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AUTOMATIC FINANCIAL INSTRUMENT TRANSACTION SYSTEM

[0001] This application claims the benefit of U.S. Provisional Application No.
61/020,138, filed Jan. 9, 2008, U.S. Provisional App. Ser. No. 61/020,374, filed Jan. 10,
2008, U.S. App. Ser. No. 12/014,027, filed Jan. 14, 2008, and U.S. Provisional App. Ser.
No. 61/022,591, filed Jan. 22, 2008. Each is incorporated by reference.

BACKGROUND

[0002] This application relates to computer trading systems for financial

instruments.

SUMMARY

[0002a] According to a first aspect, there is provided a method, comprising the
steps of: on an electronic trading system for trading assets of an asset type, executing
trades among traders of assets of the traded asset type, the traded asset type being a
derivative of an underlying asset type; from time to time and as a component of the
contractual relationship among the traders of the trading system and the trading system,
transferring traders’ positions in the traded asset type into positions in the underlying
asset type for a period of time, and later transferring the positions in the underlying asset
claims back into positions in the traded asset type.

[0002b] According to a second aspect, there s provided a non-transiiory
computer memory, having stored therein program instructions to cause an electronic
trading system to: execute trades among traders of assets of the traded asset type, the
traded asset type being a derivative of an underlying asset type; from time to time and as
a component of the contractual relationship among the traders of the trading system and
the trading system, transfer traders” positions in the traded asset type into positions in the
underlying asset type for a period of time, and later transfer the positions in the

underlving asset claims back into positions in the traded asset type.
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[0003] Disclosed herein is a computer network to provide redundancy for a first
transaction clearing computer. The first transaction clearing computer is a computer for
clearing for trades for financial instruments of a first type. The network includes
terminals, a second server, and a transaction processor. The terminals are trading stations
for traders of the first type of financial instruments. The second server is designed to
clear trades of a second type of instrument. The transaction processor is programmed to
communicate network messages with the second server to effect trades in the second type
of instrument over time, the messages containing data describing transactions in the
second instrument having times and prices designed to create the functional effect of
holding the first instrument.

[0004] Disclosed herein is a method, and computer apparatus for performance of
the method. On an electronic trading system for trading assets of an asset type, trades are
executed among traders of assets of the traded asset type, the traded asset type being a
derivative of an underlying asset type. From time to time and as a component of the
contractual relationship among the traders of the trading system and the trading system
itself, traders’ positions in the traded asset type are transferred into positions in the
underlying asset type for a period of time, and latej: the positions in the underlying asset

claims are transferred back into positions in the traded asset type.

1a



10

15

20

25

[0005] Disclosed herein is a method; and computer apparatus for performance of
the method. During trading days, assets of a type are traded among traders on an
electronic trading system. At about the close of trading days, positions held by traders are
transferred from the traded asset type to positions in another asset type. At about the
opening of trading days, the traders’ positions are transferred back from the other asset
type to the traded asset type.

[0006] Disclosed herein is a method, and computer apparatus for performance of
the method. As a systematic feature of a market made by an electronic trading system,
and computer apparatus for performance of the method. A first trade is placed with a
clearing agent for delivery at a future settiement time; and a second trade opposite the
first trade is placed with the clearing agent for opposite delivery at substantially the same
future scttlement time, thereby netting out the first trade. The offset between the first and
second trades is used as a synthesized financial instrument.

[0007] Disclosed herein is an apparatus having a processor and a memory. The
memory stores representations of a plurality of positions in a first type of financial
instrument. The processor is programmed (a) at a first predetermined time, to convert
each position in the first type of financial instrument into a corresponding position in a
second type of financial instrument, and (b) at a second predetermined time that is after
the first predetermined time, to convert cach position in the second type of financial
instrument into a position in the first type of financial instrument.

[0008] Disclosed herein is a method in which trades of bond future contracts are
executed on a computer-based apparatus. After a first predetermined time, a plurality of
positions in bond future contracts are transterred into corresponding positions in bonds, in
which each position corresponds to one bond future contract. After a second
predetermined time that is after the first predetermined time, each of the positions in the
bonds are transferred back into a corresponding position in a bond future contract.

[0009] Disclosed herein is an apparatus having a processor and a memory. The

memory stores representations of a plurality of bond
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future contracts, in which each futures contract defines a long position and a short
position. The processor is programmed to: (a) after a first predetermined time, for each
bond future contract, calculate a first price of bonds based on the bond futures contract
and enter, with a clearinghouse, a buy trade and a sell trade for the bonds at the first price;
and (b) after a second predetermined time that is after the first predetermined time, for
each of the buy trades and the sell trades, enter with the clearinghouse, a second sell trade
and a second buy trade for the bonds at a second price.

0010} Disclosed herein is a method, and computer apparatus for performance of
the method. Trades of bond future contracts are executed on a computer-based apparatus.
After approximately the end of a first trading day, for each of the positions in the bond
future contracts, a respective bond and a respective price for the bond is determined based
on a price of the bond future contract. The position in the bond future contract 1s
transferred into a corresponding position in the respective bonds. Approximately at the
beginning of a second trading day, being the soonest trading day that is after the first

trading day, for each of the positions in the bonds, a respective price of the bond and a

respective price of the bond future contract are determined, and the position in the bonds

is transferred back into a corresponding position in a bond future contract.

[0011] The above advantages and features are of representative embodiments
only, and are presented only to assist in understanding the invention. 1t should be
understood that they are not to be considered limitations on the invention as defined by
the claims. Additional features and advantages of embodiments of the invention will

become apparent in the following description, from the drawings, and from the claims.

DESCRIFTION OF THE DRAWINGS

[0012] FIG. 1a is a diagram of entities in an automated trading system.

[0013] FEG. 1b 1s a diagram of flows and states in an automated trading system.
10014} FIG. 2 is a display from an automated trading system.

[0015] FIG. 3 is another display from an automated trading system.

[0016] FIG. 4 is another display from an automated trading system.

[0017] FIG. 5 is another display from an automated trading system.
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IIL

DESCRIPTEON

[0018] The Description generally is organized as follows,

Overview

Furihier Details and Aliernatives

ILA.
ILB.
iLC.
ILD.
iLE.
ILF.
IL.G.
ILH.

TLL

ILL
LK.

Trading of other instroments

Tirses and Conditions for Performing the Sleep and Wake-Up Trades
Parties and Entities

Bonds forthe Transaction

Prices for the Trades and Variation Margin

Final Settlernent at Contract Expiry

Margin

Exploiting Existing Bilateral Collateral Agrecments, Anonyinons vs,
Name Give-Up Trades

Positions Held for Portfolio
Accounting and Reporting

Margin and facilities for reducing margin requirements

Hiectronic Trading and Trading Systems for Underiying Pinancial
Iastruments

LA, Clip Size Trades

LB,

Corve and Spread Trades

HILC. Order routing, exchangeability and substitutability

Additional Alternatives

Conclusion

Overview

(0019} Referring to FIGS. 12 and 1b, a computer network inclodes computers that

perform functons on behalf of various parties in an electronic trading systemn. Financial

instriziment transaction system 100 manages data storing customer posttions 110, 112

andfor wading of one or more types of financial instruments (e, g., bonds, bond futures

contracts, interest rate swaps, other securities, or derivatives of any of the foregoing).
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Transaction systemn 100 may perform processing and transmit data io cause positions 110,
112 held in a first type of financial to be converted into positions 140, 142 in a second
type of financial instrument. The second type of positions may be stored on a
Clearinghonse comyputer 102 that is different than the computer 198 for clearing the first
type of instrament, The converting 114 of positions may oceur at various times (e.g., af
one or more predetermined times, apon the cecurrence of predeterminad events, as
commanded or specified by 2 user, from time to time). Transaction system 100 may then
perform processing and ransmit data to cause positions 140, 142 in financial instruments
of the second type back 10 be converted back to positions 119, 112 in financial
instruments of the first type.

