussed below with 
reference to FIG. 4(a). 
0049. If a dealer or customer does not have their own 
pricing unit, model prices may be obtained from pricing 
vendors 22 and 24. As shown in FIG. 2, a second dealer 8 
and customer 14 each have their own pricing unit 20d and 
20e, respectively, to calculate model price. On the other 
hand, the first dealer 2, the third dealer 10, customer 12, and 
customer 16 do not have their own pricing units, and 
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therefore, must obtain model prices that are generated exter 
nally. The first dealer 2 and the customer 12 receive model 
prices from pricing vendor 22, and the customer 16 receives 
model prices from the pricing vendor 24. 

0050. The various communications links between the 
futures exchange 11, the first dealer 2, the customer 12, the 
third dealer 10, the pricing vendor 22, the Swap rate Source 
18, the second dealer 8, the customer 14, the pricing vendor 
24, and the customer 16 can be established over a network 
of computers linked by telephone lines, for example. Alter 
natively, Some or all of the interconnections can be estab 
lished by voice over a telephone network. For example, 
customers 12 and 16 may each have their own general 
purpose computer 100 (FIG. 7) that communicates with a 
general purpose computer 100 of the pricing vendor 22 or 
the pricing vendor 24 via public telephone lines. Likewise, 
communications between the Swap rate Source 18 and the 
various pricing units 20a, 20b, 20c, 20d, 20e can be estab 
lished over a private computer network and/or over a 
publicly accessible computer network. Potential computer 
networks over which the present invention can be imple 
mented include local area networks and wide area networks, 
including the Internet, for example. Computer network 
Systems. Such as those provided by Bloomberg Financial and 
Reuter's are easily adapted to provide pricing vendors 
and/or to disseminate the interest rates provided by the Swap 
rate Source. Also, anyone with a model pricing unit could 
obtain the interest rate curves indirectly (for example, from 
a publication), and manually input the information into a 
model pricing unit. 
0051 FIG. 3 is a block diagram describing an over-the 
counter (OTC) trading System for contracts having a price 
sensitivity similar to an IRS. The OTC trading system of 
FIG. 3 is similar to the exchange-based trading system of 
FIG. 2, except that the OTC trading system of FIG. 3 
incorporates brokerS 26 and a clearing agent 28 instead of a 
Single futures exchange 11. The clearing agent 28 handles all 
of the trading, netting, and margining between the dealers 2, 
8 and 10. The clearing agent 28 preferably becomes the 
counterparty to all of the contracts traded therein, and thus, 
guarantees performance on each contract. The clearing agent 
28 may also provide for anonymous trading between the 
dealers 2, 8,10. The brokers 26 make confirmations to the 
dealers 2, 8,10 that the trades of the dealers 2, 8, 10 have 
been executed. 

0052 The brokers 26 are preferably inter-dealer brokers 
who display live quotes from the dealers 2, 8, 10. After 
confirmation with a particular broker, each transaction is 
cleared through the clearing agent 28. Once the transaction 
is cleared through the clearing agent 28, the clearing agent 
28 becomes the counterparty and guarantor to each contract. 
The clearing agent 28 may require that each customer 2, 8, 
10 be approved by the clearing agent 28 to become a 
counterparty to the clearing agent 28. 

0053. The present invention is readily implemented on a 
System of networked computerS Such as a local area network 
or a wide area network (e.g., the Internet). Accordingly, 
buyers and Sellers can Send and receive trade data and other 
information (including prices, bids, quotes, basis informa 
tion, and information relating to Specific contracts, for 
example) at remote locations. The System of networked 
computerS may also be configured to permit the dealers 2, 8, 
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10 to trade over the network. For example, trades could be 
executed over the Internet. The system of networked com 
puterS may form all or a portion of the exchange through 
which trading occurs (e.g., the futures exchange 11 or the 
clearing agent 28). 
0054 FIG. 4(a) is a flowchart that shows how the prices 
of the contracts are calculated in the pricing units 20a, 20b, 
20c, 20d, 20e using a pricing model. The pricing model of 
FIG. 4(a) calculates the NPV of predefined cash flows. 
Thus, futures contracts that are priced according to the 
pricing model represent agreements to purchase or Sell an 
IRS at a future date called the effective date or settlement 
date. 

0055. In step S1, a notional bond is selected having a 
notional coupon rate F, and a notional maturity M. Thus, the 
notional bond is a Series of notional cash flows. The notional 
bond can be based on a fictitious Series of cash flows or it can 
be based on the cash flows resulting from actual Sources, for 
example, ten year German bonds (Bunds), five year Treasury 
Notes, etc. Choosing different denominations of currency 
cash flows permits the contracts to be expressed in different 
denominations. The cash flows may be implemented in any 
currency, e.g., Euros, German marks, Japanese yen, United 
Kingdom pounds, Singaporean dollars, Swiss francs, Italian 
lira, Hong Kong dollars, Australian Dollars, and U.S. dol 
lars. If the notional coupon is 4.5%, for example, then the 
notional coupon rate F, is 0.045 (representing a bond that 
paid 4.5% of the notional amount every i" time period until 
the M" time period). 
0056. In step S2, the Swap rate C, is selected for every 
time period i. A graph of Swap interest rates C, Versus time 
periods until maturity i, forms a Swap rate curve C. The 
Swap rate curve C is a par yield curve. That is, the Swap rate 
C, for a particular maturity j, is defined as the fixed coupon 
on an IRS that would allow the IRS to trade at par (at zero 
cost, in the case of an IRS). FIG. 4(b) shows an exemplary 
Swap rate curve C for i=1 to 10 years. 
0057 The Swap rates selected to form the Swap rate curve 
can be provided by any suitable source of forward interest 
rates. Preferably, the Swap rate source 18 is a commonly 
accepted source such as the LIBOR for future interest rates 
less than one year away and the ISDA Benchmark Swaps 
Rate fixing for future interest rates more than one year away, 
although any other desired Source may be used. Interpola 
tion may be used to determine Swap rates in time periods for 
which an express rate does not exist. If interpolation is used, 
linear interpolation, exponential interpolation, cubic spline 
interpolation, exponential Spline interpolation, or any other 
desired type of interpolation may be used. 

0.058. In step S3, an effective date is selected for cash 
Settled contracts. For a cash Settled contract, the effective 
date is the date at which the contract ends and the two parties 
must Settle the Outstanding amount. For autoroll contracts, a 
maturity date is also Selected in Step S3. Thus, a cash Settled 
contract is similar to a futures contract in that the counter 
parties agree to enter an IRS at a future date, i.e., the 
effective date. On the effective date, however, the seller and 
the buyer do not actually enter into an IRS transaction; 
rather, the parties Settle the difference between the price that 
they contracted for and the model price of the cash Settled 
contract. The model price may be determined by the pricing 
model shown in FIG. 4(a), for example. Thus, if a seller and 
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a buyer agree to enter into an IRS transaction for S100 on the 
effective date, when the effective date arrives, the buyer payS 
the seller S5 if the model price is S95. If the model price had 
been S105, the seller would have payed the buyer S5. This 
example assumes that the contracts are not marked-to 
market. If the contracts had been marked-to-market, the 
buyer and Seller would have Settled any outstanding amounts 
daily, at the close of trading. Thus, the cash exchanged at the 
effective date would be the difference between the previous 
day's model price after the close of trading and the model 
price at the effective date. 

0059 For an autoroll contract, the effective date is the 
date on which the counterparties Settle any outstanding 
amount, and the contract automatically rolls over to the next 
effective date. At the rollover, the counterparties enter into a 
new agreement to Settle on the next effective date, based on 
the difference between the current model price and the 
model price at the next effective date. Thus, the counterpar 
ties do not bid or negotiate on the price of the new contract; 
the buyer is obligated to buy at the current model price (i.e., 
the spot price), and the Seller is obligated to sell at the 
current model price. When the contract rolls over, the parties 
effectively enter into a new, cash Settled contract at the 
current model price (based on the next effective date). For 
example, a buyer agrees to pay a Seller S100 for an autoroll 
contract having a first effective date of December 15. On 
December 15, the model price is S98, so the buyer pays the 
Seller S2 (assuming that the contract is not marked-to 
market). If the next effective date is March 15 and the model 
price on December 15 for delivery on March 15 is S94, then 
the seller will owe the buyer money if the model price on 
March 15 greater than $94. On the other hand, the buyer will 
owe the seller money if the model price on March 15 is less 
than $94. Thus, the initial futures price of the autoroll 
contract will be based on the bidding between the dealers 2, 
8, 10. Thereafter, on each effective date, the futures price of 
the autoroll contract will automatically be reset to the model 
price for the next effective date. 

0060. The effective dates for the cash settled contracts 
and the autoroll contracts preferably occur on the same dates 
four times a year. For example, all of the effective dates may 
occur on the International Money Market (IMM) effective 
dates every March, June, September, and December. The 
maturity date for the autoroll contracts may be equal to, or 
earlier than, the maturity date of the underlying notional 
bond. 

0061. In step S4, the Zero coupon discount factors di, are 
determined for every time period i. The discount factor d, 
represents the Zero coupon discount factor calculated from 
the Swap rate applicable for the period between the effective 
date and the i" notional cash flow. Thus, each discount factor 
d represents the value today of one dollar received at time 
period i, based on the Swap rate applicable in time period i. 
If the ISDA Benchmark Swaps Rate fixing provides the 
Swap rate curve, then the Zero coupon discount factors may 
be constructed from the most recent ISDA Benchmark Swap 
Rates fixing, using a Standard bootstrap method. Then, the 
discount factors are rounded, for example, to the eighth 
decimal place. For time period i-1, the following formula is 
used to determine di : 
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d 

0.062 where A and C are the accrual factor and the Swap 
rate, respectively, for the first time period (i=1). The accrual 
factor, A, represents the accrual factor between notional cash 
flows. For example, A could be defined in days on 30/360 
day count basis Since a 360 day count is conventional in the 
many bond markets. Then, A would be the number of days 
between the dates of the i-1" and i" notional cash flows. 

0.063 For all time periods from i=2 to i=M, bootstrapping 
is applied, using the following formula to determine d: 

i-l 

1 - CXAid, 
i=l 

0064) where j is a positive integer, and A; and A are the 
accrual factors in time period i and j, respectively. This 
proceSS is called bootstrapping because d 1 has to be deter 
mined in order to determine d. 
0065. In step S5, the price is determined using the fol 
lowing formula: 

i 

din + FX Aid 
i=1 

Model Price = (nominal value) 

0.066 The nominal value is an arbitrary number which 
preferably results in the final price having an order of 
magnitude Similar to the price quotations of other traded 
contracts. For example, if the nominal value is 100, then the 
starting price of each contract will be around 100 if the Swap 
interest rates Selected by the futureS eXchange 11 or clearing 
agent 28 are close to the nominal coupon rate. 
0067. The pricing model is used to determine the price of 
the autoroll and cash Settled contracts when the contracts are 
Settled, whether Settlement occurs daily, on the Settlement 
date, or otherwise. If the pricing model of FIG. 4(a) is used 
to determine the Settlement price, then the contracts will 
have a price Sensitivity Similar to an interest rate Swap. 
0068 Contracts that are priced using the same pricing 
model and Set of inputs are transparently priced because the 
contracts are Standardized. In other words, once a pricing 
model and set of inputs are established (e.g., the pricing 
model shown in FIG. 4(a), using the Swap curve, notional 
cash flows, and notional maturity shown in FIG. 8), a 
fungible contract based on the established pricing model and 
inputs can be traded. Such a contract offerS Several advan 
tages: first, the contract can be freely traded by the dealers 
without regard to the identity of the counterparties; Second, 
there is no need to enter into a unique, Separately negotiated 
contract for each trade; and third, the benefits of trading on 
an exchange can be realized (e.g., guaranteed performance 
on the contract, economies of Scale and Scope, etc.). 
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0069 FIG. 5(a) is a flowchart that shows an example of 
how a cash Settled may be processed and traded. The cash 
Settled contract is similar to a futures contract in that the 
party purchasing the contract agrees to buy the cash flows 
embodied by the contract at a future time for a price 
determined at a present time (e.g., today). Likewise, the 
party Selling the contract agrees to Sell the IRS embodied by 
the contract at a future time for a price determined at a 
present time (e.g., today). 
0070 First, in step S51 the cash settled contract is traded, 

i.e., it is either Sold or purchased by one of the dealers 2, 8, 
10 on an exchange (e.g., the futures exchange 11 or the 
clearing agent 28). The trades can be executed using any 
known System of trading, but preferably, the trades are 
executed (and confirmed) over a computer network So that 
trades take place quickly and efficiently, and So that records 
of trading activity can be automatically updated. 
0071. A trade occurs when a particular dealer makes an 
offer to buy or sell a cash settled contract, and that offer is 
accepted by another dealer that trades on the exchange. 
Typically, the offer is made available to all other dealers. A 
dealer does not have to own a contract to Sell it, Since a Sale 
only represents the dealer's obligation to pay or receive the 
difference between the Sales price (i.e., the futures price) and 
the price at the effective date (i.e., the spot price). Thus, for 
each type of contract, the number of contracts outstanding at 
any given time is only limited by the number of accepted 
offers to buy and sell. 
0072 The purchase or sales price of the contract is 
determined by Supply and demand; however, the purchaser 
or Seller of the cash Settled contract may use the model price 
generated by a pricing unit as an estimated or fair price that 
can be compared to the market price. Since the model price 
becomes the actual price at Settlement (as explained below), 
the market price and the model price will converge under 
normal circumstances as the effective date nears. 

