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serial number 60/288,310 filed May 2, 2001, which two
provisional patent applications are hereby incorporated by
reference in theilr entireties into the present patent
application.

Technical Field

This invention pertains to the field of global electronic
trading of commodities and financial instruments.

Background Art

Wright, Ben, "Unlocking the C2C forex riddle",
euromoney.com, July 25, 2001, U.K., provides a general
discussion of some of the business aspects of the present
invention.

Morris, Jennifer, "Forex goes into future shock",
Euromoney, October 2001, gives a general description of several
computerized foreign exéhange platforms, including one
described in the present patent applicatiomn.

Ahuja, R.K., Magnanti, T.L., and Orlin, J.B., Network
Flows; Theory, Algorithms, and Applications, Chapters 7 and 9

(Prentice-Hall, Inc. 1993), U.S.A., sets forth some algorithms
that may be useful in implementing the present invention.

U.S. patent 5,375,055 discloses a relatively simple
trading system that is capable of implementing only single-hop
trades. On the other hand, the present invention can
accommodate multi-hop trades. Further, in U.S. patent
5,375,055, the user is given information that suggests to him

that he can take a trade when he may not have enough credit to
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Disclosure of Invention

Methods, systems, and computer readable media for
facilitating trading two items (L,Q) from the group of items
comprising commodities and financial instruments. At least two
agentg (2) want to trade some instrument L at some price quoted
in terms of another instrument Q. The exchange of L and Q is
itself a financial instrument, which is referred to as a traded
instrument. A trading channel. (3) between the two agents (2)
allows for the execution of trades. Associated with each
channel (3) are trading limits configured by the two agents (2)
in order to limit risk. A central computer (1) coupled to the

two agents (2) is adapted to convey to each agent (2) current
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The file of this patent or application contains at |east 10 one draw ng
executed in color. Copies of this patent or patent application publication
wi t h col avode/awerigs will be provided by the USPTO upon red®@@giS0amt1paynent
of the necessary fee. These and other nore detailed and specific objects

and features of the present invention are nore fully disclosed in 15 the
fol | owi ng YR aises PR pEnbleE velhagst Box H@‘-ea@é‘é’ﬁ*ﬁ&ﬁ?l ﬁ§ HrER¥ ngs,

in which: &g edr ithe?eRbREKGL SOI@MIY hUSEERIADG Ao HRBuAET Phet radi Ng
system enbodi ment of the present invention. Figure 2 is a block d| agram

i |1 ustrati®pered yige rradpng rhbnHe sy Shencerbbal mawPuset Ha) pr esent

~ invention. ¢ JRer & RN EREN @ JdAW @ Aoks & PlQpk dh.agham bhéHﬁéI ating a
"type 2" trading system enbodi nent of the present Tnvention” Figure 5 is a

bl ock di agf®mand swdgsi khab reqpere thsaskidbzebiomal mudgdplsi hgpding
present inwention Hygure 6 is a block diagramillustrating an interlocking
‘network of type 1 anc} type 2 atomc units. Figure 7 is a schematic diagram
illustrating trading limts for a traded instrunment being traded between

four agents 30 g9 19095 DE £ 1S ALHWO peAFRRGELS 3. Figure 8 is a block
diagramillu WI’I‘Q"V’E\T‘I‘U%T‘VHYT&M‘E%S 2 can be connected to
enabl e them to Tise fille pFebleis pahearit iconapplEcguien Fondadnsi atl 1eest

Il 1ustypat '&gea&!ca%ﬁ‘%%d'eﬁ@%tgé 10632 TG4 DY BE AGESS JAsed.! Bt PE BLEsent

i nventi on
application publication with color drawings will be provided by

the USPTO upon request and payment of the necessary fee.

These and other more detailed and specific objects and

features of the present invention are more fully disclosed in
15 the following specification, reference being had to the
accompanying drawings, in which:

Figure 1 is a block diagram illustrating a "type zero"
trading system embodiment of the present invention.

Figure 2 is a block diagram illustrating a "type 1"

20 trading system embodiment of the present invention.

There is no Figure 3.

Figure 4 is a block diagram illustrating a "type 2"
trading system embodiment of the present invention.

Figure 5 is a block diagram illustrating a "type 2" back-

25 to-back trade using the present invention.

Figure 6 i1s a block diagram illustrating an interlocking
network of type 1 and type 2 atomic units.

Figure 7 is a schematic diagram illustrating trading
limits for a traded instrument being traded between four agents

30 4,5 using three trading channels 3.

Figure 8 ig a block diagram illustrating various ways that
agents 2 can be connected to enable them to use the present
invention.

Figure 9 is a timeline illustrating an embodiment of the

35 matching process used in the present invention.
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WO 02/0:4122s PCT/USUL/-1pl7 Figure 10 is a block diagramillustrating an
enbodi nent of the border outpost process of the present invention. Figure
11 is a ®@P2H4R3S | | nent graph. Figure 12 is a flow di agr eTiUSOUsHIAL | ng

t he sequence of 5 screen shots appearing on the conputer of an agent 2
using the present invention. Figure 13 illustrates a |og-in screen 21 of
the conputer ofigiregkhtisa plgakediaoyan ddivgteaat Ang ustb MO MeBFder book

overview 10 1, adoyy 24 (k! BrbLasied,d Q:’Her?b'i‘]égfeﬁt\_;iﬁr&iﬁi%rﬂ:- 5illustrates
a customlimt order book mnndom125géf|ngle raded instrument). Figure 16

illustrates a Reguexposure axdskl ofuBblLimensr @raphi| | ustrates a bal ance
sheet wi ndow 3, &,ge Fiﬁ.t%se al§1bl! gfégfénesimse%eiegd@ﬁe Qefnew ard

-managenent w ndo 3. Figure 19 illustrates a bid cfeation dialog box 28.
Fi gur e520screest shoes anpesfifiag onelli¢ grpmivdiesy OfoRn289eH guEipg the

ilIustrat§§egegyy-ﬁ¢&ggﬂgﬁte execution bid) 20 dialog box 30. Figure 22
‘illustratbs 3 seiT (rmredi ate execution offer) dialog box 31. Figure 23 is

a flow di agranFigixstiatiligsthetesnputediion ssfregncast o thericompuger book

24, 25. ZSOglgHrggéé%lf a flow diagramillustrating the conputation of

multi-hop flow ITmis Tor a single traded instrunment anong all accounts.
Figure 14 illustrates a custom limit order book overview

10 window 24 (multiple traded instruments).

Figure 15 illustrates a custom limit order book window 25
(single traded instrument).

Figure 16 illustrates a net exposure monitor 35.

Figure 17 illustrates a balance sheet window 36.

15 Figure 18 illustrates an open order overview and
management window 33.

Figure 19 illustrates a bid creation dialog box 28.
Figure 20 illustrates an offer creation dialog box 29.
Figure 21 illustrates a buy (immediate execution bid)

20 dialog box 30.

Figure 22 illustrates a sell (immediate execution offer)
dialog box 31.

Figure 23 is a flow diagram illustrating the computation
of a custom limit oxrder book 24,25.

25 Figure 24 is a flow diagram illustrating the computation
of multi-hop flow limits for a single traded instrument among
all accounts.

Figure 25 is a flow diagram illustrating computation of a
directed graph of single-hop flow limits for a single traded

30 instrument among all accounts.

Figure 26 is a flow diagram illustrating computation of
minimum and maximum excursions for a single account A and a
single traded instrument.

Figure 27 is a flow diagram illustrating computation of a

35 position limit for a lot instrument L.
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Figure 25 is a flow diagramillustrating conputation of a directed graph of

single-hop flowlimts for a single traded 30 instrunent anong all
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and maxi mum excursions for a single account A and a single traded

i nstrunment .
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notional volume limit.

Figure 33 is a flow diagram illustrating computation of a
traded instrument L:Q position limit.

Figure 34 is a flow diagram illustrating computation of a
traded instrument L:Q volume limit.

Figure 35 is a flow diagram illustrating reporting by
computer 1 of a single-hop trade.

Figure 36 is a flow diagram illustrating reporting by
computer 1 of a multi-hop trade.

Detailed Description of the Preferred Embodiments

The present invention enables an arbitrary number of
agents 2 of arbitrary type (such as corporate treasuries, hedge
funds, mutual funds and other collective investment schemes,
banks and other financial institutions, and other institutions
or persons) to trade commodities and financial instrument pairs
directly amongst each other (thus facilitating client-to-
client, or C2C trading) by making orders to their peers to buy
and sell the traded instrument pairs over "credit atomic units"
and "credit molecules".

By way of example, the application highlighted most often
herein is the spot foreign exchange (spot FX) market, but it
must be understood that the present invention has applicability
to trading in any type of over-the-counter commodity or
financial instrument, including physical commodities, enexrgy
products (oil, gas, electricity), insurance and reinsurance

products, debt instruments, other foreign exchange products

5
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ot her node¥¥%¥e clients 4 whopermanently or tenporarily forbid credit
bridgiazsg. For thadmappkieation dyatepet, EXet phckary; imvenedoh-bomslgiery agent
58 WO 02/ 0A225 PCT/USl/ | 7-41 authouesthg ceng}ral ionpter lto

initiate b JAER & pbFOF iRfe SR IKhEFBULRA TS & PhdRss 16‘?5?)0& te
di recti onsned ﬁdﬁt&@ﬁelmmee angraderhetrveane tHed gosdiktiohr 1 tgi g mgent 5

and two , . .

be set in terms of the traded instrument {(instrument L for
instrument Q), in terms of any underlying instruments to be

30 exchanged (delivered) upon settlement (such as L individually,
Q individually, or other instruments), or in terms of the
notional valuations of such instrxruments. This allows all
agents 2, especially credit-bridging agents 5, to control risk
far more flexibly. Limiting traded or delivered instruments’

35 cumulative volume helps to manage settlement risk. Limiting a

7



or nore different agents 2,

3), the owowvredi2zionputer 1 maintains a set of limts set BETIUSO1/47417
credit-extending agent 5 and a set of limts set by the

non-credi t-extending agent 2. Either of these sets of limts may be enpty.

These | i ni tedgs FEFeRBXE Nt RASICIRRI 4RV el VOIRRAS tdord abALpS afed

i nstrunment mda

g- L Q

equi val ent}nsqﬁ%%ﬁnﬁp%f—tP“?%l’blforhe@é’ttﬁ&enﬁétLpo%@‘ﬁ]orlileé'f Qeaeh #emeled

i nstrunent oiydd dﬁé’r@%@oﬁétf’&n&{t'@ EQ@E&?{P
-under |l yi ng instrunent g.

posi ti oh ne¥editalriEk.

some per | oge el

pEPQnscl'nta' %nm bredideing

maxi mum bso ut e net

e current val ue e quanti

al ways i ncreasé?h@omreaenhemvdmtmqn watshaeaghudl tgyadetrwhi e the net

positigp v

in sign.

éf%%r%QY1ﬁ§1gﬁ§é€§§§g1b@ﬁk 581 €L CgréH% Z%%%é%%ﬁé%? QQng

sof t he

agent enove, or atjUus

set of |initisragmwdeilf nedtbt;lutmns lagdrie ZoaOPathet |anse masﬂcmtemakam ncnd s

Comput er P oV Hoe] I8 ot THE oBRs 39 S hRy (BebBoes b ofd SReun

conmputer 1 prOVI e agen riie

t o i nf or mptieeselror al;enbsrpzlt gdrutl dfieahy éxnay rmdstacinevmhy ahattwmw,aqz af f ect
t hese val Su t.trades a rad s hro stlng

t radi ng dgllcce% %Ig %?88%1 bfldqlnsget% aPPg b 5 \}gpggs t%

pr edef Inedotdteat @reglt méﬁdMQZ& E@Eﬂhﬁ(ﬂtld@mgﬂamed onThhe current

val ues of

1 S t-rel ated quantitie centr conputer 1

conput es f%m eac% traﬂg}i PRt Pt pﬁlffamd cgld-‘ggrgé’ﬁ *PRBig 7) of maxi num
excur si ons. | nThiee pdesent ethgsrapiod Meeaahcémtaacbad ddﬁ@ﬁlltﬂﬁfemttdl Q each S
directed ed eu:i ftrog]rg node. 2 to atot her node 2 a val ue th?ﬁ i.ndi cat es,
based on tHe Cufrent %%n%]o]hmlthsdw FaRy BT hceusitroé‘ljé&mllﬁs?m%
bought by 1hesi natd nodxeaec}ﬁ redddee daeoadl r[ﬁlﬁiﬂ:—lraﬁ’é&beo&keelbm cald y

in both_ di £n air odes 2, since the
egct%ﬁl?ménhgﬁb a%%%%‘ﬁt”bra §5r e T %%Ieéjglr?‘?d’nlelrngy ¥3f ues (maxi mum
excur si OnSQoumftetrbeS“e:LbHyz npnesidreselih Bgckdgesds. bathseeantwal nestigsitzwvary

by 81 (her hotfe 22 SCEBP7I oL (TR dn Gt PURBIT LAt GRRAPEr AL RTEE 2 L nat

di rect
10 ins

by either

25

30

35

t.i ons bet ween

ode %2¢

closely coordinated fashion.

Every agent 2 subscribing to a syStem employing the
present invention can be thought of as a node 2 in an
undirected graph (Figs. 1-6, 11). The undirected edges 3 of
such graphs indicate the existence of a trading channel 3
(account) between two nodes 2, typically an arrangement of
trading privileges and limits based on the extension of credit
from one node 2 to another 2 and likely backed by collateral
placed by one node 2 with the other 2. Some nodes 5 in the
graph, corresponding to credit-bridging agents 5, allow credit
to be bridged, while other nodes 4 are clients 4 who
permanently or temporarily forbid credit bridging. For the
application to spot FX trading, a credit-bridging agent 5

8

such that the net position effect Sto the
credit bridging agent 5 is exactly zero. For each tradi ng channel (account

Mk@uwggnul aﬁwﬁcl\f@ H”ﬁe@ivé‘f\e&'nﬂﬁ{éﬁﬂyrlglg' nstrument (e.
or ot maxi mum cunul ati ve notional value (é. §g. U S. dollar

by. re@l@:tjeréﬂ e eéuwat@mi;fem @ eoyatradrorach

trading Ch&ﬂﬁ%c&a%‘%%”ﬁ&téret%%ét 3k 80 JBlLAl (}E? 1 Or mati on

ssufficient to conpute t 30" of alt I

linmits maylbeits addgvwedhby comidmtdnte syskeme yxd uBslarte rddetssoozkyo with
n ss day, at such atime as is agreeable to

both agents. I'S |F¥U§t§%§?€%ﬁ%o note that the cunul ative vol une val ues

€S upon whi ch

o9k rray be



1S trade L:Qand for all other nodes 2 that trade L:Q the central conputer
1 uses the directed graph of maxi num excursions (Fig. 7) to conpute the
maxi num Wow2/hH+1e2i t he first node 2 to the second node 2. METAISONW4T4IT hi s
nmeans that each pair of nodes 2 that trade L:Qw || have the maxinum flow
bet ween them 2 20 cal cuI ated in both directions. The prior art systens

coul d be sTHUIUIEFSHYPENESPF B L MOMWERT LoRobinFh Falte dEck-tatbagkt $rot
abi lity oftsuged|odeet 0i0E] Gard Y ttrlaalegghﬁgoﬁwﬂté A g&%nfshgt oChe
ges

"single-pair maximumflow' is merely the flowenabled by directe
connect i ngF3RE e CFapFe ofadpdrarvea taet Fyed e doridloiatl ageadi ﬁgamﬂ ntiwes by

non- cr edi toﬁxﬁ&rédlda@fégéﬂésag’eﬂwlzd kecdl 8a t%'o\_é. g%ﬂ' % vol une

limts on underly glnstrumants vvoudbea%owed credit-ex i ng
agent's 5, ‘I‘fbrtrl'&ﬁéﬁ thgP¥B9ing agead ¢ éA smtttllefreaﬂrorl sk. 30 For purposes

of 111 ustrati ngo8aphCernhidd il (GOOSLHLTs) f %gleeé%%' c81 803 a&e”t A

extending credit to agent B for t he purposes of tra the
present invéRINGAIngnd Pek veler imiesUsSt byl the (eSB)- eEmend(LEng%)gera:nd;

Japanese Y. R o] s .1 Lot 3S of EUR USD
At 0. 9250, aer{ah(grll %I Fg ‘?ﬁﬁ%‘%scc%e%r |¥S THY Hon s %15@" ?‘%)é d\‘}\BQOE??JHEI%Z

PCT/ US011-FA.GhEZ Wit hheoe heetmdds timitagnagere oy .cofhberpainyc®. The

B nd 526,000 Udol oo g, f s gtk bl W 0% FrReRE e
1, 000, 000 IEUR paixdmisy @g@rﬂtata\md'omu@gz&ﬂ ﬂ@ﬁzrﬁiem‘ymgc&znseﬂurb@lntagent B.
Fromthep egtiye stands_ +1M d the

EUR USD cunuléj’gtl veMvo%ma ma&?ﬁ}fl&!é cutrrlﬁfleatnlo\'féoga Vr% lI“? n{q.,g._ 1M EUR
toward thél QJRd@WanettqtpbaJtamﬁ | imerkctl s 2 SR vieo war degbelEéJ&@wrrul ative 10

vol une |igde,+19325,00 r u Iatlvevolume

+110, 250, g’oo lJPYat ngagr’d}ﬁ e gﬁtﬁg a ?\%C%/EQJ ulE R X O‘ZEF@%% r espect
to théSEumaﬁ;@ttlpesnet @e4 i triion, of925$OGﬂddaiSlZ}'JIm_L)V\/amdtﬁ:hﬂehJSD(éleg @osid,i on
limt, and +11Q iy JPY_ net .pasition,li Furt her
supposi ng t hat F% 1%% ns w{:gt’f&rrlg]\rll\lt%53\97!'8FLua i Bhs B %d@ﬁt n%téoﬂ% (& Frency of
USD are OwﬁoodEmUMI@nﬂiO}Q@amuéP&otﬂD t hen the account stands (2M x

0.9200 + 925,0 0,.250 000 009 72.50 USD toward the
noti onal USD cggnl;l a%ﬂﬁ%/el\% e © Fﬁﬁn Q(U%%?‘iﬁ ':3 Z} It;:‘?n EPRGT bt IR AT
risk), and (@int8if?0ihfer9@E1000suf20cildit 250 0aRuxe0tRO909reit value

1, 9272672'0%4519%[)&18 V@Jadngl e:l.e%bagloxlilt n il ; Ilolrgnailtsnrengypggllg gcr:]egl ot (?.'[!h'e

cumulative volume values are reset to zero with some period,
typically one business day, at such a time as is agreeable to
both agents. It is illustrative to note that the cumulative
volume values always increase toward their limit with each
25 trade, while the net position values may be decreased back to
zero or near zero and may change in sign.
An agent 2 may add, remove, or adjust any of the elements
of the set of limits specified by that agent 2 at any time.
Since trading is permitted or denied based on these limit-
30 related values, the central computer 1 provides a way for the
agents 2 that are parties to an account to inform the central
computer 1 of any external activity that would affect these
values, such as odd-lot trades and trades made through existing
trading devices, or to simply reset all limit-related values to

35 a predefined state.



Now suppose agent B buys 1 |lot of USD:JPY at 121.50, which upon settl enent
will result in 1,000,000 USD received and 121, 500, 000 JPY paid. The net

si ngl e- i ve@ puGEIRLS positions are 25 now 0 EUR, 75,000 USD, PaemdSo1/@74250, 000
JPY. Rather than delivering JPY at settlenment (which will entail carrying a
JPY debit bal ance in the account), agent B will probably choose to arrange
an odd-| ot deaBassid bnageat curtenthpligs296, 8bb et igitarelateds or

i nstance, _121. 40 \SD,IPY, COS5Hoas54, 43100054 diSRachesubatag in fina
account posi |%tnle\l/éél G’ég %?ﬁ%r%UR, ,431. 63 USD, and 0 JPY. In other words,

agent B hasstosterd, 430. 83dUSH{ed gxppic dFaat 7w @h HRIEMUMACERBESHAR® t he
settlenents occur.. r Lyve agen Y1 S0Q8R A0 1.. 0! kafgrward” any
.35 EUR orErth%lene 1r§l§1§‘%?i gﬁéélxr{o%n%% he sptgtrgggtaelt o the next IZ;zeal ae 11 WO
(12102253 PEF¢ S0 dge- 41Frdat ®, nade t0 tangnbbhevarebdate HAF BuyPrhBSor sel | ing

an approprjate, FX swap instrunent fro o) . RHd 0t §Ppotne 0dd-1 ot
-forward, Bfa?jtlbrfés%ﬁg’aﬁas ar's %LQT r%@é:?rsegqéc |§€%%r§nt %aﬁ? 2 ar ee not
anenabl e tpadisadimgrvivanb Lhe ddy rhd tougdt bpokie ndxdti mpdsy 3t ERPmbut

instead npy be facjlitated by the central. u r a ;

request - f BRGUBEECHEIRER gm é’%]é% The te%ﬁtc%gFPc%%%%te%&1f%%m the net

posi t i onspefhadil rédig cascbantsen i dnyrepaifrucifhepdesconmeindt s idde deal s on a
periodic basis, such as a partjicular ti hat t 2 Si der to
be thg(5 enanﬁFr’f‘ﬁ%IlLngtl nB8¥ 3yb?%?l%i e g(;%&%)luntml?% %%%%tr%gﬁ'%%grv%%g

appl i cat i QRaRimtiheyesenhs) nuEnthase ttmyimokend sehking redgespdt FX,

concern. - RREVFE (40 SERB 21BSEY b 11 SKTBRY 19 AgLrs & arehandred the -
sane way, myher endex ldriddis DhmEosmack _taydjhmltéﬁngs_ eit]msgnr rrmﬁg/ 2payments are
an agent 2 oy BRyALr SSEPER FREFEATOR) T TRGpF SRRt [ o En be
i npl ement edabin 8. CouHH Faki an126chér hasabware thbtr made, L ahvd/tde sehtwate. The
e Dt e et Fhor SOl Sl o008 A5 G frsdava,
and sof t wanerpr ¥hsiecd hheenheyals oiow dentcheafirsadeoderans the)
pOSt-tradzeggQgegédgqg.b%ﬁkeoiaggeghfgukeans that each pailr of nodes 2
that trade L:Q will have the maximum flow between them 2
20 calculated in both directions.
The prior art systems could be simulated by the present
invention by first eliminating the ability of any node 2 to be
a credit-bridging agent 5 so that the “single-pair maximum
flow” ig merely the flow enabled by directed edges 3 connecting
25 the pair of nodes 2 directly. Second, all trading limits by
non-credit-extending agents 4 would be disabled and only
cumulative volume limits on underlying instruments would be
allowed for credit-extending agents 5, corresponding to limits
only on settlement risk.
30 For purposes of illustrating the present invention,
consider, for example, an agent A extending credit to agent B
for the purposes of trading spot FX using the present
invention, and between the U.S. dollar (UsD) , Euro (EUR), and
Japanese Yen (JPY) in particular. Suppose agent B buys 1 lot
35 of EUR:USD at 0.9250, then sells 1 lot of EUR:JPY at 110.25,
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25 clearing units, and c) real-tine credit managenent content. Through an
APT (application progranm ng interface) 38, agents 2 can securely nonitor
and changeoono+iezd tine the credit limts they have speci PCEUSPH#74eACH
tradi ng channel 3 in which they participate. (Note that the maxi mum fl ow
across a trading 30 channel 3 is the mnimumof the trading limts

speci fi ed vich h?@tmra@%tlaﬁmagehat 8dawmi ¢duntteerpelragnel. 3Thsofiast

hos gned th g i da APEL e sl brbtat B4 L YR oo Eubeteonivednin s -
and the ceargam‘l BcamﬂuEEE OI.OCBHJSIlalpabd hyyageﬂnem)rrmmmleathengedmm -trsideed,

W rel ess, ternet 0 25 US(11/-17-417_private, etc.
-Conput er 1chnlan 56 oca et any\%g) éiljﬁ gé%z‘( tlba 5‘8%1 thﬁq’ S f or

pur posés OTP‘Jda:te@:ebaeHuDy ddEritna. easeomhtnugjsmtﬁpedmvtwaoh@@ﬂit rEaseRs,; in

t hat case, ther a.sec ent r al 2) e backup central
.conput er QI E%Qnﬂ%tﬁﬁ?%‘%f té?f"’afcgaggg %@&Fﬁ(ﬂ c(‘:‘H‘P ﬁﬁ%t‘é‘? Werating in
a cl osel y lciodrtdi naMeEUIEatstWa&m tBeC RUR : oo kgt qorattien 1{dA)t) s+@hawr in Fig.