FO0201 In some cases, transzction system 100 may be used to offload network
traffic from servers at clesvinghouse 190, the waditional clearer for the first iype of
financial instrument (in the exaniple of the previous paragraph, the bend futures) in order
to avoid system overioads due to insufficient bandwidth or server capacity, In some
cases, oansaction systemn 100 may be used to provide redundancy in case the computers
at traditional clearinghouse 190 become wnavailable due w server or power supply
fallore. In some cases, trading customers may wish not to store certain classes of data on
fraditional clearing servers 190, e.g., because the server is not secure or its security is
compromised, or may prefer to consolidate their data with oniy one clearinghouse, and
transaction systemn 100 makes it feasible to store clearing data for both types of financial
instraments {in the example of the previous paragraph. both the bonds and the bond
futures) on the computers at Clearinghouse 102 by converting the trades and rerouting
the network traffic to avoid the use of traditional clesringhouse 190, In some cases,
consolidaring clearing of trades for both types of instruments through one clearinghouse
102 {rather than through two, 102 and 190) may result in technical efficiencies

fO021} In some cases, fransaction system 100 may permit an alternative or
additional trading venue for the first type of financial instruments to develop, and & use 2
clearer othey than traditional clearinghouse 190, In some cases, clearing both types of
instruments through Clearinghouse 102 may permit reductions in both network capacity
and routing equipment, as well as in margin charges paid by costomers 120, 122, In

seme cases, consolidating clearing of trades for both types of instruments through one
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clearinghouse 102, rather than through two, 102 and 190, may simplify relationships
among the parties and processors for the transactions.

[0022] One of the vwo types of financial instrusnents may be a dexivative of the
other, for example, the first type may be bond futures contracts, and the second type may
be bonds {e.g.. U.S, government bonds or other government or corporate bond issues,
ofien referred to as “cash bonds” or “physical bonds,” a term of art that includes bonds
held as iraditional paper certificates, in electronic bock entyy form, etc.), For discassion
purposes, the conversion from the first type (e.g., the derivative) into the second type
{e.g.. the financial instroment underltying the derivative) is yeferred to as “going to sleep,”
and the copversion back from the second type to the first type is referred to as “waking
up.” The identity of the bonds selected for the “sleep™ wade 130, 132, and the prices at
which the *‘going to sleep™ and “waking up” trades are entered, may be determined so that
the risks and economics of the positions in the futures contract are embodied in the

underlying bonds.

I1.  Further Details and Alternatives

[0023] Referring to FIGS. 1a and 1b, a computer for transaction system 100 may
coordinate and interconaect computers of the network that act on behalf of waders 120,
122, and one or moye clearinghouses 102, 190, Acting through compaters 120, 122,
parties enter into long and/or short positions 110, 112 in various financial transactions, A
single party 126, 122 may be enter into severa! trades for different financial instrumenis
with different counterparties, As trades eccur, tansaction system 100 vegisters the wades
as long or short fatures positions 110, 112,

{0024} To put a long futures position 110 to sleep, transaction systern 100 issues
messages, for example in SWIFT or FIX protocol, to other computers in the network, and
updates its own records. Transaction systern 100 may close the futures position by way
of & sel} trade 134 to sell long futures position 110, and also enter 130 a “buy” wade of an
amount of bonds equivalent to the notionat value defined by that futures position Buy
trade 130, 140 is for an amount of bonds equivalent to the noitonal value controlled by
futores contract positon 110, at T+2 {i.e., Trade date plus two trading days) scttlement,

and may be effected by 2 message from transaction system 100 to Clearinghouse
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computer 102, Ciearinghouse computer 102 may register trade 130, 140 as a long bond
position 140, for T2 seitlemient, Clearinghouse computer 102 may be operated by a
clearer (e.g., the Fixed Income Clearing Corporation division of the Depository Trust &
Clearing Corporation) for subsequent settlement by the clearing agent {e.g., JPMorgan
Chase or Bank of New York via the Fedwire clearance system). A “T42” buy is & trade
in which the parties to the irade agree that that each party will deliver its respective
obligation on the trade to the clearing agent by a certain time (e.z., 3:00 PM) two trading
days after the date of the trade. Thus, for a T-+2 trade anytime on Monday, the buyer is
obligated to deliver cash, and the seller is obligated to deliver instruments, to the clearing
agent by 3:00 PM Wednesday. The clearing agent would effect the transfer of the cash to
the seller and the instroments to the buyer Wednesday after 3:00 PM.

[0025] To put & short position in a futures contract 112 to sleep, transaction
syster: 100 causes an opposite closure of the fomres position by issuing messages {e.g., in
SWIFT or FIX or another protocol) that reflect & “buy” trade 136 of the futures position
and also & T+2 “sell” trade for & corresponding amount of bonds to be entered with
Clearinghouse computer 102 for subsequent delivery via the clearing agent.

[0026] After transaction systemn 100 issues network messages to put long position
110 and short position 112 in the futures contract to sieep 140, 142, transaction system
100 transmits messages 1o enter “reverse” wrades 150, 152 into Clearinghouse compuier
102 the moming of the next trading day. For example, transaction system 100 “wakes up”
long position 110 in the futures contract by entering a buy trade 154 for the futures that
re-estabiishes that position and also sending roessages over the network to Clearinghouse
computer 102 to enter a T+1 sell rade 150 of the bonds for long party 120, Similarly,
transaction systemn 100 “wakes up” shori position 122 by sending messages to initiate a
sell trade 156 for the firtures that re-establishes short futures position 112 and also
sending messages to Clearinghouse computer 102 to enter T+1 buy made 152 of the bonds
for short party 122. After the T2 and subsequent T+1 bond wrades 136, 132, 140, 142
have been entered into Clearinghouse computer 102, the bond trades may quickly novate
into trades that are Iégally contacted between each counterpariy 120, 122 and
Clearinghouse 102, rather than between the counterparties 120, 122 as originally traded,

(“Movation” 1s & substitution of a new contractual obligation for an old one, Most
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transactions on most exchanges are originally formed as an oblgation of the seller to
deliver the financial instrument to the buyer, and the buyer to deliver cash o the seller,
After novation, a clearing agent is inseried: the seller’s obligation is novated to require
delivery to the clearing agent, the ciearing agent assumes an obligation to deliver to the
buyer, and the seller’s original obligation to the buver is extinguished. Similarly, the
seller’s obligation is novated to require delivery of cash to the clearing agent, the clearing
agent assumes an obligation to deliver cash to the seller, and the seller’s original
obligation to the buyer is extinguished, The clearing agent's obligation survives default
of sither party.).

[(027] The T-+i “wake vp” bond tades 150, 152 are entered the morning after the
sleep trades 130, 132, and so would settle on the same day as the corresponding T+2
“sleep” trades 130, 132 of the previous trading day. Therefore, Clearinghouse computer
102 may net those bond trades 130, 132, 130, 152 so none will go to delivery via the
clearing agent.. Alsc, long positions 110 and short positions 112 in futures contracts are
always matched — i.¢., Tor every long counterparty 120 that promises to buy under z long
future, there is a short counterparty 122 who promises to sell under a short fosure, and the
two total quantities necessarily match exactly, When a futures position 110, 112 is
effectively transferred into a bond positionr 140, 142 in the described manner the bond
position also necessarity matches. Thus, in many situations, transaction system 100 need
not cause delivery of any bonds via the clearing agent, and thus there may be liitle or no
financing cost for the “sleeping’™ bond positions 140, 142 with Clearinghouse computer
132

[0028] FIG, 1b iHlustrates states in an embodiment. In particular, for each of five
times (five rows in FIG. 1b) two states are described, one for a long position 110 in a first
instrument and one for a short position 112 in the first instrument. The first tdme (at
market close - fixst row in FIG, 1b) illustrates long and short positions 110, 112 for a
futares contract for 1000 lots at $109,000 per lot, At the second time (soon after the close
of rading — second row in FIG. 1b), ransaction system 100 sends messages 130, 132,
134, 136 to other computers of the network to convert long position and short position
110, 112 of the futares contract into corresponding buy and sell rades 140, 142 for bonds,

At the third time ("overnight”, or well after the close of rading — third row in FIG. 1b},
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Clearinghouse computer 102 stores long and short positions 140, 142 in bonds, subject to
an agreement to reverse around the time of the market open, At the fourth time (before
the market opens - fourth row in FIG. 1b), ransaction system 100 sends messages 1o
other computers in the network to reverse the positions in the bonds through sell and buy
trades 150, 152, At the fifth time (around the tme of the open - fifth row in FIG, ib),
upon the re-opening of the positions 110, 112 in the futures contract, the T+1 bond trade
price may be adjused to seflect the difference, if any, between the closing and opening
prices of the futures contract,

f00291 Because most of the economic risks of the future contracts 110, 112 can be
embodied in the bonds 140, 142 during the “slesp” period when the bond trades are stored
on Clearinghouse computer 102, and thus are transferred to Clearinghouse 102 by the
“slecp” trades, the operator of ransaction system 100 holds relatively litile risk were a
counterparty 120, 122 to the trades to defualt. The overnight risk of & counterparty default
to futures market operator 100 may also reduced as the bond Clearinghouse 182 may

effectively azsume some of that risk.