0073. In step S52, the exchange on which the cash settled 
contract is traded (e.g., the futures exchange 1I or the 
clearing agent 28) checks to see whether the effective date 
has arrived. If the effective date has not arrived, then in steps 
S53 and S54, the contracts are marked-to-market. In step 
S53 the exchange uses its pricing unit 20a to determine the 
model price of the cash Settled contract at the close of 
trading in accordance with the pricing model of Figure Then, 
in Step S54 daily Settlement takes place. In daily Settlement, 
the counterparties to the traded contract Settle the outstand 
ing amount, based on the difference between today's model 
price at close and yesterday's model price at close. For 
example, if dealer 2 buys DM 500,000 worth of a particular 
contract at 99.00, and the model price at close is 99.25, then 
dealer 2 will owe the exchange (500,000)(2.5/100)=DM 
1,500, assuming a nominal value of 100 in step 5(a). With 
steps S53 and S54, the exchange can maintain the dealers 
2, 8, 10 margin requirements. 

0074) If the effective date has arrived in step S52, then in 
step S55 the exchange uses its pricing unit 20a to determine 
the model price, using the pricing model of FIG. 4(a). The 
model price at the effective date becomes the Settlement 
price of the contract. Then in step S56, the counterparties to 
the contract settle (via the exchange) based on the difference 
between the previous day's price at close and the Settlement 
price. If the contract was not marked-to-market and the 
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eXchange did not require margin, then the parties would pay 
the difference between the purchase (or sales price) and the 
Settlement price. 
0075 Preferably, the exchange nets the gains and losses 
of the various dealers in steps S54 and S56 to reduce the total 
number of transactions and the associated transaction costs. 
At any given time during the duration of the cash Settled 
contract, the pricing units 20a, 20b, 20c, 20d, 20e can be 
used to determine a model price in accordance with the 
pricing model of Figure However, at the close of trading 
each day and at the effective date, the model price becomes 
the actual price used for marking-to-market and Settlement. 
0076 FIG. 5(b) is a flowchart that shows an example of 
how an autoroll contract is traded and processed. The trading 
and processing of an autoroll contract is very Similar to the 
trading and processing of the cash Settled contract described 
in FIG. 5(a), with the addition of a roll feature which causes 
the autoroll contract to roll automatically at a date when the 
contract would Settle if it were a cash Settled contract. Thus, 
the autoroll contract behaves like a Series of consecutive 
cash Settled contracts. 

0077. In step S61, an autoroll contract is traded, i.e., it is 
either Sold or purchased by a dealer. Autoroll contracts can 
be traded in the same manner as cash Settled contracts; thus, 
step S61 is analogous to step S51. 
0078. In step S62, the exchange determines whether the 
next effective date has arrived. The effective dates are 
preferably Spaced evenly throughout the year and may 
coincide with the effective dates for other futures contracts. 
For example, the IMM effective dates may provide the 
effective dates. 

0079 If the effective date has not arrived in step S62, 
then in step S63 it is determined whether the contract 
embodied by the autoroll contract has matured. If the 
notional cash flows of the autoroll contract are based on an 
actual bond, then the maturity of the autoroll contract 
preferably coincides with the maturity of the actual bond. 

0080) If the contract has not matured in step S62, then in 
steps S64 and S65 the contracts are marked-to-market. In 
step S64, the model price of the contract is determined after 
the close of trading, using the pricing model of FIG. 4(a). 
Next, in Step S65 daily margining takes place based on the 
closing price determined in step S64. Steps S64 and S65 
correspond to steps S53 and S54, respectively, of FIG. 5(a). 
0081) Steps S62, S63, S64 and S65 are repeated daily 

until the next effective date arrives as determined in Step 
S62. If the next effective date has arrived, then in step S66 
the Settlement price is determined, using the pricing model 
of FIG. 4(a), and the autoroll contract is settled. Note that 
step S66 is the same as steps S55 and S56 in FIG. 5(a). 
0082. After the settlement price has been determined and 
the contract settled in step S66, then the autoroll contract is 
automatically rolled in step S67. The rolling step S67 
preferably takes place without a specific user action; there 
fore, the autoroll contract is considered to be automatically 
rolled in step S67. When the contract is rolled, the price of 
the contract is set to the model price based on the next 
effective date, and thus, the counterparties to the autoroll 
contract have effectively entered into a new agreement to be 
Settled on the next effective date. For example, a purchaser 
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and seller of an autoroll contract settle in step S66. When the 
contract rolls in Step S67, the purchaser is obligated to 
purchase the IRS represented by the contract on the next 
effective date at the new model price, as determined by the 
pricing model of FIG. 4(a). Likewise, the seller of the 
autoroll contract is obligated to sell the IRS represented by 
the contract on the next effective date at the new model 
price, as determined by the pricing model of FIG. 4(a). 
Since the next effective date is closer to the date of maturity 
of the underlying notional bond, the model price will typi 
cally change, depending on the shape of the Swap rate curve 
C. AS the autoroll contract approaches maturity, the price 
will approach par, Similar to a bond. It should be noted that 
the cash Settled contract has no accrued interest; however, 
the autoroll contract has accrued interest because it has not 
Settled, i.e., it is automatically rolled. 
0083) Note that the autoroll contract's roll can be traded 
as well. The roll is traded by buying the front month autoroll 
contract and Selling the back month autoroll contract. Thus, 
even though every outstanding autoroll contract automati 
cally rolls at the end of the front month, a dealer may wish 
to buy the front month contract and sell the back month 
contract in certain market conditions. 

0084. Between effective dates, steps S62, S63, S64 and 
S65 are performed, and on the reset date, steps S66 and S67 
are performed to reset the price and automatically roll the 
autoroll contract. 

0085. If the autoroll contract has matured, then in step 
S68 the price at maturity is determined by the pricing unit 
20a according to the pricing model of FIG. Then, in step S69 
the parties to the autoroll contract Settle. Since the autoroll 
contract in this example is marked-to-market, the counter 
parties need only pay or receive the difference in the price 
at maturity and the previous day's closing price (or the last 
reset price if the contract is not marked-to-market). Note that 
steps S54, S56, S65, S66, and S69 are essentially the same 
Since, in each of these Steps, the model price is used to 
determine and Settle the obligations of the counterparties. 
Preferably in these Steps, the exchange nets the obligations 
of the counterparties to minimize the total number of trans 
actions and the dollar amount of the transactions. 

0086. With the cash settled contract, a dealer or customer 
wishing to maintain a particular position must purchase or 
Sell a new cash Settled contract every time the Settlement day 
arrives (e.g., every three months). With the autoroll contract, 
the Same dealer or purchaser does not have to purchase a 
new contract because the autoroll contract automatically 
rolls on each effective date (e.g., every three months), and 
thus a new agreement between the counterparties is formed 
on each effective date. A counterparty to an autoroll contract 
can get out of an autoroll contract by either Selling its 
position or by waiting until the autoroll contract matures in 
step S63. 
0087. With the trading system of FIG. 2 or 3, both cash 
Settled contracts and autoroll contracts can be freely traded 
in accordance with the methodology of FIGS. 5(a) and 5(b). 
For a Selected notional cash flows, Swap curve, notional 
maturity, and effective date, the Settlement price of the 
contracts, as determined by the pricing model of FIG. 4(a), 
is the Same. Thus, contracts having a the Same notional cash 
flows, Swap rate curve, notional maturity, and effective dates 
are homogeneous with respect to one another. The only thing 
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that changes is the price at which dealers are willing to buy 
and Sell the contracts. By Selecting different notional cash 
flows, Swap rate curves, notional maturities, and effective 
dates, different types of contracts can be defined to meet the 
different tastes of the dealers 2, 8, 10. Even the pricing 
model can be changed, to cause the price of the contract to 
behave differently in response to virtually any variety of 
economic inputs. 

0088. In accordance with the invention, the pricing model 
of FIG. 4(a) may be implemented to determine the price of 
a Standardized contract. The transparent pricing of the 
inventive contracts permits them to be traded on an 
exchange like other Standardized commodity (e.g., cash 
futures). Since the contracts are predefined by the Selected 
notional cash flows, Swap curve, notional maturity, and 
effective date(s), there is no need for dealers to negotiate 
terms and make a unique contract for each trade. Thus, the 
problems that exist in the conventional IRS market (dis 
cussed above) are reduced or eliminated by the present 
invention. 

0089. Since the inputs (notional cash flow, IRS curve, 
etc.) to the inventive contract cause the price of the contract 
to behave similar to an IRS, the invention effectively puts an 
IRS in commodity form. AS discussed above, the inputs can 
be varied to Suit the tastes of existing and potential traders 
of the inventive contract. For example, by using a relatively 
long notional maturity (e.g., 5 years and 10 years) and a 
relatively short period between settlement dates (e.g., 3 
months), the inventive contract provides a short term instru 
ment that emulates a long term IRS and that can be freely 
traded on an exchange in commodity form. 

0090 FIG. 6 is a flowchart showing how an option to 
trade a contract (for example the contract described in FIG. 
5(a) or 5(b)) is traded and processed. In step S71, the option 
is traded and a strike price (i.e., exercise price) and exercise 
date are set. In step S73, it is determined whether the 
exercise date has transpired. If the exercise date has tran 
spired, then the process ends. If the exercise date has not 
transpired, then the option may be exercised in step S75. If 
the option is not exercised in step S75, then the process 
returns to step S73. If the option is exercised in step S75, 
then the price of the contract underlying the option is 
determined in step S77 according to the pricing model of 
FIG. 4(a). Then, in step S79 the option is settled based on 
the difference between the exercise price and the price 
determined in step S77 before the process ends. This pro 
cessing and pricing of the option may vary in accordance 
with any desired set of rules for futures options. For 
example, the parties to the option may receive long and short 
positions, respectively, in the underlying contract when the 
option is settled in step S77. 