8, and in ures th ]t3 .r73e 'Iu‘lmuge no interruption of service w th hardware,
software, Fk Faid é‘t&?ﬁ’@l VRSO U iHG /¢ RéMi BPR ub 93t ther i ng

t he needecEURepmyr 8kt mtllQ)nf urkher pRUESBS tdalrd RGePEEREeMimiIMERtd ONn has
t he a I|t to rgcover froma disaster event. Since the present invention

oper at lé‘"\jl BAEE 5% 008 HSBpEPYRFIn-HadSh Célg}PF%FyVEF Jetuneaws and

regul at | ornslnm ,enabbe28 hie eivivc @swakat fige NFLS &inull A¥ €0k T @M (e he mRLOVi ded.
15 The present |mr/1ent| on is therefore designed to_enable such

accommdat%%?s WiGhpEerRRRE EPhéDsr BUBNRET R GIGR SdPpbr t 9P s &SBheci fi ¢

"atonm ¢ uridwsirdenabl Uoy riéta(ﬂid%gt@@h\/\@ﬁm@P%cf 14910y PES , 660 BN USwArglhe
basic atom.c units are "type 2", 20 where a "type O

\ and
unit" i nvdilfedFy E‘Fﬁg?%s‘ﬁ%/ﬁp &flméﬁent Eu‘ZthérsélP@ﬁéléﬁt ghals redit to the

ot her ,15a ﬁrﬁéme:uaaeﬂelt-amarm@n\ées_naagéﬁgl@'@m&m rkeadings Widh A-eCol | ection
of credit-extendin g{gnts , and a pe 2 unit" involves a single
[j:]gn‘tJ

credit-bri%dgit?§ & Awhi9- |°H§°§OC'6P e‘é"iIP'orFWFl the erfewtts stanelst r ade

with 25 itgel & 9. QDdthshwe@@f@ Qt hep, 450 b @yne ol o'obb%tiﬁt?%é"ﬁ%?%' @E' est
atomc unit, type 0. A first agent 2(1 and a second agent 2( 2) "W sh to

trade at ARP §Pverdt iR DRSHhenAdnHEP SRThRngY yoduse 1hstE utkestful T

exchange flqrm@lqgagét&yencefnta&%mr Lhem Q x i ohe 5%%060 as 30 the
quoted instrunment or quoted currency. A trading channel 3 (account) between

the twd adeft£59. QPPO’WSO U2 0PRe=extedRT o Df34 Né;Dt Eadesd are sd=dlarent of

t he under lpgR@nkNShey i$iohnhgkent in the trading channel 3 are flow
limts (tradi ngI limts) on the itens L, beié}rg traded and Iimts on any 35
under | yi ng i nsNPHNBMRROS &9&8RGe8 BpBhH 5 WEDOFPY het 133 .69, which

upon settlement will result in 1,000,000 USD received and
121,500,000 JPY paid. The net single-instrument positions are
25 now 0 EUR, 75,000 USD, and -10,250,000 JPY. Rather than
delivering JPY at settlement (which will entail carrying a JPY
debit balance in the account), agent B will probably choose to
arrange an odd-lot deal with agent A to buy 10,250,000 JPY at a
rate of, for instance, 121.40 USD:JPY, at a cost of 84,431.63
30 USD, resulting in final account position values of 0 EUR, -
9,431.63 USD, and 0 JPY. In other words, agent B has lost
9,431.63 USD in its account with agent A once all the
settlements occur.
Alternatively, agent B may choose to “roll forward” any

35 EUR or JPY net position from the spot date to the next value
11



WO (12/0-11225 PCT/ USOL/ -~7~17 trade. A central conputer 1, under control
of the operator or owner of the system is coupled to the two agents 2. The
conput er WopgoHadzZHt ed to convey to each agent 2 current biPE€TASde#s1ANd
offer orders originating fromthe other 5 participating agent 2. The
current set of tradable bid and offered prices and sizes is constrained by
t he tradi rptechanreltosaty athmvgprd miats, banduysngraf ecdbingcanveyed i n t he
formof a custonhlknkﬁxorder.bo%g Zthnggr SaGh agent 2, as will be nore
fully des FHIEE T BEI-6w > ThE e udom T Tt ~ o7 det” 1 K24’ 25 is a chart,
typi cal |y di sploaedoenspdie, ageitlc: compater ,odd-ldtprespl esh@ddenider of
bids and offers for the instrunent pair_L i.n order .of price,.,and within
price by il S RRoEE e (BTSEEPTEY, 7. 27 PRI TETohAE FBt AL are v,
each agentth i"9igagpbedet bddkt hatehnhgabysosputiart invbeadthey agents 2 are
trading. The .identification of ogg of t ents 2 as the

s&Py

. he two
"credi t extETdiinga&§enPY sehe Lendd, PYREY ¥ i IERc PehETRFE BT E X 1 r adi ng

channel 3,qeithcaeehbieEmagetiince way pestral desmputmkiingnbhe tws ked) in the
same way. 20 Figure 2 i|llustrates the tyge 1 atomi.c unit: a client agent 4
is | ooki NP HPRGe Ohi Bht SR PRCBPETT t T EXTRNTHT 24Ge RESOBMSHY Y Hbm it 4
has a credidaliloat bopehidai NH=ilshakubpcasse waadicenad tiextem npagent 5
participates in only a single _trading chapnel 3 (with which the centra
conmputir Pﬂ%?t?SZaﬁﬁpé}?e¥ﬂ%?émi§hﬁoeﬁﬁpﬁftEﬁﬁtRF%%EFSFh@aXr@Rﬁtt%&tending
agents 5 tgrihtasnChedettdi i di gng agents 5. The type 1 scenario involves
the client 4 placing a one-way or a two-way order via, conputer 1. Conputer
1 insures thatFEVéFgeiﬁ%E1%Qﬂq%ﬂ¥ SEWPR RRFIFRE HEVEPFERE 4° MRTKL T edi t

rel ati onshighese@hahn8psf det, 3Q-ilAghant-angessd dtidds BRAReH tRaddistitutions
5 wish to deal at the client's current price, they 5 may_post their own

count er of figys 1 RgRtt RRRT AR Bn 2EhBUER| 2nFORCTSt ofTRi AHPLEF RET B0k

24, 25,15butc R0t 0RxEBAIEnYTaddift OlN Gl NahaTLH | O0S meTHEYC| ifke 41RY then
choose to nmodify or cancel i1ts 4 order to 35 deal at the best price
possi bl e, MMILE CHe CPRBPEt i iEHS15IP40T GF IRy PRYBEPET/ /ISOL/ . 17~17

benefit by .seghRGekhbs €hd GlntS=A RORPLEES 1 MA@ HchiRshEY I DO s S@ldW NY.
The institutions 5 nay al so supply via conputer 1 tradable bid and offered

prices to WY dAtenen4ageri Wity vy BE Seeh) by FeeetédtBer institutions 5.

The present invention can be implemented in a combination
20 of hardware, firmware, and/or software. The software can be
written in any computer language, such as C, C++, Java, etc.,
or in a combination of computer languages. The hardware,
firmware, and software provide three levels of content: a)
trade screens, b) post-trade content for back offices and
25 clearing units, and c¢) real-time credit management content.
Through an API (application programming interface) 38, agents 2
can securely monitor and change in real time the credit limits
they have specified for each trading channel 3 in which they
participate. (Note that the maximum flow across a trading
30 channel 3 is the minimum of the trading limits specified by the
two agents 2 associated with the channel 3, so a non-credit-
extending agent 4 can only further reduce the credit limits
assigned by the credit-extending agent 5.)
The link between the agents 2 and the central computer 1
35 can be any telecommunications link--wired, wireless, Internet,

12




The solid lines in Figure 2 represent credit relationships between client 4
and credit-extending agents 5. The creditextending agents 5 may have credit
rel ati onopgoaersi de t he scope of the present invention, PETUSON#IAIT hose
tradi ng channels 10 3 whose credit limts are maintained by the central
conputer 1 are illustrated or discussed. The dashed |lines in Figure, 2

r epr esent privaei ositd .on dompktebhet wessh bend oggéREsapvipr e id the ¥eridal

computer 1. fon B URARGELEPIplsRG L dBaRaCRIcRE Mid lilceaskient s 15 4,

as long as such clients ve credit relationships with the sanme
credi t - extendugigpaigents for ahblet heeaddnent s™4 thaé Adse aliigied o3t rade with

each other 4. ter. 1 proyjides, sever b Lapalidddriees 14 9) t he
client 4 ﬁﬁao?go{;%%elc alllné:r?gn g-}{é?njg{zlg)t'ut ilglrs g)%?j{%lpagigﬁtg desk e%l 20 vvte(ll as to
its 5 packsohafheewarid af edi fledeskonaphysigadalcompreer WREHEAG A 8f t he

trade i's done by conventional means. THEPReRaLaLoOLoRAIRU or 2}, jbhough i

.coul d, do&s°HB Ct as a clearing agent a oes not need to hold
as col | at ehaknoini Pid s st aady ifsusesitdlaorchseewilhshe urnentserTR@tePPent 4

25 can direct that all clearing is tg be ha . 9% V[P c

credit- exPénﬁ?’ﬁ‘él‘éﬁe‘?‘&t%.hE‘FﬁE’ag?éa??%gwag?eo’ce%gjuggggé%}g %’g{)e%dlgrﬁltlegpon t he

i nstrumentget tAde dd@pthq@mhenéht i nge agseehening chespeeded wapaiowiltiy adél i very
procedures required for those _jnstrunments._ .30 € 1. it is

i Il ustPat 5HrFﬂeFi JaFeres © etéeeﬂ]é%?eé% cllrllveeﬁltt-gzg%t %xgl?%entaék%rﬂcfgcg}lji@ﬁg among
the clientecdvet arompardiisgcar evedtt-bridgi ng agent 5, as well as

nonyous. or deFHEE IR 506 ST BT 1Y DBt ER oy B oSt daPS buy i s
35 made akaaapbheeaeithdl nd® tor shtghey 1@l tlherd endsteguiatamdi g 15 WO
02/ U1225 gggéggo%£;7§é;vices of the present invention to be provided.
1S The present invention is therefore designed to enable such
accommodations to be made.

The present invention supports purpose-specific “atomic

units” enabling trading between specific types of agents 2.
The basic atomic units are "type 0", "type 1", and "type 2",

20 where a “type 0 unit” involves a single pair of agents 2 where
one extends credit to the other, a “type 1 unit” involves a
single client 4 trading with a collection of credit-extending
agents 5, and a “type 2 unit” involves a single credit-bridging
agent 5 enabling a collection of its clients 4 to trade with

25 itself 5 and with each other 4.

Figure 1 illustrates the simplest atomic unit, type 0. A
first agent 2(1) and a second agent 2(2) wish to trade at any
given time some number of round lots of instrument L in
exchange for a quantity of another item Q, which we refer to as

30 the quoted instrument or quoted currency. A trading channel 3
(account) between the two agents 2 allows for the execution of
the trades and settlement of the underlying instruments.
Inherent in the trading channel 3 are flow limits (trading
limits) on the items L,Q being traded and limits on any

35 underlying instruments exchanged upon settlement of the L,Q
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offer to sell, or vice versa. If the match is between a client 4 and the
credit-bridging agent 5, then a single deal is booked between those two
parties AWOBPUMIE, if the match is between two clients 4PCTHESA1/4THYT
back-to-back deal s are booked, one 5 between the seller client 4 and the
credit-bridging agent 5, and the ot her between the buyer client 4 and the
credit bri dgiads agémcestrqrh ORIt A/ t BREPEAEPHY A rql'%élhet PREF LT el s

betveen t Rentdd & Srd- ofolli OMils 4o1B0eHAEARE AId dothdli gNShipp Wi th 1 he

credit-bridging agent 5°is able to post 10 I1ts one-way or two-way order via
conput er komghitelr dadsesdapiedrtgerconyeetpnsacintagenti Splcuyeent dokd | ot her

client's 4 ANfio e ceted LRl ghng adentoSeir shle Iupthe existing credi

limts between the I ent bridging agent 5, and the
recei visng pantamlpétmgl dga:htt v aTher thonent sére IS twredebleobbd andecut ed.

This "m ni has ui.di t h r.al Ly and demand of
‘the entire ¢ elré%tn%%lﬁageaﬁg %e%’e&gwcgéﬁg%ﬁélﬁ%@%g-& ?%58 X%w dity that
t he credi tcHamragi’ mgtagémhg&mdsd bedsippbyefgrdloly tonvkyedt $n4chor di nari |l y.

It is 20 rtal expec ene al,to.the overall | |d|ty, t hat
t he credi theQDrl é°g| %"g aggn gim % %Pej{t %ﬂ%él iZe ArDi F?ag‘té%jpr ofits
bet ween t hwel 1dr |b(eemopresfeﬂjljaydestcs:1bledehe30vl anthd hmugyomc édmavaotdddt e to t he

d b d 5th h h h
o e Lgng, 2050 5 4N SV a0 6ERRELdA ) Bkl gt There

ar bi t r age cagiutstr,obliea pf@ﬁhmt&ﬁSh&fﬂBel AgAai hﬂlds:mlmjtoﬁlfei:spfwmi&s sever al

post-trade capabilities tg |i.ent and to t di ng desk,, the back
office, andIHEEFEIPPIGekK ojfn tqﬁge&r8 Prb??dg?l}fg 18F1 ¥ real 30
time, as idateypédl tlﬁep&bldéﬂt Faeleth O- back trades i s illustrated in Fi gure

5, showingtha ) he ul t.i mat e byyer and

the deal, but tP@a ;iﬁ é%ﬁ rbog:l ?g\ﬁefﬁafﬁ y(:r%ab‘f}f b‘—‘}‘qe&]&% lﬁgcé?'}fp%daézot hei r
i mredi 3t e Wl rieertpant yfoaputi@r 1 Meﬁlzhéléaaﬁtd?@r /d+eS@rhdindg7- 4ie As Wi th
all the varjous atom.c un% ) uter 1 upda esthe current

tradabl e iYL I8Pt 8 rt Eetwangg?:%‘h%e?s $itdS nFoFRBtT on to be

di spl ayed eat drida neoapeher s- aﬁé@ﬁc@ts@drw bh1ql fo:.OftHehQ:r‘éubiéﬁl bera agents 2.
5 Agai n, corrputer royi des several post trade capabiliti gs to the clients
r‘%ﬁ}{

1
4, as wel ItEdIng FIIPQP‘BF d t -BiFoPrG EGeneess 1 rPé’S&egﬁ Tt s

off| ce, anthd farkethedht tlesdamedlihyi.n real -time. The credit-bridging agent
5 acts_as a clea,rln% agent for this_trade, and is able to nonjtor the

client?to 10 clH G CetpditnaEranes, &4 FYRe. 1 atomic unit: a client

agent 4 is looking to trade with several credit-extending
agents 5 with whom it 4 has a credit relationship. Note that
because each credit-extending agent 5 participates in only a
single trading channel 3 (with which the central computer 1 is

25 aware), there is no opportunity for the credit-extending agents
5 to act as credit-bridigng agents 5. The type 1 scenario
involves the client 4 placing a one-way or a two-way order via
computer 1. Computer 1 insures that every institution 5 with
which the client 4 has a credit relationship sees the order

30 instantaneocusly. If none of the institutions 5 wish to deal at
the client’s current price, they 5 may post their own counter-
offers that then appear on the client’s custom limit order book
24,25, but not on those of the other institutions 5. The
client 4 may then choose to modify or cancel its 4 order to

35 deal at the best price possible, while the institutions 5
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Thus is created a price-discovery nechani smfor end-users 2 with direct
transparency between entities 2 wishing to take opposite sides in the

mar ket f ovoa2/paets cul ar i nstrument. The present inventi onPERABpPaEIES
decentral i zed operation of an 15 arbitrary nunber of separate, type-2 and
type-2 atqQmic units. Efficient price discovery is provided to the end user
2 in a dedSRSEAY P¥ISPRYM diip GldRntasct i Rerilde dmvemest| B draging

exi sting rgl ald1qnaghi ps, and co-existing with and indeed benefiting from
traditional trading nmethodol ogi es. 20 Furthernore, an arbitrary nunber of
di fferent type_Téil,e EPHELAUCHIRP toy pey2aksonterniy twlanepnbetent brivonkddeed,

bot t OM UP.bi@S anldl UEEEAEEDd{bdd Go Phel 01 PLAYVI AGnAt A1 hLIBS. & d %lffl dity
-rich efficient Elrél ce-di scovery nechanismto the subscribing agents Z;

enabl i Rg e ChRGrmbRBL gt 5.across different 25 atonmic types, to
conduct efficiegt difegt; AUad i1QNS: ;1 ther. directly.. The various
-atomic units may be inter conné%t g&%%?ofggrhﬁ%ecu tarClggfééi ¥§]h"’értl\ﬂﬂ’g%.1pfsn

Fi gure 6, bRffWeRnnayiget chraridleredit oexténdingtagemt’st gpe ‘Bie soen@ti-o, shaded
circles represaihgCLediis by idgi g .5 nd_un-shaded cjrcles
represent client 594.3%%1%5 E{Jr“%g)sggvgf g%%(?rlpq irge&ay,m@ésﬁtlpﬁl °% ®1 is not
shown on FEicgpe6ofbtire | preserftadnvenupded hur akll ynatese2t r&anly rOG@n21bas
proprigt any ,6LLENL- [ C ter ociated with said node_2,
enabl i ng sarg.ngdelggi%@%gﬁggt Igg%)\nﬁ%%llﬁai c%é’ntt?gl CEBHpat PRSI

sof tware mag takesthetddron ofisgudeed 17 ThaNdA=2A0 1102251 PCGH/dS@LA- 1p17
browser. T L t . reow headed |lines 3 represent instrunment
excur si on P?ﬁlgtg ggge%@%%]f%a%%ogaghnt?acﬁdcr‘fbee&é: ef_’lggngﬁr bud APPesNss
credit |iwepsral ¢ohoutastl .wei ghted paths"” al gorithm or other m ni num cost
flow al gorithmys used to al culate the.m nimal path between_two agents 2
subj ect to cre %taf ows teoc%ae(r%aﬁﬁehép? rla(d:thﬁé"tevﬁgﬁl Bﬁem'é BHRE £1ifRESt r adi ng
agent 452 dmyabelandias all yucknoliehtfs amimve axetiher rebat torishigeoghaphi c
terns as I b e of business activity in which they 2 are involved.
10 Each c\ceﬁ%eggé%l %]f(ge%% STEERGIRE FRATH sai5risa¥’ﬁii FhEy ﬁﬁé%%t?%r?cﬁrﬁf n8Fder s
post ed onatoapedero Ittapdealithi radki@hdmnst.i tutions 5 and clients 4 who are
on any unexhaug(t)]%dutcre it pat. 3to theiepos:ti ng Entit 2.. Each of the
entities 2 who are apl & 6 YeE°Phe Pt e 5Fasr2areciirtiddesc5rpeie ng,

t hrough t héieevet send T audtii dinafioral haistpautiewn! ar s desdaimnabkingsf urt her
ef fici,gnt | ce-discquery.to.th ost | entity 2. Prior to each trade,
conputzgr Ygﬁlt%? n%?Il%scgnﬁﬁtcgsofﬁgc?/ﬁqgé:rteﬁéf: gefknerbhetofrephaldnei gure 6
graphs for eachh@atleznfirgnsir thent sdieiing dohadbg. cohesht ga0r ARAns CONPUL er
1 20 crea le of. nulti-hop trading LLimts showng the trading limts
bet ween egﬁﬁ %%%]?gtocfr NodEST B EBF o t'ﬁﬁ’utgg’bllg Sf’u?w‘ar t‘i'lq’ﬁ)% Nta8rRY FPmits,
conput er acprapaa eslenwiugt amehi natd alader nbeokedd, 25 hora eacBonodeeaf Or
each tradgg iIQst[u ntrﬁpgi.r. After ev rh}{? trade, conputer 1 recalcul ates the
trading | Phits 2579 AW FERErAG Yo FHeEW BFEFHTER Gur &16) CfdenE hht

i nst r 3frentapadire®edalaculbali bYedhing riaditegbki Ahha18d f9F 2 @ik¥eint r aded

i nstrunentr%)&lit_[_ can fect the %opol ogy.(trading limts 3) of other graphs
(Figure 6Y°T0r  other tr2d8dFhs? r umelit SPEPFINITRYSCRINGCEEE, for exanpl e,
when the tepeihdent iupcrs thee i3t peidrnalk rhaadi 88d! AR tfetting

agreements or special commodity delivery procedures required
for those instruments.