LA, Trading of other instruments

[0030] Two futures exchanges may permit the trading of futures coniracts on the
same underlying product, but those contracts may not be fungible due to them being
cleared by different clearinghouses. For example, U5, Government bond futures maded
on the Burex U8, futures exchange were not fangible with U.S. Government bond futures
traded on the Chicage Board of Trade (CBOT). In this case, an entity that has a long
position in the Burex Ten Year U.S, Government bond fatures contracts and also bas a
short position of an equivalent amount of CBOT Ten Year US Government bond futures
contracts could put to sleep their Burex ULS, long position with the FICC bond
clearinghouse 102 and then enjoy up to 75% margin relief from their net bord position in
FICC against their short position at the CBOT's clearinghouse. The up to 75% margin
refief comes from an agreement between FICC and the CBOT s clearinghouses 102, 190
across similar futures types. In other cases, the amount of margin relief between
clearinghouses may be greater or less than 75%.

{0031] In another example (again siooplified for expository purposes), posidors

110, 112 i bilateral Interest Rate Swap contracts may be put to sleep as bonds 140, 142
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and later woken up back info Interest Rate Swap contracts, Generally, an Interest Rate
Swap {IRS} contract is an agreement between two parties to exchange interest pavments
on & periodic basts on a given principal amount, The IRS contract can sometitnes be
analogous to a bond in its coupen cash flows, but only the interest on the principal
amount of the IRS is exchanged; the principal amount of the IRS contracr itself is not
exchanged. Cne party o the [RS contract will pay the same interest rate deterinined at
the start of the agreement, multiplied by the notional valve of the contract. The other
party will pay a rate of interest which varies over tine and which is determined
periodicatly based on regularly published indices (e.g. LIBOR - London Interbank
Offered Rate, which is an average rate of quotes from the interbank market calenlated for
4 range of popular benchmark interbank loar: matarities), multiplied by the notional value
of the contract. For example, 2 100 million Ten Year U.S. Dollar IRS conteact (“from
now to 10 years time”) with a fixed rate of 4.40% may have interest payments based on
the prineipal amount of $100 million, with one counterparty to the IRS contract paying
4.40% per annum and the other counterparty paying the 6 Month LTBOR rate as
determined every six months on $100 miilion. This exchange of payments typically
cecurs every six months for ten years (the maturity of that IRS contract). The payment
flows mimic a Ten year matarity bond bought with borrowed money and refinanced
every six months for then another six months,

{0032] A Ten Year maturity IRS instrament can also be analogous to a Ten vear
fixed interest Dollar deposit that has been deposited with money borrowed and refinanced
every six months for then another six months.

{00337 The similarities between an IRS contract and bond payment flows can
aliow for an TRS contract to be “put to sleep” us a bond with, for example, a bond
Clearinghouse. Counterparties typically accrue large bilateral portfolios of IRS trades
with each other due to the sumchure of the market favoring liquid trading of vearly
maturity bilateral IRS contraces (often catled “tenor™ or “terty™). For exampie, a
benchmark Ten Year IRS traded today is for a maturity of T+2 plus Ten Years but a
similar benchmark Ten Year IRS traded in one week’s time is for that date +2 plus Ten
years: aithough both RS are tenmed “Ten Year IRS,” because they are traded on different

days they have different payment dates and thus cannot immediately be offset and

iy
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cancefled. IRS frades may be slept as a bond via a T+2 sleep wade with a T+1 wake up
irade entered the following day, to allow large mualtiple portfolios of often disparate IRS
frades outstanding bilaterally betwesn connterparties to net down against each other
overnight on account of being slept as one or more bonds. Preferably the counterparty
defanlt exposure between IRS counterpartes may be subsiantially reduced due 10 the
effective netting of the IRS wrades via the novating of the bond sleep trades to a
Clearinghouse,

{0034} An IRS contract may be put to sleep as & bond when payments are due to
effect those payments by means of the sleep and wakeup bond prices vsed. In another
embodiment, the IRS contract may be slept as a bond more frequently when market
movements require collateral or monies to be transferred from one counterparty o the
other. In still further embodiments, the IRS contract may be slept at expiry (often called
maturity) or premature expiry to engineer the necessary cash payinents (premature expiry
of an IRS contract is often calied “Rip-UP” and is whereby a previously traded [RS
contract is cancelled using current market values to determine a single final cancellation
payment due from ope counterparty to the other to prematurely end the previously agreed
cashflows).

[0035] Trades may be entered into Clearinghouse computer 102 in many ways.
Trades may be entered as “Name-give-Tp”, whereby the buyer and seller o the sleep
srade are made known to each other and they send their trades to Clearinghouse computer
102 directly. The operator of transaction system 100 (or another entity) may also become
initiai counterparty to the buy and sell trades acting as principal. Aliernatively, the
operator of frapsaction system 100 {or another entity) may enter the trades into
Clearinghouse computer 102 without the entity actually becoming counterparty o either

trade,

ILB. Tines and Coenditions for Performing the Sleep and Wake-Up Frades

[0036] In some cases, it may be preferable for cansaection system 100 to issae
network messages to put positions 110, 112 to sleep relatively infrequently, because each
trade 130, 132, 150, 152 entered with Clearinghonse computer 102 incurs transaction
fees, Thus, during the day, transaction system 100 may store futures positions 100, 112

(e.g. futures wrades) during the trading day. At the end of the trading day, the

11
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counterparties’ net trading positions can be calculated, and only the net posifion put to
sleep 136, 132 as bond trades 140, 142 with Clearinghouse computer 102, The
counterparty defavlt Tisk may He with the operator of transaction system 100 for any
positions 116, 112 not yet “slept” or effectively rolled to Clearinghouse computer 102.

100371 In some cases, it may be preferable to put most positions 110, 112 to sleep
very quickly after a transaction of the futures position, or at an agreed time to allow the
operator of Tansaction sysiemn 100 to more promptly transfer counterparty default risk to
Clearinghouse computer 102 and effectively payfreceive mark-to-market monies between
the counterparties 110, 112, An inherent part of the service of Clearinghouse 102 is to
hold counterparty default risk by quickly novating bilateral trades between counterparties
120, 122 into trades between the counterparties 120, 122 and Clearinghouse 102, 50
quickly sending messages from transaction system 100 to Clearinghouse computer 102,
imstructing Clearinghouse computer 102 to hold the positions as bond trades 140 stored in
the memory of Clearinghouse computer 102 may be desirable to effectively transfer this
risk to the party whose very reason for existence is to hold such risk. In the event that
traditional clearing computer 199 is unavailable, transferring positions 100, 112 to
Clearinghouse computer 102 may an appropriae altermative.

[0038} In many cases, Clearinghouse 102 for the underlying instrument (in the
example, the bonds) will require that their customers (counterparties to trades} post
margin {initial margin to cover the risk of 3 newly opened position, and/or variation
margin pronies and/or securities to cover the mark-to-market profit or loss of a previously
opened position) with Clearinghouse 102 to mitigate risk to Clearinghouse 102 of defaclt
by the custonzer, Because the counterparties for transaction system 160 will typically
aheady have Clearinghouse customer margin accounts and margin lodged for bond
positions with Clearinghouse 102, the Clearinghouse’s accounting and policies for margin
can also accommodate bond wades forwarded by transaction system 100, with at most
relatively little change. In some cases the margin required at Clearinghouse 102 fora
counierparty may be reduced by new trades in financial mstruments entered as a result of
funmes trades being “siept,” due to these new bond positions netting down that
counterparty's opposing bond positions already existing at Clearinghouse computer 102,

Additionally, the margin positions held by the clearer for bond positions can often be
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offset against margin requirements for the same customer's futures positions at other
futures exchanges, reducing margin costs for the customer,

{00397 Transaction system 100 may from time to time make “intraday margin®”
requirements, typically at noon, to account for sudden market volatility and to collect and
pay margin to effectively mark counterparty’s positions to market intraday rather than
watt for that night (often referred to as a “margin call” wo pay and receive margin ic and
from counterparties during a trading day that has shown significant market movement),
“Margin calls”™ may be effected by network messages sent from transaction systes 100 o
parties’ trading computers 120, 122, Transaction system 100 may put futtres positicns
110, 112 to sleep intraday, rolling them to bond positions 140, 142 stoved in the memory
of Clearinghouse computer 102 to sliow the operator of transaction system 100 to wansfer
countterparty default risk to Clearinghouse 102 and to pay and receive mark-to-market
monies between the counterparties {equivalent to an intraday “margin call™). The trade
may require 2 cash settlement amount (either positive or negative) in an amount that
mirrors the amount of & traditional intraday margin call, In some casas the trade may even
be immediately reversed to effect just that aansfor of margin call monies, but via trades

130, 132, 150, 152 entered into the bond Clearinghouse.