0.091 FIG. 7 is a block diagram of a computer system for 
executing trades between the dealers 2, 8, 10, determining 
the model price of the inventive contract, and/or automati 
cally rolling the autoroll contracts on the effective dates. A 
general purpose computer 100 implements the method of the 
present invention, wherein the computer housing 102 houses 
a motherboard 104 which contains a CPU 106, memory 108 
(e.g., random access memory (RAM), dynamic ram 
(DRAM), static RAM (SRAM), synchronous DRAM 
(SDRAM), flash RAM, read-only memory (ROM), pro 
grammable ROM (PROM), erasable PROM (EPROM), 

Jan. 24, 2002 

electrically erasable PROM (EEPROM), or any other 
desired memory), and other optional special purpose logic 
devices (e.g., application specific integrated circuits 
(ASICs)) or configurable logic devices (e.g., generic array of 
logic (GAL) or reprogrammable field programmable gate 
array (FPGA)). The computer 100 also includes plural input 
devices (e.g., a keyboard 122 and a mouse 124) and a display 
card 110 for controlling a monitor 120. In addition, the 
computer system 100 further includes a floppy disk drive 
114; other removable media devices (e.g., a compact disc 
119, a tape, and a removable magneto-optical media (not 
shown)); and a hard disk 12, or other fixed, high density 
media drives, connected using an appropriate device bus 
(e.g., a Small computer System interface (SCSI) bus, an 
enhanced integrated device electronics (IDE) bus, or an ultra 
direct memory access (DMA) bus). Also connected to the 
same device bus or another device bus, the computer 100 
may additionally include a compact disc reader 118, a 
compact disc reader/writer unit (not shown), or a compact 
disc jukebox (not shown). Although compact disc 119 is 
shown in a CD caddy, the compact disc 119 can be inserted 
directly into CD-ROM drives which do not require caddies. 
In addition, a printer (not shown) also provides printed 
listings of any of the inputs, intermediate values, and outputs 
associated with the model pricing units 20a, 20b, 20c, 20d, 
20e (e.g., effective date, notional coupon, IRS curve Source, 
maturity, discount factor, and the present value (PV) of the 
cash flows at various times). 
0092. As stated above, the system includes at least one 
computer readable medium used for storing computer 
instructions. Examples of computer readable media are 
compact discS 19, hard diskS 112, floppy disks, tape, mag 
neto-optical disks, PROMs (EPROM, EEPROM, Flash 
EPROM, etc.), DRAM, SRAM, SDRAM, etc. Stored on any 
one or on a combination of computer readable media, the 
present invention includes Software for controlling both the 
hardware of the computer 100 and for enabling the computer 
100 to interact with a human user. Such software may 
include, but is not limited to, device drivers, operating 
Systems and user applications, Such as development tools. 
Such computer readable media further includes the com 
puter program product of the present invention for deter 
mining the model price of the inventive contract, executing 
trades between the dealers 2, 8, 10, and automatically rolling 
the autoroll contracts, in accordance with the description 
above or any of the examples below. The computer code 
devices of the present invention can be any interpreted or 
executable code mechanism, including but not limited to 
Scripts, interpreters, dynamic link libraries, Java classes, and 
complete executable program which when executed, per 
form the methods of the invention. 

0093. Thus, the present invention may be implemented 
on a machine, Such as the general purpose computer 100, 
that transforms data (representing notional cash flows, Swap 
curves, etc.) to achieve a practical application, for example, 
providing model prices for the inventive contract, executing 
trades of the inventive contract, determining Settlement 
prices, and/or automatically rolling the autoroll contracts on 
the effective dates. 

0094. The present invention stores information relating to 
each contract in a database organized using data Structures 
(e.g., records, arrays, and/or fields) contained in a memory 
Such as a hard disk, floppy disk, optical disk, or RAM, for 



US 2002/0010670 A1 

example. The Stored information includes information for 
implementing the present invention, including information 
that relates to the notional maturity of the contract, the 
underlying notional cash flows, the Swap rate, the effective 
date or dates, model prices, the bids of dealers, the account 
balance of the dealers, etc. 
0.095 FIGS. 8, 9, 10A, and 10B are images of spread 
sheet screens 30, 31, and 32, respectively, that illustrate how 
Stored information may be organized into a data Structure for 
implementing the present invention. The data structure 
embodied by FIGS. 8, 9, 10A, and 10B includes linked data 
fields for determining, among other things, the model price 
of the inventive contract. Alternatively, any other desired 
manner of implementing the data Structure embodied by 
FIGS. 8, 9, 10A, and 10B may be equivalently implemented 
So that the desired functionality is achieved. 
0096. This invention includes the computer screen inter 
face and the associated programming used to generate the 
interface which is used for interaction with people who are 
asSociated with and carry out the operation of the invention. 
For example, the inputs of the invention are entered through 
the user interface of the Screen and the outputs are displayed 
on the Screen and/or generated on printed paper. 
0097. The examples provided below provide various 
methods of implementing and/or practicing the present 
invention. Although the practice of the invention may vary, 
as shown by the examples above and below, the invention is 
readily adaptable to virtually any System of futures trading. 
Thus, the examples below may be altered and/or imple 
mented using all or part of the inventive System, method, 
computer program product, and/or data Structure described 
above. Likewise, the inventive System, method, computer 
program product, and/or data structure described above may 
be altered and/or implemented fully or partially in accor 
dance with the examples below. 

EXAMPLE 1. 

0.098 FIG. 8 shows a spreadsheet 30 that has been 
programmed to function as one of the pricing units 20a, 20b, 
20c, 20d, 20e for implementing the pricing model shown in 
FIG. 4(a). Likewise, FIG. 9 shows a spreadsheet 31, and 
FIGS. 10A and 10B show a spreadsheet 32 for implement 
ing the pricing model shown in FIG. 4(a) to determine 
pricing information for the autoroll contract. Note also, that 
the spreadsheets 30, 31 and 32 could also be used to 
determine pricing information for the cash Settled contract 
Since the front month price for the autoroll contract is the 
same as the Settlement price (i.e., effective date price) for the 
cash Settled contract. The spreadsheet can be implemented 
on any Standard spreadsheet program executing on a general 
purpose computer Such as the general purpose computer 100 
shown in FIG. 7. 

0099 Referring back to FIG. 8, cell B5 shows the 
day count which, in this case, is 360. The 30/360 day count 
basis is used in Example 1 because that is the convention 
used for the German Swap market, and the autoroll contract 
described here has a notional coupon. Cell B6 shows the 
Swap Settlement delay which, in this case, is two days since 
the coupon payment received from a notional bond is not 
received until two days after the listed coupon payment date. 
Cell B8 shows the last trading day of this particular autoroll 
contract. The last trading day is the last day that the autoroll 
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contract can be traded before it rolls over for the next reset 
period (in step S67). The last trading day is also known as 
the effective date, and the month in which the last trading 
day occurs is called the effective month. The block of cells 
bracketed by cells A12 and D26 show the IRS curve used to 
determine the discount factors in Step S4. In this case, the 
short-term rate is derived from LIBOR (months 1 through 
9), and the long-term rate is derived from the ISDA Bench 
mark Swaps Rate fixing Cell HS is the notional coupon 
which is derived from the underlying notional cash flow. In 
this case, the underlying national cash flow is a notional 
bond paying a coupon of 6% annually. Since the notional 
bond is a ten-year bond, the autoroll contract will mature in 
December of 2008, as shown in cells H7 and H8. The start 
date in H6 of Dec 16, 1998, takes into account the two-day 
delay of the coupon payments for the underlying Bund. Cell 
F13 shows the expiring front month, i.e., the next effective 
month. Cell G13 shows the effective date, accounting for the 
two-day delay, and cell H13 shows the remaining maturity 
of the contract in years from the effective date. Cells F15, 
G15, and H15 show, respectively, the back month (i.e., the 
first effective month after the next effective month), the back 
month effective date, and the remaining maturity in years 
from the back month effective date. Cell K5 shows the 
Settlement price for the autoroll contract for the front month, 
and likewise, cell K8 shows the fair value of the autoroll 
contract on the front month effective date, in this case, 
110.49. Cell K10 shows the calendar roll which is the 
difference between the front month EDSP and the back 
month fair value multiplied by 100. The calendar roll 
represents the fair value of the roll. That is, when the autoroll 
contract which is worth111.03 on the effective date, is rolled 
over for the next front month and is priced at only 110.49, 
the calendar roll of 54 gives the value of the difference, i.e., 
the value of the roll. 

0100 Referring now to FIG. 9, the block of cells brack 
eted by cells A3 and B16 show the various Swap rate sources 
to be used for each term. Column C, labeled “Maturity of Par 
Swap,' lists the Settlement of a par Swap out to ten years. 
These are the dates when the price of the autoroll contract 
will be reset and the autoroll contract will be rolled over into 
the next term. Although there will be reset dates between 1 
and 10 years out that are not shown, the ISDA benchmark 
Swaps rate fixing does not show the interest rate for these 
intermediate terms. The interest rates for these intermediate 
terms could be interpolated using any known interpolation 
technique, Such as linear interpolation, exponential interpo 
lation, cubic spline interpolation, or exponential Spline inter 
polation. Column E shows the rates corresponding to the 
various terms shown in column B. Since the maturity of the 
par Swap (i.e., the reset date) may occur on a holiday or on 
a weekend, the reset date will actually occur on the first 
business day after the reset date if the reset date is on a 
holiday or a weekend. Column F shows the date on which 
the reset date will actually occur, and column G Shows the 
corresponding day of the week. Column H is the accrual 
factor, as calculated in step S4 of FIG. 4(a). Again, the 
accrual factor is a fraction representing the number of days 
out of 360 from one cash flow date to the next. For example, 
Since the reset date in the eighth year does not occur until 
Monday, Dec. 18, 2006, there are an extra two days in the 
reset term in year eight, and the accrual factor is 362/360= 
1.006. Column J lists the discount factors based on a term 
beginning from the front month effective date. The discount 
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factors are determined in step 4 as described above with 
reference to FIG. 4(a). Column I represents an intermediate 
term (Aixd in step S4) used to calculate the discount factors, 
d (see FIG. 4(a)). 
0101 Referring now to FIGS. 10A and 10B, the spread 
sheet 32 Summarizes the data used to obtain the EDSP in cell 
K5 of the spreadsheet 30 shown in FIG.8. The spreadsheet 
32 includes a column that indexes the years to maturity. 
Column D shows the notional cash flow dates, accounting 
for the two-day delay, and column C shows the actual or 
following cash flow dates that account for whether the 
notional cash flow date occurs on a weekend or a holiday. 
Column D shows the accrual factor, as determined from 
column C. Column E lists the notional cash flows for each 
term of the autoroll contract. AS noted above, these notional 
cash flows correspond to an underlying interest rate, pref 
erably a fixed rate of interest Such as that generated by a 
particular government bond, for example, a Bund. Column 
F shows, for each reset term, the adjusted cash flows. For 
each year, the adjusted cash flow is the corresponding 
accrual factor multiplied by the corresponding notional cash 
flow (i.e. column D times column E). Column G shows the 
discount factors from the front month effective date, which 
are taken from column J of the spreadsheet 31. Column H is 
the PV of the adjusted cash flows in column F. The PVs in 
column H are calculated by multiplying the discount factors 
in column G by the corresponding adjusted cash flow in 
column F, for each year. Column I is the PV of the adjusted 
cash flows after the front month. In FIG. 10B, columns H 
and I are the Same because no coupon payments occurred 
between the front month contract and the back month 
contract. Column J shows the PV of the cash flow for each 
year as of the back month effective date. The values in 
column Jare estimates, obtained using linear interpolation to 
predict the future ISDA benchmark Swap rate fixing. Any 
interpolation could be performed to derive these rates Such 
as exponential, cubic Spline, linear, or exponential Spline 
interpolation, to mention but a few types of interpolation. 
Column K lists the accrued interest at the front month 
effective date for each term. This is so the accrued interest 
can be subtracted from the EDSP (cell K5 of the spreadsheet 
30 shown in FIG. 8). Column L shows the accrued interest 
for the back month effective date. Since there will be one 
notional cash flow before the back month effective date, then 
the interest that would have accrued at 6% over three months 
(since the back month effective date is three months after the 
front month effective date) is stored in cell L4. Column L 
shows no accrued interest below cell L4 because the reset 
dates (i.e., effective dates on which the contract is automati 
cally rolled coincide with payment dates of cash flows or 
predefined cash flows) occur on the IMM dates. The EDSP 
in cell K5 of spreadsheet 30 is the sum of the PVs of all the 
cash flows in column I of spreadsheet 32 minus the sum of 
all the accrued interest at the front month effective date (in 
this case, Zero). The back month fair value in cell K8 of 
spreadsheet 30 is the sum of the PVs of all of the cash flows 
after the back month in column J of spreadsheet 32, minus 
any accrued interest occurring after the back month effective 
date (in this case, 1. 516667). Again, since the PV of cash 
flows after the back month effective date uses interpolated 
interest rates, the back month price of the autoroll contract 
is termed the back month “fair value' rather than the back 
month EDSP. EXAMPLE 2 