30 The type 2 atomic unit is illustrated in Figure 4. Type 2
enables client 4 to client 4 dealing among the clients 4 of a
particular credit-bridging agent 5, as well as enabling client
4 to credit-extending agent 5 trading. As usual, the anonymous
order-matching process is triggered whenever an order to buy is

35 made at a price equal to or higher than the lowest outstanding
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On Figure 6, if an agent 2 has inposed its own internal limts that are
smaller than the trading limts that have been inposed by a
credit-eWwenzPHgd2sagent 5 that is extending it 2 credit, c®eFdiS@r4HITUses the
smaller of the two limts when it 3S creates Figure 6. 18 WO f12/0~122s
PCT/ USOL/ . 17: 117 Each tradi ng channel 3 represents an account between a
credi t - ext@fdimmFoagenl . apd wied ivansaagehf #he |mrtdie isr becweed a client

i npl enent af i f.thi.gqlpv i redi .- ext i agent s, ar.e
credit-br ?%ga?{ﬁg%ﬁéeﬁ?édﬁe %%%Sﬁﬁg%ﬁg\ogéd‘}%%n %%51 es 7°B ar'e Oucilief

qual i fi ed harusenctédse- ext epalrniepsagent BoBevene attthe maschhes between
credit-extendi nt 5.4n the transactjon and the other acts as the
-.client agen Agllqr?%t%%eaf rg%ll%%c'f‘f%nb.ac{‘ﬁgoé%%cglﬁn esa#%ftreegfgke‘%m%een

credi t -Sextlmttiery agensslbeandl dntedt aagenhs drabimpibrddgipgcadémd 5, nput
credit limts, .bal ance 10 hol dings, and coll ateral; nputer, 1 cal cul ates
‘trading |it S SHER éeF‘ﬁ?%I? ghlye’fh(éfb%%’ a‘{ oﬁddo%%(‘?oﬁﬁﬁ{“e'?' 1 typically
has, in itlsrisieimdandenyr BeneTiti svilsh akiaubs cétdd thichepgamtudl tanfiuage stating
that if the agent as entered into a wjtten subscription agreenment 15
with the ocpe"’lrn%tegrS %Fp‘éﬁ%u’f%? G Ssgi'd Agehte™ % éf’(]i‘é’sEIBElﬁi Bt t he

net wor k 6,7@lefdoaitdp byitherloparmddir -b i agigpditafent, 5t Aat aByeNo Hdss

obl i ga.{oed to noti %& the operator of computer 1 about such outside _trades,
so that’ comfuter To¥aR® r ERQATHRY [EEnE 2 r SR ST it Y¥RAShner&s e 20

Fi gure 6 camdie tibhbaghhsednEBy alisplBgpdCtedhll nathear ki i1 whes e ks w@n
arbitrary positive z%}r%ﬁt ransactjon, the instrunment flow can fan

integer. In
out fromo §5&F&E"H5ﬁggﬁn%n@? EbPEhhsE 1] REFIGELPPNGES BT node 2; the

i nstrumentliiew deescsNt thavsodiingt ayitngel hethasddaitl awsadiemddagcsour ce
2 to the 25 destination 2. See Fig. 11 for_an exanple of this phenonenon.
I'n cal cul at'i A§% I enﬁ??ﬁh'ﬁjrrb%p%ﬁdie?? 6f vorkd R AVRIF 1B BoFEieBmfuttd® 1 uses a
maxi murp f lanslead gor bk haxsaeted@s one described in chapter 7 of the Ahuja
reference cited previ ousl%/f.g In determning the actual f]low used to conplete

the trade, 30 ¢Onfut B TEERANIST APRURRE oSt IBhYardoEPERR SHEH as one

descri bed dupprhapher d&nehd s drthuenairef €1 ea0e,5 Wegke EBRLERSE WieHbe
mnimzed is a function of the actual cost to execute the trade and ot her

factors, dehTRE*FFopRicing Seuidientidbste qussiitraradeing amems $tics, and
a randoni zjdugac8ePeigplyidd to WR024 1dAP25 REH1WR@kA47- 447 The network 6,7

of Fi Lbl’e & is a_non-disjolnted network, By that is meant that every node 2
in t hernetSRBITRIBLY FPEPeRtRledd Penefiatil ok itheverade diawitdtar | east

one of therageRhs 2ragsOch ARy LBeRBCH W1 AUIHY £NaNRE! rdais: Credit
arbitrage profits between the prices posted by its clients 4
and the prices available to the credit-bridging agent 5 through
other sources of liquidity. 1In fact, there may be instances in
25 some markets where clients 4 are also able to arbitrage against
other trading systems.

Again, computer 1 provides several post-trade capabilities
to the client 4 and to the trading desk, the back office, and
the credit desk of the credit-bridging agent 5, all in real-

30 time, as in type 1.

A pair of back-to-back trades is illustrated in Figure 5,
showing that agents 4(2) and 4(4) are the ultimate buyer and
seller of the deal, but they each deal only with the credit-

bridging agent 5 as their immediate counterparty 2.
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s bridging agent 5. The individual trading limts 3 that conputer 1
conputes for each agent 2 pair are dependent upon the topol ogy of the

net wor k vO0v/@msuter 1 essentially transforns the networ RCB/UBNI/MHDT a
virtually cliqued networked. A "cliqued network” is one in which every node
2 is connected 10 to every other node 2. A "virtually cliqued network" is
one in which egeryinbdel? tias vexdapabatomye tihidadetict-A1evemyutadhar node
2, but not e %ss%i I% di reCtRl,%fd[a:?g ordﬁr to preserve the desired feature
of anonynit e8ch Ao FKnd % RNTTHFECH RISy SPER FReARY ane

tradi ng pardusesstRisatwifsioes: el th5bBesBgSRIdY JiNeNaWBsRbAtéts i S actual Iy

trading with. As a.trading systemthat |everages the existing relationships
in the narﬁ?gpcﬁa}:e‘flh‘%ii‘fd‘?a%]e]d I dBrURBRECTINRF R9EEERt 2inventi on provi des al |

mar ket 5pl ayer sagathy pésihltedanksovi i8aned v rd NPk Uk QRS c LB 1N es
entities, hegge fgnds, 20 and any corporations or other entities) the
ability td% FA8eCUiFRET 15 i [reddc RS ot hidrhe Hixaddls -Brédginen agent’ <6r der book

24,25. ThesedaggnassR, s al neady obe: 6oNNak a¢d agethgi Wyl credit,
rel ati onshi %)3 but prior art_systens allow trading only between two parties

that have T&RAIEXPFFci tTRE ediadisrPaRdeimmtades: Fhacssesene ¢heawimicon anal yzes

the credi geREt honessi Oft ot 8RL 9BaLLOWY §iRaLbY 2nat & hiahey. | evel,
perforlgi n%lt,hi s analysis in real tine, and providing eacﬁ party 2 with a
rd

it TEBEKSIRO D Tustofie2dd tEBSits 2 current credit availability. 30
For exanpl e, |'!DhlEésgﬂéQ:Feé&%&%\?\%&@@é—@is%@}éryn%\é’ﬂﬁh'Qtfn.féPL&lc’g-le ﬁ%ha”ge
eac

pl ayers: banks 5(B) and 5(C), ich have a credit relationship wt
ot her, and ¥EFBnEETeqta)EaARFPACBRCY Wher WReFe SR gilmspRaveshing Hchaaks 5( B)

and 5(0), oF?gg@@éié/ﬂhé’s (e trRavgrikbe fEr g Bt EaACY @H&Mﬂ?eg&d ‘ gg&r “\r}\g‘t

35 unspeci ). The specified input credit Iimts are specified
112/ 11. 11PFSEeeh/ s tirn Prigeompraded dersmtamdirzetl: Qperadicn [dfmans (j ust

one way ohbrspesifyiMaudiPWr Gepdihedi My Qutaf ?%Qbﬁ %égr&iicb'u%i\é’%ﬁ
enunerated in the present patent app1 i cation). CF nt 4 s margin all ows
it to traféfiriepppifiden BEppyesyB)s Lrovidlest tonshiepend | wwer i2 inoat rade +/ -
SOM W th ZeErnt Atk 24D LgLn-akd it t - +/ - i.th.5(C). This
i nformati on,ig suppl i ed lt 0 qén%utrer %%m%%&gg&gggﬁg?éﬁr% rag’%]% aid

i nf or mat i 6FLSFHRIre A angdipar eand i liistiled wipk Sndetmbrdd i n which 10

there arextyoe ol {ie0te-A0eRLSdc 8Bt Wriied gk ngLog. aoent s 5 whi ch are

also credit-bridging agents 5. Figure al'so illTustrates the trading limts
bet weéfl each pBIFtHEIREEnl a8 agbhtrrwy Funhell of1dshbesenthe ypexonuhype

ol 3T AL BaChe 958,410, o - T Lae
illustrated in Fig. 6, to provide, at all times, a liquidity
rich efficient price-discovery mechanism to the subscribing
agents 2, enabling more and more agents 2, across different

25 atomic types, to conduct efficient direct auctions with each
other directly. The various atomic units may be interconnected
into a molecular credit-network.

In Figure 6, which may be considered to illustrate a "type
3" scenario, shaded circles represent credit-bridging agents 5

30 and un-shaded circles represent clients 4.

For purposes of simplicity, central computer 1 is not
shown on Fig. 6, but is in fact coupled to all nodes 2. Each
node 2 has proprietary client software on a computer associated
with said node 2, enabling said node 2 to communicate with

35 central computer 1. Such software may take the form of a Web
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p, infinity 10M 10M5M B 10Minfinity 50M5M C 10M50Minfinity 5M D 5M 5M
5Minfinity 20 Conputer 1 then uses the information contained in Table 1 to
create awos/oimis mt order book 24,25 for each agent A, BCTQSOD474aNhd
causes the customlimt order book 24,25 to be displayed on the conputer
screen of the respective agent A, B, C, D. The filtered bids and offers in
t he cust onbroumdr.or dbe ADabeokr?HR23her erfov-heohdmdslidwd arepansemt egr al

multiple of the lot size even jf the ut.ed Tabl e .Z .anounts ntaj,
val ues whi %%Siélflgneﬁ%t it 56?’%’? jrﬁﬁjtt_ispld(eég&gfa Iit ﬁjéorf‘o?acsl? ztex;ac%nlgh C%grﬁﬁfﬁn% egral
mul ti pl es vauisled dypear 6£0créditc] iiamnitsA pastsharbesk fuoridii¥d cenpster 1

causes the 30 fyll bid appear _on th stom limt order bqgoks 24,25 of
21 WO Uﬁfﬂ-‘i’?%smbefl 8%%??-‘%7931@’17“ Bat s%go‘é{ngl%?rja%r‘c nﬁlustegr lé?L causes a
filteresl btghdwrataViche appeasl oiattheoauwsbantvd nhgemider soglkec24£a5 of
client D, because the naxi credit (ioplicit or explicit) ayailable

bet ween A %ﬁﬁgﬁ i 5O, -‘:‘Ql\/ﬁm‘f‘l}?l? I‘Fertera}d% %t?"ﬁﬁﬁli‘é]il? CEpl4ci ﬁgg credit

avai | abl e peiawen dgareodesay, bé heb it e 190teddbiedvetl-dnp cire atachent her' s
bids and offers at all op,their custom/limt_ order b%;g)lits 24, 25. The network

6,7 of thePPrRsBhiISORFERALENTFE T oAt FSphY | YRR Y PEfifer net

Protocol (4&)ithecawsanathi tBet® Ubiduiniplveand may reside on the Internet
itself_ or other_public IP network 7 i is al possi ble to | ocate

( Fig. 8). [t it
part of0all of FHRR FEPREFKES, TLERE ©%pFiat 6 PRERTSHRE Ko FEanSBF Y
i nformat i ops borna-J @lostle bAt sMBitehr Garot bayef seam®Ed1 ofndthevdishance to
its 15 destination on the presunmably hi gher speed private network 6. The

sl ower pub®Pe FhiedtFed YRPS2FRE (AIBH WEFhpHE e neredit RaddhentCof % r avel .
I't is al soppgssiPletieybnovi deckldentife 2nvhthedegli wiad edrdamdei dbhsédr ough

private IP networks 6 in order to tprovi de additional |evels of quality and
servi ce. AF%?rEﬂ%ied order are in effect competing, through the reverse
15 auction, for that particular deal, enabling further efficient
price-discovery to the posting entity 2.

Prior to each trade, computer 1 internally computes the
values that define one of these Figure 6 graphs for each pair
of instruments being traded. From the graph, computer 1

20 creates a table of multi-hop trading limits showing the trading
limits between each pair of nodes 2. From the table of multi-
hop trading limits, computer 1 prepares a custom limit order
book 24,25 for each node 2 for each traded instrument pair.
After every trade, computer 1 recalculates the trading limits

25 3, thus leading to a new graph (Figure 6) for that instrument
pair. Recalculating the trading limits 3 for a given traded
instrument pair can affect the topology (trading limits 3) of
other graphs (Figure 6) for other traded instrument pairs.
This can occur, for example, when the trading limits are

30 notional trading limits.

On Figure 6, if an agent 2 has imposed its own internal
limits that are smaller than the trading limits that have been
imposed by a credit-extending agent 5 that is extending it 2
credit, computer 1 uses the smaller of the two limits when it

35 createg Figure 6.
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20 dedi cated connection 5 may be backed up by an Internet connection 7, or
mul tiple private connections 6 can be used to avoid the public network 7
entirel wo@nlizgsire 8, the three illustrated agents 2 carP@@UiHHéd7separ at e
conpani es, three conputers within the same conpany, or 25 a hybrid of the
above. The network 6,7 interfaces with both people and autonated systens
(conput ers), sBafk pragingeshepned Acterrespntisods: acgpyphnbetwegraphi cal User
I nterface dal o9l iaweenhased-apald calhen) . f o, tEadinehibgractive
gueri es, é:%%hgg account ma agenent ; &urran/cg’tr?put er --nI—I'I'T_Pﬂr}%poerrts

i nt er f ace iMplVemex®atidPDRE ¢hiBxdaventben quddi evedatyexpondingDapeRte), 11225
PCT/ U SO N I W Iy Ao er._-- | i Pr o ) 4 e,38
-(avai | abl éljlenE%Séééa}Dr% %a\%ﬁ?ﬁé\g?i d;@%érfgmfﬁxg&@l(%a?%%&g} q{elol;l(%%e%XNL) for
tradi n§, auer ifedly antladdedntorbrageedit -exirendgegt age2tsof t ware acén be

| aunched fromthe agent's 2 5 br e ut_ r.un ndal o lication
for bettel‘aspg};l ogh%cglgte ezi{r%]: BSTal |$§?§}E #hlen ctglﬁpgigrgsg%&é%%hangé%%pz can have
associ at edthker evks harcleppllieati agept ofyriamtheg tratsadaten ( AHle 38. The API

38 is a standard interface. e sed by t central._conputer t hat 10

enabl es t RE-GYE Sth?ao WSS E’%g{”Sﬁ{lz léle?lﬁts—ter}%gﬁ%éﬁg %ﬁ%%’f? ngg atn\%g_ way
conmuni cakcilaenbebyees ertomdlrieenpptet fiednchpuecusdit 21 initd,hdadaseewher e
t he usger Ls.a credit extending agent 5. the APl .38 can_be used t.o update
t he aggnt %é"lééBﬁﬁff?rt 99 S}tﬁﬁ#éngo‘?’%‘ét%lbelntca cgéﬁgﬁ?oﬁjfaa W glﬂﬂ’?s% to
make and ¥romanhet Difdemet(ilnds and/ or offers). The agent 2 can use his API
38 to receive ﬁ d reformat custom i:in‘i tg)rder ooks 24 25.gor ané )

i nstrunents. THESaREHETc T GSBPHFE API S8 Po1EetPt atit ng T iTHEE i th t he
under st andigitgenbat with actoudlsci-iBdhggadénd t>5 aragtihge nstatity athatheft radi ng

limt ified by the 20 t ts 4,5 iated. with t. Th
AP 33 caitPBeafrBor A Y6280 RALS Aol Uk FECTOGHEE LR T AEaM 2 to

|'i qui dat ewhits PRSI dpfaddt F cBEbaUEEN . arnthe:sABl ad8ntan beaqugrhagted t 0
estimate that agent's profit/l osswgm)unthfor each i nstrunment bei ng t raded;
this infoffefPEn"eatP e CodmPREG-GFt BY 25°¢ IR AGERT" §* cTSTRIMIY it SPber
book 24, 2%enfnyt héngpitihpiteaarobacashi evied IpertherCof (omaphircal auseat
interface) (Fi gs. 15»-22 can be achieved via the APl 38 Aﬁ/ and all
features GUhEUAR} %St%‘éjr‘?sbesﬁ’r SYREnTREP S To fe FaPe T SEEDRRT T I Hhf,
i ncl udi ng raukeAdt 1L enbiddangecekkati/ng, 30 buying, and selling. Autonated
processes accessi ng conputer | via apgl i cation rograngi ng interface 38 or
a bri &_Be use tﬁég‘éh‘?ré %btb@_gltgﬁHﬂetp bt A% Ba8OPoFT &I hbnRi " dnt 2
I nput ting whRstr HCL & OIS MR thiasyC pBBRUE eVe Sirddger\hetheananc Alsa3d ieh, a GU
is used, an agent's private ke¥1 or conputerized access tg

the instrument flow can fan out from one source node 2 and then

collapse to the destination node 2; the instrument flow does

not have to stay together as it flows from the source 2 to the

25 destination 2. See Fig. 11 for an example of this phenomenon.

In calculating the maximum capacity of the network 6,7,

computer 1 uses a maximum flow algorithm such as one described

in chapter 7 of the Ahuja reference cited previously. 1In

determining the actual flow used to complete the trade,

30 computer 1 uses a minimum cost flow algorithm such as one
described in chapter 9 of said Ahuja reference, where the cost
to be minimized is a function of the actual cost to execute the

trade and other factors, such as projected settlement costs,

flow balancing heuristics, and a randomizing component.
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23 WO t12/0-1122S PCT/USA / -4pl7 conputer 1 can be stored in the agent's
conputer, provided said conputer has sufficient security safeguards.
Privacy, vabdlienelscati on, and non-repudi ati on are achi eved PCTIUs0t/¥d1pr esent
invention via the use of cryptography in a S variety of different forns.
The cryptographi c techniques can conprise symetric key and/or asymetric
key (public kewr seppdsagraamhyf Aiudat e ¢ reams-diejehotyptrriwarky. , by

usi ng SSL (Secure Socket Layer) connegtigns qr _a ipation of SSL
encrypt i GY Wk a8dreddndh &t 88&?0% Jarhgthéan(r:l%gp %gn%’?glé,z\ut henti cati on

can be regigied het yeereaaniebtheantdoan agenid 2tafleany amel el Ithe mes

t hese devices 1,2 communicate with %ach ?gt her . Thieﬁ2 qut Qthéﬁéﬁii on can be
‘achi eved a9f6fgR PRECTAAFSS "HitH CACPCEF RIS A B4 Reval T dat Fon o

credent i al,s £ARPEGEREAU I edrid ikdaa viioRl at tadidey ildmdossBnubeed. 15 Each
agent 2 may store its private key on a tangerr.eﬂsista t hard reoqlevi ce such
T

as a SMAreERUEeTpRoERERWEhEN SRSEWEPERE ThP N Faf tBR8F " BiTvsi cal

token (thefao1WiNof ¢10ifdlvdraken 7(t heomasssrondesesauiaslywo | evel s of
security. The hardware token may contain a, snal

. CPU.that al]o if to 20
per f or m ttransfeessaie RSHIGYE S dGFeral tHHE I é’tﬂr’rgi“fE ,ngtbw‘\flﬁ(alé‘t he

agent’s H&li~vc31ti§dé%y BEYSF K} eaYemd Ne SRBEhCEFsky bae pr ebecorteendindi nent ,
conput er handi es B

ul k encryption/ d.ecryEti on. usin symekr'i c k?e}i .
crypt ¥gr aphyeesteothhs 2Pdme? - pdbl"ivd TkEe EYy‘falt’dﬁ’rngW Hes*bedh Ued o
exchange @ 25 S635i00.K8Y, bejyeen4aeat i2yand wemutatnlevidby| eciieading in
the present” i nvention is peer-to-peer, order matchi n% for an¥ Egrti cul ar
i nst runentods PYomuitanon reersATiZed igESELEn 117 SHEINERI REEPEhEacttonal

| ntegri tYaedi i & %)thk{euafr@ﬁ&mir@,oregeh ABAS N NGLWE0ERSS idbnL Bt 845 8, 30
the first agent (el places a bid via its software to con*ﬁuter 1, which
accepts the &l dttsstimpediatenprrding PeEERSES| Tul3tedoCKafFEs to the custom

ity or der books 134,28, Ofnagente: Aclhcaid12¢ 2ratie epenl0 and 11,
respectively, taking into account appropriate trading limts 3. At step 12,
the second ageks B5ra@2hgtakesen Haddi devsteped 2t Gr'$Hifght before step

13, in 24re1ationships in the market for the traded instrument, the
present invention provides all market players 2 (typically
banks, financial institutions, clearing entities, hedge funds,

20 and any corporations or other entities) the ability to trade
directly with each other through a custom limit order book
24,25. These agents 2 may already be connected together with
credit relationships, but prior\art systems allow trading only
between two parties that have an explicit credit arrangement.

25 The present invention analyzes the credit-worthiness of a
potentional counterparty 2 at a higher level, performing this
analysis in real time, and providing each party 2 with a limit
order book 24,25 customized to its 2 current credit
availability.

30 For example, in Figure 7 we consider a small network of
. foreign exchange players: banks 5(B) and 5(C), which have a
credit relationship with each other, and clients 4(A) and 4(D),
who have margin placed with banks 5(B) and 5(C), respectively
(we leave the margin currency and traded instrument

35 unspecified). The specified input credit limits are specified

20




WO 02/ 0. 11225 PCT/ USQL/.17.117 which a third agent 2(3) (not illustrated)
posts a new offer (bid or offer) for the traded instrunment L:Q At step 14,
conput er WO ME22% he mat ch between the first agent 2(1) aRdTtuse1/48¢dnd
agent 2 (2) . 5 Reporting of the trade is described below in conjunction
with Figs. 35 and 36. A network 6,7 inplenenting the present invention can
span t he &httinadlagoinatrypseth Inkassedhhit Lindke (ptbene weydPfferences for a

nessage i § t o296, 24 COAMU i network 6,7
t hat senfi%gsciltgﬁr%?ﬂg gﬁﬁfﬂecspee@dsi&%l{tigg%tgtbut ttﬁg{t %grslég?yt@r‘g%}é%it t hr ough

t he Eartlenunenadsdgénsee presand opphentsapel pfatiea) Far Chiqol 4(daVe a
roundtri e aqf I 1 1L1is Xi gt/kng.l P networks, it is
'observedq?%%{ﬁl %ltlﬁgscgﬁﬁ%llg%%lﬂ/erﬁgﬂmn/‘gfteh %(%gdca(g()j Pn New York, the
maxi mbm amesradgensbdpndatioys comhmiteatieon/ t | P beitthe &ri Ch hear@n® () ' <onput er
1 and a er_i n t 1,or Ein I ent [ 300
milli secﬁ?g‘l‘wl&\gﬁ? %qé%sél}faéﬂsﬁZt giflégg%ra]ét (scqz hg’\ﬁ}gsaEPégéﬁa% aying 20
field i n xcegpligdcbopwmputir legahdbhsdrafs ihiaraet Hefeomgeanid 2 are

si tuated ar ouxrr'n%tti%% world. Determning the |atency for each agent 2 and

t hen i ntroducing an individual delay on an agent-by-agent basis to try to
equal i ze ti ne-Fifguarer 7val Led tdmsuise s ip Wbl €l Beypee By néicfbreuin idieh t o
short,term ZS fl uctuations .in ne r kK 7.1 d _coul d. hav e

ndesl(s ed i ardor B, Pt Sl g =R et s SR B ft i ¢

fal sify iwlsidretawer kl6o 7cksd idy-buridigdngl ggebtai fi nFigarky 7agstess t o conput er
1. Tn ord tQ_c epsate for the varigus tinme |ags_i.n 30 sendj ng nessages
bet ween a lnl‘fsgrf%gﬁdgg%n%ﬁ%lrngl on %Sgg%%’é’l‘?elbaesaics, PPné Breg%‘ﬁ?di?cgventi on
transm t sagerftar Agtsi.onTalsle apistowsashpossk binen whillte -hbaggradit heimitder of
nmessages t.0 conpensate for te . The flaggi IS _done means of border
out post c'bl?‘rapthtagps t%%“(ﬁg?ﬁieaqféi]%zgompk}\ﬁfﬂ%go&%zizwpﬁf“ €% 7- 417 For
agents 2 netmingk bfomgondul eds olaoker der out post conputer 16 is inserted
into the network 6,7, typically where the agent's data enters the private
backbone 6 that connects to conputer 1. Each border outpost conputer 16
conprises a CPU5 18, a trusted tine source 17, and an i nput/output port
19. Time source 17, which may conprjse a GPS clock accurate to a nmillionth
of a second, is used to generate a Jﬁ?k(j]refa]t' time stanp that is added to each
dat a packet before it is forwarded t® conpuwer 1. oThe GPS cl ocks 17 of all
t he border out post

A infinity 10M 10M 5M
B 10M infinity 50M 5M
c 10M 50M infinity 5M
D 5M 5M 5M infinity
20 Computer 1 then uses the information contained in Table 1

to create a custom limit order book 24,25 for each agent A, B,
C, D, and causes the custom limit order book 24,25 to be
displayed on the computer screen of the respective agent A, B,
C, D. The filtered bids and offers in the custom limit order
25 book 24,25 are for volumes that are an integral multiple of the
lot size even if the computed Table 1 amounts contain values
which are not integral multiples of the lot size, with non-
integral multiples rounded toward O.
If client A posts a bid for 10M, computer 1 causes the

30 full bid to appear on the custom limit order books 24,25 of
21



10 conputers 16 are synchronized with each other to a high degree of
accuracy (typically one mcrosecond). The tine stanp may be placed onto the
packet wwaeowp4ie2fe bor der out post conputer 16 having to uPgarEOHATIT he
packet or have access to its contents. At the conputer 1 site, the tine
stanp is stripped off before 15 the packet is processed, and then

reassoci atlethhks Bh anlde Cdatnd addngrutielr iLs cdeseypa eﬁh]auute@amddfbntma:ccommnd.