IEC. Parties and Entities

100441 Network messages 130, 132, 150, 152 sent to effect the “sleep™ and
“wakeup” trades may be regisiered with Clearinghouse computer 102 may designate
market operator 100 as a principal 1o the irades, or may designate market operator 100 as
agent for the trade counterparties 120, 122, to register trades with Clearinghouse
computer 102 on behalf of the counterparties.

{0041] In some cases, the bookkeeping, and particularly the obligation to enter the
“waleup™ trades, may be lodged in a bankruptcy-remote special purpose entity that
receives fees for performing this task. Because this enfity is bankruptcy-ramote from
other entities, the wakeup trades will be enfered even if other entities, for example market
operator 100, goes bankrupt or otherwise defaults. In other cases, in the event of a default
of market operator 160, the counterparties would wake up with the equivalent bond
position previously novated to Clearinghouse corputer 102 instead of the futures position

from the close of the previous day,  In some cases, & master coniract between the
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counterparties may survive dissolution of market operator 104, so that the cbligations 1o

perform the “wakeup”™ trades survives,

ILD. Bends for the Transaciion

[0042] In some cases, the bonds identified by the parties for use in the “sleep” and
“wakeup” transactions 130, 132, 150, 152 are bonds that have a duration or DV (Dollar
Value in price of a basis peint change in vield of a bond) comresponding to the effective
duration or DVO1 of the futtres contract, or corresponding to the duration or DV of
bonds that fall within the basket of bond issues that are acceptable for final delivery into
the futures contract at contract expiry, within the specification of the bond confract. An
example of such 2 futures contract would be bond futures contracts as traded on the
Chicage Board of Trade (CBOT) that define a basket of substiturable bonds that may be
delivered into the futures coniract at expiry, with price adjustments for delivery of various
different bonds in the basket. As used berein, the “duration” of a bond is the weighted
average wabnriky of a bond's cash flows, DVG] is a property of 2 bond that expresses the
price fluctuation of a bond relative to a change in underlying interest rate (DVO] tends to
be higher for lopger term and higher coupon fixed income bonds.) The identified bonds
may be the most liquid in the fotures conirsct’s delivery basket, or bonds that well
approximate the bond that is viewed by market counterparties as the cheapest-to-deliver
of the basket at futures contract expiry. Multiple Bond issues may also be combined so
that the average duration is at or near the desired duration. The bonds may be “on the
mn” {recently issued benchmark boods) or “off the run” (older less liquid issues) or
“general collateral” {securities that are not highly sought after in the market by borrowers;
demand for general collateral is not issue specific).

[0043] In some cases, & customer 120, 122 mnay designate the precise bond tc be
bought or soid inte the sleep and wakeup transactions. In a typical exercise of this option,
customer 120, 122 may designate to sell overnight a bond he/she already holds long in
hisfher account at Clearinghouse computer 102, or buy overnight a bond in which he/she
holds a short position at Clearinghouse computer 102, This permits the two positions to
be netted off against each other for purposes of computing margin required by

Cloaringhouse 102 while sleep trades 140, 142 are open.
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[0044] In most cases, the bonds that are identified in “wakeup” wansaction 150,
152 for each counterparty will be exactly the same bonds as the bonds that are identified
in “sleep” transaction 130, 132, so that the two trades exactly offset each other and
nejther requires delivery, In some cases, “sleep” trade 130, 132 and “wakeup” wade 150,
152 may be for different bonds, in the event that the holder of the futures contract wishes
to adjust shift his inventory from one bond to another and a subseguent amendment is
agreed for the wakeup trade. This amendment may take the form of a swap trade of one

bond for another,

ILE. Prices for the Trades and Variation Margin

00457 Transaction system 100 may be structured so that daily “mark to market”
price movement Profits and Losses (P&L) or variation margin are recognized by means
of transaction pricing, differences between the buy and sell prices of trades 130, 132, 134,
136, 150, 152, 154, 156,

[6046] In some cases, the price for “sleep™ T+2 bond trade 130, 132 will be at the
prevailing market closing price for the bond, with an adjustment (positive or negative) to
canse recognition of P&L for futures price movements since the fast sleep or wakeup
trade that caused a P&L recognition.

{00471 In some cases, the price for wakeup trade 150, 152 of the bond may be
based on fhe opening price of the futures contract, rather than the opening price of the
bond itself. This wakeup price may be set to reflect the overnight price movement of the
futures contract — which will, in most cases, be very close to the price movement of the
bonds themselves:

wakeup bond price = sleep bond price +
(futures market open price — last night’s futures market close price)

[0048] In some cases, the price for the “wakeup” rade may be at 2 the current
markes price or at a price calculated from the futures market opening price to cause
recognition of P&L for avernight futares contract price movement. For example, if o
futuies clesing price is 108% for 100 iots of $100,000 contract size and the sleep bond
equivalent trade is priced at 109.5% for # bond size of $9,500,000 nominal value; the
wakeup price of the bond trade needed o equate P&L. incurved from a futures opening
price the pext day of 108.5% [futures contract P&L. = (108.5 -108)% x 100 x $100,000 =
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$50,000] would be 109.5% + $50,000/$9,500,000 = 110.002631%. The wakeup futures
price may then be the opening price of 108.50% as the P&L has been paidfireceived
between the long and shoxt counterparties from the bond sleep and wakeup trades, The
wakeup bond trade price may thas be adjusted, or intra-day put-through trades (same day
buy and sellback trades) may be entered, to recogmize P&L of day’s futures price
movements via the bond Clearinghouse, and/or to effectuate intra-day margin calls.
In some cases, where the futures positions are closed 134, 136, and reopened 154, 156,
daily P&L may be collected by setting the price of trades in futures posttions 134, 136,
The price of “sleep” futures frades 134, 136 may be set at the daily settlement price for
the futores contracts, adjusted for any P&L of the day’s price fluctuation. In some cases,
the bends transacted may have a duration near the futures contyact expiry date, and in
other cases, futures contracts with different expiry dates may be rolled into the same
bond. Increased calendar spread to cross margin may be effected via small DV(Q1
difference in overnight tades for each contract month,

[0049] The amount of bonds bought and sold 130, 132 may be the notional
amount of the contract, or an amount of bonds calculated with a DVQ1-weighting, for
exatple by this formula:

amount of futures transacted = amount of bonds transacted
DVO1 for futores DVO1 for bonds

so that the price fluctuation for an interest rate moverment in the bonds will equal the price

fiuctuation for the same interest rate movement for the futures, The next morning, trading
systemn 100 may send messages and store data inits memory fo reinstate futures positions
1310, 112, by buying 154 a future for the long panty, selling 156 a future for the short
party. Messages to effect “wakeup™ bond trades 130, 152 may be sent, to transact bonds
at a price adjusted 1o realize the P&L on overnight price {luctuations on the futures
position. Messages 130, 132, 150, 152 sent by transaction system 100 to wansact bonds
may designate parties other than the operator of ransaction system 100 as principal, to

reduce fransaction fees.