Jan. 24, 2002 

01.02 FIG. 11 shows how FIGS. 11A, 11B, 11C, and 11D 
collectively form an image of a Spreadsheet 34 that illus 
trates how a Standard spreadsheet program can be used to 
implement the present invention, including calculations for 
futures yields based on the Swap curve shown in Table 1. 
Referring to the spreadsheet 34, the “Dirty Price (present 
value) as of trade date” that is equal to the present value of 
a Series of future cash flows, or the clean price of a bond plus 
its accrued interest. The “Implied Futures Price' is the 
present value of a Series of cash flows which commence at 
Some future date, using an implied financing rate between 
the present date and the future date. The “Implied Financing 
Rate' is the financing rate used in any present value calcu 
lations, usually from the present to Some date in the future. 
The “Implied YTM/par Swap rate at Expiry' is the yield to 
maturity (YTM) implied by a particular yield (swap) curve, 
or the present value of a Series of cash flows calculated to a 
future date. The “Implied spot YTM" is the YTM of a series 
of cash flows, or the present value of these flows calculated 
to today. The “Delta Vector (Change in IFP)” is the price 
Sensitivity of the cash Settled contract to a 1 basis point 
parallel shift in the Swap curve. The “IFP sensitivity to 1 
basis point implied yield shift” is the price sensitivity of a 
cash Settled contract which Settles at Some point in the 
future, or the value of 1 basis point on that particular cash 
settled contract. The “Dirty Price sensitivity to 1 basis point 
spot YTM shift” is the price sensitivity of a cash settled 
contract which Settles today, or the value of 1 basis point on 
that particular cash Settled contract. The functions for the 
various outputs of the spreadsheet 34 are listed in Appendix 
A. 

0103) The inventive contracts may be used as an instru 
ment in basis trading. The cash Settled contract provides an 
attractive alternative to the use of OTC Swaps and/or Euro 
contracts for trading and hedging the basis risk acroSS 
Sovereign and non-Sovereign debt. Conventionally, a trader 
wishing to trade the basis between Bunds and medium term 
interbank offered rates could choose to purchase the Bund 
futures contract and pay fixed on an equivalent risk weighted 
amount of IRSs. Alternatively, with the advent of cash 
Settled contracts valued according to the present invention, 
the Same trader could purchase the Bund futures contract 
against Selling an equivalent risk weighted amount of cash 
Settled contracts. For example, if a trader believes that the 
current basis between Bunds and medium term interbank 
offered rates will widen, then the trader could buy Bunds and 
Sell cash Settled contracts valued according to the present 
invention. 

0104. With the spreadsheet of FIG. 1, given a cash settled 
contract with an effective date of Dec. 15, 1998, that is based 
on an underlying ten year Bund, if that contract is trading at 
112.04, the implied future's yield is 4.293% (based on 
assumed delivery of the cheapest to deliver bond, 6% Jul. 4, 
2007). The price on the effective date is calculated as the 
coupon price at the trade date times the contract factor of the 
underlying Bund. Thus, the price at the effective date is leSS 
than any bond in the universe of present deliverable baskets, 
Given that an cash settled contract is trading at 101.555 for 
an implied yield of 4.801% (given the IRS yield curve 
indicated in Table 1, below). Thus, the yield spread across 
both instruments is 4.801-4.293=0.508%. 

0105 Table 1 shows an exemplary yield curve in which 
the Swap rates for 1, 3, 6, and 9 months are taken from the 
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LIBOR rate, and the Swap rates for years 1-10 and 15 are 
taken from the IRS market, e.g., the ISDAbenchmark Swaps 
rate fixing. 

TABLE 1. 

Source Term, Year(s) Rate, Percent 

LIBOR 1/12 3.470 
LIBOR 3/12 3.52O 
LIBOR 6/12 3.590 
LIBOR 9/12 3.590 
IRS mkt 1. 3.635 
IRS mkt 2 3.740 
IRS mkt 3 3.88O 
IRS mkt 4 4.040 
IRS mkt 5 4.18O 
IRS mkt 6 4.310 
IRS mkt 7 4.440 
IRS mkt 8 4.560 
IRS mkt 9 4.650 
IRS mkt 1O 4.804 
IRS mkt 15 S.O.30 

0106 The basis point risk value of the Bund contract, 
based on existing market conditions, can be compared to that 
of the cash Settled contract in order to identify the appro 
priate risk weighting of one versus the other. For example, 
at a Bund contract price of 112.04 and a delivery on Dec. 10, 
1998 of the current cheapest to deliver bond, at its factor 
adjusted price of 111.99104, the contract has a basis point 
risk value of 7.573 (in deutschemarks (DM)). Given the 
yield curve in Table 1, the cash Settled contract has a basis 
point risk value of DM 7.873. The risk ratio of contract 
contracts to Bund contracts is thus 7.573/7.873=96.2%. 

0.107) If the Bunds strengthens by 10 basis points and the 
contracts remain unchanged (based on a Bund contract 
amount of 1,000 with a contract value of DM 250,000), this 
would result in a profit to the trade of (1,000x250,000x 
0.07573) DM 1893,250. 

EXAMPLE 3 

0108. The use of the inventive contract as a Swap dealer 
hedging instrument will now be described. With the inven 
tive cash Settled contract, Swap dealers can avoid the basis 
risk inherent in hedging their Swap books with government 
bonds and related futures contracts by using contracts as a 
hedging alternative. For example, a Swap dealer receives 
fixed on a DM 100 million 8 year Deutschmark IRS at 
4.56%. The Swap has a basis point risk value of 6.578. The 
10 year cash Settled contract has a basis point risk value of 
7.873. The Swap dealer therefore uses a hedge ratio of 
84.5%. As the contract has a contract value of DM 250,000, 
the dealer would sell 338 contract contracts (100 million 
/250,000)*0.845) against the swap position. There is a small 
amount of yield curve risk inherent in this hedging Strategy 
that results from the Sale of a 10 year instrument, i.e., the 
contract, against a long position in an 8 year instrument, i.e., 
the IRS. However, such risk is often present when using “on 
the run bonds' to hedge IRSs. Furthermore, the basis risk 
inherent in a bond hedging Strategy is avoided through the 
use of contracts. 

EXAMPLE 4 

0109 The use of the inventive contracts to hedge corpo 
rate bonds will now be described. The inventive cash settled 
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contract can be used as a hedging instrument for both 
individual corporate bonds and corporate bond portfolios. 
Whereas customers often require exact cash flow matching 
of assets and liabilities in their investment portfolios, this 
requirement is rare in the dealer community. 

0110. Often corporate bond inventories are hedged by 
dealers in a manner Similar to the way Swap dealers have 
traditionally hedged their derivative portfolios, namely, by 
Shorting government Securities and related futures contracts. 
This has historically left both the Swap dealer and the 
corporate bond dealer with basis risk acroSS these different 
instruments. The corporate bond trader is exposed in Such a 
hedging Strategy to a widening in corporate yield spreads to 
the underlying government curve. This was all too evident in 
late August 1998 as the widening in global credit Spreads has 
resulted in major losses in dealers government bond hedged 
corporate inventories. 

0111 Even if corporate spreads are widened significantly 
relative to their underlying government curves, the widening 
in quality credit spreads relative to the LIBOR curve may be 
less accentuated. In this situation, where the widening in 
quality credit spreads to the LIBOR curve (or any other 
floating rate curve) is less accentuated than the widening of 
corporate Spreads to their related government curves, the 
inventive contracts provide a hedging instrument. By using 
contracts to hedge corporate Securities, the dealer aligns his 
basis risk to that of medium term interbank rates which will 
most likely provide more correlation in the event of macro 
credit shocks. For example, a corporate bond trader buys 
DM 100 million Siemens 5.5% March 2007 at 105.87% for 
value on Sep. 8, 1998, with a basis point risk value of 7.16. 
With the availability of contracts, the trader sells a 10 year 
December cash Settled contract with a basis point risk value 
of 7.873 at a ratio of 0.909; this results in 364 (100 million 
/250,000)x0.909) cash settled contracts being sold to hedge 
the purchase of DM 100 million Siemens 5.5% March 2007. 

EXAMPLE 5 

0112 In Example 5 the autoroll contract embodies a 
contract to pay (or receive) the Treasury coupon and receive 
(or pay) the 3-month LIBOR rate (or any other floating rate 
index) until the maturity of the particular Treasury which is 
the Subject of the respective contract. Every quarter, on the 
IMM effective date, all outstanding autoroll contracts will 
settle accrued interest and roll to the next IMM effective date 
without actual or physical delivery. Potentially every Trea 
Sury, domestic and foreign, would have its own autoroll 
contract and/or cash Settled contract valued according to the 
present invention. 

0113. The final close the each autoroll contract of 
Example 5 is the IMM effective date which first occurs in the 
last year of a particular autoroll contract. Rather than deliver 
the Treasury for cash, Settlement would be for cash at a price 
that equates the yield on the Treasury to LIBOR for the 
remaining days to its maturity. 

0114 For each subsequent quarter, the three month 
LIBOR will be set on the last trading day of the IMM 
Eurodollar contract as determined by the British Banker's 
ASSociation and displayed on a remotely accessible Source, 
preferably a private pricing vendor (e.g., Dow Jones Mar 
kets) at 11:00 a.m., Greenwich mean time. Both the LIBOR 
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interest and the Treasury coupon interest will be Settled each 
quarter. Accordingly, autoroll contracts will trade flat on 
each IMM effective date. 

0115 Margining occurs daily, and intraday as necessary, 
based on industry accepted quotes and CBOT risk Standards. 
Trading can take place in a trading pit or over a Screen-based 
System via registered brokerS. 

EXAMPLE 6 

0116. The sixth example describes yet another variation 
of the autoroll contract. Underlying the contract embodied 
by the autoroll contract, are a Series of notional cash flows 
which are priced off the IRS yield curve to the next IMM 
effective date. The notional cash flows can be modeled off a 
liquid government bond, for example, or a notional bond 
may be created which would fulfill a similar function. The 
advantage of basing the notional cash flows on a benchmark, 
however, ensures that current benchmark yield levels are 
matched and that the contract is more attractive to bond 
traders, Since bond traders are familiar with the bond market 
conventions, i.e., accrued interest calculation, payment 
dates, price to yield calculations, etc., and trading tools are 
readily available of bond traders to trade the yield basis as 
well as for hedge funds wanting to trade asset Swaps. 
0117 The contract expires at the quarterly IMM effective 
dates and results in a re-assigned position in the following 
expiry month. However, provisions in the contract design 
can be built in to allow for a cash settlement in pre-defined 
circumstances. At any point in time two consecutive effec 
tive months are listed. 