Conmput er 1 t hen sor the i nt.0 eu ord After a
fixed timFei®sy Ot Rﬁg‘ a%%%tlﬁﬂé‘t% &5 alf"ﬁ(gk f%g%/ {r%% ueue is serviced
by conput Gwecﬂaus'éhahh madlmurrm:mlaehay |:lepa:li]a$en050e:%ﬂﬁdiat) wwahlabihe gh degree
of certai romthe, renotes ent's r wll arrive at
.conput er r%)%ﬁ ggf Pxéﬁ Jf}]r'?egwﬁel é\[g El?’ﬁg € ptf? prb%el lFFr ?Fx%’épfcff'et del ay
is to d& | ayweadik m&iagﬁ$eth@ﬁwd’ﬁrghtﬂobﬁoﬂé€ Pj rstheyord giveaned arssege Ho have
a chance to arriye cq)rrp 25_executiaon aof any nes es t akes
ol ace Tnets ek sTeRes BLth e, ProaTaeRhap bf (b IS 13y REPT Lt
assymnetri Coleie&hebrooktsomresent its nodifi catl on or falsification. Figure 11
is a deal fulfill ment éflow graph, illustrating the flowin the |ot

i nstrument. TheAoPSEHSFEURRhOL tHe PRESSDL pHrYS YN VY 1FhBTEESHRRLY nst r ument

that has twuibe t=aggdchd antORE Ipebrob¥pi ¢ab) y(wedaidd pkeigg a million.
"The quot ed i nstrunent i s that Eortl on of the instrunment being traded that

is explesdfWityHe PBE PAYLY op fBe npRYREE Atreldi §reRERPF e, agent
4(2) buys ml@rl@sngawagkw Sgpl@ol lsar.s at an 35 exchange rate of 0.9250
fromagent 4{1). Since the Euro is the 26 WO 02/ 0-41225 PCT/ US(ll/ t7.417
lot currency it Bfs2&2anBPEsihle gs1p6abe BpEkid édli RfatheuRet vork

(mul'tiple of7 bnal pr@Raklr osder alekbohBes| 0bo Stz ((FHMHHBE i oh Sodidhdri | 11 0n
and F(Q, t he guoted volune, is 9,250,000. In this exanple, there are three

i nt er medi a(frcflésth‘}‘)3 CREgaReReh)can fganesss pogt)of the disfancgppesifs 3 )

Only crsedidedtind@iiog adephs Iﬁéé%&a@@y”hgghéﬂe%eé:@rerWalﬂgsﬁét\%»rk 6.
sinplification, we show on ure 11 the flow of just the lot instrument L.

There is al%® %Oc?’@ﬁnpép'?-llﬁ\/\imfrﬁltnﬁé quéteblPRsEFAETRT QUSEhiBA E2FE be

derived fromide et tﬁ:h‘é@&andﬂi he tnadegdoRtiste t!:& x@%&'@i@' e1idP- O the edge
3 between node 5(1) and 4(2,) 2Mrepresents the fl ow of m | lion Euros

f r om agentWiB{ Yedd cagent ba{lciﬂyldtéls bREPHIBSPE Héa & Ui élrefcrﬂ@ﬁﬂiéffv‘ln%cvfclm@ u. S.
dollars fromagrnlietedhit CoRdENlevelt bf) quall OWr&hd SerdiskmPl ATl athfocus
change d| ram illustrates 15 the sequence of” screen shots appearing on
the di%p Fifcag oo FPRREFL 691 & MayeRe Pagkediwp dBupitedntereeht ral conput er
1. Agent Zedideste %&CQUHBEFQuﬁ;JJﬁQ ?Ql@b@gogom&@ﬂong heRaf PENUsdRre 22
where he can sel ect froman acCount managenent di al og box 23, a net
exposur e s¥fi¢h t¥5, pubbaFanewiastkedt e%lrelym s 20 customlinit order book
24,25. From cugOmili kbt gOr died Rk Q‘iﬁﬁ:!tﬁé{\{:é&r%‘éh 2 89RNbe 2 0L

navi gate to one of order book detail screens or to an activity dialog
screen 27,SSRAYETec&RTPaRESE het oemcomPEt B d mitamrég Uhex saBe gampdter W al og
box 295 ag)%&ll@ Q¢ kax 3Pov& sell dialog box 31, or a narket 25 order
screen 32. shown in Figure 12, various of these screens can segue into a
bi d/ of f er cancérlhedinﬁltwgrboﬁ BIngers acenf Wi Fatbekh disfirdg BB JUTOTALRE es
13-22 i1l ustgiate nRShpAtelBe, aRPUR $56§98Ss ThAed AHRSICHRRACAS: Shown
(Figure 13), followed by two shots of the 30 main desktop (Figures 14 and
15) showi ng ﬂhmmus{orﬂﬂapmbamrm@asr bbolerdaekey i(evaniatave 294 aﬁrd»wtsbe cust om
limt order boqk d tail _ w ndow The _r.emai nj screen shots 16-22)
are of dialog 998918%1%‘8 } |\75F§an‘f"roh?‘g‘?]far%’wtehgu8%? { %}QNI ndow
24 or 3etail oradmOut\ntndawagé’tﬁent

Uhuman/computer -- HITP reports interface (HTML, XML, PDF, or

Excel) for queries only;

22



27 WO 02/ QO 11225 PCT/ USOL/ ~7-117 Figure 13 illustrates log-in dialog box
21. Field 41 allows agent 2 to type in his name, thus identifying the
account amao/pHdxy. Field 42 is an optional challenge fielP@I/yso0b¥T4ded f or
security purposes. An appropriate response from5 the agent 2 to neet the
chal l enge m ght include presentation of a password, key, or digital

certificate Utamputwr dwargplakaniofri Btsyrkinihgiaterageat3@ ertaansnhes
password. Field, 44 is where agent, 2 enters the address of central conputer

1. In the case 3t JaY3 APEr hBBRR ofHdt tidAIeehECUREX of NOmsiRREr 30¢s 10

speci fied here.epitige)daba exs8ange RAIMREN adenNhcdo@dd nefiltidedlncomputer 1 is
encrypted, e.g., by a SSL_(Secure Socket Layer) connection. Field 45 is a

'scrol ling messdde A%FESRoRi ﬁ@fg‘t’%ﬁf%scaéh@enéﬁ}m%%@l PFPfther RERBE U¥rd ng t he

1 0g-i N Pr opLsHserF i ecu;a4aglgU§$é@é£%nfeh§pg§&eaey§&%xl ijdtl c@r der book 15
screen. Field 51 specifies the current account. Field 52 is a summary of

't he cust onPEFHR¥eGCEe P BoBKkaPEEiBACh per ni ssioned traded instrument. In
this sanple, WiglL doRGutBSt HENBILS ARtPA E§n0£a9§ré§§gdl%%edt bﬁﬁié@l

instrunents are identified by icons representing the flags of the countries
i ssui ng t hat APRUjcPédeReBroThereing doteyéarpe(HBIS 2881 | JHer APEd38 is a

representi Bgafdu& B.%'i:@r?ﬁb@n Q%éé.'@ci w&%sceggfafpf%ggﬂ:férelldtﬁgtf romthe

top (Great Britain pounds f lars) 1s ex i ndicating the
t r aded!9 nserakdan téer veRY| Y a@tWWGed:uﬁyomgéﬁ@ nsBIqticing §8abl 57 ays t he

top (bESt)t@6Qﬁﬁ§cﬁﬁﬁﬂh&QQtPSﬁrgeEWeéﬂ %@h aihgﬁ r 4 o %Heéﬂ spl ays

the best bid pri‘ce for any agent 2 coupl e to t netmnrk d 55
di spl ays the |HEstthewsagdpgivhere "8 Jussfr Rhésbastredst Ieaiﬁeeldbnd pyéme.5,Fi el d

56 di spl ay?hg_; hesihge .ah bhe.beste acF “g’ﬁ%tlecghe%%’gtg% S ges 30 agent 2's

available l1quidity for addition agent 2 with
a nouse- cl iekamadignea Thheadenrt 3 glﬂnepreﬁabmhgs tARI Sferte Pake qguihp to the

buy orysel L i e nmou Y L . Field
59 is a ITDJl:JaSEC |ckab?g ﬁgﬁé%%g eypa?frePFgw nﬁ%h%érﬁg%t %Et ggg(rj%la e and 35
cancel ordaPk.38-tgl efGGQigév@Isdblaﬁt%mm@tsheetomaluest Sihlﬂﬂm@O@BS 24M35

02/ 0. 11225 BEUNSOL eyl ve Al Ydhens ke LS, Prisie and.t s, prof i

t hat was ban by agent a certain peri o , Suc
current dayraddingl digites wippche Lumiwetenéih@v\tmy ftme talweuelilsptaaqﬂng‘

appl i cati Of; R3S 39eS thgoﬂfﬁﬁ%&rﬁmoff %Ihleuqz c'i?}léyllmls“csa%pec:_%led by the
20 two agents 4,5 associated with an account. The API 38 can be
programmed to estimate how much it would cost an agent 2 to
liquidate his position in an instrument. The API 38 can be
programmed to estimate that agent's profit/loss amount for each
instrument being traded; this information can be combined with
25 the agent's custom limit order book 24, 25. Anything that can
be achieved by the GUI (graphical user interface) (Figs. 13-22)
can be achieved via the API 38.
Any and all features of the API 38 can be programmed to
operate automatically, including automatic bidding, offering,
30 buying, and selling. Automated processes accessing computer 1
via application programming interface 38 or a bridge use the
same cryptographic protocols as for a human agent 2 inputting
instructions via his computer's GUI. Whether an API 38 or a

GUI is used, an agent's private key for computerized access to

23.



5 broadcast nessages fromcentral conputer 1. Field 62 displays the tine
since the agent 2 has logged in to conputer 1. Field 63 displays the best
avai | abl avoft/ef122a n this case, four digits of the avail ablreTaiSoen74a7e used
to warn agent 2 that his best available offer is far fromthe overall best,
due to a credit 10 bottleneck. Field 64 shows this agent's orders in red.
Field 65 shapatthi 5 @gene stovedeith vied FuEsitt'isonomputére, imsividgreentabeéi ng
traded. Field 66 shows sunmary of this agent's.offers. Field 67 is a
mouse- cl i CRIBPESEr B (Stugglﬁfeghaﬁ??'ﬁ]élpﬁes%gﬁﬁlrﬁsto qui ckly cancel the top
offer. 15 Fi gupeitdcy) ldigheatesationst amd ldan-trepndeat baokaxke pidhiwvadow 25.
There are N of these wi ndows 25 for each inst rfumentt where N.is any

‘presel ect éd pB&i PFEREF NI SYEFE 19 pY LAl €]§7e WS SteGuEP -9 ITVe. e N wi ndows
25 di spl ayather) besditicdenandophs er SThe OfaRbgbpPL & Ceeclamitiudst kan pri ce,
in 20 order of date and tinme, wth the ol dest ,presemzed first. Field 71
‘shows bi d CRABTSEE PTG FalPEn2na PR PHEMEILE Ct KBY di g &t ©f*SHe bi d and
of fer _("9%'5_»1;@@_@!9,%%8}1 . I egpeghi¥ekyreshs phy @éickPpt 88 gee NyMenat sishay

readabi | i tsy. Fi el 7% shows visible (to that agent Z%Hbl ds, and offers

t runcat ed dERFBRT QDG L2BeRY af PABFFTISRS PRIPVFITRIPRC I &fgréhat ed by
price (corhicgyhabbg)widi daicandophi easthemddtionagrat escagooisi. are shown
in pink. Field 73 is a nmouse-clickable field allow ng agent 2 to navigate
to sciBen?ggheptgcaniyn gapepg ¥8apRsraddertviery GEMPHDBEE el AT IBIbIERFeas

enabling ageRrt a2yt S@REN RUhes30n88E! dePidhs and ebkindiad &dvhoxesch30, 31,
28, and 29, respectively), with price and size inforpation pre-|loaded from

the curremthear keThifigihentd cRELoB1 FaR &2 MAPIEXBOsHRECHHRI tt U85, Ofach
entry 81 ﬁi\;’ﬁ%a&heew{ﬁd@gﬁe@xpowwﬂa&ﬁa&sza@@eaahtim@k@ahdwm by 35

traded instrunment. Fie 2 ("mn" _and "max") shows asymetric 29 WO
U2/ 0~122~ rROPACES0ALt / thel Fimeer B&3AE| bR FIHHWESERLa per-instrument basis.

Fiel d83 ("curggpt”dgshows (@ f bkl MBs UPHRLR OkeDebnPRSEddyiht-- Fi el d 84
shows a graphical representation of net position. Figure 17 illustrates
bal ance shwstisipntohrBbrarE deyige sushows PHEETLEITrandPFReRFMRbMes 2 val ued

using the currank Meketpidicee i it 8k DelhpOsili eBkand (fed LASH) kARKS O

each counterparty 2 are given. Field 91 1s organized as a tree hierarchy,
and al | ows Aagiigati brkew (Ui PragaPrBhl epewreshéer LPEALT ePS. STTRIIEY94 shows

under| Y1 "opld Qs a,hbev: haue nggeeoﬁgﬁﬁng 4 N @ pBORALE Sa COTRULAY th an
encrypted form and are decrypted at the agent's conputer. The decryption
can b@0domexrferenthéceddassagy Congtasrabel agmsragzipgs| dggeEra hly-o Sthe
network 6, I [ Lhgle NfsSweachnbr agdetbisy agent 52 has
made, or é-'gict ?Pfgdggg%t?%mﬁ?gﬁralt&ﬁi geggg%?ég was an 15 intxér medi ary 5.a Al l
val ues ar edefiegrethewbedimanicy conprudelal amndlsivebtilB6 i s capabl e of

handl ing tr] . J t S i i n order
over vi sw S THANARAETT VR now S5 PO S0, SRR LR JE SR Pt ere)
20 currentihe pllaved byblitatkeayemyprsoawaphy dirshyeenadeadi ket exehande Aiel d
102 shgws gzé,%gi\élndkg% 9L : %}gg"ﬁ%dzlgﬁﬁ' SofpJrsecl i ckabl e area enabling

t he ageént 0 renove t _ romthe agent's customlimt order book
24,25. All val Wbdler brapim dd itheeniraseny invaridion V&l DeSHako RAIged. In

screen 33H3rder matching for any particular instrument is done at a

centralized location 1 to maintain transactional integrity.
Figure 9 illustrates the order matching process. In step 8,

30 the first agent 2(1) places a bid via its software to computer
1, which accepts the bid at step 9. Computer 1 then calculates
changes to the custom limit order books 24,25 of agents 2(1)
and 2(2) at steps 10 and 11, respectively, taking into account
appropriate trading limits 3. At step 12, the second agent

35 2(2) takes the bid. Step 12 occurs right before step 13, in
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25 an update procedure can be inplemented in which the first offer is not
cancelled until a new offer is posted. This is sonetines referred to as OCO
(one canoe0 82/t her). In any event, it is never possiblPETIEgOI/ARH1Agent 2
to cancel an order after it has been taken by a counterparty 2. 30 Figure
19 illustrates bid creation dialog box 28. Field 111 is a group of icons,
typi cal | y whichari chs rdoagest t20(3)r dwnote 1 ¥i ssiata et @sthOa rLek CEE fff or S.

Not e t hat word "Bid"_is highlighted. Field 112 conprises three

nouse- cl i C{Pg‘n%l eoraPéfggrgl F 3k ﬂbﬁg&&""%&gi &ﬂsﬁlbu%‘arntd(])tv{n@'ad bsFhentl%f price and
direct 35 empuyeal 1pnakes tlespecichyBeywesth tthd Mitdsal ayahtez takemd rea t he
30 WO (12/0-4122s ECT/ SOL/ ~7~17 current market. Field 113 conpri ses
three mousE O cREGPE 4f%hs allowing for quick up or down adjustment of

size, and diregbpemrtliyg0ds Sire traidehiknidsedined] wr16anLh oes@Pltdaased upon
t he desires of the partirgéjl ar agent 2. Field 114 is a 5 nouse-clickable
-area al | olir§ FhE8Sagént®29t3P submit the bid, and has an optional

confirmation daahegwbex @550GiAMEnt N8Gevhd HroNinRdeRlers £&0 QS bid
for just a_short ,Egriod of time and then withdraw it. He 2 can post
mul tipl e BifEs SBEIREI YPPIY pricEs MepRenthate diifiter pant Peotimkes part or all

of 10 his difderendpst £6r la nRGacel abRE bheififding bhahts. 2 Agent 2 can nmake
his bid limted to "only if it is available now' or as an offer to buy.

Fi gur 6920 SOMPHEEFates HFFUM G @aPrEHOBK of O Wt Pendpi signalsl afohsi ses a

set of icepeedt ¥pi Cadhy K& WRE LANRLOVE A ko tVisualgh O EXda 41, F gduce
errors. Note that the word "Ofer” is highlighted. Field 122 conpri ses

t hree nouSESERPEKEBTE &P dde QPSR Aidagehttie Earghi wrhid dediie\re ropngr down

-adj ust menter8f PLhECoRNSk did£6t 180t fiY1 P sdUdkss . %hhewé{i@{_f@' ue taken
fromthe current market. Field 123 conprises three nouse-clickable 20 areas

provi di ng2&EYRFER  neanks fAsesyeat that ol A ventiasdr commwt exdjluserent  of

size gnd dikgebaenhYewfyShze cnd kbt ik | fle\lleUeGARE{ gt abl e on a per
user 2 basis. Field 124 is a nouseclickable area allow ng agent 2 to post
t he of f er CORRHMRE]C AP OptiDPACWESH Fhestsmiradi aloogubex hswutisat ed

therewi t hoogBuELgUE R éﬁyidﬂlﬁﬂérﬁéﬁéfbPMnéﬂéﬂgyﬁc%h%Fﬁée?é“iéﬁ% Ridg 956!09

box 30. Field 131 conprises a set of i1cons, typically colored to provide
vi sual coRééxise8oréduce errors. Note that the word "Buy" is highlighted.

Fiel d 132 complsgst Needmuseehhekabl e.anfas, BLOXI 41184 Qg geans for

up or down 30 adjustnent of price and direct entry of price, Pnitial
val ue 2P ak&aef fohint hecesFinshcomprker . 1 Fixdaprid@sissod woersedheaseabbenbat t on

allowing HoL, 8 parbiala XRAIH QReOfiof1d ! 29R: INL 1 AL! ONS Agenl. 2:Lo buy

ei ther as nuch of the size as posm%?e, or notlﬂ'lang %’f e ‘cannot’ Euy t he

entire si 28ChFRreEeRt 3% argy thempinssedudine arwdsdiviidekhblalaar ems aprovi di ng a

qui ck 31 agent-by-agent basis to try to equalize time-of-arrival at

computer 1 would be very difficult (due to short term

25 fluctuations in network 6,7 lag), and could have the undesired
effect of overcompensating. A malicious agent 2 could also
falsify its network 6,7 delay, unfairly obtaining early access
to computer 1.

In order to compensate for the various time lags in

30 sending messages between agents 2 and computer 1 on a global
basis, the present invention transmits information as rapidly
as possible while flagging the order of messages to compensate
for latency. The flagging is done by means of border outpost

computers 16 (Figure 10).
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WO (12/041225 PCT/ USQOL/ ~7. 117 nmeans for up or down adjustnent of size and
direct entry of size, with initial value configurable on a per user 2
basis. Fiw0d208%25 s a nouse-clickable area all owi ng agent PRTIS0RXBEUt e t he
buy, and has an optional confirmation dialog box associated 5 therew th.
Figure 22 illustrates sell (immedi ate execution offer) dialog box 31. Field
141 is a set offOFcAASNtEyPI EAMIGE EoPBr edmMPBLe¥ ol de beirdesl cepesixt to

reduce ef rlipuchlol ¢4t B3t shhe-uey dntSebhe hsiibghld ot %gF Eafly dee agent

conprises three nouse 10 cl |ckable areas providing a
2 to achi dik® @gest 'godatadpuistyreheobrprate hard{bnneeét tbatrgomfeqs d® with

o on ol | odiBurasen [ 80bh Mol Sk oBBE KEbmo B AL 4 &) 43k Bl G | CkaD) ©

-area allowing partial execution ent” 2t ol ce of the sell
bei ng &i t He&, taotﬁuBLedstmcmwrceSlﬂheadeenasn;quns/aulnpa;: port olhot sell if

he 2 cannai. eII ti 44 C rlse three fouse- clickabl e
-ar eas prO\C/)J%l Egga?%l%ﬁ mean¥ FSSpg%) or® down a C%s TEAT & ?%s? e and

di rect enmiyllabnshze;f i sdaccbmi,t ii@l usatiueo cgnsrﬁe:gweabsl dightal pteimejw:ranib

basis. Fi 14 sg; gl i abl e I ea ) be
execut ed, eéa% hgsaggggn?éﬁo%% c%ﬁﬁ? |on dtlall glq%(%x gggﬁ%r‘g?%at‘% her ewi t h.
Fi gure 23 dognpatkelow. di agea@m |[dlegksal 7 ngf takl netd abrstepsutyosthi ch conput er
1 co tes rd 00k 24 5 for e a ent 2. for a

si nglme)llétra eq :é%%gr urreg%é %n& %llzﬁ eV hehi & agtzjr?tlg G QRS i mi t
order boolofR24ccRYackFortybecdEfyt onandistrdec@dndi g. A2, tsmar@@arfp infayt @ node
2 for whicg thlscst I im.t ord boo re and sink T is

t hat node pgatcﬁ gs g%%t%%c’%%t WB’l OuT‘:o{_‘(h?ﬁ% 431% Opuﬁgﬁ s?%‘EP‘btrerH ure 23,
source S imvtihat thodad@rstaid post edckbe 30 ffergccrd sunktg ¢Sntddmls .node 2
for which th| custo rder . book is bein ared rce" and
"sink" aré%s Z‘ﬁdﬁ?ﬁpﬁk?ﬁg’kﬂ mthSI byTesst %‘%91% lpPﬁ@ ﬁﬁ qpéfaerence
previ dds| yhei @edkefhEsepﬁ@dfmﬁmds ane thef ré‘dﬁdtﬁlaﬂt}édbwlﬁﬁnﬁhé &fath, but are
not di scl osfgd to all ggent st reasons 35 of preserving the desired
anonyni t y 267 dkanpl 8SCTHR %ijctaﬁi‘ | Pggse V@?‘lﬂ nBeT/ Y8 117 poster