ILF. Final Settlement ai Contract Expiry
[0050] In some cases, a futures contract traded on transaction system 100 may be

defined to require delivery of a particular bond or a choice from a basket of bonds at
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contract expity, analogous to a Chicago Mercantile Bxchange (CME) futores contract for
treasury bonds. In other cases, the contracts traded on transaction system 100 may
specify cash settiement, in which counterparties pay and receive monies directly
according to an expiry value of the futures contract usually ascertained in reference to,
but without any actual delivery of, referenced onderlying financial instruments or bonds.
in stil] cther cases, on expiry, the short futures counterparty may be required to delivera
specified bond to the long futures counterparty. In such cases. transaction systam 100

may allow for the substituticn of a bond sleep trade into this final settiement process,

O.G. Margin

[0051] In some of the embediments above, where 2 fatares contraet position is
slept as a bond positon at the bond Clearinghouse for a counterparty, the required margin
at Clearinghouse 102 (from the coumerparty} may be affected by the intreduction of the
new bond position. For example, modern bond Clearinghouses charge initial margin to
cover tisk on new positions bot their systems mostly calculate overall margin
requirements on a pet Valoe-ar-Risk (VAR calculation apphed w the counterparty’s
aggregate bond “book™ of all individual bought (long) and soid (short) bond issue
positions. Additional bond positions introduced into counterparty’s aggregate bond book,
as & result of a futures position sleeping as a bond position, may thus increase, decrease op
leave unchanged that counterparty’s required margin from the calculated net VAR For
exaniple, if a counterparty has a net long bond position at Clearinghouse computer 102,
the introduction of an additional jong bond position would be expected to increase the
margin caleulated from the net VAR on the counterparty’s aggregate bond boek. If a
short position were introduced from a short fatures position sleeping as a short bongd
position then the reguired margin from the caleulated net VAR on the counterparty’s (et
long) bond book would be expecied to decrease. If that additional short position was
opposite to an existing long position in an exact bond issue in the counterparty’s
aggregate net long position, then the net VAR reduetion would be expected to be

particularly effective,
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ILH. Exploiting Existing Bilateral Collateral Agreemenis, Anonymous vs.
Name Give-Up Trades

{0032] A sizeable fraction of fuhures trades oceur between counterparties fhat
have existing bilateral coliateral agreements as a result of other business traded bilaterally
between them, This is where a counterparty posts cash or financial instroments with
another counterparty as coliateral to secure fiture payments due. Transaction system 100
may exploit the existence between counterparties {e. g., banks and securities firms) of an
extensive web of these agreements, for example, by allowing futures positions to be slept
as trades in other instraments (e.g., derivatives, securities or other financial instruments)
bilaterally between the long and the short counterparties in order to avoid transaction fees
involved in novation with a Clearinghouse. In this embodiment transaction systemm 100
nay effect the sieep trades as “Name-give-up” whereby the opposing futures long and
short connterparties are given up to each other for the purpose of the sleep wade, so that
the appropriste collateral agreement can be invoked. By avoiding Clearinghouse
computer 102, ransaction fees for such frades may be reduced. Counterparties may also
bilaterally elect to hold the positions in “sleep” condition rather than reversing them into
“awake” condition to further reduce transaction fees as the daily mark-to-market bilatera)
risk between the counterparties may be covered by the collateral agreements already tn
place and the risk may be regularly adjusted as a result of other business between the
counterparties

[0053] In some cases, for example, where the trading parties are relying on
bilateral agreements, the sleep trades and/or the original trades done on wansaction
system 100 may be on a name-give-up basis, In other eases, wading may occur on an
anonymous basis, especially prevalent when a Clearinghouse is used for the sleep trades,

0054} In some cases, the operator of frapsaction system 100, the trading parties,
and/or the special-purpose entity discussed in § I1L.C, may own and operate a computer
system that is a gusted repository of credis and inter-counterparty collateral sgreement
information, This computer system may hold credit information in a database in 2 way
does not permit anyone other than the owner of each particular datim to review it or
change it, but does perinit those Hmited gueries that are necessary to identify
counterparties to sach other that may prefer to use bilateral collateral agrecments to

secure name-give-up sleep tradss rather than novating to a clearinghouse. The computer
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system’s server may pennit a “yes/no” query by the party seeking a wade, to confirm the
cligibility of the counterparty to do the trade against the querying party's credit and other
qualification information, A sequence number on each order may be used by this trusted
computer to identify the owner of the order to penmit credit gualification by the server,
{0055] In some cases, each order in transaction system 100 may have a g
identifying the party who entered the order, and the tag may be generated individually for
each order, or otherwise be made to be anonymeous, so that the tag does not reveal the
identity of the owner of the order, but does identify the order sufficiently 1o permit the
server 1o suggest collateral agreements may be used for positions between counferparties
for sleep trades either in alternative instruments {for example short term interest rate
swaps) or in the original security or futures contract. fraded, secured by those collateral

agreements in place,

ILI. Positions Held for Portfelio

[0036] In some cases, especially when the customer indicates that he may hold
the futures position for some time (as opposed fo traders who may hald the position for
seconds or up to a day), the futures position may be agreed between counterparties o be
put to sleep as a fairly long “forward” trade (a forward trade is one whereby settlement is
agreed to be 2 non-standard date later than the agreed market starsdard for usual
conventional trades in an instument) ; for example, up to T+22 (Trade date plus twenty
two business days), to “wake up” up to a month hence (there are often typically 22
trading days in a calendar month) , or eardier if the futures position s closed. For
example a position may be put to sleep as a T+22 bond rade and stay as a bond rade
every day (not wake up as a fotures position again) onless the futures position is closed by
the counterparty, precipitating 2 wakeup reversal trade upon closure, If the futures
positien is closed before the expiration of the 22 trading days, an offsetting wakeup
reversal trade may be entered at Clearinghouse computer 102, for delivery on the same
day as whataver remains of the original “long sleep™ trade. Any day that the counterparty
bas not closed his futures position in the market that day the next morning it stays asleep
as a bond frade vntil 21 business days later when it pmst necessarily wakeup as 2 T+1
trade for the last oading day of the cyele, and then be put back to sleep with a new T+22

trade to start the eycle again, This may provide certain advantages for tansaction system
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100 to permit improved matching of sleep trades between counterpariies, to further

reduce transaction costs.

ILY.  Accounting and Reporting

[0057] In some cases, transaction system 100 may be arranged osing a finapcial
instrument such that the “sleeping” position is reportable for financial accounting, tax
accounting, debt or asset ratio covenants, Securities and Exchange Commission
regulations, Commodities Fatures Trading Commission regulations, and other reporting
and accounting purposes a8 an off-balance-sheet asset, booked in 4 manner analogons
other off-balance-sheet futures contracts. In other cases transaction systern 100 may be
arranged in a financial instrument so that the “sleeping” position is reportable as an on-
balance-sheet item (o advantageousty manage counterparty risk,

{0058} In some cases, some of the counterparties may be FCM’s (Futures
Commission Merchants, those merchants involved in the solcitation or acceptance of
futures contract orders, and having the ability to extend credit o those who place such
orders and facilitate clearing of their obligations} regulated by the Commodities Futiwes
Trading Commission (CETC). In some cases, FCM s may sleep futures trades as a series
of bonds designated by operator of transaction system 100 on behalf of their customers.
In other cases the FCMs may elect to sleep futures trades as different instrumerts on
behalf of their customers than when trading on behalf of their own accounts. I some
cages, the FCM may obtain a limited power of attorney or similar consent to enter the
sleep/wakeup frades on the costomers’ behalf. In other cases the FCMs may enter the
sleepiwakeup trades only on the FCM's overall net futures contract positions resulting
from when their individual customer” s positions are netted against each other,

{00597 The trades may be entered using any protoco] appropriate (o the
transaction. Trades may be entered as “paine-give-up” whereby the buyer and seller to the
gleep trade are inwoduced to each other and send their trades to Clearinghouse computer
102 directly. Transaction system 100 may alse become fnitial counterparty to the buy and
sell trades acting as prineipal. Alternatively the operator of transaction system 100 may
enter the trades into Clearinghouse computer 102 via an “introducing broker mechanism”™
whereby the trades are entered to Clearinghouse computer 102 without the eperator

becoming counterparty to either trade.
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LK. Margin and facilities for reducing margin requirements

FO060] Various clearers and trading parties have arrangements for “cross
margining” of offsetting positions held in different accounts. For example, if a party
holds bonds long at FICC (Fixed Income Clearing Corporation, the cleaver for bonds) and
short furares for similar bonds at CME Clearing (Chicago Mercantile Exchange, the
clearer for bond futuras), the two may have an agreement that permits the two positions to
be offset against each other so that the total margin required may be reduced by an
amount that may be up to 753% of the value of the offsetting positions {or whatever
percentage is agreed among the parties}, Transaction systemn 100 Inay enter cross-
margining agreements with other clearers for traditional cross margining relief between
futures and boads, and/or futures to futmes, Alternatively, or additionally, transaction
systerm 100 may use a sleep as cush procedure for fotures trades such that the cross
margining of the bond Clearinghouse is effectively leveraged automatically, Transaction
system 100 may provide a facility as shown ir figure 6, available throughout the trading
day, to allow dealers to put their futures positions to sleep through an EFP (exchange for
physical) for physical {cash) bonds of their choice on a T42 basis, with an agreed T+1
reverszl the next morning as described herein. Use of this facility may permit dealers to
improve use of margin already held by FICC against bond positions for ¢ross margining
against futures positions held at CME Clearing, or to r@duéc margin needed at FICC for
opposing physical or futores positions. This “sieeps-as-cash” facility (bonds are
sometimes referred to as “cash bonds,” sometimes shortened fo just “cash™), to effectively
transfer positions into FICC bond positions overnight, may be provided for dealers to buy
or sell specific bonds against selling or buying futures contracts, at current market Jevels,