0118 Conceptually, the autoroll contract is very similar 
to that of a bond futures contract and the price behavior of 
the IRS futures contract will behave in much the same way 
as a bond futures contract. The main differences between an 
autoroll contract and a bond future are that the autoroll 
contract is priced against one notional bond, has an auto 
matic rollover, has no physical delivery and price factor 
adjustment, and its price is determined based on the IRS 
yield curve. 
0119) The contract is based on the notional cash flows of 
an existing bond. The absence of a basket of deliverable 
bonds removes the optionality embedded in the bond con 
tract. The price is a clean function of the remaining cash 
flows and the applicable IRS curve. 
0120) The contract is designed to have a rolling settle 
ment at expiry. For example, outstanding March contracts 
are automatically rolled into June contracts at the March 
expiry date. The duration of each contract would therefore 
get shorter through its lifetime is similar to a bond or an IRS. 
The rollover price at each expiry are established through a 
defined pricing model and the IRS yield curve as input 
Source, using for example, the pricing model described in 
FIG. 4(a). However, since there are two contracts listed at 
any one point in time, one could also choose to trade the 
rollover as is conventionally done with bond futures. 
0121 The absence of a physical delivery process avoids 
delivery defaults, price factor adjustments and the possibil 
ity of Squeezes of Specific issues, which influences the 
pricing. The contract, if not traded out, is either automati 
cally rolled into the following effective month or, if required, 
cash Settled. The contract integrity is ensured by the fact that 
the contract converges at the IMM effective date prior to the 
expiry of the notional bond to 100 plus the last coupon 
payment discounted by the applicable LIBOR rate. If a 

Jan. 24, 2002 

contract is cash Settled prior to this date, the integrity of the 
contract relies on the acceptance of the chosen Settlement 
model and the feed of the model. 

0.122 The underlying IRS market is not traded in a 
Securitized form Similar to the deposit market. The pricing of 
an IRS (and Subsequently, the inventive autoroll contract) is 
based on yield curve assumptions and discount functions 
derived from a previously established yield curve. This 
information permits the determination of the PV of future 
cash flows and the evaluation of customers’ positions. To 
provide coverage acroSS the Swap yield curve, different 
contracts are listed against Separate bonds with maturities at 
various points on the yield curve. These bonds need not 
necessarily be from the same issuer. 
0123 The contract should be complemented by options 
and customized trading facilities to Support the interaction of 
different markets (e.g., a Basis Trading Facility (BTF)) and 
large order facilities. An extension of the product to other 
currencies may be accomplished by one of ordinary skill in 
the art without undue experimentation. In order to imple 
ment the invention in other currencies, the price of the 
contract can be converted to other currencies based on the 
eXchange rate, and/or the underlying notional cash flows can 
be based on a bond issued by the government corresponding 
to the currency used to specify the price of the contracts. 

0.124. During the contracts existence, the contract stan 
dard is a rolling Settlement based on the Exchange Delivery 
Settlement Price. The exchange delivery settlement price 
(EDSP) is based on the pricing model, which uses DM Swap 
interest rates compiled by the British Bankers’ Association 
at 11:00 a.m., London time, on the last trading day. The 
pricing model interpolates the rates and determines discount 
factors for the notional cash flows. 

0.125 The pricing of the contract is based on a series of 
cash flows, which are discounted to a particular date. To 
discount the cash flows, an autoroll contract dealer uses a 
model pricing unit (e.g., the Second dealer 8 uses the model 
pricing unit 20d) that incorporates the pricing model to 
build a par yield curve based on traded rates and convert the 
par yield curve, via bootstrapping, into a Zero coupon curve. 
Next, the autoroll contract dealer interpolates between the 
different rates and determines the discount factors. The cash 
flows are multiplied with the discount factors to obtain the 
price of the autoroll contract for today. In order to determine 
the price to the next IMM effective date, the price of the 
autoroll contract today is divided by the discount factor for 
the time period extending from today to the next IMM value 
date. 

0.126 The series of remaining cash flows at any IMM 
effective date is defined by the remaining notional coupon 
payments of the bond on which the contract is modeled. The 
discount factors should be applied for the value date of the 
coupons. Accordingly, for bonds, the discount factors are 
applied for T-2, i.e., two days after the trade date. 

0127. The pricing units’ 20a, 20b, 20c, 20d, 20e calcu 
lation of the discount factorS is based on a par yield curve 
determined from traded and liquid rates which could be 
derived from short term interest rate (STIR) futures, IRSs, 
and bonds, for example. It is preferable to have a homog 
enous data Source and a coherent credit for the rates used. 
Next, the par rates are converted into Zero coupon rates. 
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Deposit rates with maturity less than a year, e.g., LIBOR 
rates, are effectively Zero rate. For yields that are based on 
maturities beyond one year, the bootstrapping method is 
used to calculate Zero rates. Bootstrapping is an iterative 
proceSS in which, beginning with the shorter maturities, the 
model pricing units 20a, 20b, 20c, 20d, 20e calculates zero 
coupon rates. The basic principle of bootstrapping is to 
divide the PV of the cash flows by the future value of the 
cash flows at expiry. In this process, the discount factor for 
year one is used to determine the Zero rate for year two, the 
discount factor for year two is used to determine the Zero 
rate for year three, and So on, for the following years. The 
determination of discount factorS is based on the principle 
that the discount factor compounded by the rate powered by 
the number of years will deliver a future value of one. 
0128. After determining the Zero rates as knot points, 
interpolation must be performed between the Zero rates in 
order to calculate discount factors for every possible cash 
flow. Optionally, interpolation can be performed between the 
different discount factors. It is market Standard to base 
interpolation on Zero rates because a Smoother curve results. 
Linear interpolation, exponential interpolation, exponential 
Spline interpolation, or cubic Spline interpolation may be 
used, for example. Even though linear interpolation provides 
acceptable results when applied to a normally shaped yield 
curve, linear interpolation may yield erratic results with 
oddly shaped yield curves, e.g., yield curves having kinkS. 
Exponential interpolation, cubic spline interpolation, and 
exponential Spline interpolation, if used, may provide curves 
that are better rounded and Smoother than the curves pro 
duced by linear interpolation. The mathematical principle 
behind exponential, exponential Spline, and cubic spline 
interpolation is based on the assumption that one can take 
more than two knot points into consideration when interpo 
lating and determining the curvature of a function. However, 
for certain yield curves, exponential, exponential Spline, and 
cubic spline interpolation tend to exaggerate Swings in the 
yield curve. 

0129. For the settlement, one has to differentiate between 
the daily Settlement price used for margining and the Settle 
ment at expiry of the contract (applicable for rollover and 
cash settlement). The daily settlement could be based on 
either traded prices, as conventionally done in other con 
tracts, or on a model price. It may be desirable to Settle 
actively traded contracts on traded prices. However, the 
pricing units 20a, 20b, 20c, 20d, 20e can be run to cross 
check Settlement prices and to Settle contracts that are not 
actively traded. 

0130. The settlement price at expiry is significant since it 
is the basis for the automatic rollover and cash Settlement of 
Some contracts. The model price output by the pricing unit 
20a of the futures exchange 11 may be used to determine the 
Settlement price at expiry. Through this approach it can be 
ensured that the rollover prices are coherent, considering the 
underlying rates. Both the underlying rates and the pricing 
model should be transparent and publicly available in order 
increase public confidence in the product, i.e., the contract. 

0131 The settlement model basically follows the same 
StepS as the pricing model described above in the discussion 
of FIG. 4(a). The pricing units 20a, 20b, 20c, 20d, 20e 
model the notional cash flows, constructs a par yield curve 
based on traded rates, converts the par yield curve into a Zero 
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coupon curve, performs interpolation between the Zero rates, 
determines the discount factors, and multiplies the notional 
cash flows with the discount factors to determine the roll 
over Settlement prices. 

0132) The notional cash flows are modeled off an existing 
bond while the coupons payments are discounted using a 
Skip day convention (i.e., a T-2 value date). Table 2 shows 
the notional cash flow model for a bond bearing 6% coupons 
and that matures Jun. 4, 2007. 

TABLE 2 

Last expiry 
in which 

Notional the cash flow 
Coupon date T - 2 cash flow is included 

Thursday 04 June 98 Monday 08 June 98 6.OO Mar 98 
Friday 04 June 99 Monday 07 June 99 6.OO Mar 99 
Sunday 04 June 00 Tuesday 06 June 00 6.OO Mar OO 
Monday 04 June 01 Wednesday 06 June 01 6.OO Mar O1 
Tuesday 04 June 02 Thursday 06 June 02 6.OO Mar O2 
Wednesday 04 June 03 Friday 06 June 03 6.OO Mar O3 
Friday 04 June 04 Monday 07 June 04 6.OO Mar O4 
Saturday 04 June 05 Monday 06 June 05 6.OO Mar OS 
Sunday 04 June 06 Tuesday 06 June 06 6.OO Mar O6 
Monday 04 June 07 Wednesday 06 June 07 106.00 Mar O7 

0133. The knot points of the par yield curve are based on 
money market rates and IRS rates available in the market at 
11:00 a.m. London time. For the money market rates two 
options are available. Either LIBORs from one-week to 
twelve-months are taken or the Euromark strip for the first 
two years (including a stub adjustments) is chosen. A stub 
adjustment is advisable in order to capture the Steepening of 
the yield curve at the short end, especially when cash flow 
occurs in the first three months after the IMM effective date 
at which the contract is valued. The stub adjustment would 
cover one-week, one and two-month LIBORS. The strip of 
Euromarks may deliver a better interpretation of the curva 
ture in maturities up to two years Since it is actively used and 
recognized by IRS market participants. For the IRS rates, an 
acceptable fixing can be selected. 

0134) The conversion of the par rates is based on the 
bootstrapping methodology. The basic methodology 
assumes that, for each future payment of a coupon Security, 
there exists a Zero coupon rate that discounts the payment to 
its PV. These rates constitute the Zero coupon yield curve. 
The points along the Zero coupon yield curve represent the 
yield to maturity of a Zero coupon bond for the appropriate 
maturity rate. It is possible to estimate the Zero coupon curve 
from the existing par yield curve. This estimation entails 
calculating equilibrium Zero rates that value each component 
of the cash flow of a coupon Security in an internally 
consistent fashion, So all par bonds would have the same 
value as the Sum of their cash flow components. 
0.135 The Zero coupon rates are calculated using boot 
Strapping. Given that one year bonds and two year bonds are 
traded at par coupon levels (yield to maturity) of 7% per year 
and 8% per year, respectively, the following calculation are 
used to determine the respective Zero coupon rates. Both 
bonds are traded at 100. The one-year bond implies a Zero 
rate of 7%, which is the same as the yield to maturity. 
However, the two year Zero rate has to be higher than 8% in 
order to maintain the equilibrium price of 100 for the two 
year bond yielding 8%. Table 3 shows the results of pricing. 
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TABLE 3 

Maturity, Discount Discounted formula for 
X Par yield Principal Coupon, F Zero rate factor, d cash flows d 

1. 7.00% 8 7.00% O.93.458 7.4766 1/(1 + Z) 
2 8.00% 1OO 8 8.04% O.8567O 92.5234 1/(1 + Z0)? 

1OOOO 

0.136 The cash flows and the current value of the security 
(100 for par yields, for example) are known. Since the 
one-year rate is also known, one can easily determine the PV 
of the first coupon payment of the two-year bond. This PV 
Subtracted from the current value of the bond, i.e. 100, 
delivers the value of the discounted cash flows in year two. 
Based on the elimination of the interim cash flows, one can 
calculate the applicable two-year Zero coupon rate, Z. 
0.137 Mathematically, the equation is solved as follows: 

100-(F. 1 )+(F. 1 )+(100. 1 (1 + 2.1) (1 + 2) (1 + 2) 

0.138. This can be solved for Z- as follows: 

100-Xc d. 
d = - 1 = 0.85670 

1 1.2 

:=() - 1 = 8.04% 

0.139. In a similar way, Zero rates, Z, for each Subsequent 
maturity can be derived interactively. 

10-yed 
i=1 

d = - i. 

() -1 &lay - 

0140 Regardless of the interpolation method used, the 
futures exchange 11 reserves the right to adjust the curvature 
if the pre-determined methodology shows obvious misinter 
pretations of the curve. 

0.141. The calculation of the discount factors, d, for each 
day, i, is determined as follows: 

1 
d = 

0142 Lastly, the notional cash flows are multiplied by the 
corresponding discount factors, and the resulting discounted 
values are Summed to provide the rollover Settlement prices. 