2 of the afifeer sdoes ont Wesorintbeas(gm@w wf dihe eeuster pafiter 2. The
nmet hod stanflr’1 al‘t steB %51 Tn step 152, uter 1 asks whet her there have
&5 “ARGets

been any tTad e TR Me5SR98 1h]iﬁal‘tt LhGF FREdFEORbNlutHHS FieUfhis i s

meant to a\sOIsdrUﬁlBGQEBj‘uadicymlﬁmmUUatl'Dﬂe tixdde iaRs\wenaly0is henspeestsioon is
'yes",,..then Eé cuted At step 153, nmufti-hgp credit limts are
conputzgd thet Pih esf—]?eﬁ 05 jCeT AN #hdRRESAEE LRI Gt i on rai sed

in step l&%mb&esﬁoageﬁte@ 45%bripSiter will arrive at computer 1 within
the fixed time delay. The purpose of the fixed time delay is
to allow all messages that might be the first-originated
message to have a chance to arrive at computer 1 before
25 execution of any messages takes place. The time stamp may be
encrypted using either a symmetric or assymetric cipher, to
prevent its modification or falsification.
Figure 11 is a deal fulfillment (flow) graph, illustrating
the flow in the lot instrument. The lot instrument L is the
30 portion of the traded instrument that has to be traded in a
round lot, typically a multiple of a million. The quoted
instrument Q is that portion of the instrument being traded
that is expressed as the lot instrument times a price. In this
example, agent 4(2) buys 10M Euros using U.S. dollars at an
35 exchange rate of 0.9250 from agent 4(1). Since the Euro is the
26




10 executed. At step 154, the bid side of the book is cleared, i.e.,

vari able B becones the null set; the offer side of the book is cleared,
i.e., vawabteisdbecones the null set; and the credit usedCfWsas+4m1function
of Sand T) is cleared. In this context, "used" applies only for this
particular customlimt 15 order book 24,25 fox this particular agent 2.
Step 155 s tBeP-SXRFUEShiWhekSnpie | Sitatisad tuhsthepeenoiugh 1Bl dsrbane been
found. "Enough" is a pre-established limt, e.g., five, and corresponds to
N as di sctssefmaboirele wicdnihti e FEUWHAT -cu§t(é?rvl FRft Lo d8r%Sbook det ai |

wi ndow 25,8 qRY) be; d g RizhY 4 oh NadWiE )20 te@sgubbeamrpbhest aliways proceeds
fromstep 155 to step 156. |If enough i'ds have been found, the nethod
-proceeds Po2E0ep0A61.11 fthdgoalrmplels Hieke Age bBERef burrEMaHE T 8Ehod

proceegs tQ; 6, Mhere ki1js asked wetheay .t hghey abediR-8ringiegessed
bi ds, ? ef([?l??f%ﬁgeénu er of tlgi ’dS {hat have Begn pr ogiéssl_ed. is | esg 25 t hat
‘t he pre- esgant$sheehi e middfentre. arfpiePUrposs” of s&EpP 46 Go§ 18Recti®ed:

ot her W Sesn b oAk PHACRedS 1 By %@%Lﬂsgzﬁth\eh%% t He Nighest, pr irgegeol dest

unprocesse ched Ierarchy is according to highest bid. If
there is astadsasateounteniiiompie thehemtasd dastrhmant W@, Bitdshacanobder ed by

30 time. LLrlSehorasy hhah Jhel sy nala Ahd dialiel 218l t ok RALbiG! | M
col i si on§*have altea y been resol ved by | ocking using sequence nunbers.
Step 168 bs thenedyecuttetweXn sodef’ flod asl & 0| 8W répresqutsadibgg |imt)

between S_and T_ninus, {. Lt 5. and.d.t hatoyhag alLeady been

used up. ?ilf"g ?ﬁ?n rgle ljth% %%ghefggpeé%&gfﬁ(li f%zgzj‘% rFl>CT/ {J§01/ ~S-7~17 m ni mum

of X and thethedestzeerilvwidiel, 350 %00 W.is wedflawe Aunee ageniork2M EA. St ep

159 is executgd%éﬁnere it is asked whether Y is greater than 0. If not, the
b

net hod cy&P&8 to step 155. Tf "yes", step 160 is executed. In step
160, the 5 set Fbfubé ds2 Bd siapgrene@didnud daoger dangbam, wellarss rabeRi ng

with fromstep 157. Also in step, 160, the credi d i nted by Y.
At stép 15?1? E?qP%ncé%k%tg S\ﬁr{éateﬁerghce’%%uébq?eoﬁ‘]&en%g O%‘a\gglgb%g%ﬂ)?a und. “Agai n,
"enough" icempupee- establdghad 2| whotie. qpypfadieo tentoat espundiarg 1o N as
before. If the answer to this is "yes", . the neth st,ops t 67. If
the answefdfEt" %o‘?}ri? e%n%)f%iegse e"go ed Oitaqgjtge%%ﬁ%?’i%ﬁ%ns%as ed whet her
t her e ar epaRr e2uRpéepeass ethipfektrst ffomadn ddmeunet hedagedsntatdistleyg 167. |f

"yes", step 1 is executed, where the lowest .price dest processed
offer is ?’é’f‘c%gd.aT’Pl‘éﬁ,e}égoédﬁlrfGﬁci‘:%e%x%écUtae ,al\ﬁﬁlé:reeg%e?!é gée’t Otjri hgg t he
tradi ng | icoistohet et & Pboiti pws2% he Ewns ethstoadiltimik &rdesr fdvei set to

be the minimum,of X and the offe ize. Step 165.is then e + At step

165, it i SVESNEGYWABTRE! 1 ?gﬁfn«%a et Hah &2 tr?of)flecgﬁte[?( 3%‘3?6)38%% 20

back to staepaiblsctéenyess, @t ep ahbacsiekscutiedognsereen hz? cwiriedt of fer

price being worked on from box 163 i,s_added t he _se ffe .. and t he

credit uséjg‘nuti"’1 eaﬁgﬁeg‘?ﬂ‘&l aY%lg:oﬂf?g?gf%%xn%pstdss?élso 5% [?%alsc{gzgé T61.

Fi gure 24 2d,| asbugt @sahoy lenanpot ea dethl dldladee oaxrul3tl, - hopa 2&ukeddi ng limts
agent

(o1 2360 D21 0L Sl 3,2 8 ophogh e LAt IIAIRAC ok Beds e ow
tabl e |ikeckakhe tashswguabowe aThid/pfdeedehmecest atitdogt bsk B kla At step
172, a di rc%gf%qmgycggg égafgg&%txe 4f'or the traded instrunent L:Q in
Figures 13-22 illustrate most of the above screens. The
login screen is shown (Figure 13), followed by two shots of the
30 main desktop (Figures 14 and 15) showing the custom limit order

book overview window 24 and the custom limit order book detail

window 25. The remaining screen shots (Figs. 16-22) are of

dialog boxes that can be activated from either the overview

window 24 or detail order windows 25.
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30 which the arrow corresponds to the direction of flow of the |ot
instrunment L. Individual trading limts are introduced at this point. Step
172 is thweoswbjlezt of Figure 25. At step 173, an arbitrarpcndiSsoikihode 2
is selected to be the first node worked upon by the process and is given

t he designation source 35 S. At step 174, sink T is also set to be said
first network Bédgura\@3y 1211Lkr1aP@s RGFIUSClE14E- BdX hbde Rieldt 48tep Z75, it

is asked whether Sis equal to T. |f so (which, of u i,s. _the case
initiall yRLIPHR 3FPRedur® HPEs Y éﬁ‘"%m,t%%ﬁe getifiiving ehe (VLT
bet ween Spapdudtisnseirddehe Faklaiiy.isThirs dpsishapl yhahodrer faeydef sayi ng
5 that an agent 2 is allowed to have an infinite fl ow V\Lésh Ohisrés%lrgmz. Then,
.at step 1B¥OVIEeqd IS IRRFUMEYNBITROFES t hd't FEPTRBEMBI & hode that “needs to
be progessgd. abhént YESXo @ KOk tBaDB&ERI nighst épclide pfedexdrarioondfol is

passed to step 183, where T is advanced to the next net\/\%rk ngdg;ﬁ and 10
control |38 PasSwerbacieto Wt figival oaphdiicake FEaRyPATHT T HECATEe t he

order of pEEEESSE NG iwndfe RQYEMAPOr bntdfs il pheundraot Fielhe saqual to T at
step 175, control is passed to step_ 177, which di sabl es edges 3I\ﬁhg£e t he
0

edge orighezeagapt 4 THEET tHEi agE S ARF (& Gge COFPYFH 2 i s 15

equal to S55AN-ed98 BriEvhdie Pinnabt esh| nivy nal wrbyomghtist ings ts maxi mum
capacity to O or by renmoving it fromthe set of ed i

or gesSthat conprise the
gr aph.10Thereedgeedriefa: e Katansderands ARWMHCh Eﬁ%tl%tafi%&%%ﬁ% t L
flows. Stepsplifdrand;d7&,ehjdrdaat e, 9emds 2 Mo (Bavaraosodgieadyetr) advance
to be 20 internediaries, i.e., "credit bridges". An internediary %credit
bridge) i soaneagent-5 Fipkd A9 dRsat GBrthed AFsTege21P8 WP HEek F6 B ck

trades through the; Lot e5aedl aicageltr bng SURD 1648 idi pabkess edges 3 where
the edge destination 2 1s not a credit bridge 5 and the edge So?ééﬁ' nation 2

is not equal t&igureslaniliayeagest Fhattdl GuUstemddBis PRART ves the
flow ofs the kgt | nptEydest doechleistepnt uridie modomaL. 1 oyefd o Ssta T i's

conputed using a maximal flow al gorithm such as one of the al gorithns
di scl osed summ@appr te ofustian AfiE PERCErRRe fePP6lsPSTRITEP S0 At step

180, the mylishoRaCrefilhe | Mt tAebWeshy B anthane M Snd}rufisniPlarko be

equal to the maxi numflow obtai ned fromstep 179. At step 18,1f_ t he edges 3
that wer e rdiigabbédcinrenepss 1 theafgaded dRetywiiiahPed. 1dpRb iidf ks

whet her S .ic%ntsh%ekggg @giﬂ\?rgﬁg\ﬂggtsoogetmog&g&qgesl fi ssMesg . tidhe procedure
35 concl udes ‘at "step 18677 f "no , the process noves to step 1S5, 35 WO
U2/ 11-2M22urrencies. There are five fields 52 illustrated, representing
five permissioned instruments. The second field 52 from the
top (Great Britain pounds for U.S. dollars) is exploded,
indicating the traded instrument currently activated by agent
2.
25 Field 53 displays the top (best) orders from the point of
view of the agent 2. Field 54 displays the best bid price for
any agent 2 coupled to the network 6,7. Field 55 displays the
last two digits ("84") of the best available bid price. Field
56 displays the size at the best bid price. Field 57 displays
30 agent 2's available liquidity for additional selling. Field 58
provides agent 2 with a mouse-clickable area (the big figure)
enabling the agent 2 to jump to the buy or sell dialog screen
30 or 31, with amounts already filled in. Field 59 is a mouse-
clickable numeric keypad allowing the agent 2 to create and

35 cancel orders. Field 60 gives balance sheet values showing
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PCTI U 5111 /~7~ 17 where S is advanced to the next network node. Again,
"next" is arbitrary and sinply refers to any other unprocessed node 2.
After st@pO!lﬂtBuzzShe nmet hod re-executes steps 174. Figure PETIUSOUSTNAL es how
computer 1 calculates a directed 5 graph for the traded instrunent L:Q
i.e., how computer 1 perfornms step 172 of Figure 24. This is akin to
produci ng &gy a/palﬂlmctbnmathaarlsémm:jca Bng. the y&cbﬂ’ntarmﬁ\n/swas banledy. 11.
The operatl on co %es at st 191. At sh E 192, r]} %g 3 set is

nul | ed out® rEmé §3, CSﬁB JeIP PErIOL: PRe§iTEs ¢ § FUTTENy account
Athat it &qs natieyet spr aseaspop-uhecnsdes ailsxeize@tﬂcnﬂ tok QDnEpDee ssed
accounts is irrelevant. Account A is an re-ex tradl ng (credit)

rel ati onshIEP WSS FRESREPGhbTITIT LG nE@lEuYT”/S “B‘-ééﬁgg? eVilus| y
conveyesl tirddir-ppemakbengel coopuiditrhli Bowputéndl J N Hi%1G0BR UACEH Ty M t h

t hese agents 2 Subscribing to the tradin stem operated by the_operator

-of conput erhe tige 51pg% Egﬁ gt t'?erhatshégggigg Iyt RAPRSF ot essEF Kt count

A. Tf "noté3 diipsaRis0e8sShesOPsvallaiiePot88yr; Tin thelL daseaNronpr d
account A, the process_executes step 195, 20 where the m ni num and maxi num

excur si onC¥ dha GG RPACAPEL BRI 2R A58, tSt WRTT BAPGRE th&halibp bR tPRFE Fi gur e

26. These anﬂlmeaaéf@&xuguﬂaﬁ@wnsltaesoaéﬁaﬂﬁfbé@cd idhel 6N Sfedfte | Ot
instrunent. L, and are calculated fromone or nore of eight possible ways of

speci f ngbc?tr'fﬂtﬁne&]‘:edl Fipidi 04, shave ARAENAEERSE ArFdRLS dinFedcurBiohd are

excur si onsed r{HBuEUEHEBt aBe8ET L Oy Ei® hBRUboSI bt id miresS iakershani fied as
part of each account A In steggb\l% the set of edges Gis augnented with

an edge 3 35019 Ar@de8ndeFi9l¢ o> AGRWEr PoRBIMILY @& HRife 2g8BRCT t 9L THT S he

edge 3 beimgisele7 @st BEmBBXE DU @EH1EShORa kediS éheerla@J:Ll%Q tRstadumnt; and Q
is the quoted instrunent. In step 197, the set of edges Gis augnmented with

an edge 3 %% IRk YhEPRERET the tePmofderender 2, with the capacity of the

edge 3j9ei ng set; fu@et Img negRbi Ve of teasebmlm.mtewe%l @Bok THE P 0cess then
reexecutes step 193. VW O 112/ 0A 225 PCT/ US01/ ~7~17 FI gure 26 shows

how conput®&mdpve ZiSeul 5‘!“—6§etfhl§erﬂ rﬂfnﬂﬂ?\eﬁﬁdwhﬁ%%rﬁ%xf@rr shghs for a single
account A 2.9l Grktaded;d nsly wredl: boQalpfsc AW Gompu er 1 executes

step 195 of Figure 26. This conputatfion ta es into account Up to eight 5
di f f er ent TaBisad lgyuaNaheeednyl agerfiive . mayhe pécvindawmp iz diedlay 14hd 85 in an

account ApJhe HaRRr ahkOBrEORTENS RS Al SEePr20d, Ala SLeRi202-14be spxi mum

excursion is set to be infinity and the nlninumexcursion TS set to be
m nus ?hfigtder, Hedatiseand thne, p@tﬂ?t thheptdeste preaardedngirsti t Fieldl Step

203 asks whetdief, skt LAg J)ff@-.} suﬁ%\fﬁaE%H dﬁiérp%é QL ek Nyl Of d NS rdprent .

If yes, step 204 is executed. At step I nstrunment position
limtsO effhtsdbandheffaxi hh?ﬁ'hr?dldm"ﬁﬂﬁun?@mﬁ@i\tﬂiy)aﬂespﬁm dtred. This

|5 the subifitje ohmBkaytesds. rMain 305, pllyd s Askedhebhere valgime |im (s

have 15 been specified for t runent step I'S executed.
At step 20812t Rgengt 2 i hiids vandimf fersi tsunedfedthy omrreatmaxedimm and

NI MUK SXENTSILRNS iRY S 1 @le0y DU Sobiobhe.sull gatiaf Figure 29. At
step 207, 1t Is asked WF% ﬁg p05|t|on F%;m%seh Lig} een specified for the
quot ed |nstqqnﬁygprable) Bids and offers from this agent’s account are

shown in pink. Field 73 is a mouse-clickable field allowing

agent 2 to navigate to screen 33 (Fig. 18). Field 74 is a set

of four mouse-clickable areas enabling agent 2 to open buy,

30 sell, bid, and offer dialog boxes (30, 31, 28, and 29,
respectively), with price and size information pre-loaded from
the current market.
Figure 16 illustrates net exposure monitor 35. Each entry

81 gives the current exposure for each account, broken down by

35 traded instrument. Field 82 ("min" and "max") shows asymmetric
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20 If so, step 208 is executed. At step 208, the quoted instrunent position
limts' effects on the maxi num and m ni nrum excursions are cal cul ated. This
is the sYPe¥p41335 Figure 28. At step 209, it is asked whePREUSPH¥HAE |inmits
have been specified for the quoted instrument. If so, step 210 is 25
executed. At step 210, the quoted instrument volune limts' effects on the
nmaxi num afriPEmiAPRx iPSF DR & Pesalearneeent Misid.s Freldudd ect of

Fi gure 30. (lursteR v ?21dnoll 4 Scasked whetbhet ignal ition JLim have
been specified. If so, .gt ep 212 1s g‘xe@%t ed?r}% steEO%%%'Htlhe hLnlo |C%?18a
posi ti on FMeniet graphieel sreprateatatipaunf art madimionexcur si ons are
cal cul ated. Thigg 4,$et D& ' f, Fi 3 t st 213, it.is. gsked
-whet her_not i onal gvoleuma ??%f‘?%%\?e%g%gespge%el § & .n%l%f” é’g inLJeeble% is
execut &d. skowst ppyablest fed erdedivables) uvelisdrivsingefthectaromt ey num

and m ni myp;excur %EQQ? %gﬁo}%i\éQAggéolegg%%%%%%ljfll - 17-117 cal cul at ed.

‘This is the subject o step s %AskR8G" whet her position
limts hawreubsenrsperi2iace foivearhe Fiat@dol nist rampenti zkdQas|d ta@e step 216

i s executed. ep 6 I i nstrunens. L: osition limts'
effects ogﬂteﬁé\&gﬁ ’xafur%r(u}rﬁ1 ]a%%%mkﬁ?g%gntl&%utr%i151r#slvaﬁd§aga$8ltﬁf‘%cfeecﬁheﬂjfi s is the
subj ect oftrRngfires33. FieldtEp 2bws nbdeslysked Mhet;heheyohaire Hdai t s have
been specified fo ed instrument_L:Q |If sq, .step 218 is executed.
At step ngsn‘ﬁt ﬁ% %?%E%éé'%g Ut H%efzjdlvaorf uﬁ%é"’:lyfprﬁe%sfoﬁ?‘f % 3 t he

maxi mum am@crynt et Ot ex Ageitors canguicat cultieedlectipbsibs ¢4 reUbjopet oOf

Fi gure 34. 219 is execut where the Xi mym excursion is set to
be equal t‘—ﬂ(l)l-gtg ﬁgt%g?lrﬁﬁ’m%sf "Ehdct Eg‘é ARFENE VAl 52’9813 t he Rudifum

excur si onnefhpgki §, donelmetizise ove don' Tindntepreskave aaaegatddaée tiaxi mum
excur si on. ste 2 t he._m ni 15 excursi.on i s, set to be the m ninum
of 0 and the Eu%r%ﬁ% "\%ﬂ Ue Of etaﬁgu%%‘? re%’i“&rcg’i (’SE‘.ISTﬁ?%m? £ #6fe@Because
we do lrﬁot2 iwaaf:me@idn@véa pasi tviaveesi ﬁmwﬁcumidi@ncu%h@@iyiﬂa@_ea{et htz)g ends
at step iS i ant to _note fhat e order of _taking into

account t%élg?%%c?ksleercgm{%elseicﬁ‘ﬁFB?§/p rl?ﬁmil;}é’& FraaRenbat PePEnits s

i rrel evantswapecause each of the eight can only constrict an excursion nore,
not expand it._Therefao the ultimate limt is the nost restrictive one.

. e, .

All of the ei gﬁ%glt“?ead]i%gﬂﬁutﬁtff?taﬁs T EEFThOrers Veryeewad ated after
each 25 t madegaféectwingidhat .l i Fiéld AvusedwRebelBrsa(Bidadinagdokieit) i
sonet ;}bngcc%lré:}ftlzf‘t edlrﬁbéleecf% g er 1, and a "credit Ilimt" is sonething
speci f1ed by & grarite %D 8ht 2SS CHBREE SR PratFeted ilegtremerEcut s
can be us@deld spreshcdds tih@icabesl abidis W Fheul nesessal idauskaving to

r epeat aIIc tlg]i nfthod ste i,n al] but the first tine a particular nethod
i s execut SU-CRIH BT eé{:%&éngf the P99 FetOckERaYRItRAIC T EsErPINE a
met hod shohe agertt guresstdh Linougbrded bockxeaybed. KiDufL.R2E abaws how
conputer 1 §gl_lc%l at es .tQ%é%osi tion 35 I.imt for_ the lot instrunent, i.e.,

hom/conpuPB e e%?%ﬁqﬁ§ if their value has changed. In screen 33,
25 an update procedure can be implemented in which the first offer

is not cancelled until a new offer is posted. This is
sometimes referred to as OCO (one cancels the other). 1In any
event, it is never possible for an agent 2 to cancel an order
after it has been taken by a counterparty 2.

30 Figure 19 illustrates bid creation dialog box 28. Field
111 is a group of icomns, typically in various colors to provide
visual context to reduce errors. Note that the word "Bid" is
highlighted. Field 112 comprises three mouse-clickable areas
allowing for quick up or down adjustment of price and direct

35 entry of price, respectively, with initial value taken from the

30



WO U2/ U~1225 PCT/115111/-t7-117 step 204 of Figure 26. A position limt is
anet limt in the instrunent being traded. The nethod starts at step 231.
At step 28a0eaeputer 1 retrieves the specified i nput naxiPEIHSosT47 on
credit limt for instrument L, PMAX(L), and the 5 specified input m ninmum
position credit limt fox instrunent L, PMN (L) . Normally, PMIN (L) is

t he negatim&m‘ntPMéXk(eI:) Fbelld tiust cdmpsﬁlsés ntﬂm:essaﬁddsse—hﬁ\iekamé)e true.

A tep 232, .t I In,step 233,
Comput or - 1T SIS BROFREr ShHEELRI 88 P 307 BT LD 120 Account

A. "Anot hedirdct @inltirlr 3EYsidé, Shiath 2841kl 61w kesh fikpidaele Shadedanot her
unsettled fl ow %m sts.. If not, control Easses to step 238. Tf the answer is

"yes", stepPIsE S deRALEFeOl WRRMATHIFPLRE AZRUY hhetTeld AE4 DRI s to

accounts A old-lcQiRkaBlefaréd Nl 1dwing thansg&ir 0f b Hut@lie heimsdument
along a single edge 3. This_is the sanme as, asking whether, the flowis to

.ot her tharP® JF&r é‘ﬁ’t 8BFAGRaYeTRRE- rMBEA Sl sEiv e I]%??Hé}s%c?llaﬁédguar ant eei ng

agent 5. |Ehéﬂé@\ll&'ﬁ§V\BAn| Sg¥86.2 A/Ppd36 hs L UESH,jul iangn¥ht GheRQGR i s
augnent ed g/ the fl ow anpbunt, and contr ol gasses back to step 233. This 20

i nner | oopP2¥4me3@ncoRBent i Badiay dfil-at Fen? ofan Héosrfetmudﬁiptliaolhl arRF i s

per f or med rﬁﬂrtl%ﬁ‘éhrleHBECh'mgeﬁ f’laﬁtcohnt&p&.@%azﬁsﬂﬁeé difteogugst igin posed
in step 235 is step 237 is executed erein PCS is decrenmented by

the fl alﬁ%ﬁjr?tld'aﬁél’m%ﬁ??o]r Jr%caplz%%éaeﬁa%kewr%@w A3pitsr shegpdB, X 25
is set to hg egual nie BVMAX{iditddus PORiyand it i8s SBfaiaduak 48w PMNEY

m nus POS. X is the maxi num excursion fromthis flowhart and Y is the
m ni num ex@urrEteF fPoRYhi s flowchart. At step 239, the maxi mum excursion

for the tXadedF'l@r%tr'éuﬁﬁnilku&féte%ebfkgrbéréé]@?éntdla%l 'iHoE&'ﬁ@'m af; dihe
current val ue of 30 this maxi mum excursion and X; and t'he m ni num excursion

for the tridedompstsafent Set @F siaoas, t bybecahbial cakenade traRFaviAdf t he

m ni Mufy Of v AR 1C W@ Bk VAL UL Bl cd RE+BLBIL MUIGLEXCULS QAR Y. b Ot Ner
words, the set of maxi mum and m ni mum excursions 1S updated based upon the

resul ts ofhigdild ghitedehaFieldhk2 sreidnodisss elgseaitmaissy cl4@gkalbe angms
112/ 041225aﬂ€£/1u§0£{9e$z 41, Fi gl dq‘ilyzﬁchklayétﬁﬁtc?é J&ﬁﬁo%(&%%ﬁéné 4l cul ates

the position limt for the quote nst r ument w conputer 1 perforns
step 208 dfrimegang gérecthertrhaf phéctacvithatnigial ygdse taken fom L, the

met hod desgyd %@featﬁngyket% ﬂ~§e1% '1??”!’: & 1é@stmteed%<arleb§9 L g gur e

27, with one exception: In step 2 ana ous to step 239 of FIgure 27),
we conier tafeesmptieridinged dwbel mms f@rth@embt2 i 45 Ealpdeie, ub eia e

want everyg#yu%%%ﬂgr %%S%E‘Jzé” r%c%rdﬁeg: L Er{éoéf | DESL UTRRY, QREE: ¥ Aftud O the

hi gher | ev art ). Therefor
configurable on a per user 2 basis. Field 124 is a mouse-

clickable area allowing agent 2 to post the offer, and has an
optional confirmation dialog box associated therewith.