[0061] Referring to FIG. 5, transaction system 100, or an associated bond trading
systent, may list a series of bond/futures pairs so dealers looking for futures positions to
be “slept as cash” in certain bonds may bid/offer for the pairings at current market
spreads as indicated on the system. A reserve size functionality may be useful in
arranging such trades at a favorable price without showing to the marketplace the full size
of the desired trades (a reserve size functionality may preferably add size to0 & trade once
that wade has been agreed to facilitate a larger trade without initially disclosing the foll
nature of the counterparty’s intent}. The current market price spread may be expressed a3

2 traditional “basis” price using previously published conversion factors to convert a
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futures price into an eguivalent bond price, and the number of futures contracts
exchanged per million of each bond in the Bxchange for Physical trade ("EFP” wade;
market parlance for trades where futures are exchanged for bonds, often termed as
“physical” bonds) may be controlled by a published hedge rado that is equivalent to the
DVO! of the bond divided by the BVO1 of the futures to give a fair risk equivalent
amount of bond and futures on the trade, Herein the DVQ1 of the futures may be
catcnlated as the DVOL of the most likely bond to be delivered at futures contract expiry
{the “cheapest to deliver” bond) on its most likely delivery date, then divided by its
conversion factor. The published conversion factor for a specific bond is mostiy
caleulated as the price of the bond at a vield of a particular value {often 6%}, calculated
for the futures delivery day, as defined by a futures contract specification,

[0062] Counterparties can thus transfer exposwre out of transaction system 100 to

bond positions held at a Clearinghouse to:

# Net down specific bond posidons at Clearinghouse computer 102 to remove a
particalar position from Clearinghouse 102's Valoe-at-Risk margin calculations.

e  Trade z selection of bonds to minimize Clearinghonse 102 margin requirement by
using the new bond position to offset against aggregate net long or net short
Clearinghouse bond positions.

s Effectively transfer margin obligations from transaction system 100 into the
courtterparty’s requisite Clearinghiouse margin, using that increased Clearinghouse
margin as then eligible for cross margining against other aggregate Ffutuves
clearing positions at another futures exchange Clearinghouse,

[(3063] Thus the facility provides a secure and cost effective way for participants
to manage aggregated net positions to minimize margin requirements on transaction
svstern 100 where their balance sheet considerations are not Ibmiting,

[6064) There may be a minimum trade size at the facility, for example, 550
million. Trading fees for the guaranteed reversal exchange-for-physical trades may be
waived by the clearer, may be absorbed by wansaction system 100, or may be payable by
the dealer, Transaction costs, which may be about 1 cent per $100,000 contract, may be
covered by a nominal brokerage charge. Initial margins charged by the transaction
aystem 100 may be stater than the inital marging charpged by traditional futures
exchanges, For FCM’s using interest bearing financial instruments lodged with the

clearing house’s custodial account as collateral for initial margin requirement, the cost of
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financing initial margin will be close to $zevo. However, for clearing users not posting

collateral the CME funding could be npwards of 20 cents per night per lot,

[l.  Electrowic Trading and Trading Systems for Underlyving Financial
Instruments

[0065] The trading of the spread between two instruments is called “basis
trading.” A party that believes that one instrospent will outperforrn another may enter
opposing long and short positions of the two instruments, in order to atterpt to profit on
their price convergencs or divergence characteristics. In some cases, basis instruments
become listed contracts, often with cash setdement, Two parties who differ in their
expectations of which of two instruments will outperform the other contract for a
predicted price spread between the two instruments on a set futuye date.  On that fature
date, the difference between the actual spread in market prices of the two instroments and
the contracted-for spread determines an cutcoms, and one party pays the other the
difference between the actoal spread and the contracted-for spread.

[0066] Referring to FIG. 2, there may be synergies if transaction system 160 is
hosted with, or has ready ability to cooperate with, a ransaction system for the underiving
or “sleep” security. The relationship between two instruments that determines the market
prices at which one trading position may be “slept as another” trade position in an
alternative Clearinghouse venue may tiself be traded between the two marketplaces, The
trading of the spread between a fotures contract and a bond is called “basis rading”
whereby opposing long and short positions of each insmument may be entered into, in
order (© attempt to profit on their price convergence or divergence characteristics over
time. Two financial instruments may be traded on the same exchange as & basis trade
whereby the exchange facilitates the simultancous trade in both instruments between
confra-counterpariies (e.g. of a bend or other instrument against & futures instrument), in
which the parties trade esch instrument at a relative price difference of the two
instruments in the expectation that at some fufure date the difference between the relative
market prices of the two instroments (the “basis™) on that date will change — one party
benefits if the first instrument does betier than the second relative to the initially waded
price, and the other party benefits if the second instrument does better than the first, If the

exchange facilitates basis trading and/or has access to be able to electronically trade each
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component instrument to effect such basis trades on individual markets then the exchange
may use market data (e.g, the end of day settlement price of the fotures contract as
published by the fntures exchange and an equivalent end of day price for the bond} from
such trading to accurately price sleeps-as-cash trades at then comrent market price Jevels to
more effectively equate futures risk with the sleep bond trade risk. .

[0067] Counterparties may be permitted to bid and offer basis trades that set off
wrades in instraments from the two types against each other, for exampie, the derivatives
against the underlying instrument, or U.5, Treasury bonds against U.S. Treasury futures,
These basis trades may be bid or offered as a composite “instrument”™ tradable on
transaction system 100 (whereby trades on that instrument would precipitate two or more
trades in each of the underiying instruments), to zttract conira markets, Counterparties
may also permit a system 1o aitempt to execute a basis wade between the congponent bond
and futares components individually but substantially simultaneously.  In other cases,
various basis frades may only be exposed privately, to only be executed simmltanecusly
by undetlying automated processes of the ransaction system 100 as separate wades in
each mariket, which may reduce the need for exchange overgquoting restrictions
{restrictions placed on electronic users of rading systems 1o Stop 100 many price quotes
being entered inte those sy‘siems).

{00687 Transaction system 100 may also list composite basis insttuments of bonds
against longer or shorter duration futures which may use a conversion factor that has been
weighted according to the differences in DVO1 of the component instruments to give a
“basis™ price refiecting the bond-to-futures difference that is less influenced by ouwight

v down mk;gﬁmqvements..

I8E.A. Clip Size Trades

[0069] Where an exchange facilitates basis trading between counterparties, and
where the exchange supports trading a basis ttade in the component bond and fotures
markets for snbstantially simultaneous execution, transaction system 100 may support
“clip trades” or clip size orders, “Clip orders” are designed to increase functionality for
simultaneously sxecuting trades between two markets. “Clips” are a series of quantity
levels that allow the counterparty or transaction syster 100 to define specific amounts, or

“clips”, of an overall order to be waded. The counterparty or transaction system 100
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specifies a ¢lip order tatic, and the ratio defines the ¢lip sizes that order may be traded in.
For example, if a minimum tradable size of one million face amournyt of the bond
component of a basts trade equates to an equivalent of 9.7 fubwes congracts, and if an
order is o sell 97 futures coniracts in clips of 9.7 conteacts is worked in a futirres trading
system against simultaneously selling 10,000,000 nomsinal of the bond in the bond trading
system (to give a properly weighted basis trade such that the DVQ!1 of the component
futures contract érade is equivalent to the DV01 of the bond wrade); that fatures order is
subsequently tradable by the system in amounts {clips) of only 10, 20, 29, 39, 49, 58, 68,
78, 87 and 97 contracts. The result is that any folures rade will then be in a size that
equatwes to $1million, $2million, $3miliion nominal etc of the bond that is only tradable in
round amounts of $lm nominal, thus allowing for an optimal weighting of such basis
trades when individually traded in both markets substantially simultaneously.