0143. The autoroll contract in Example 6 is traded on an 
electronic trading platform, such as APT or LIFFE CON 
NECT, which allows the trade of autoroll contracts to benefit 
fully from the advantages of an automated trading environ 
ment. Optionally, trading facilities other than the central 
market place (i.e., the futures exchange 11) may also be 
provided, e.g., block trading, integrated trading Strategies, 
etc. Such trading facilities Serve to lower market acceSS 
barriers. 

0144. Obviously, numerous modifications and variations 
of the present invention are possible in light of the above 
teachings. For example, it is possible to mix and combine 
any of the features in the examples above to Suit the tastes 
of a variety of market participants and to adopt to any System 
of trading. It is therefore to be understood that within the 
Scope of the appended claims, the invention may be prac 
ticed otherwise than as Specifically described herein. 

GLOSSARY OF TERMS 

0145 The definitions below are provided solely for the 
convenience of the reader. Since variations and alternatives 
exist for most of the definitions below, the definitions below 
may only be accurate and/or relevant in particular contexts. 
Accordingly, these definitions are not intended to be exclu 
Sive of other acceptable meanings, but are intended only to 
familiarize the lay person with financial terminology. Thus, 
the phrases listed below also may be interpreted to have their 
dictionary or ordinary use definitions. 

0146 Because the present invention is adaptable to vir 
tually any trading System, any convention, and any set of 
trading rules, the definitions below in no way limit the 
intended scope of the invention which is unaffected by the 
adoption of one particular definition over another. 

0147 “30/360'daycount basis assumes that there are 360 
days in a year and 30 days in each month. 

0148 “ACT/360” is a day count convention used for 
many bonds. 

0149 “Adjusted cash flows” are raw cash flows that are 
adjusted according to Some algorithm or other proceSS. 

O150 

0151) 

“asset' is an item of value owned. 

"assignment' is the transfer of rights or property. 

0152 The “back month contract” is the contract delivered 
immediately after the front month contract. 

0153. The “back month effective date” is the next effec 
tive date after the front month effective date. 

0154 “Basis” is the difference between the spot price and 
the futures price of an asset. 
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O155 A“basis point” is 0.01 per cent. If an instrument is 
priced using a discount yield and a contract size of S1,000, 
000, a one basis point movement in the interest rate results 
in a price change of S25.00. 

0156 The “basis risk” is the risk that results when the two 
Sides of a hedge do not move together. 

O157 A“basis trade” is a paired long/short trade, where 
both positions are of Similar tenor, in like instruments which 
are meant to have a strong, but not exact, correlation. 

0158. A “basket of deliverable bonds” is a list of bonds 
that are eligible for delivery versus a bond futures contract. 
0159. A “bilateral netting agreement” is an agreement 
between two offset all of their obligations to each other so 
that only the net result of their total obligations to one 
another is exchanged. 
0.160) “Blind brokering” is the anonymous brokering of 
financial instruments, So that the counterparty's identity is 
unknown to other market participants. 
0.161 “Book entry security” is any security which exists 
only in electronic format. 
0162 “Bootstrapping” is a recursive process by which 
future interest rates can be calculated from earlier interest 
rates. For example, bootstrapping may be used to determine 
the Zero coupon rate from a known yield curve for Succes 
Sive points in time. 

0163 A“Bund” is a bond issued by the German govern 
ment. 

0164 “Capital charges” are an allocated charge by a 
financial institution to one of its departments for the use of 
its capital to run its business. 

0.165 “Cash flow matching of assets and liabilities” is the 
act of buying and Selling assets and liabilities in Such a 
manner as to achieve offsetting cash flows. 

0166 “Cash settlement” is the process in which traders 
receive or pay the losses or gains on a futures contract on the 
effective date. Cash settlement is an alternative to the 
physical delivery of the goods Specified in the futures 
COntract. 

0167] The “cheapest to deliver bond” (CTD bond) is the 
bond with the highest yield that is eligible for delivery 
Versus a particular bond futures contract. Since the short 
Seller of a bond futures contract has the option to deliver one 
of several bonds on the effective date, he or she will, of 
course, choose the CTD bond. 

0168 “clean function” is a bond valuation which 
excludes accrued interest. 

0169. The “clean price' is the price of a bond, excluding 
accrued interest. 

0170 A“clearing agent” or a “clearinghouse” is a type of 
eXchange where transactions between brokerS are executed. 

0171 "Coherent credit” is an institution(s) or group 
thereof, whose credit Standing is easily understood. 
0172 A “contract factor” is the portion of the payments 
of a bond that remain. 
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0173 A “contract specification” is the exact parameters 
(including pricing models and inputs, if any) of any futures 
COntract. 

0.174 “Corporate spreads” is an imprecise term used to 
Summarize the yield difference between investment-grade 
corporate bonds and their relevant Sovereign debt instru 
mentS. 

0.175 “Corporate yield spreads” are the difference in 
yields between two corporate bonds. 
0176). A “counterparty' is one of two parties to an agree 
ment. If two parties agree to Something, they are both a 
counterparty to the agreement, and they may both be col 
lectively referred to as the counterparties to the agreement. 
Note that the terms agreement and contract are used Syn 
onymously in this document. 
0177. A “coupon” is a statement of interest owed that 
may be detached from a bond and Separately redeemed at a 
Specified time. 
0.178 A “coupon bond' is a bond with attached interest 
payments that may be detached and Separately redeemed at 
a specified time in order to receive payments. If a 10 year 
bond paying a 6% coupon has a face value of S100, a person 
who purchases that bond when it issues receives S6 a year 
at the end of years 1 through 9 and S106 at the end of year 
10 when the bond matures. 

0179. “Coverage” generally relates to the amount/quan 
tity of time spent with a customer by a Salesman. 
0180 “Coverage across the Swap yield curve” refers to a 
Sufficient number of relevant bonds used as a reference point 
for defining a Swap curve, or Vice versa. 
0181. A “deutschmark” (DM) or German Mark is a 
German monetary unit. 
0182 “Discount factors' are numbers derived from a 
Zero coupon curve that are used to determine the present 
value of one or more cash flows. Thus, the discount factor 
d is the present value of S1 received in the future at time i. 
0183 The “discount rate” is the rate used to calculate the 
present value of future cash flows. Typically, the discount 
rate accounts for at least the interest that could be obtained 
in a relatively risk free investment, Such as a Treasury bill. 
0184 The “effective date” is the date and time at which 
parties have previously agreed to cash Settle a futures 
COntract. 

0185. “Equilibrium Zero rates' are zero rates derived 
from the midpoint between bid and asked quotes for a yield 
CWC. 

0186. An “equivalent risk weighted amount of IRSs is 
an amount of IRSS, calculated by using duration or the dollar 
value of a basis point, sufficient to offset the risk of a 
particular bond. 
0187. “Euro exposure” is a measure of interest rate risk in 
the euro currency. 
0188 The “European Interbank Offered Rate” (EURI 
BOR) is a short term interest rate at which banks are willing 
to lend funds to other banks in the interbank market. 
EURIBOR interest rates are determined by a group of banks 
located in Europe. 
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0189 An “exchange” is an organization that brings 
together buyers and Sellers of particular assets. Typically, the 
eXchange makes rules that govern participation and trading. 
0190. To “facilitate larger gross positions” is to allow an 
institution to increase the Size of its outstanding positions. 
0191) “FedWire” is the wire used to transfer funds 
between member banks. 

0.192 “For value” means at current market value of a 
particular instrument. 
0193 “Forward interest rates” are the interest rates fixed 
today on loans to be made at corresponding future dates. 
Forward interest rates are used to determine the NPV of an 
IRS. 

0194 The “front month contract” is the contract which is 
delivered next. 

0195 The “front month effective date” is the next effec 
tive date. 

0196. A “future” is a standardized asset that is bought or 
Sold, respectively, for future acceptance or delivery. 

0.197 A “future time period” is a date and time that has 
not yet occurred. 
0198 A“futures contract' is an agreement to buy or sell 
an asset on a future date at a price that is fixed today. 
0199 A“futures exchange” is an organization that brings 
together buyers and Sellers of futures contracts. 
0200. The “futures price' of an asset is the price of an 
asset today for delivery in the future. 
0201 “Global credit spreads” is an imprecise term used 
to Summarize the yield difference between Sovereign and 
non-Sovereign credits worldwide, perhaps best captured by 
the TED spread (Treasury-Eurodollar spread). 
0202) “Headroom' is that part of a credit line that 
remains unused. 

0203 “To hedge” is to invest in a first asset to reduce the 
risk associated with a Second asset. Generally, the value of 
the first and Second assets are related inversely, So that when 
the value of the first asset decreases, the value of the Second 
assets increases, and Vice versa. A perfect hedge results 
when the two sides of a hedge move together in exactly the 
Same proportion. 

0204 A“hedge ratio” or “delta” is the number of units of 
an asset needed to hedge one unit of a liability. 
0205 A“homogeneous data source” is a source, such as 
the British Bankers Association members, used to poll 
various interest rates. 

0206. The “IMM effective dates” or “IMM value dates” 
are the effective dates for cash futures traded on the IMM. 
The IMM effective dates occur 2 days after the IMM futures 
expiration dates. 

0207. The “implied Zero curve” is a zero coupon curve 
derived from a coupon or Swap curve. 

0208. The “International Money Market” (IMM) is the 
financial futures market within the Chicago Mercantile 
Exchange. 
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0209 An “inter-dealer broker” is a entity that matches 
buyers with sellers. The inter-dealer broker takes no risk. 

0210. The “ISDA Benchmark Swaps Rate fixing” is a set 
of forward interest rates for various time periods, as deter 
mined by the International Swap Dealers ASSociation. 
0211 “Knot points' are key points, such as the 2, 5, 10 
and year points, on a yield curve. 

0212. The “London Interbank Offered Rate” (LIBOR) is 
a short term interest rate at which banks are willing to lend 
funds to other banks in the interbank market. LIBOR interest 
rates are determined by a group of banks located in London. 

0213 “Long an autoroll contract” is a position wherein 
an entity owns a contract with an autoroll feature. 
0214) A “long position” is a position which has been 
purchased for value, as opposed to a position which has been 
Sold. 

0215 “Macro credit shocks” are credit shocks having 
large enough to effect the international economy, for 
example, the shock created on Aug. 17, 1998 by Russia's 
default on its government debt. 
0216 “Margin' is the amount of money that an exchange 
requires as deposit in order for a dealer to maintain an 
acCOunt. 

0217 “Margining” is the practice of maintaining a mini 
mum margin with an exchange. For example, if the account 
of the first dealer 2 has decreased by S10,000 from the 
previous time period in which margining occurred, the 
dealer 2 pays the entity that oversees trading S10,000. For 
most futures contracts, margining occurs daily after the close 
of trading because the contracts are marked-to-market. 
0218 “Marking to market' is the practice of calculating 
the profits and losses on a contract at the end of each day and 
Settling up between the eXchange and the dealers. Most, if 
not all, futures contracts are marked-to-market. Marking to 
market is also called daily Settlement. 

0219) “Maturity” is the date and time at which the 
obligation represented by a bond terminates, i.e., the time at 
which the borrower makes the last payment to the lender. 
For example, a 10 year bond issued today matures 10 years 
from today. 

0220 “Medium term interbank rates” are interest rates 
charged by AA banks on intermediate term (2-7 years) debt 
instruments. 

0221) The “net preset value” (NPV) of an investment is 
the Sum of the present value of all cash flows resulting from 
an investment. 

0222 “Netting” is the act of offsetting credit exposure 
between financial institutions. Netting is also the process by 
which multiple obligations between parties are offset against 
one another to reduce (and minimize, if possible) the number 
of transactions required to fulfill the multiple obligations. 
For example, referring to FIG. 2, if the first dealer 2 owes 
the second dealer 8 S100, and the third dealer 8 owes the first 
dealer 2 S100, both obligations are netted by a single 
payment of S100 from the third dealer 10 to the second 
dealer 8. Netting between more than two counterparties is 
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extremely difficult in the current IRS market because each 
IRS is unique, i.e., there is no pricing transparency in the 
current IRS market. 