25 Figure 21 illustrates buy (immediate execution bid) dialog
box 30. Field 131 comprises a set of icons, typically colored
to provide visual context to reduce errors. Note that the word
"Buy" is highlighted. Field 132 comprises three mouse-
clickable areas, providing a quick means for up or down

30 adjustment of price and direct entry of price, with initial
value taken from the current market. Field 133 is a mouse-
clickable button allowing for a partial execution of a trade.
This allows agent 2 to buy either as much of the size as
possible, or nothing if he cannot buy the entire size. Field

35 134 comprises three mouse-clickable areas providing a quick
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10 step 259, X and Y are each multiplied by a "fixed rate QL" (exchange
rate). This exchange rate is fixed f or a certain period of tinme, e.g., one
hour or oweozedi22sand may be different fox different accoumCI/u01/4H87 sane
moment in tinme. Figure 29 illustrates how conputer 1 cal culates the vol une
15 limt for the lot instrunent, i.e., how conputer 1 perforns step 206 of
Fi gure 26mesns dfanmaip ioni dows adjusggwenti wift sipet Aed| dkteafmentridePhg traded.
The nethod, starts .at, step,27 n, st e t Al t he

speci fi ed®t#put” %(ilrrrlﬁ%lﬁelr %%%glébcfo}f\e}%uﬁ%lgr gg}p%{ }I?ﬁri]l%ge%r?* ?é??ﬂmnt L,
VIVAX( L) ~ sl (138 ear & amouvaei-abiekdble cirddl alépwesemdery t2otal eyefud®e. |n
step 273, conputer |, ooks for another settl i ] in
‘account AFR® RIGf hePPd B85, AR PP%?‘?/?alAtcosnt%glﬁ:mf%ﬁ,ggi %i%iside)ﬂg\%ﬁg?ﬁ%%e%uch
anot hep uphé&tdéwchfl ow has been found. If "yes", at step 275, VOL is

augnented with_the flow, unt. It 25 doesn't..matter t her flowis in
or out to a pa?ﬁ”ﬁﬁzf% r}ggglsjz-,ra]:?s c%%r?’t s(eltmg\?g%gget }ée%(/ﬁ(}fluorreolf?%‘?% the same
in each casglo&asx Qd1.i s rtiked passed dack tod steps278ypidalillyecabswed posed

in step 274 is "npp", step 276 is _executed, wherein .S et..eq to
VMAX( L) nFﬁu%r‘\’?df,?e PRy SOBEEXBgfal® dﬁ“drﬁ ﬁﬁgof,s'b)e&g%ihese%%c# %Hg ﬁgﬁini tion
of "vol umegelMgaif hi¥tandntear.e fheldardl alomprtises ebrealmulsated by this
particular_flowchart. Then in ste maxi_nmum excur.si.on_i s.set equal

) p 277, .the
to thdOnm RLhERRREE tHEFST BFCYESIngl Hbck MEAREX TNt X ursi6n 25R4S%E 35 in
the m ni Nym X Cabwh MWHjustaRhtegdapridce tdifl Ebderment ry hef 401 ceWOwRZh0A225
PCT/USI11/-17-117 previous value of the mni mum excur i 'l% m.nus X In
ot her wor d8itidk Wt bakstc drsPorke ¥ taled “fhsed h%i;‘?'lqt e*fe8ults of

this flowghast-ciThecdmidad-dsheniendsy ardien 2%8cubignr e B khasteat es how

conputer 1 calculates the volune 5 |jmt for t,h%equot eﬂ'JnfSt rum&*gltb i.e.,

how conpufEfny pefherFhoidep2ifeote RFEDEItBERF Ot hht t3e "PSEt “fhat Q

is substityted; £8rad pdda iRt hed sbeps: afelfi gur @e30 anendtlesfiiicahet 0 t hose

of Figure 29, with one exception: in ﬁtﬁ?‘f 287 (anal ogous toqlste[z_ 277 of
t5pise

Fi gure 29fntXrandlat nufdelsy d4éacAmapt eJOBF ST F1 XTI & EXEPE" for

the same r1eas08;:hhatot N Snfiad QkaWa st bt BIC Sbwinn a B getterdB ofFisguee 31
illustrates how conputer cal cul ates the notional position limt, i.e.,
how conputtef GipeFt RHE St SAEFS oF L HR Gt 8. VRHESNGPTbHAI 3RS OFoft 1i it

protects the 13.guargdd£ei ngiaqentiab Agad Ndudeald iexap1si ong: aggoegayed
over the positions in all of the instrunents. "Notional" neans we are

changiXg tthe Aelat Forbe 19 ddeCeptnd ins & (IR EOPEL G Per si on from

one instryeRbgt BoaN s - hatky g conversion is done at a certain
rate that has geen agreed upon. 20 The rate is set, perjodi C%LF!(%/ e.%.,
5§ EBfvert

daily. This coR¥grseo?3 f¥om diev Aseetamml e tHdRsr the T8

al | val ueg,i Rhoch Shiiih€e Ul IRRPHLERT 2 t EEs i NASA tobraggr Bgs izan 2isnt o a
single value. The nethod conmences at step 291. At step 292, conputer 1 25

retrieves fofleantikPelii #@ehlorfaltPosi BB @ rigctded i PR, W& N is the
notiongl INSLEHBEBALre| afentd6s igatt RUBREE oh ML MlitC bridee bbdkta4,s Jwr.esent ed.
In step 292, the notional position, NPOS, is also zeroed out. In sfte 293,
conput er Forosks feft arerdetidansir Gidnt2d WIH TS Sudsi ARaE AR 2A4T%€ i s

which thig custom limit order book is being prepared; and sink

T is that node 2 that has posted the bid. For the right hand

side of Figure 23, source S is that node 2 that posted the

30 offer; and sink T is that node 2 for which this custom limit

order book is being prepared. "Source" and "sink" are standard

network terminologies; see, e.g., the Ahuja reference

previously cited. These concepts are used internally by

computer 1, but are not disclosed to all agents 2 for reasons

35 of preserving the desired anonymity. For example, the actual
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30 an index designating the instrunent for which we are executing the | oop
293-301. The order of selecting the instrunents is inmmterial. Step 294
asks whetwen2/e41ets anot her instrunent C has been found. |f PaatySovemuT ol
passes to step 302. If the answer is yes, step 295 is executed, wherein the
i nstrunment 41 WO 02/ 0~122~ PCT/ USQOL/ - 1pl7 position, POS(C), is zeroed
out. At stepsE6,2 cinplreepfierodkes frmt appehsr onntke tdakel of bhei nst runent
C in accoupt fedHR297 asks whether such another unsettled flow has been
found. If not, control passes to step 301. If the answer is 5 "yes", step
298 i s execut edThepmmtdodt stsraskad et A6 .t hénf foep .15% tcompoteunt A' S

borrower 2 " N ) LS u%p;te‘d with the . flow a nt.at, step 299.
1 f not, PC%?JIE% vi’ﬁsle &cr E%%tgegg%ﬁa? e %In thﬁ%ﬁ%tmaa essflenpceggg‘.e ?‘%Stei t her
case, chntmglti-charetaredéd tomptieptR96. HNbtie thahedhe tacreroikdoop 296 10 300
i s anal ogous_to the n and 28. ep_30 NPCS is

| oops_in, Fi gur t st "
augnent ed by T eessaabrs?’olcl?ﬁ‘gubgl:h%gt)fe%(% ) FREFTT p ?e’isjl“eoﬁuqﬁijﬁig,’a tate CN',
whi ch convey¢s' t acldre smepi 0Bal 16 nateaited.. Abesadsalsd e makiuehep POS(C) is
used, because egative_position presen the sape, risk to the
guar ant eei %ﬁei% gglg"ﬁtttSSa So%g??cg’véasp&gﬁflﬁgﬁ‘?t chﬂ*eEsJ\ﬁe géscr?%eﬂﬁ ep
302, |et usnsiedr e AhanduBstasnthoised annstapelssets i'st,eptdp21s5Noie t hat
"A" in,step 302 is n the_ s "account, A" i s the ,position_ of L,
POS( L) ,lérru%f?%lfz‘ieedcsi b;%tc" F?%Bdi‘ggtgt & %‘1% \ﬁﬁFShOEo@%f@%oq‘t HiSs Clb‘ai’r”?‘?fon to 20
t he noti onalei hstanir®ie. BBbesohde flasinuilanset ; GAhP@B(fQr gidkt bpltigd by
"fixed rate Q N’ ich.converts this_ to_the notional instrupent._ The
posi ti ons ]8?% ]fnfv%aiFg'aé'fai dﬂ%&% & f ﬁ‘éo’&%v‘g‘? JB’EL%’Z%?BO??di‘?hq_ and
Q wer e not csedjeaisdd (Uhaseanphh®tiadn ldenst andtheni A ardBawuid besd. 25 In
step 302, con‘]éut er 1 finds the m nimum and gaxinum roots of F‘%Xi, wher e
F(X) is defPNedin "$F60 "30BP 1472 TEmioF o5 s RAF UG CHRTeRt
mat hemps i catdd eyt ere25i for, titiy alare iehil Xrt Agéntrekes dteX) 185Ut . Let
us define E to be equal to the absolute value of A plus B, plus NPGCS, m nus

|
the 30 absOFUTHSHI F8S5F AL #F R thePebEGF uBROVE d%do’ar hgvenbeeR PMAXN. | f

E i s greatgesuddian "nolfBn thes epd dRLNLEhsd 1imit t haly eventaaldly, we set
t he maxi num excursi on of _the traded instrument L:Q MAXEXC(L,Q, and the
M ni num exCUTSTBIPGE FReNt FAITH FHASURBAY SLLT), M NIBEECP QP Lt R P Fyual to

0. Tf E is18hid esfidrhaBoRr cegaal wihddw bBe MaXxhddbd GefrinS tihei A ayn of
42 20 case the method always proceeds from step 155 to step 156. If
enough bids have been found, the method proceeds to step 161.
If enough bids have not been found, the method proceeds to step
156, where it is asked whether there are more unprocessed bids,
i.e., if the number of bids that have been processed is less
25 that the pre-established limit. If the answer is "no", step
161 is executed; otherwise, the method proceeds to step 157,
where the highest priced oldest unprocessed bid is fetched.
The hierarchy is according to highest bid. If there is a tie
as to two or more highest bids, then the bids are ordered by
30 time. It is forced that there not be a time-tie at this point;
time collisions have already been resolved by locking using
sequence numbers.
Step 158 is then executed. X is defined as the flow limit
(trading limit) between S and T minus the credit U between S

35 and T that has already been used up. Y is then set to be the
33



WO 02/ 0-41225 PCT/ USOL/ ~7~17 mi nus A and B, mnus E/ 2; and the m ni mum root
Is the mnimumof mnus A and B, plus E/2. Now we are ready to go to step
303. At Wep2/Ba2Rs t he maxi mum excursion of the traded 5 | RETAUMBHHIT: Q i S
set equal to the m ninum of the previous version of the nmaxi num excursion
of the traded |nstrunent L: Q and the maximumroot nultiplied by "fixed rate
N L, whi cAERgHRAEs % f"nfiotPﬂebJr‘%tSJizﬁstrﬁﬁeﬁ‘t:heSMﬁlFC@fr:I V4 115h¥§h¢ﬁ'— ri¥erum
excursi on wivd he WozteditASt rerdmtids Qg éxééut&ilu%héx% tgt 10, gpxd mum of
the previous version of the m ninum excursion of the tra e& |nstrunent L: Q
and the ni ¥RSRIEY JofSnEFERBET ebhdy & he I§aRet cotherestdird sycdes bBadlketb rat e
N:L". The gedhodst er Fisnal,ggn atsgﬁpls%ogs gkgg&@ed?»z 1] usttates hoyl conputer
-1 cal cul ates the 15 notional vol une how conpat er 1 perforns
step 214 ofetFiqfulkddseB TﬁeamW%tbafr ﬂ:éea@usr@p: 3l wat ageepoBiyg conput er
1 retrieveg tihespeckbhedsy Npuiy Jmximim, Nl e/ Qg Cledhty! jm t
‘VMAXN. This is ; I|n1tbacross al |ﬁ§truge%%§ ﬁgk%%%'acgo&%ga %\ %1ep 312,
the total adgweREedBYVEL, is al so zeroed out. At step 313, conputer 1 | ooks
for another unsgtile 3g9m19 A ccQun

"another" is arbltra?y sééag f%%ﬁ &Hggﬁgggédﬂﬁﬁl eE?ﬁ% an&Fﬁér
unsett| ed ¥ud-hadgbérn f@mmmghﬂfls'wepre s$EginHhad;hame¢ueeg,,Iflvaya
step 3P | SHSxL0UHLad Let e Copver si factor flxed,[atq
where Cis the %’nstrﬁ?reﬁct) lﬁh%%?ﬂv\%oyr%e Iggp%égaf TSt S GPFEnt Ty Y Sfhen,
315 sets \die methedt heops ext casep/AlE 7pl USE t thiee opamwert yLsR"hbm,esS&é;e Fdow
amount . Stgp t he n At e X is set equal to VMAXN
m nus VOL. Aeg%%ulté(dl s %‘l &f%; %IdeSOtl?r(l)% ‘]’l%cs & ?h roﬁzlﬁﬁ?t A Yi%ep 317,

t he nax|n1nnp;g@@ﬁ§ednoffers If not, the method ends at step 167. If

st ep

"yes", step 163 is executed, where the lowest priced, oldest
15 unprocessed offer is fetched. Then, step 164 is executed,
where X is set to be the trading limit between S and T minus
the unused credit U. Y is then set to be the wminimum of X and
the offer size. Step 165 is then executed. At step 165, it is
asked whether Y is greater than 0. If not, control is passed
20 back to step 161. If "yes", step 166 is executed, where the
current offer price being worked on from box 163 is added to
the set of offers A; and the credit used U is augmented by Y.
Control then passes back to step 161.
Figure 24 illustrates how computer 1 calculates multi-hop
25 trading limits for each pair of agents 2 for a single traded
instrument L:Q, i.e., how computer 1 performs step 153 on
Figure 23. This is akin to compiling a table like Table 1
shown above. This procedure starts at step 171. At step 172,
a directed graph is computed for the traded instrument L:Q, in
30 which the arrow corresponds to the direction of flow of the lot
instrument L. Individual trading limits are introduced at this
point. Step 172 is the subject of Figure 25. At step 173, an
arbitrary network node 2 is selected to be the first node
worked upon by the process and is given the designation source

35 8. At step 174, sink T is also set to be said first network
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of the traded instrument L:Qis set equal to the m ninmum of the previous
val ue of the nmaxi num excursion of the traded instrunment L:Q and X tines
"fixed raveodd225 i .e., we are converting fromthe noti on®CTIUOI/ATHENL tO
the lot instrument. 35 Simlarly, the mninmmexcursion of the traded
instrument L:Q 43 WO ()2/0122s PCT/U S(11 /~7~ 17 is set equal to the
maxi mum of néde 2nr ewitosgepel s pniOfid hekstinvidrhex Iris eyuall tbert r aged

i nstrument L:%ng‘llm' us X tines the same conver '3n f%oxﬂ. The net hod
ends at st®p SN §ar §9855F1 1 Ut é’?sﬁoWi:‘bJrﬁJﬁY rr FREPEAFEEeES an 5

i nstrunentmges tdoBtebMive, | witere W @aRPMLRT £ low el betvepn 2d 6artf i gur e
26. This ti’ e of position Ilimt differs fromthe previous position limt

.fl owcharts %)F“?egfurté?s be7iRAENBEY - | nthifad st AEMRHAr BRG h ¢ 8kt SaYiRg

speci f y§ ngchdatardRgleher 2ageni1 Lowan et nhvaden afvye ety iknfor Q
rather than the other 10 agent 2 can trade no nore than jL or jQ This type

-of input cPERAFLE 2nit TRERNNOIE EomPen a8 ihea VRS ety &dipnt® gures 27

and 28. |f1de 3@eRbr? RBgeSPesi fi&dsl RbSntYPeo@isddtput @r @giknlinit, this
flowchart 33 does not have to be executed. (Simlarly, if no agent 2 has
speci fi ed &R ails BRRERIt YPeSteAP EB4iinpht "2 edi TonGLAY 15t RasEEdvithar t

correspondiéy ti@at hghetbedi {5 1dddndeesonphe NAMe: R RIRGXGEHEEDa)g Bot h the
L and the Q have to match in order for this flowhart 33 to be executed,

unl i kel® hec9nGRdhdrt 828888 rPdEE Gt stiegui 83 - 27" NewE 2&anThe ABYRBENSt arts at

step 321. BlcAlRP 8220rQ0NPY 8rdecddihgoks &P Ade i fied maxi mum
position credit limt for the traded instrunent L:Q PMAX(L,Q, and the

speci fied m ni AfmSpési £pend chelditto Meneaupbxte He al &lep LTSt r operrol (i@
PM N(L, Q . pddbet €1 é@lép {he talaly ROSELLOD. o8& 4 SifthR0 chEr 08ge OUt. In

step 323, conputer 1 I'ooks for another unsettTed flow pair wth 25 | ot

i nstrunmentoiigiguét éd rAste upesdiQbriddeabcauhttire oAlpgs ©rivanok hies 'ndts
arbitrayy. 1SRP 53240 Laks ASKRA nehl BeE: SYCih ANy, wosehid&d i ow
pai r has b(?éqgt;nafoqnd. | "noé, control passes to step 3%’ Pf "yes", EJcontrol
passes to Stepegdgumppgapacity e dsleadbiheeherindeltd diramsheusentof | ows to

account 3Oed)g‘iess %O'E'ilg\é’efzor?r%ri% q;ﬂ]eer}?r\ﬁg%qsﬂltl@e"é: é:Lqutgii?lm 5.§ gl?ﬂ? in terms

of the lot Imstrument to begin Wt that we do not "have to convert to
the | ot i needaurdedronmt whheh eflge ofott Hastahwemath ohlowk. t IB¢epashe? amwlt hi s

questi on 1875 %A% pakBPadet: & S, GHRC Yhed, ndhel R ddb 4 Jakeepbag with the
| ot instrunent 3§1 P?ow amount . ntrol then pirsses to step ggg t he
answer2®4 inypregierieg2s5i RET/ USkditlPridges”. An intermediary

(credit bridge) is an agent 5 that allows two other agents 2 to

do back-to-back trades through the intermediary agent 5. Step

178 disables edges 3 where the edge destination 2 is not a

credit bridge 5 and the edge destination 2 is not equal to T.

25 An "edge destination" is a node 2 that receives the flow of the

lot instrument L.

At step 179, the maximal flow from S to T is computed
using a maximal flow algorithm such as one of the algorithms
disclosed in Chapter 7 of the Ahuja reference previously cited.

30 At step 180, the multi-hop credit limit between S and T,
LIM(S,T), is set to be equal to the maximum flow obtained from
step 179. At step 181, the edges 3 that were disabled in steps
177 and 178 are re-enabled. Step 184 asks whether S is the

last network node to be processed. If "yes", the procedure

35 concludes at step 186. If "no", the process moves to step 185,
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to the question posed in step 325 is "no", step 327 is executed, where PCS
is decrenented by the lot instrunment flow anount. Again, control then
passes t wQVBMI3ZE3. At step 328, X is set equal to PMAX(LPQI/Ushn¢s1PCS, and
Yis set equal to 5 PMN(L,Q mnus POS. At step 329, the nmaxi num excursion
of the traded instrunment L:Qis set equal to the m ninmum of the previous
versi on ofwHdte BaXé muiwaed siconhef néke detadcedk imesier unmdgain, Qraaxt "Xisand

t he m ni mum excursion. of, the traded [nstrunment L:Q s set ual_ to the
maxi mum o TRETBFEVIELS B Val™ %e&:" l_"ﬁeal?’ﬁf gﬁ%he élggﬁ?(s:ﬁs)ﬁeof ?ieetzt'r aded

i nstrunentafdte® andp YissThameheaticdnds-atesiteye 3d@psFigare 34 illustrates

how conputer 1 _calculates .a traded jnstrunent val u limt, 1.£e., ho
.computer 1 per]FE)?’HEes%quepl ki Igﬁgh?‘é TP s cgﬁgaﬁl%essiam HPF5% he
met hod sdesgsiphedod Sthe thi-gldeIndtrandn8OL : @xdept. ,t hewl computsr an the vol unme
traded of L for Q not alimt ,on the volunme of L. qr i ndiyidual ly. The
.met hod st AKLEOEMS TGP R A FdEupe3dd: ¢ &t 3P EP; 85%%1%]!{’@9 Specifi ed
Maxi UM velispa bisNtasradid JHownt ihorighes | naded drmsiveuaenin LFig. YMAX(L, Q.
Also in step 342, the 20 total volunme VOL is zeroed out, In}hste 343,
conput er FHEOERETRBI O RATMSFTs &Ct FEEP 1O pdtT ShPhiPdr FhSt At L,

quot ed i ndduent a1 el ARCOUNE AtepIBdN, corgRither L ksagthéd riyy. At step
344, it is asked whet her such another unsettled flow Balr has_been found.