(00707 In some cases, a clip size order may be placed by transaction system 100
as vesting futures orders on a futures exchange (fhat is, limit bids that are at a price at or
betow the prevailing market price, or imit offers at a price at or above the market, which
therefore do not trade immediately but rest on the market’s book waiting for a price
movement in their divection} which may be left “leaning” against a linked bond order on a
bond exchange or marketplace, to trade both simultaneously. When the futures order is
completely traded or partially traded according fo its prescribed clip size the
corresponding bond order is also traded substantially sirmulaneously in an equivalent
amount, When a clip sized order exists at the best price and is paridally traded, transaction
system 100 1oay in some cases cancel the remaining clip sized order if a contra order
could then trade af that price level but nof in the full clip size needed. For example, if a
resting clip sized bid order is alone at a bid price of 101.00 for 97 contracts in clip sizes of
9.7 contracts, and a contra 101.00 sell order in any size of less than 97 ots except 10, 20,
29, 39, 49, 58, 68, 78 is entered, the clip sizes can trade but remainder cannot.

Transaciion systern 100 may then preferably remove the remaining clip size order.

LB, Curve and Spread Trades
[0071] In some cases, a furither composite derivative instrument may be defined
and traded, as an instruinent that denotes the spread between the contract traded on

tramsaction systemn 100 and another economically-similar instrument, for exampie, the
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spread between @ five year equivalent bond futures contract and a ten year equivalent
bond futures contract, waded on transaction system 100, Such a derivative instrument may
be referred to as a “spread” instronent. The rovnd amount tradable for this spread
instrument may be set to be correspond to the minimuwn 2mount of one of the contracts
(the Five year bond futures contract lot size for exampie) that eguates to a corresponding
amount of the other futures contract. For example, in order w be correctly weighted
according to their individual DVO1 mumbers, 5 contiacts of the five year bond futures
coatract would be traded with 3 contracts of the ten year bond futures contract; thus this
spread contract would be tradable in round amounts of 5 contracts of the five year bond
futures contract versus 3 lots of the ten year bond furares contract. Where transaction
system 100 atternpts to execute orders in such spread instruments by simultaneously
executing trades in both component contracts, clip sized ovders would be particularly
helpful.

[0072] Referring to FIG. 3, amomated frading system techuology may be uged to
offer o marlket and 1o trade in both futures contracts described above with paired order
execution used to create linked orders, For example, » trading system’s linking feature
may be used to link a five year bond futores contract ordes and a ten year bond funmes
contra order into a single ransaction for substantially simultaneous execution. Popular or
highly-lguid pairs of futures may be featurad as Hsted spreads, for another example 5 2-
year/30-year futures spread in an 8 contract to 1 coniract ratio, Where automated trading
system technology attempts to execute spread orders of this nature it {s preferable w0
utilize clip sized orders fo adhere to the prescribed-8:1 ratio

{0073} Where a counterparty bas posifions resulting in a futures calendar spread
{a futures calendar spread is where 2 counterparty has opposing long and short positions
in two futures contracts that have different matorities but identical futures contract
specifications, or where a composite instrument (o trade such positions is listed on a
futures exchange or financial instrument transaction system, waditdonally, margin relief
may be given by a futures exchange whereby lower margin is required due to the almost
equally offsetting nature of each position. In some cases this Jong one contract versus
short another contract “spread” position may be slept-as-cash on some proportion of the

net exposure of the spread trade, In other cases the spread position’s individual
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component tong and short positions may be each slept as cash individually and either the
net of both sleep trades entered into Clearinghouse computer 102 or both trades entered
so Clearinghouse computer 102 can accommodate with their preferred net margining
procedure,

[(X)74] Referting again to FIG. 3 and to FIG. 4, traders may be given facilities to
used a linked trade feature to synthesize their own spreads. Linked trades may provide
some level of guarantee that the underlying legs of listed spreads are guaranteed to be
executed simultanecusly, reducing overgquoting or legging risk, In some cases, customers
may vse spreader tools to create spread wades, with some risk that the two legs of the
spread may be executed non-simulianeously, with some risk of vnderlying price
movement that may disrupt the hoped-for trading gain.

fO075) In soine cases, the linked orders may be for two different financial
instruments, for example, futtires contracts apd bonds in offsetting amounts. The two
linked orders may be exact mirvor images, or may be at different prices, different
settlement dates, or different bond durations, to permit investors to hedge certain visks or

to make money on certain predicted market movements,

HLC, Order routing, exchanpeability and substitniability

[0076] Although ransaction system 100 creates considerable advantages in
margin reduction across similar asset classes, price convergence and econoimic
eguivalence between confracts traded on an exchange using the above-described
mechanisms and other competing exchanges (offering economically similar bat non-

fungible contracts) may be further improved by smart order routing. In some cases, a

. custormer may require that a futures order be traded on a specific exchange, or may

specify that the order be preferentiaiiy vouted to whichever venue has the better price,
shorter routing time, or other considerations. Preference factors for suart order routing

may inclede the following:
@ Preferred fiest exchange

© Routing Price Delta (2 counterparty’s perceived price offser between one exchange
instryment of coniract versus another exchange’s instrument or coniract}

e Routing Trigger {4 number that defines the number of incremenis a resting order must be
within the best bid price or best offer price on fhe first exchange before any part of it is
rouiad fo the second exchange).
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e Routing Percentage (% of an order nntraded on the first exchange when subjected to the
routing trigger that the counterparty would then prefer to sec routed to the second
exchange)

= Routing Delay (once triggered fhe time delay down o milliseconds that any part of the
unexecuted order shouid exist on the first exchange before going to second exchange)

IV, Additional Alfernatives

{00771 In some cases for a sleeps-as-cash trade, bonds may be borrowed from
counterparties outside transaction systern 100 overnight to facilitate a regalar T4-1 sleep
trade and a T+0 (same day deliveryj or T+1 reversal wade that would be effected via the
counterparty’s clearing agent (e.g. IPMorgan Chase or Bank of New York). This permits
the initiating sleep trades o be entered with the clearer as T41 settlement, but requires
financing costs to be paid among the parties and to the lender whoe lends bonds into

transaction system 100,

Y. Conclusion

{0078] For the convenience of the reader, the above description has focused on a
representative sample of ali possible embodiments, a sample that teaches the principles of
the invention and conveys the best mode contemplated for carrying it out. Throughout
this application and its associated file history, when the term “invention” is used, it refers
to the entire collection of ideas and principles described; in contrast, the format definition
of the exclusive protected property right is set forth in the claims, which exclusively
control, The description has not atiempied to exhanstively enumerate ail possible
varigtions. Otter undescribed variations of medifications-may bé possible. Where
multiple aliemative embodiments are described, in many cases it will be possible to
combine elements of different embodiments, or {0 combine elements of the embodiments
described here with other moditications or variations that are not expressly described. In
many cases, one feature or group of features may be used separately from the entire
apparatus or methods described. Many of those undescribed variations, modifications
and variations are within the literal scope of the following claims, and others are

equivalent,
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CLAIMS

1. A method, comprising the steps of:

on an electronic trading system for trading assets of an assef type, executing trades
among traders of asseis of the fraded asset type, the traded asset type being a derivative of an
underlying asset type; '

from fime to time and as a component of the contractual rejationship among the
traders of the trading system and the trading system, transferring traders’ positions in the
traded asset type into positions in the underlying asset type for a period of time, and later
transferring the positions in the underlying asset claims back inle positions in the traded asset
type.

2. The method of claxm 1, wherem the asset type is bond futures contracts, and the
uanderlying asset type is bonds.

3. The method of claim 2, wheren prices for purchase or sale of the bonds are set fo
recogunize profit and loss in‘the bond fitures contracts,

4. The method of claim 2, wherein a quantity of bonds trausferred pursuant to the
contractual relationship is computed relative to a quantity of futures positions approximately
in the ratio of the DVE1 of the bonds {DVO1 of an instrument being the change in value of
the instrurnent per change in interest rates) to the DVO1 of the futures positions.

5. The method of claim 2, wherein the bonds transferred pursuant (o the contractual
relationship are chosen to have a duration approximately equal to the duration of the bond
futures.

6. The method of claim 2, wherein the bonds transferred pursuant to the contractual
relationship are chosen to have a DV (DVO] of an mstrument being the change in value of
the instriument per change in interest rates) approximately equal to the DVQ1 of the bond
futures,

7. The method of claim 2, wherein the bhonds transferred pursuant to the contractual
relationship are selected by a party to the bond futures contract.

8. The method of claim 1 wherein time 1o time is a regularly scheduled time of day.



9. The method of ¢claim 1, wherein the purchasing or selling is performed about at the
close of each wading day, and the reselling or repurchasing is performed about at the.opening
of each trading day.