0223 “Non-sovereign debt' is any debt instrument that is 
not a direct obligation of a Sovereign country. 

0224. The “off date” is the date on which a repo trans 
action terminates. 

0225. The “on date” is the date on which a repo trans 
action begins. 
0226. An “on the run bond” is the most recently issued 
government bond in a particular maturity range. 
0227 “Optionality” is the opportunity to select one of 
several different deliverable bonds-typically, the cheapest to 
deliver bond. 

0228. The “outright Treasury market' is the over-the 
counter market for Treasury Securities. 

0229) “Over-the-counter” (OTC) is an informal market 
that does not involve a futures exchange. 
0230 “To pay fixed” means to pay a fixed interest rate, 
usually as part of an interest rate Swap. 

0231. The “present value” (PV) is the value of a future 
Sum of money today, based on a particular discount rate. 
0232 “Quality credit spreads” is an imprecise term used 
to Summarize the yield difference between high-grade bonds 
and their relevant Sovereign debt instruments. 
0233. The “repo rate” is the interest rate applicable to 
principal amount loaned as a result of a repurchase agree 
ment. 

0234 A“repurchase agreement” or “repo” is a short-term 
loan agreement by which one party Sells an asset to another 
party, but promises to buy back the asset at a specified time. 

0235. The “reset term” is the amount of time between 
interest rate resets. 

0236 A “reverse repo” or a “reverse repurchase agree 
ment' is a short-term loan agreement by which one party 
buys an asset from another party, but promises to Sell back 
the asset at a Specified time. 
0237 "Selling against the Swap position” is the act of 
offsetting the risk in a particular Swap position by Selling an 
asset or another Swap. 
0238 “Selling short” is the process of making a short 
Sale. 

0239 A“short sale” is the sale of an asset that an investor 
does not own. The investor is obligated to buy the same 
amount of the asset that was Sold short at a later date. 

0240 “Shorting” is the act of selling an asset which one 
does not own at the time of Sale. 

0241. A "skip-day” is a reference to a settlement date 
which is 2 business days following the trade date. 
0242. The “spot price' or “current price' is the price of 
an asset for immediate delivery. 
0243 A“strike price' is the price at which an option may 
be exercised. 
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0244 “Stub calculations” are interest calculations relat 
ing to the period of time, either before or after the first or last 
IMM date, respectively, for an IRS. 
0245. A “surety bond' is an insurance policy written to 
enhance the credit Standing of a particular asset or institu 
tion. 

0246 “Swap books” are the combined swap positions of 
a particular Swap dealer. 

0247 A “swap dealer” is usually a global bank which is 
a “price maker” for IRSs. 

0248. The “three month LIBOR rate” is the LIBOR rate 
for a three month loan. If a counterparty to an IRS payS 
floating interest based on the three month LIBOR rate, that 
counterparty makes an interest payment every three months, 
the amount of which is determined by multiplying the then 
current three month LIBOR rate by the notional amount. 

0249. The “Tokyo Interbank Offered Rate” (TIBOR) is a 
Short term interest rate at which banks are willing to lend 
funds to other banks in the interbank market. TIBOR interest 
rates are determined by a group of banks located in Tokyo, 
Japan. 

0250 “Trading desks” are the place where traders send 
and receive information and execute trades. 

0251 A “transparent' price describes a price derived 
from Standardized terms and a Single pricing model that is 
generally applicable to all circumstances. Conventional, 
IRSs do not have transparent prices because each IRS is the 
unique result of a particular contract between two counter 
parties. 

0252) A “Treasury” is a debt issued by the U.S. govern 
ment. “Treasury bills' mature in less than a year, “Treasury 
notes' mature from one year to under 10 years, and "Trea 
Sury bonds” take 10 or more years to mature. 

0253 “Treasury accrued interest” is the accrued interest 
on a Treasury bond for a period of time. 

0254 To “Treasury hedge” is to use Treasuries to offset 
the interest rate risk of another Security. 
0255. A “yield” is a profit expressed as a percentage of 
the investment made to achieve that profit. If a S100 
investment pays S106 in a year, the annual yield is 6%. 
0256 A“yield curve' is the relationship between future 
interest rates and time. A graph showing the interest yield of 
Securities displaying the same characteristics as government 
Securities is known as a par coupon yield curve. The U.S. 
Treasury yield curve is an example of a par coupon yield 
CWC. 

0257) The “yield spread” is the difference in yield 
between two fixed income instruments. 

0258. A “Zero-coupon bond' does not pay interest at 
periodic intervals, rather, it is issued at a discount from its 
par (or face) value and is redeemed at par. For example, a 
bond that costs S60, pays no interest, but is redeemable for 
S100 in 20 years, is a zero-coupon bond. 

0259. The “Zero coupon discount factor” is the discount 
factor for a Zero coupon bond. 



US 2002/0010670 A1 
18 

0260 The “Zero-coupon rate” is the yield on a zero 
coupon bond. All coupon bonds has an equivalent Zero 
coupon rate that is equal to the yield of a Zero coupon bond 
having an NPV equal to the coupon bond. 
0261) The “Zero-coupon yield curve” or “Zero coupon 
curve' is a graph or relationship of the internal rate of return 
of Zero-coupon bonds over a range of maturities. 
0262 “Zero rates' are zero coupon rates, usually derived 
from a par coupon curve, that are used to determine discount 
factors. 

APPENDIX A 

1) Dirty Price = 
Summ(PVs) = 

MasterInterp(DiscountTerms,DiscountFactors,Cashflow Date,InterpType) 
Discount Terms = 

Jan. 24, 2002 

5. The method of claim 1, wherein the exchange is a 
clearing agent and the trading Step comprises the Step of 
trading the contract through the clearing agent in an over 
the-counter trading System. 

6. The method of claim 1, wherein the trading step 
comprises the Step of transmitting trade data between the 
buyer and the exchange and between the Seller and the 
eXchange via a System of networked computers, Said trade 
data including information relating to the contract. 

7. The method of claim 6, wherein said system of net 
worked computerS is a wide area network. 

afollowing(DATE(YEAR(SwapSettle),MONTH(SwapSettle)+12*SB21,DAY(SwapSettle))) 
Discount Factors = 
ZeroDFplain (factor, swap rate) 
Cashflow Date = 
LFBDelivery Date + Cashflow Period 

2) Implied Futures Price (IFP) = 
Dirty Price / MasterInterp(DiscountTerms. DiscountFactors.LFBDelivery,InterpType) 

3) Implied Financing Rate = 
IF (LFBDelivery=SwapSettle,0,CIFP f Dirty Price-1)*360/(LFBDelivery-SwapSettle)) 

4) Implied YTM/ par swap rate at expiration = 
YieldToMaturity(IFP, LFBDelivery, cashflow dates, NotionlCoupon, Accrual Factors, LFBMaturity) 

Accrual Factors = 
accruals(cahflow period, previous cashflow date, current cashflow date) 

5) Implied Spot = 
YieldToMaturity(DirtyPrice,SwapSettle,cashflow dates.NotionlCoupon,Accrual Factors.LBFMaturity) 

6) Delta Vector (Change in IFP) = 
100*ABS(SUM(SQS19:SQ$28)-SUM(SOS19:SOS28))/2 

7) IFP sensitivity to 1 basis point implied yield shift = 
50* ABS(DirtyPrice(Implied YTM-0.0001, NotionlCoupon,cashflow dates.LFBDelivery.accrual 
factor,LFBMaturity)-DirtyPrice(Implied YTM +0.0001.NotionlCoupon.accrual 
factors, LFBDelivery.accrual factors, LFBMaturity))) 

8) Dirty Price sensitivity to 1 basis point spot YTM shift = 
=50* ABS(DirtyPrice(Implied Spot YTM-0.0001,NotionlCoupon,CashFlow Dates,SwapSettle. Accrual 
Factors.LFBMaturity)-DirtyPrice(Implied Spot YTM +0.0001,NotionlCoupon,cashflow 
dates,Swap Settle. Accrual Factors.LFBMaturity))) 

1. A method of trading, comprising the Steps of: 

trading a Standardized contract obligating a buyer and a 
Seller to Settle the contract based on a price of the 
contract at a first effective date, through an exchange 
that guarantees payment to the buyer of any amount 
owed to the buyer from the seller as a result of the 
contract and that guarantees payment to the Seller of 
any amount owed to the Seller from the buyer as a result 
of the contract; and 

determining, using a computer, the price of the contract 
based on at least one notional cash flow discounted by 
at least one point on an interest rate Swap curve 
obtained from a Swap rate Source. 

2. The method of claim 1, further comprising the Step of 
Selecting the Swap rate Source from a floating rate indeX 
selected from the group consisting of LIBOR, EURIBOR, 
and TIBOR. 

3. The method of claim 1, further comprising the step of 
Selecting ISDA Swaps rates as the Swap rate Source. 

4. The method of claim 1, wherein the exchange is a 
futures exchange and the trading Step comprises the Step of 
trading the contract through the futures exchange in an 
eXchange-based trading System. 

8. The method of claim 7, wherein said wide area network 
is the Internet. 

9. The method of claim 1, further comprising the step of 
automatically rolling the contract over after the first effective 
date to a Second effective date at which said buyer and Seller 
are obligated to Settle based on the price of the contract at the 
Second effective date. 

10. The method of claim 1, wherein said determining step 
comprises the Step of determining the price of the contract 
based on a government bond from which the at least one 
notional cash flow is derived, Said government bond having 
a fixed coupon rate and a face value that provide the at least 
one notional cash flow. 

11. The method of claim 1, wherein the determining step 
comprises the Steps of: 

generating a Zero coupon curve based on the interest rate 
Swap curve; generating discount factors corresponding 
to time periods in which respective of Said at least one 
notional cash flows occur, based on the Zero coupon 
curve; and 

multiplying the discount factors by each corresponding 
notional cash flow. 

12. The method of claim 1, wherein the determining step 
comprises the Step of 
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determining the price of the contract at the first effective 
date; 

and wherein the method further comprises: 
Settling the contract on the first effective date based on the 

price of the contract determined at the first effective 
date. 

13. The method of claim 1, wherein the determining step 
further comprises the Step of: 

determining the price of the contract daily at the close of 
trading; 

and wherein the method further comprises: 
Settling daily based on the price determined at the close of 

trading. 
14. The method of claim 1, wherein the step of trading 

comprises the Step of trading the contract physically. 
15. The method of claim 14, wherein the step of trading 

the contract physically comprises trading the Standardized 
contract physically on a trading floor of the exchange. 

16. The method of claim 1, wherein the step of trading 
comprises the Step of trading the contract electronically. 

17. The method of claim 1, wherein the settlement price 
of the contract is based on plural notional cash flows 
discounted by the at least one point on the interest rate Swap 
CWC. 

18. A method of trading, comprising the Steps of: 
trading an option to trade a Standardized contract at a 

Specified Strike price by a specified date, Said contract 
obligating a buyer and a Seller to Settle the contract 
based on a price of the contract at an effective date, 
through an exchange that guarantees payment to the 
buyer of any amount owed to the buyer from the seller 
as a result of the contract and that guarantees payment 
to the seller of any amount owed to the seller from the 
buyer as a result of the contract; 

determining, using a computer, the price of the contract 
based on at least one notional cash flow discounted by 
at least one point on an interest rate Swap curve 
obtained from a Swap rate Source; and 

settling the option based on the difference between the 
determined price of the contract and the Specified Strike 
price. 