If "nd0, CHRFEP HASHY WES Bbhabsit thas, qot vebnProrepides 1§ step

345, wher e b adpdEed dBY UnheokebstédsidduiBits filowragDeint .The
calculation is done in the lot instrunent, so that. we do_not have to

convert tAGAPEnER iHsARYMER Sl stABIhERARY (ArScHikds FERR LAt i on nore

stabl e, begaysenWewd e {gHI4E dP WRAEY AboRHt THALC ekl Pge{rﬁé@é’ly 30 Control
is then passed to step 343. At step 346, X is set equal to VMAX(L,Q m nus

VOL. At steqnveaed ERetReuqRanitec GF sFEHPSFeT He it Addd  fAstFument L: Qis set

equal {50 tN& Rt TYM Bf 1} e WL HRHE sV 8T ShIt:Efb IRE tERXhBURT LG Si on Of
the traded instrunent L:Q and X. Simlarly, the mninmum excursion 35 of the
traded i nSAYAREENPPErTF ¢ Retthey PRerasot hel mbiRf Ol -the 45 V1'O

02/ U-122a PCT/ WSQL/ 1 54 - dhds RIRMIHSS tuakye; 9farhhes inhiiiexssasi on of the
traded instrunment L:Q and m nus X. The nethod stops at step 348. Figure 35

i 11 ustrat ezcadvatr por £ ntRdy' c et Brogess TR ahEEePr ades. Thitekét hod
IS execut @iaéjnt ShpRofBE St hag-curRelnN PRdeprocdns BidRked Btéporomffer has
n

been take y a counterparty 2. The nmethod of Figure 35 can be done either
in realld tivhens the BiRERMHRD (Maxdnunc eRELRTPRG 191 RECPERbr i 3F of ot her
trades). |4, . Loldp thes 13 chBSLOMIEEE .o #3pddee 2@Uot egeddst rurment, B
is the ageén]atldzug\?ﬁggi S %ué‘? nlg L,l Sti.s 10 the a}entﬁjzl.1 who is selling L, Pis
the trade pitigum RFadi gaxieummanrséPne poaghrlmre d&1 §eTmO 5 We ilmes FL,
i.e., the count GE-aMPUNLLE N ETdE RN akBSt R EnQoriidrl be Efgnset tl ement

date and tine.

possible ways of specifying input credit limits. The maximum

25 and minimum excursions are excursions from current position.
The input credit limits are specified as part of each account
A. In step 196, the set of edges G is augmented with an edge 3
from A's lender 2 to Als borrower 2, with the capacity of the
edge 3 being set to the maximum excursion. L is the lot

30 instrument and Q is the quoted instrument. In step 197, the

set of edges G is augmented with an edge 3 from A's borrower 2

to Alls lender 2, with the capacity of the edge 3 being set to
the negative of the minimum excursion. The process then re-

executes step 193.
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The nethod starts at step 35/. At step 352, central 15 conputer 1 issues an
el ectronic deal ticket 353 to an auditor. The auditor is a trusted third
party, ewop2/es12zccounting firm Ticket 353 has a pl ai nt eXCTR®01/40IN7 and an
encrypted portion. The plaintext gives the ticket ID, and the tine and date
that the ticket 353 is generated. The encrypted portion states that 20
agent B bought rEguter2FQHawrmagerbmbuter betdletenesathd. mDeahunt iagldet 353

is digitally signed by central conmputer 1 for .authentication pur es, and
encrypt ed “E%]/‘le‘élﬁ‘t ?ﬁ?u%%mﬁﬁ crza ngfﬁ/a?c‘fcﬁgft #\h@n 8i F&PgQ%nt]ﬂ%% pt the
nmessage buinstenmeat Togput & . ,1 ankekhpdest ypteddmterssage. 13hist i s done for
25 reasons_of privacy, and can be acconplished by conputer 1 encrypting the
‘message udiiFERECpubf Pt K@“Hﬁ‘ftattHQHaEgﬁ?%rlrﬁf’ 5&?@?‘}8 uBsFﬂgeJ;ﬁj'B%/i c key

crypt ogr apiEfefenst @Ry 854, quePItleRing b§SHESS Aty ispechlEowihpekedredi® t O

buyer B and to the auditor. Flow ticket 355 contains a 30 plaintext portion

-and an encriyptéd ipofti dFCOUHe Al afffeXPEHR VR (FMERERE 2F P LY ne and

date the tadickebp35b2i stBeneialhkeh eddrkhen naiesef ragest iBridhey ed@ ypt ed
portion states that you, agent B, bought FL for FQ fromcounterparty S for

set t | enenttif MERITRRKeYCWESiqrs i getaFPyPeigietE yfdBitynphteruse &td

encrypt ed ﬂlﬁ§$56|‘i‘n§ ¥RYrd Nate ido WR¥aBagdechivd ed 46 WO 02/11-41225
PCT/11S111 /-L7-t 17 only by agent B and by the auditor, not ?b)ﬁ/ cer%enputer 1.
1

Two di¥f erent EkEPYPPB oRrsard . PeRtioR Liges Baxrdbsme ¢

auditor. Ao,St@R 386, i LOMRMET: 1 i1$SYeS, alice®Ulds filsowxbiakel. 3k t@ep
seller Sand to the auditor. Qut flow ticket 357 contains a plaintext

porti on arzb4antéercilypt bdstpomeanon posieiphal inibal giffestshent tlok etaxibumt he
time and date of ,i ssuance, and the na f_agent_S. The _encrypted partion
st at es thaalnigﬁfllﬁﬁﬂn?ngfssjoq% S S?Eb??%e(gburﬁhelﬁpélst;g B ?%%esccejtt ﬂ%errent
at T. Tickeitguk@ 357 iBstdégeg aldsy, dicghedabyed orpittterr Yoadndeehitmipd echvenl y to
agent and to the,guditor, not to conputer 1. Two differen ncryptions
are uslg’d, tsé’eﬁégﬁ‘?dsg%lnaﬂbeh&q%olpﬁ o\ ‘or.fqr;?'isc(fketg “Bg 983’555, and 357
can i ncl udskddue edi. gi hal steendod,y wofe tbe 1hditvi~chlalmewiltihinst hef fgetd o whose
smartcard was 15 plugged into the agent's conputer n the_transacti on was
rmde. The et G BHESER] BUe BT gipRs ST I AEBE  hoR Lo e 1

el ectroni caldjectepr rsgareuid i - hap sdesl 20Thi st ned hededs wpetherned after the
mat ch has been nmade and can be done either iP real_‘lr?eti ITE %r .in_ 20 batch
mode. AgeRSIBILRIIEMYES AVK R FORCOERET, ¥ Tife P RA6W tREETUEHS ti es of
j ust tdei rrmesy,estepebgbbps iciaged.s At dbep it itk hobtkli s flowhart is

identical to that for Figure 35, except that Bis the ulti rraée puyer of L
and Sis t+ﬁ§qﬂuppﬁﬁt@°§éF+%ﬁ %ﬁmqgs' effects on the maximum and minimum

excursions are calculated. This is the subject of Figure 28.

At step 209, it is asked whether volume limits have been
specified for the quoted instrument. If so, step 210 is

25 executed. At step 210, the quoted instrument volume limits'
effects on the maximum and minimum excursions are calculated.
This is the subject of Figure 30. At step 211, it is asked
whether notional posgition limits have been specified. If so,
step 212 is executed. At step 212, the notional position

30 limits' effects on the maximum and minimum excursions are
calculated. This is the subject of Figure 31. At step 213, it
is asked whether notional volume limits have been specified.
If so, step 214 is executed. At step 214, the notional volume

limits' effects on the maximum and minimum excursions are
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25 The nethod begins at step 361. At step 362, conputer 1 issues deal
ticket 363 to the auditor. Ticket 363 contains a plaintext portion and an
encrypt edv@or/4iezs Ticket 363 is digitally signed by conmp®Carusdi/and?
encrypted only to the auditor. The encrypted portion states that agent B

bought FL 30 for F~ fromagent S for settlenment at T, and that the deal was
fulfill ed aalanletegle Bhiwcts thhal@sbiaeb, of HE e ded AEaPteRIZ1T/ mént
graph, i.e&4 Jheq et jhg ekl hasd AR s chirguiesdd. cHdh ot her
vords. the G ES *Eﬁ%%r%%lﬁéﬁn# 3Fn"the cha S 5 T 1226
PCT/ USOL/ ~t7radedAtingt epmaed, L conpuifesol Bbeik 2 ¥oria ggegekedunpbbcigiedagent
Vin grap i Y AT=D 8 S LA Yo Al S eR 383 brescaskad et her
'such an urﬁbplr[%dcég%egrgggﬁti%f%%%ﬁ%e%?oé%%. IJf not, the net h((:)d stops at step
366. |5 t heaxdimeswe andsmiyoatin Sronersiong 379 ¢xlantadiedd | Rhés Feorthgent V,
thi s node | gopexanin e t Ex qf _di ted e i J e agent
-Vas eithersug%seoc)ér 85 giggg%tﬁ'at i%f;:n%tﬁgc%fgﬂg% %d%ga%k%c]i gﬁgﬁﬁgi E\ﬁ]lg{?n‘éi S

gr eat er t hbimizer hasadbées sspdaif igrd Eguakbhe ot Fded\Ndnetthratmenhi 5:Qer i¥H cati on

process is_for_ill ration only: ther WO, t I ese
constr ai nt%o'vvtf’rtgpngigsé?i%}f?%l%‘.%[' S?%pg%%%,é‘il% incgieag 8 e\%ﬁ%ﬁ%té%&%%%m Vis
the ul ti net e bwlemB dimibte' deffecds chnohe womimol ansl pdssedmt 0 step 368.

I f"yes control, i s passed t tep 371.At, st 368.. it i t her
agent Vi seﬁwsdlopfngfgl%%dle?‘?le%egqof ?F%‘ e HRartc Isfu%ar?g'tt, Ocoﬁ? &gfe ﬂslﬁpassed
to step 369.|f Theasstepontd als iexquasedd woest ephe3 T2xiMums egpuBsbon cienrput er 1

concl udes that agent V is_an . ncidental participant In_thede i.e., a

n ddl eman % @n%?ofaq\%it%%rqtkb%sr%aex&"}ubn g?e% %&3\}% cul\]/:eerni%f ?’%53&? hoaf the sum
of the edgehe naxmninseRavisigoragermA@V iasdans dwraisequal slohhe samt dfo t he
edge amounts 3 havi ng.agent V, as a _destinati oQl. Sums are %ﬁ%dm%‘c se t hat
agent 5 cotAthdv&csavaY sl "EHEE FHNEAT outtt Therer6re, Tt 15 Khown

t hat agent dkdhasing net sedrketbpadid ndniehange. 0 Gant rhle icsrtrhenpasied t o
step 376. At step.372, it is verifi %%.t hat g ent, V25i s the sourtcewaggr_ge 2
(as opposed t'd*% M dBEY| FATT o Hode) "ofalF %beesb%caﬁuﬁeEyfe R 2eep it
is verifieg thale @dgesBaiPenhtniunEexsuisionF, ,Thdrhe thet menbodt ersdd cht

Control is thenpassed to step 376.1n step 371, it is verified that agent V
i s the30de¥tTthai’on node 2 (as opposed to the source node) of all edges3 in
EV. At step 374t iils hispyetaht efb tihale etige Bhanmtdd:s dfn thkium totdl, the net
anount . bought. Control _i.s then_passed step 376, wher.e.c uter 1 | ooks
for the neXtCWPr 5&@5?55‘38&@&% & @&lgﬁ"gsf)g‘ﬁ%? oo ts(?eé“c}%&&(ﬁ)itn?%ugt eps

376- 382 cogsddititie mnadsedgertoDprarAs,C deatiude | Sacn\ofacteurtighe! dabyorary
extended to48 WO U2/ U-11225 PCT/US(11/-t717 count e%ﬁ]%r_% X. Cﬁgnt erparty
X is the cOUterTar &% ?XFBr%Jg%l?]th\fel"oF‘of:hﬁf‘p%’?fge%%. *EGGE°3 WS to have
some anmounglFmaMenemkti $sofeat st hasyt@iaddve esse t hanlowfeghal eightL, and
an inplicit counter-anount F ti P; .otherwi se,.there would be no 5 way to
clear the ¥¥a¥fd’9 AGEihRS dﬁ%ﬂ'"‘bﬁ %}}%%eige%ﬁ]ﬁﬂw %ﬁfrﬁ?c s then
passed23 0 st IFFechlingt €RaB8limid. i s asked whet her such a next
unprocessed edge 3 has_been found. If not, coptrol is passed to step. 364.

If "yes", contrg”tﬂ "‘is§dp5‘§§ﬁantoast%ﬁ“{3@ﬁ &\H‘ié'fg 1% ﬁoéneé%%é‘@ f@iﬁﬂi?%egdr agent
Vis the ds?tédiﬁidt@i nodend &orcidiix adgets. isfsSyadiing pecsFepd IBO 4 S
executed. If "no", then bz definition, agent Vis the source node 2 for
this edge BU2LHRF<HEY 396" Fs®executed. Control is passed to step 376 after
ei ther of step %% e@ii3801i fatKeral fehl bhoftcatepcadBlhe aagauter sjes@ports
an "in" flowticket 377 to agent V, becausﬁ tge | ot currenc% ii flowng in
to aged? VERE| SR FUlAESONS 77 ERAR I TRCeSSFELI K BRI 0T FFPERT anl e ypt ed
portion. ThermbdidHepst inngh udest thige tdigket tTe 4 headdieuiandmdahed ofs

i ssuance, and the nane _of agent V. The erpcrygt ed 20 portion states that
you, agent eXecBeirht AR loPLLERSr SEeRS Rfs FpIof ?)T?'brﬁ’%diﬂﬁ%ﬁ Pt %% or
settl ement  ghe Ta mdtHIA $h6REEin CRIGI I DM ¥hXohsh ] IStid hexdcmredi at e

-nei ghbor 2 to agent V, preserving anonym’tg. T:iLckft 377 is di gitally si gned
by computer 1 Wit &Y pEERVByReB RIS dnFHl el ATEhttB? BRFLESCR5 t he

audi toss n@inie £HMHLN ot iA¥Rr@RGAY Pt QNS BbR Pefifided, per€ot@s agent V
and one to the auditor. 38



At step 379, conputer 1 generates an "out" flow ticket 378 to agent V.
Ticket 378 contains a plaintext portion and an encrypted portion. The

pl ai nt exWo p0uss the ticket 1D, the 30 tinme and date of PC3ABaN€B17 and t he
name of agent v. The encrypted portion states that you, agent V, sold F of
L for Ftimes P of Qto counterparty X for settlement at T. Again)

count er par 8yexX 3%t jofsFigheei dfredi Mtpaigiighbdin?t t Os agendc MinBEESEr Mg

anonynmity. . | gket . 378 1s.digitall i gned by 35 conmputer 1 and

encrgpt ed Jblgé%r}&é&%erggigén\:%a?%&'age:ﬂ}e %l?eghg‘gt%t S AR EEPL6A225 HCT/ U SO 1

[.17-117 t#eemRHY 0cpmpotet Ol Cosptiiedres] thEWOp &ALE Yt 110 -AnGxRPRAA OF Med, one
Tickets 363, 377, and 378 can incl ude

t ent one to.the auditor.
~tﬁeagigita?g$léﬁ¥ﬁf§e8% t ha™ cﬁ%ﬁ(ﬁﬂﬂthWFﬂFhLad@ﬁP{QQwh@@é Shartcard was
pl ugged 5 sproifike dgpat' sidm MA)siwien thediy ansad! i3 Wase IRAE,: The

b d LAEi.qn is i ncluded jI.lystrate the operation of the pretferred
'anggingﬁﬁéhﬁigsrs ﬁSfm 1 %ﬁﬁﬁ%ﬁ% -5t fiBe sReFR: igfe afe BMAYERL i Pt The scope

of the inveEmt clveiss 't ondeedddi 1186 Hamky tBYbs herio) | aWishg 16 @E%-zﬁ,om the
above 10 qgscus ion, .pany variations will be apparent to one skilled in the

art that woti dSeP Bt trRonsiysdd BFTPRE SPirit and scope of the present

i nvention. \Whatin stepakped dipuer 1@06&8@0&%&%@1@@6&4@9&1&@@10@ aims 1.

i [ trading two items fromth
A SySH%n]fé¥ fﬁ% Ehkégélfﬁ%n acco&%t A. T"Another" is arbitrary. At step

234, it is asked whether such another unsettled flow exigts.
If not, control passes to step 238. If the answer is "yes",
step 235 is executed, wherein it is asked whether the flow is
to account A's borrower 2. A "flow" is a transfer of a single

15 instrument along a single edge 3. This is the same as asking
whether the flow is to other than a guaranteeing agent 5,
because the lender is the guaranteeing agent 5. If the answer
is yes, step 236 is executed, during which POS is augmented by
the flow amount, and control passes back to step 233. This

20 inner loop 233-236 constitutes calculation of the net position,
and is performed for each Q matching that L.

If the answer to the question posed in step 235 is "no",
step 237 is executed, wherein POS is decremented by the flow
amount, and control is passed back to step 233. At step 238, X

25 is set to be equal to PMAX(L) minus POS, and Y is set equal to
PMIN(L) minus POS. X is the maximum excursion from this
flowchart and Y is the minimum excursion from this flowchart .
At step 239, the maximum excursion for the traded instrument
L:Q is set to be equal to the minimum of the current value of

30 this maximum excursion and X; and the minimum excursion for the
traded instrument L:Q is set to be equal to the maximum of the
minimum of the current value of the minimum excursion and V.
In other words, the set of maximum and minimum excursions is
updated based upon the results of this flowchart. The method

35 ends at step 240.
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group of itens conprising comodities and financial instrunents, said
systemconprising: 5 at |least two agents that want to trade the itens; a
tradi ng owanwediziet ween the two agents allow ng fox the eR€TUISOOATOT
trades; flowlimts on the traded itens and on any underlying instrunents
to be exchanged upon settlenment of the traded 10 itens; and a central
conput er couplRidtre BReilivesogeres hovaicempeheut brcabapta®st 6P€onvey to each

agent current tradabl. i i nd; sd zes,sHklogphicte 1 he
agent's fPoW i ;151.‘“1%593.9 @E‘g %éﬁ‘fnqgg% g?rrlr?'l wherei n bot hg’agents are
coupl ed tpetherentteal 208nplit BigwherRa.hepther thawiHye BRCLTREAEYEt & of

claim1l wherej t least. one agent. i L - ext A9 a0eat. 4. The
»syst em of SE{’%?%‘%%EP& R tﬁré? gm%%é%tﬁlsggggéémgﬁzg%%%i t - ext endi ng agents
havi ngs t r adengi edlaneekhawi d8sarsheatyl o Moguceedit - extereinExegeRLons. The

systemof claiml wherein there are at J.ga 5 ey edid - gpdi ng
-agent s havPngteR a?tﬁgngfaélﬁ‘gﬁﬁgﬁlg Wt%eé) s%f?g?tg Ié?gld??fbeﬁ'encﬁt ﬁg)ﬁggent,

wher ei n sai-gnCtiesdiduoikiendbgu@énagentthead ok n$hetrtmen t héasemseale conmput er
that it is perm ssible to have t

) . ngn-credi.t - ext i orm
trades vi ¥2B5i GV lflge)?fcgﬁﬁf’ﬁagg]g%n erng. O‘T’h‘éggygggmﬂgﬁﬁc altn% %ﬁ\%er ei n
the two n@e- geedid eteendighgrayeneés flowuitarhaBign aeni | dteretfioagdi ngn channel
30 between the and the_ credit-extendi,ng.agent vig of- .kt,s tradi ng
channédf c&psei ?%/918( fwB*fiofi2E e‘?ﬁn‘]tdt-lé%lee%degxagjég)%éO£/g.3ceﬂ?e'll'system of
clai m 1 whekehindderecar.e ahikeasthinge credi iseXteadi Higr agersraiavi ng

tradi ng channels with a single 35 non-credit-extendi t;qs WO
(12/0- 4129erped| of Sdme. £794170ne hour or one %ay, an&gm%QGLPe dl%gréljlt

for different accounts at the same moment in time.
Figure 29 illustrates how computer 1 calculates the volume
15 1limit for the lot instrument, i.e., how computer 1 performs
step 206 of Figure 26. A volume limit is a gross limit in the
instrument being traded. The method starts at step 271. In
step 272, computer 1 retrieves the specified input maximum
permigsible volume credit limit for instrument L, VMAX(L); and
20 clears a variable field VOL representing total volume. In step
273, computer 1 looks for another unsettled flow of instrument
I in account A. "Another" is arbitrary. At step 274, it is
asked whether such another unsettled flow has been found. If
nyes", at step 275, VOL is augmented with the flow amount. It
25 doesn't matter whether the flow is in or out to a particular
node 2; it counts towards the volume limit the same in each
case.
Control is then passed back to step 273. If the answer
posed in step 274 is "no", step 276 igs executed, wherein X is
30 set equal to VMAX(L) minus VOL, and Y is set equal to minus X,
because of the definition of "volume". Again, X and Y are the
partial limits as calculated by this particular flowchart.
Then in step 277, the maximum excursion ig set equal to the
minimum of the previous value of the maximum excursion and X;

35 in the minimum excursion is set equal to the maximum of the
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there are at least two non credit-extending agents having tradi ng channels
with the sane creditextendi ng agent, which credit-extendi ng agent has

i nstruct adobvesieentral conputer that it is 5 perm ssible tPeThmee140
non-credi t-extendi ng agents performtrades via said credit-extendi ng agent.
8. The systemof claim1l wherein the central conputer updates the current
tradabl e igdearidaki 0alaétef Bacminiade. etBubsich sysl evmier Xt acid idtatdrng t he

trading ofite fromthe oup of .itens co i Si (of0) dities and
financial ¥ Sr’uﬁéﬁt%‘,’eg e°’ﬂ1°88rrﬁ’f?sﬁc&ftea‘{]gﬁaﬁlggrlgwnoeh%gents t hat
w sh to tragdaithecrt enss Mhef@iarteaclrhagesthdd wimipleadst atastégasts.one 15

ot her agent via.a trading channel; and a central c%gpuaer tha]tg conveys to
.each agent cur FEAPTEr 3 abl ¥ 451 R t87d PO PBRLRY ceSBany 8 8s 8™t o t he

agent' s t riadiing rapdehé ogudidd tisistwuaeatN iher e Hew domp@ast ONGerforms
non-credi t - ext endi ng agent 20 having trading channels with at |east two
«credi t ext e GL8gehRt BIIWRY d6vrer OtPETatNPR SRS i e sMBNRy 18 oupl ed

credi t ext endidig cageat rbavi NG adichoachaspel st Widurdt sbeagk {@htical
non- cr edi t - ext endi ng agents, wherein 25 said comonl y-coupl ed
n

credi t - extehdiNfgeagent 1 HEEe i35t MicPe ARENEXCER YA dOnPEERr 2Bhat it is

perm ssi bl g0 J3aus 8b s€JSt2 AR NPIgakedhs) £%t el RAnadert sroesdar m trades
via sai d comonlycoupl ed credit-extending agent. 30 10. The s%/ste.m of claim

1 furtWer eoipplirAgby SEbmtl Wt @:él Eotpfirl e Feacent FRRt comsut er,

adapt ed t o afddX wdat enendaddd® St LS QN2 ade orders posted by the agents.
11. The systemof claim 1l wherein af | east one agent conprises a conputer

having a st andditguappbi chtIwsrtgatesr 0w RIBS-¢htlerPaceLEAPE) thdherei n the
APl 1s CC“HB&%%n%@ bggiﬁfgﬁrfﬁnd§% i.@ﬁ%ogé%lééHéﬁgér 1 performs step 212

of Figure 26. The notional position limit protects the
15 guaranteeing agent 5 against rate excursions aggregated over
the positions in all of the instruments. "Notional" means we
are changing the notation; the concept implies that there is a
conversgsion from one instrument to another, and that the
conversion is done at a certain rate that has been agreed upon.
20 The rate is set periodically, e.g., daily. This conversion
from one instrument to another is used to convert all wvalues
into a single currency for the purpose of aggregation into a
single value.
The method commences at step 291. At step 292, computer 1
25 retrieves the maximum notional position credit limit PMAXN,
where N is the notional instrument, i.e, the instrument in
which the limit is presented. 1In step 292, the notiomnal
position, NPOS, is also zeroed out. 1In step 293, computer 1
looks for another instrument C with flows in account A. C is
30 an index designating the instrument for which we are executing
the loop 293-301. The order of selecting the instruments is
immaterial. Step 294 asks whether such another instrument C
has been found. If not, control passes to step 302. If the

answer is yes, step 295 is executed, wherein the instrument
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PCT/ USOL/ - 47. 117 conputer and enables the agent to wite custom zed

I nstructions to facilitate twd-way comruni cati on between the agent and the
central owmopewae2s 12. The system of claim 11 wherein the agavisow/g7arcredits
extendi ng agent and the APl enables the agent to update the agent's
backoffice information. 13. The system of claim 11l wherein the APl is

progr ammedPP®i e F98 (Eances aeHesd.ou4. ThestewtM ofcaripaiterll Whekrein

the APl reggivas,and hOsLetoLaet soi Nse %%%ge&h@ﬁﬁwéem atcggo%gﬂ*a' g bid and

asked information for any traded itens. e system alm 13. wherein
the APl sets tr¥dingoli apks. vhethThesuwysrantbér chrsantledvtfdosi hat HeedP

esti mates 5 L.t g t I quidate the agent's
position i ﬁ&\éh%'r a?gfjgﬂ:ém%%ggoﬁ'%éss%/%?g% gpggl %ﬁﬁ 1#%&%?3%’%@ APl i s
pr ogr anfred"Y®s bstsitept @98has ageatlitseduwhene ptofs tdd4loss womrhetr fhe £aeh item

bei ng traded. he,sy m ai m1]. wher el e APl is ogr amred
't o aut onat ?%a %%céc%ggﬁtg ?r%%lgrsc?‘%@a A {Prfad?’%% S%@e@cdﬁpﬁlgﬂﬁg{?ﬁ
non- di sj oi migd tist Wdok ehopnicradi dtegxt2oedi NIt ageint seama)k is

non_credit_é%%éﬁ%#ﬁ@% g?ﬁgﬂé’f oﬁréﬁ}nﬁpgtksgég ?@&h ??Eh% grigégg?rs at
| east equal tTo two; 2 erern
control is returned to step 296. Note that the inner loop 296-

10 300 is analogous to the loops in Figures 27 and 28. At step
301, NPOS is augmented by the absolute value of POS(C)
multiplied by "fixed rate C:N", which converts to the notional
instrument. The absolute value of POS(C) is used, because a
negative position presents the same risk to the guaranteeing

15 agent 5 as a positive position.