10. The method of claim 1 wherein time to tume 1s determined to manage risk held by
an operator of the trading system.

11. The computer network of claim 1, wherein the underlying assets are traded for
T+n delivery {delivery » days afier the trade date), then m days later for T-hr-m delivery.

12. The method of claim 2, wherein the step of executing trades comprises
conmimicating orders to trade the bond futures contracts among bond futures traders, and
receiving acceptances of orders from the traders to result in executed bond futures trades and
resultant bond futurss positions; and wherein the step of transferring traders’ positions
comprises from time to time on a plurality of occasions and under management of the trading
system pursuant to the contractual relationship among the traders and the operator of the
trading system, by computer purchasing or selling bond positions economically equivalent to
a traders’ positions in bond futures and relieving the traders of delivery obligations under the
bond futures contracts, and later reselling or repurchasing bonds and reestablishing the
delivery obligations under the bond futures contracts,

13. The method of claim 12, in which the occasions from time to time include
occasions.at a regnlarly scheduled time of day.

14. The method of claim 13, in which the purchasing or selling is performed about at
the close of each trading day, and the reselling or repurchasing 1s performed about at the
opening of each trading day.

15. The method of claim 12, i which the bonds determined to be economically
equivalent to the bonds futures coniract are determined by steps including:

for each of the positions in bond futures contracts, determining & DVO1 of at least one
bond (DVGI of an instrument being the change in vatue of the instrument per change in
interest rates) that is acceptable for final delivery into the respective bond futares contract;
and

for each of the positions in bond futures contracts, determining the corresponding
bond by selecting & bond having a DV01 approximately equal lo the determined DV(1,
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16, The method of claim 12, in which time to time is determined to manage risk held
by an operator of the trading system.

17. The method of claim 12, in which prices for purchase or sale of the bonds are set
to recognize profit and loss in the bond futures contracts,

18. The methed of claim 12, wherein the bonds purchased or sold pursuant to the
contractual relationship are selecied by a party to the bond futures contract.

19. The method of claim 12, in which a guantity of bonds purchased or sold pursuant
to the contractual relationship is related to a quantity of futires positions approximately in the
ratio of the DV01 of the bonds (DVO] of an instrument being the change in value of the
instrament per change 1n inferest rates} to the DVO! of the futures positions.

20. The method of ¢laim 12, in which entering, with a clearinghouse for the
purchasing or selling transactions, a buy trade and a sell trade for the bonds comprises:

entering, with the clearinghounse, a buy trade for T-+2 settlement {trade date plus two
days) and a sell trade for T42 settiement for the bonds.

21. The method of claim 12, in which entering, with a clearinghouse for the
purchasing or selling transactions, the second sell trade and the second buy trade for the
bonds at the second price comprises:

entering, with the clearinghouse, a sell trade for T+1 settlement ((rade date plus one
day} and a buy trade for T+1 settlement for the bonds.

22. The method of claim 12, wherein the bonds purchased or sold pursuant to the
confracinal relationship are chosen to have a-duration approximately equal lo the duration of
the bond futures.

23. The method of claim 12, wherein the bonds purchased or sold pursuant to the
contractual relationship are chosen to have a DV01 (DVD] of an mstrument being the change
in value of the mstrument per chiange In interest rates) approximately equal fo the DVQ1 of
the bond futures.

24. The method of claim 12, in which caleulating the second price comprises:
caleuiating the second price based on a then-current price of a bond futures contract.
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25, The method of claim 12, in which the contractual relationship specifies that the
bond positions are positions in bonds drawn from baskets of bond issues specified within the
terms of the respective bond future contracts.

26. The method of claim 12, wherein the second nstruments are traded for T-+n

delivery {delivery n davys after the trade date), then m days later for T+n-m delivery.

27. A non-transitory computer memory, having stored therein program mstructions to
cauge an electronic rading gystem to!

execute trades among traders of assets of the traded asset type, the traded asset type
being a derivative of an underlying asset type;

from time to time and as a component of the contractual relationship among the
traders of the trading system and the trading system, transfer traders’ positions in the traded
agsel type into positions in the underlying asset type for a period of time, and later transfer the
positions i the underlving asset claims back mto positions in the traded asset type.

28. The non-transitory computer memory of claim 27, wherein the asset type is bond
futures contracts, and the underlying asset type is bonds,

29, The non-transitory computer memory of claim 28, wherein prices for purchase or
sale of the bonds are set to recognize profit and loss in the bond futures contracts.

30. The non-transitory computer memory of claim 28, wherein a quantity of bonds
transferred pursuant {o the contractual relationship 1s compuied relative to a guantity of
futures positions approximately in the ratio of the DVQ1 of the bonds (DVO1 of an instrument
being the change in value of the instroment per change in interest rates) to the DVO1 of the
futures positions.

31. The non-transitory computer memory of claim 28, wherein the bonds transferred
pursuant to the contractual relationship are chosen (o have a duration approximately equal to
the duration of the bond futures.

32. The nop-transitory computer memory of claim 28, wherein the bonds transferred
pursuant to the contractual relationship are chosen to have a DV01 (DV(1 of an instrument
being the change in value of the instrument per change in interest rates) approximately equal
1o the DVO1 of the bond futures,
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33, The non-trangitory computer memory of claim 28, wherein the bonds transferred
pursuant to the contractual refationship are selected by a party to the bond futures contract.

34. The non-transitory computer memory of claim 27 wherein time to time 1s a
regularly scheduled time of day.

35, The non-transitory computer memory of claim 27, wherein the purchasing or
selling is performed about at the close of each trading day, and the reselling or repurchasing
is performed about at the opening of each frading day.

" 36. The non-transitory computer memory of claim 27 wherein time to time is
determined to manage risk held by an operator of the trading system.

37. The computer network of claim 27, wherein the underlying assets are traded for
T-+n delivery (delivery n days after the trade date), then m days later for THu-mr delivery,

38. The non-transitory computer memory of claim 28, wherein when executing
trades, the electronic trading system communicates orders fo tfrade bond futures contracts
among bond fufures waders, and receives acceptances of orders from the traders to result in
executed bond futures trades and resultant bond futures positions; and wherein when
transferring traders® positions, the electronic trading system from time to time on a plurality
of vecasions and as a compoenent of & contractual relationship among the traders of the
trading system and the operators of the trading system, purchases or sells bonds economically
equivalent to a trader’s position in bond futures and relieves the trader of delivery obligations
under the bond futures contract, and later resells oi repuschases the bonds and reestablishes
the delivery obligations.

39. The non-transitory computer memory of claim 38 wherein time o time is a
regularly scheduled time of day.

40. The non-transitory computer memory of claim 39, wherein the purchasing or
selling is performed about at the close of each trading day, and the reselling or repurchasing
is performed about at the opening of each trading day.

41. The non-transitory computer memory of claim 38 wherein time to time is
determined to manage risk held by an operator of the trading system.



42. The non-transitory computer memory of claim 38, wherein prices for purchase or

sale of the bonds are set {0 recognize profit and loss in the bond fitures confracts.

43, The non-trangitory computer memory of claim 38, wherein a quantity of bonds
transferred pursuant to the contractual relationship is computed relative to a quantity of
futures positions approximately in the ratio of the DVO1 of the bonds (DVO1 of an instrument
being the change in value of the instrument per change n interest rates) to the DV01 of the
futures positions.

44, The non-transitory computer memory of claim 38, wherein the bonds transferred
pursuant o the contractual relationship are chosen to have a duration approximately equal to
the duration of the bond futures.

45. The non-transitory computer memory of claim 38, wherein the bonds transferred
pursuant to the contractual relationship are chosen to have a DV01 (DVO!1 of an instruoment
being the change in value of the instrument per change in interest rates) approximately equal
to the DVO1 of the bond fotures.

46. The non-transitory coraputer memory of claim 38, wherein the bonds wansferred
pursuant to the contractual relationship are selected by a party to the bond futures contract,

47. The non-transitory computer memory 38, wherein the second instruments are

traded for T-tn delivery (delivery n days after the trade date), then m days later for T-+p-m
delivery.
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AUTOMATIC FINANCIAL INSTRUMENT TRANSACTION SYSTEM

Abstract

A computer-based transaction system manages representations of a plurality of positions in a
firat type of finapcial mstrument, such as bond futwre comiracts. From time fo time,
transaction system converts fraders’ positions in the first type of financial instrument into
corresponding positions in 2 second type of financial instrument, such as bonds. Later, the
fransaction system copverts each position in the second type of financial instrument info a

position in the first type of financial instrument.

No suitable Figure
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