19. A computer implemented method for entering trades 
of a Standardized contract obligating a buyer and a Seller to 
Settle the contract based on a Settlement price of the contract 
at an effective date, through a remote exchange that guar 
antees payment to the buyer of any amount owed to the 
buyer from the seller as a result of the contract and that 
guarantees payment to the Seller of any amount owed to the 
seller from the buyer as a result of the contract, the method 
comprising the Steps of: 

at a computer remote from the exchange a quoted price of 
the contract; 

displaying the quoted price of the contract; and 
transmitting from the computer to the exchange an order 

to trade the contract, the Settlement price of the contract 
based on at least one notional cash flow discounted by 
at least one point on an interest rate Swap curve 
obtained from a Swap rate Source. 
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20. The method of claim 19, further comprising deter 
mining a model price of the contract based on the at least one 
notional cash flow discounted by the at least one point on the 
interest rate Swap curve. 

21. The method of claim 19, wherein the settlement price 
of the contract is based on plural notional cash flows 
discounted by the at least one point on the interest rate Swap 
CWC. 

22. The method of claim 19, further comprising the step 
of electronically receiving a credit or a charge, based on a 
difference in an execution price of the trade order and the 
Settlement price. 

23. The method of claim 19, further comprising the step 
of electronically receiving a credit or a charge, based on a 
difference in an execution price of the trade order and an 
execution price of another trade order. 

24. A computer implemented System for trading, com 
prising: 

means for trading a Standardized contract obligating a 
buyer and a Seller to Settle the contract based on a price 
of the contract at a first effective date, through an 
eXchange that guarantees payment to the buyer of any 
amount owed to the buyer from the seller as a result of 
the contract and that guarantees payment to the Seller of 
any amount owed to the Seller from the buyer as a result 
of the contract; and 

means for determining the price of the contract based on 
at least one notional cash flow discounted by at least 
one point on an interest rate Swap curve obtained from 
a Swap rate Source. 

25. The system of claim 24, further comprising means for 
receiving the Swap rate Source from a floating rate index 
selected from the group consisting of LIBOR, EURIBOR, 
and TIBOR. 

26. The System of claim 24, wherein the Swap rate Source 
comprises ISDA Swaps rates. 

27. The System of claim 24, wherein the exchange is a 
futures exchange and the means for trading comprises means 
for trading the contract through the futures exchange in an 
eXchange-based trading System. 

28. The System of claim 24, wherein the exchange is a 
clearing agent and the means for trading comprises means 
for trading the contract through the clearing agent in an 
over-the-counter trading System. 

29. The system of claim 24, wherein the means for trading 
comprises means for transmitting trade data between the 
buyer and the exchange and between the Seller and the 
eXchange via a System of networked computers, Said trade 
data including information relating to the contract. 

30. The system of claim 29, wherein said system of 
networked computers is a wide area network. 

31. The system of claim 30, wherein said wide area 
network is the Internet. 

32. The System of claim 24, further comprising means for 
automatically rolling the contract over after the first effective 
date to a Second effective date at which said buyer and Seller 
are obligated to Settle based on the price of the contract at the 
Second effective date. 

33. The system of claim 24, wherein said means for 
determining comprises means for determining the price of 
the contract based on a government bond from which the at 
least one notional cash flow is derived, Said government 
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bond having a fixed coupon rate and a face value that 
provide the at least one notional cash flow. 

34. The system of claim 24, wherein said means for 
determining comprises: 

means for generating a Zero coupon curve based on the 
interest rate Swap curve; 

means for generating discount factors corresponding to 
time periods in which respective of Said at least one 
notional cash flows occur, based on the Zero coupon 
curve; and 

means for multiplying the discount factors by each cor 
responding notional cash flow. 

35. The system of claim 24, wherein the means for 
determining comprises: 

means for determining the price of the contract at the first 
effective date; 

and wherein the System further comprises: 
means for Settling the contract on the first effective date 

based on the price of the contract determined at the first 
effective date. 

36. The system of claim 24, wherein the means for 
determining comprises: 

means for determining the price of the contract daily at the 
close of trading; 

and wherein the System further comprises: 
means for settling daily based on the price determined at 

the close of trading. 
37. The system of claim 24, wherein the settlement price 

of the contract is based on plural notional cash flows 
discounted by the at least one point on the interest rate Swap 
CWC. 

38. A computer implemented System for trading, com 
prising: 

means for trading an option to trade a Standardized 
contract at a specified Strike price by a specified date, 
Said contract obligating a buyer and a Seller to Settle the 
contract based on a price of the contract at an effective 
date, through an exchange that guarantees payment to 
the buyer of any amount owed to the buyer from the 
Seller as a result of the contract and that guarantees 
payment to the Seller of any amount owed to the Seller 
from the buyer as a result of the contract; 

means for determining the price of the contract based on 
at least one notional cash flow discounted by at least 
one point on an interest rate Swap curve obtained from 
a Swap rate Source; and 

means for Settling the option based on the difference 
between the determined price of the contract and the 
Specified Strike price. 

39. A computer implemented System for entering trades of 
a Standardized contract obligating a buyer and a Seller to 
Settle the contract based on a Settlement price of the contract 
at an effective date, through a remote exchange that guar 
antees payment to the buyer of any amount owed to the 
buyer from the seller as a result of the contract and that 
guarantees payment to the Seller of any amount owed to the 
Seller from the buyer as a result of the contract, the System 
comprising: 
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means for receiving at a computer remote from the 
eXchange, a quoted price of the contract; 

means for displaying the quoted price of the contract; and 
means for transmitting from the computer to the eXchange 

an order to trade the contract, the Settlement price of the 
contract based on at least one notional cash flow 
discounted by at least one point on an interest rate Swap 
curve obtained from a Swap rate Source. 

40. The system of claim 39, further comprising means for 
determining a model price of the contract based on the at 
least one notional cash flow discounted by the at least one 
point on the interest rate Swap curve. 

41. The system of claim 39, wherein the settlement price 
of the contract is based on plural notional cash flows 
discounted by the at least one point on the interest rate Swap 
CWC. 

42. The system of claim 39, further comprising means for 
electronically receiving a credit or a charge, based on a 
difference in an execution price of the trade order and the 
Settlement price. 

43. The system of claim 39, further comprising means for 
electronically receiving a credit or a charge, based on a 
difference in an execution price of the trade order and an 
execution price of another trade order. 

44. A computer readable medium containing program 
instructions for execution on a computer System, which 
when executed by the computer System, cause the computer 
System to perform method Steps for trading a contract, Said 
method comprising the steps of: 

trading a Standardized contract obligating a buyer and a 
Seller to Settle the contract based on a price of the 
contract at a first effective date, through an exchange 
that guarantees payment to the buyer of any amount 
owed to the buyer from the seller as a result of the 
contract and that guarantees payment to the Seller of 
any amount owed to the Seller from the buyer as a result 
of the contract; and 

determining the price of the contract based on at least one 
notional cash flow discounted by at least one point on 
an interest rate Swap curve obtained from a Swap rate 
SOCC. 

45. The computer readable medium of claim 44, further 
comprising computer-executable instructions for causing the 
computer System to perform the Step of receiving the Swap 
rate Source from a floating rate indeX Selected from the group 
consisting of LIBOR, EURIBOR, and TIBOR. 

46. The computer readable medium of claim 44, further 
comprising computer-executable instructions for causing the 
computer to perform the Step of receiving ISDA Swap rates 
as the Swap rate Source. 

47. The computer readable medium of claim 44, wherein 
the exchange is a futures exchange and the trading Step 
comprises the Step of trading the contract through the futures 
eXchange in an exchange-based trading System. 

48. The computer readable medium of claim 44, wherein 
the exchange is a clearing agent and the trading Step com 
prises the Step of trading the contract through the clearing 
agent in an over-the-counter trading System. 

49. The computer readable medium claim 44, wherein the 
trading Step comprises the Step of transmitting trade data 
between the buyer and the exchange and between the Seller 
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and the exchange via a System of networked computers, said 
trade data including information relating to the contract. 

50. The computer readable medium of claim 49, wherein 
Said System of networked computers is a wide area network. 

51. The computer readable medium of Claim 50, wherein 
Said wide area network is the Internet. 

52. The computer readable medium of claim 44, further 
comprising program instructions for causing the computer 
System to perform the Step of automatically rolling the 
contract over after the first effective date to a Second 
effective date at which said buyer and seller are obligated to 
Settle based on the price of the contract at the Second 
effective date. 

53. The computer readable medium of claim 44, wherein 
Said determining Step comprises the Step of determining the 
price of the contract based on a government bond from 
which the at least one notional cash flow is derived, said 
government bond having a fixed coupon rate and a face 
value that provide the at least one notional cash flow. 

54. The computer readable medium of claim 44, wherein 
the determining Step comprises the Steps of: 

generating a Zero coupon curve based on the interest rate 
Swap curve; 

generating discount factors corresponding to time periods 
in which respective of Said at least one notional cash 
flows occur, based on the Zero coupon curve; and 

multiplying the discount factors by each corresponding 
notional cash flow. 

55. The computer readable medium of claim 44, wherein 
the determining Step comprises the Step of determining the 
price of the contract at the first effective date; 

and wherein the computer readable medium further com 
prises computer-executable instructions for causing the 
computer System to perform the Step of Settling the 
contract on the first effective date based on the price of 
the contract determined at the first effective date. 

56. The computer readable medium of claim 44, wherein 
the determining Step comprises the Step of determining the 
price of the contract daily at the close of trading, and 

wherein the computer readable medium further comprises 
computer-executable instructions for causing the com 
puter System to perform the Step of Settling daily based 
on the price determined at the close of trading. 

57. The computer readable medium of claim 44, wherein 
the Settlement price of the contract is based on plural 
notional cash flows discounted by the at least one point on 
the interest rate Swap curve. 

58. A computer readable medium containing program 
instructions for execution on a computer System, which 
when executed by the computer System, cause the computer 
System to perform method Steps for trading a contract, Said 
method comprising the Steps of 

trading an option to trade a Standardized contract at a 
Specified Strike price by a specified date, Said contract 
obligating a buyer and a Seller to Settle the contract 
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based on a price of the contract at an effective date, 
through an exchange that guarantees payment to the 
buyer of any amount owed to the buyer from the seller 
as a result of the contract and that guarantees payment 
to the seller of any amount owed to the seller from the 
buyer as a result of the contract; 

determining the price of the contract based on at least one 
notional cash flow discounted by at least one point on 
an interest rate Swap curve obtained from a Swap rate 
Source; and 

settling the option based on the difference between the 
determined price of the contract and the Specified Strike 
price. 

59. A computer readable medium containing program 
instructions for execution on a computer System, which 
when executed by the computer System, cause the computer 
System to perform method steps for entering trades of a 
Standardized contract obligating a buyer and a Seller to Settle 
the contract based on a Settlement price of the contract at a 
first effective date, through a remote exchange that guaran 
tees payment to the buyer of any amount owed to the buyer 
from the Seller as a result of the contract and that guarantees 
payment to the Seller of any amount owed to the Seller from 
the buyer as a result of the contract, Said method comprising 
the Steps of: 

receiving at the computer a quoted price of the contract; 
displaying the quoted price of the contract; and 
transmitting from the computer to the eXchange an order 

to trade the contract, the Settlement price of the contract 
based on at least one notional cash flow discounted by 
at least one point on an interest rate Swap curve 
obtained from a Swap rate Source. 

60. The computer readable medium of claim 59, further 
comprising computer-executable instructions for causing the 
computer System to perform the Step of determining a model 
price of the contract based on the at least one notional cash 
flow discounted by the at least one point on the interest rate 
Swap curve. 

61. The computer readable medium of claim 59, wherein 
the Settlement price of the contract is based on plural 
notional cash flows discounted by the at least one point on 
the interest rate Swap curve. 

62. The computer readable medium of claim 59, further 
comprising computer-executable instructions for causing the 
computer System to perform the Step of electronically 
receiving a credit or a charge, based on a difference in an 
execution price of the trade order and the Settlement price. 

63. The computer readable medium of claim 59, further 
comprising computer-executable instructions for causing the 
computer System to perform the Step of electronically 
receiving a credit or a charge, based on a difference in an 
execution price of the trade order and an execution price of 
another trade order. 