Before we describe step 302, let us define A and B, as
those terms are used in step 302. Note that "A" in step 302 is
not the same as "account A". A is the position of L, POS(L),
multiplied by "fixed rate L:N", which converts this position to

20 the notional instrument. B is the position of Q, POS(Q),
multiplied by "fixed rate Q:N", which converts this to the
notional instrument. The positions of L and Q are as
calculated in the above loop 294-301; if L and Q were not
subject to these notional limits, then A and B would be 0.

25 In step 302, computer 1 finds the minimum and maximum
roots of F(X), where F(X) is defined in step 302. The term
"root" is that of conventional mathematical literature, i.e., a
value of X that makes F(X) equal to 0. Let us define E to be
equal to the absolute value of A plus B, plus NPOS, minus the

30 absolute value of A, minus the absolute value of B, minus
PMAXN. If E is greater than 0, then there are no roots. In
that eventuality, we set the maximum excursion of the traded
instrument L:Q, MAXEXC(L,Q), and the minimum excursion of the
traded instrument L:Q, MINEXC(L,Q), to be equal to 0. If E is

35 less than or equal to 0, the maximum root is the maximum of
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the agents are connected via trading channels; and the agents are adapted
to trade itens fromthe group of itens conprising commodities and financi al
i nstrunmerw@92/6H22h system further conprising: 30 a central PE€EaHHI/@T41TouUpl ed
to the agents, said conputer being adapted to cal culate, for each pair of
itens being traded, topol ogy-dependent individual trading limts for each
agent. 20miAuBson-#hidsjmi miedsnBY 20rind driipr ndndgum58oot W (G210 AZ 25 mum

PCT/ USO / ~7~17 j _credit -extendi agents and_k nonzcredit - ext i.ng agents,
wher e | aﬁ% Wl’é{‘% éa?f’rﬁit Edsrp(ti}l@eg?%t edS' "5t SFEaSToShuE 99 W(;%r‘l'% plurality
of tradi ngoghannels coupling the agents 5 to each other, wherein the

trading channels permt the_agents to trade.ite omth roup of itens
-conpri si ng conﬁlbd%‘?%smé&ndtf’fangﬁﬁ“ﬁllmi Ct’“’rlffl’ff;?ﬁtgfEi é%% %r%(gen ral conput er

whi ch, 5f oRngaehneat I,.@f ist €88 &Qubei g tHeadedimaanuertise thwewietwork into a
virtually cliqued network. 21. The systemof claim.19 wherein, atter each
‘trade, th¥SEERPEaPT ddifpTPE MHB- EBFBTT E (He thagFﬁaeﬁ?i YIS b§

changi ng the taeohaam@ rdae matwopkied Hy22rikhe sysé emmf, aitdiam 21 wherein
changing the trading limts _for a given pair of itens forces a change in
the tradi f§°WVEHFE LY o &he 25t 1BRRT IR p§i1F‘18F‘r$Yen'isl?e IR syst em of
claim 19 whenekioh her aald rabaeanpuberurd@senios ia standaisti zed wppl i cation
programm ng interface 20 enabling any agent to connect thereto. 24 . The
syst e of TERAMHN19f WHS A5FVEQLR XGERTOL HprPSe D HEERE 5T <P é\%i ABE said
agent's cuyrbapl pestihindht Noeash themidiadadroafdndbt spi teaggnths
currently available trading imts, for all itempairs, with its imediate
nei ghbor i §§MagERAR¥eTrsiRn FREteFst dFT 689 FahisEd " whef B e HPLent ral conput er
prepares, hrRingaeh Ageep aoqustom lint order book taking into 30 account

multi-hop trading limts.
Figure 32 illustrates how computer 1 calculates the

15 notional volume limit, i.e., how computer 1 performs step 214
of Figure 26. The method starts at step 311. At step 312,
computer 1 retrieves the specified input maximum notional
volume credit limit, VMAXN. This is a limit across all
instruments in the account. At step 312, the total volume,

20 VOL, is also zeroed out. At step 313, computer 1 looks for
another unsettled flow of any instrument C in account A.

Again, "another" is arbitrary. At step 314, it is asked
whether such another unsettled flow has been found. If "yes",
step 315 is executed; if "no", step 316 is executed.

25 Let R be the conversion factor "fixed rate C:N", where C
is the instrument that we are looping through currently. Then,
step 315 sets VOL to be the previous VOL plus the quantity R
times the flow amount. Step 313 is then entered into. At step
316, X is set equal to VMAXN minus VOL. Again, X is the limit

30 from just this flowchart. At step 317, the maximum excursion
of the traded instrument L:Q is set equal to the minimum of the
previous value of the maximum excursion of the traded
instrument L:Q and X times "fixed rate N:L", i.e., we are
converting from the notional instrument to the lot instrument.

35 Similarly, the minimum excursion of the traded instrument L:Q
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26. The systemof claim19 wherein the central conputer renoves trading
channels in instances where a.credit-extendi ng agent has not authorized
acting aswvam2phieey nedi ary for back-toback trades. 54 WO R2/us3287PCT/ U
S111 /-47.117 27. The systemof claim 19 wherein the trading linmts are
derived fromat |east one specified input credit Iimt fromthe group of
speci fi ed tRApBEt cFBMiLt P FIE sURBHPT < g}hﬁoﬁlfﬁvlamwi‘mtfdmﬁﬂ thei telm;,rTe
osition | pm dokEt , JHT8 o) ot l.tems, volur
Ioi mts formgia%)[?uerﬁd ﬁcgﬁs%?hﬁoﬁoﬁlg% lib%%’ t orllléltlkr%{lptﬂtslé _nbcéi o%%l"ll\%lﬁu}r{re limts,
i tem pair pb%FEildhf ISPt SonEaBEs i erfigrdiar .volfheenétindd send®8.atTheepyst@m of

claim 27 whereigy nt; t he ecified input credit
fimts into t ra%]li%dg%l ?% %g%%e?%?é%gg%?%%?ﬁﬁ{lggri J?ecms cf)ugif’lntgest Faded, and
pl aces Sai #ErEMINE PPAiltson ntntlustiom.|,i hbw couputdoad qerfermeacbeggent

said custo | 3t r ,R00 ' i nto account. mufti -, trades. 29. The
'syst em of %}gién? 1F91%\3\1,%§r(23ieh 'ﬁ%{%lr%é%%néﬁl Pﬁs gl?%kle”?]ht.t odgoé%&ﬁn?ra‘ﬁ Fhhut

| ot item pRseTivs eoedEioni it 5 kpedia friced (Bygares exi tax@(tze?dﬁﬂg%la%ent .

30. The sy LM 19 I n take it o account an.i npu uoted item
pc speci fi%%glr%/ﬁaragll}gél%ée% endfgngqsags & .l?§ir.lgTﬁéa_‘ ﬁqtoetrﬂed?aglagiin? 19

wher ei n 20carnket itvadeagspuntrarchawut Lvdbun®, crachdr spea thedobyen

. ) . , in
s sl 10 o 28 Eredeind o BaRRSh R 00 | I 7eR PRt 1ibem  he
tradi ng |iededit limit is not as common as the ones described in Figures
27 and 28. If no agent 2 has specified this type of input
credit limit, this flowchart 33 does not have to be executed.
(Similarly, if no agent 2 has specified a certain other type of
15  input credit limit, the flowchart corresponding to that credit
limit does not have to be executed.) Both the L and the Q have
to match in order for this flowchart 33 to be executed, unlike
the flowcharts described in Figures 27 and 28.
The method starts at step 321. At step 322, computer 1
20  looks up the specified maximum position credit limit for the
traded instrument L:Q, PMAX(L,Q), and the specified minimum
position credit limit for the traded instrument L:Q, PMIN(L,Q).
In step 322, the total position, POS, is also zeroced out. In
step 323, computer 1 looks for another unsettled flow pair with
25 lot instrument L, gquoted instrument Q, and account A. Again,
"another" is arbitrary. At step 324, it is asked whether such
another unsettled flow pair has been found. If "no", control
passes to step 328. If "yes", control passes to step 325,
where it is asked whether the lot instrument flows to account
30 A's borrower 2. In other words, the calculation is done in
terms of the lot instrument to begin with, so that we do not
have to convert to the lot instrument at the end of the
calculation. If the answer to this question is "yves", step 326
is executed, where POS is incremented with the lot instrument

35 flow amount. Control then passes to step 323. TIf the answer
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take into account an input volune credit limt for a quoted item specified
by a credit-extending agent. 25 33. The system of claim 19 wherein the
tradi ng WoP/giezke into account an input notional positi @ATASEU#HITI m t
specified by a credit-extending agent. 34. The system of claim 19 wherein
the trading limts take into account an input notional volune credit limt
30 speciftedeiy questednt pexé@ntih ngragers. i85"'ndhe Styep édf7ofiscl ai m 19

wherein the tradjng. lim take,into accaunt [ t. tr.al |t osition
credit |iﬁ?<?C%fp“é%i g’rh&aeb%%ﬁ L5 clp Ced %& g{é%n?‘gyslélgﬂs@g@é/ 187505
PCE(' /L) Sladkobnt~ Fhalh, thetrsystenemipaalsaismed9snhprid. t e sragi Bgslints
take into_ag¢count an Lnput traded item vol credit.limt specified by a
ver edi t - extehdi Fif f&’ﬁh §7PMﬁ2Ls?/)st“é1rﬂU§f Ptﬁgzi ﬁ{lﬁg& ordin SGF e?oeach
trade 5 befween, @ kiwuegpagent aanstdp Sid,i npeaganrinut hexaamntioal of otpat er

I ssues a deal ticket to an_auditor, an in flowticket to t uyi ng agent,

. b
and an outTPEed InREmeps LhR 481 F¢h ntC 38 FHEEL S m%gf:J claim 37

it er modi Bt o aast ot aat e Tt he T ow hotaen the. buyina agent -

nt situated in the flow between the, buyi agen n
sel i ng aééﬁ??g’t‘% Bu@ Agdagentndntle HETEMY FHCHERHPD g?}fggtﬁlﬁgﬁﬂfrﬁﬁgflg age
each ot hegpst hgndlfal, . GlebecOBEAANS S hend deRrtiiniy 6f ©aehisvtieusedi at e
agent; the in flow ticket contains the identity of just an inmediate
nei ghB®r i Hglagerk ;thindipgmERe SBEYF 1Ry A5 CREt CEBAEDI MRS TRE el Pt §™0f | ust
an i medi gt e ggd ghheldaN@Endgent.: step 330.

Figure 34 illustrates how computer 1 calculates a traded
instrument volume limit, i.e., how computer 1 performs step 218
of Figure 26. This method is similar to the method described

15 in Figures 29 and 30, except the limit is on the volume traded
of L for Q, not a limit on the volume of L or Q individually.
The method starts at step 341. In step 342, computer 1
retrieves the specified maximum volume input credit limit for
the traded instrument L:Q, VMAX(L,Q). Also in step 342, the

20 total volume VOL is zeroed out. In step 343, computer 1 looks
for another unsettled flow pair with lot instrument L, quoted
instrument Q, and account A. Again, "another" is arbitrary.

At step 344, it is asked whether such another unsettled
flow pair has been found. If "no", control passes to step 346.

25 If "yes", control passes to step 345, where VOL is augmented by
the lot instrument flow amount. The calculation is done in the
lot instrument, so that we do not have to convert to the lot
instrument at the end; and it makes the calculation more
stable, because we don't have to worry about fluctuating rates.

30 Control is then passed to step 343. At step 346, X is set
equal to VMAX(L,Q) minus VOL. At step 347, the maximum
excursion of the traded instrument L:Q is set equal to the
minimum of the previous version of the maximum excursion of the
traded instrument L:Q and X. Similarly, the minimum excursion

35 of the traded instrument L:Q is set equal to the maximum of the
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39. The system of claim 37 wherein each ticket is digitally signed by the

central

conputer. 40. The system of claim 37 wherein each ticket is 25

encrypt edv@y2/hhe2central conputer. 41. The system of clai ®CAQUSANET@T N t he
in flowticket is encrypted to the buying agent and to the auditor, but not
to the central conputer. 42. The system of claim40 wherein the out flow
ticket is Bewousypaddetof ttte seldimum ageatsind dfo thiee taddegor, but not to

the centraj r. A3 net hod, for, an entf to trade with a
count er paraltIi/sctglrzlm?il gml'féoéﬁl%l A lnélrsog% o&hﬁt@%‘oé%rﬁﬁqp& Ay EbRADMEi es and

fi nanci al

i nst Figents3s sal thamtded casprésongind by WRAHARLH. 41225

PCT/ US(11/-1pl7 recej Vi fr a central ,conputer a customlimt order book
«whi ch 'Eakessml%rj'llteéhggc{éﬁ%$g?ml %lﬁoﬁlettﬁﬁgi gy %%P?ﬁ‘%tse%alfﬁe& AcPatged®s coupl ed
to theScerioeml medapui es;, arfitdr @OBIUNbeabE g MaOARh takERepLEaNt ral

conput er

based upon_informgtion contained in the custom|limt order book.
Y44, A corrpclﬂué’l%egggﬁpédgto i“leltg’é’rf]ieoFrQ%ﬁﬂi‘@e Arrof3ralpl GPBe| e4LhsE dgent s
i tems fromehetgmneupr ofn idayeh ader i(si 8y, lébmwamaadittestaaddidancial
i nstrunment s, $ I d conmputer conpr.i si ng: means for converting specified i nput
Sft§ ﬁ n@ 3Pi

credit

i M

RF ot 524R%) of 1t &diFng3Pi nbtss BugeEd instrwesrlon et ng

means, neans footdd pestmbRiit)gEt he thadidkhy DMWhS 38 Bugehg af, muliti hop
t r adi ng limts;

15

20

25

30

35

the agegpdz who is selling L, P is the trade price, F, is the
amount of L bought and sold, Fg is P times F,, i.e., the
counter-amount in terms of instrument Q, and T is the
settlement date and time.

The method starts at step 351. At step 352, central
computer 1 issues an electronic deal ticket 353 to an auditor.
The auditor is a trusted third party, e.g., an accounting firm.
Ticket 353 has a plaintext portion and an encrypted portion.
The plaintext gives the ticket ID, and the time and date that
the ticket 353 is generated. The encrypted portion states that
agent B bought F, for Fy from agent S for settlement at T. Deal
ticket 353 is digitally signed by central computer 1 for
authentication purposes, and encrypted by central computer 1 in
a way that the auditor can decrypt the message but central
computer 1 cannot decrypt the message. This is done for
reasons of privacy, and can be accomplished by computer 1
encrypting the message using the public key of the auditor in a
scheme using public key cryptography.

At step 354, computer 1 issues an "in" flow ticket 355 to
buyer B and to the auditor. Flow ticket 355 contains a
plaintext portion and an encrypted portion. The plaintext
gives the ticket ID, the time and date the ticket 355 is
generated, and the name of agent B. The encrypted portion
states that you, agent B, bought F; for Fp from counterparty S
for settlement at T. Ticket 355 is digitally signed by
computer 1 and encrypted in such a way that it may be decrypted
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coupled to the postul ating neans, neans for communicating the nulti-hop
trading limts to the agents in the formof a customlimt order book 20
for each veQemv41225aki ng i nto account all of the specified PAFUSOYAET t

limts.

45. The conputer of claim44 wherein the postul ati ng neans

conprises neans for applying a maxi mumflow algorithm 46. A conputer
r eadabl e nediyuinyceppntsBngnd doputter a26ipeograst imstddiphuicers 1f orrwhnabl i ng an

commpdi ti es and

: h foit '
(AERT S ST i ok

fi nanci al

agent to psrdigom.the steps of: receiving froma central conputer a custom
l[imt 30 order Agoogagmégght akes into account nufti-hop trading limts with
t

‘ot her agents cO pF

ECTEMGTH LcofpBERran arttdoftem Eackely 3V dder to

the cerfi r adeldenpst ahdbes eghepandigafiQr meti of & aikeed 3ish LBgcgHsd gm | i mit

35 order

baok. 57 WD (12/0A225 PCT/ USUI [ -~7~17 47. A method by which a

‘conput er FRAAEEF eROFF ST PY Ao G CEYBFeE PP¥EABY- adbst B1airesiEt from t he

group of idieme eneptiskey toMmd tdies and ddvany alsOSELUNBRE Ssnsai d
conput er perform ng?t he steps of: converting specified input credit limts

into a set"®@F €6nP

BFi Sed ThadnrgYPEAft ROT Gt UptfitRges hbRAOYRU crgmmitsi ng

nodes represesiing, aentss, t6akeumosgahel BOreonect Rl Rat ks repLesenting
the t rlebdi n3%7l imts;

15

20

25
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is digitally signed by computer 1 and encrypted only to
agent 8 and to the auditor, not to computer 1. Two different
encryptions are used, one to agent S and one to the auditor.

Tickets 353, 355, and 357 can include the digital identity
of the individual within the agent 2 whose smartcard was
plugged into the agent's computer when the transaction was
made. The method ends at step 358.

Figure 36 illustrates how computer 1 electronically
reports a multi-hop deal. This method is performed after the
match has been made and can be done either in real time or in
batch mode. Agents B and S do not know each other, as they
know the identities of just their nearest neighboring agents 2.
The notation for this flowchart is identical to that for Figure
35, except that B is the ultimate buyer of L. and S is the
ultimate seller of L.

The method begins at step 361. At step 362, computer 1
issues deal ticket 363 to the auditor. Ticket 363 contains a
plaintext portion and an encrypted portion. Ticket 363 is
digitally signed by computer 1 and encrypted only to the
auditor. The encrypted portion states that agent B bought F,
for Fq from agent S for settlement at T, and that the deal was
fulfilled by multiple direct trades in D, the directed deal
fulfillment graph, i.e., the type of graph that is illustrated
in Figure 11. In other words, the auditor knows every agent 2

in the chain.
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10 deriving fromthe graph a set of nmulti-hop trading limts between each
pair of agents; and conmunicating the multi-hop trading limts to the
agents i W@ hzof122sm of a customlimt order book for each RgEASOU/$AINT custom
limt order book 15 taking into account the topol ogy of the network. 48.

The met hod of claim47 wherein the deriving step conprises applying a

maxi mum f | ow alrgostehnB649. conpfuftierst agens EoNMPiHemextaphpdotOsdddde with

ot her agent_ c uters ite from.the group of itens conprising 20
connnditi€§e§%g%fFHaﬁE?%Pn$ns€¥ﬁﬁEﬂtsge§BPdl?i?¥91§ﬁigﬁt t AEoFptR 15+
conpri si ngit asdb%RbaYWhé.ﬂldeJdiﬁﬁhaﬁﬁduﬁﬂr&&@séjé&mdq@ﬁt & GHStB&RA | fidncor der

book showi.ng, for each pair of itens to be traded, 25 nulti-hogltrqping
limts beﬂ&k@ﬁtsaFHefW? OQgEPSc BhpEEEP 28R eath o sarwest her "¥fdht

conput 8r s.ndd@. 168g Bfibrsé aueteaconput errf LA trfidr hbgs prising an
application programmng interface. 51. The first agent_conputer of claim49
wher ei n t IfF288°REF £Pendpt tFadfndiFeried qdaes iPntd Berbinl keyeciamiead Vnput

credit |imst 8ithdr INBohidsStorieRREIGAADYEET Bicit|RigE B1nubesgi ndlif 7
specified input credit limts conprise at least one limt fromthe group of
limts cofp@tsi-fgIpBarer orhan mers pudrlest fhatmer 25updstei Bn | Nekes for

quoted items: ¥akYmPeliflds: ff phBbebbel®, &8 111024 9:0182P, . there
PCTI 1 1S011~7~17 volune limts for quoted itens, notional position limts,

noti ol WerEReTPErPes2 matriedfi tBAPPOSPRSRRINTH Mereandtt pakieef fadem vol ume
limts. 53¢ Aceptbhed, by Wi ci@dl Whethageterdt 3A6S WhnkhuPtRite buyer

B of the deal. If "no", control is passed to step 368. If
"ves", control is passed to step 371.
At step 368, it is asked whether agent V is the ultimate
15 seller S of the deal. If "no", control is passed to step 369.
If "yes", control is passed to step 372. At step 369, computer
1 concludes that agent V is an incidental participant in the
deal, i.e., a middleman 5. Control is then passed to step 373,
which verifies that the sum of the edge 3 amounts having agent
20 V as a source equals the sum of the edge amounts 3 having agent
V as a destination. Sums are used because that agent 5 could
have several edges 3 in and out. Therefore, it is known that
agent V has no net market position change. Control is then
passed to step 376. At step 372, it is verified that agent V
25 1is the source node 2 (as opposed to the destination node) of
all edges 3 in Ey. In step 375, it is verified that edge 3
amounts in Ey sum to F,, the net amount sold. Control is then
passed to step 376.
In step 371, it is verified that agent V is the
30 destination node 2 (as opposed to the source node) of all edges
3 in Ey. At step 374, it is verified that edge 3 amounts in Ey
sum to Fy, the net amount bought. Control is then passed to
step 376, where computer 1 looks for the next unprocessed edge
in Ey corresponding to account A. Steps 376-382 constitute an
35 edge loop. Account A is any account held by or extended to
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5 agents itens fromthe group of itens conprising commodities and financial
instrunments, said nethod conprising said first agent performng the steps
of : viewwgozogaxtom | imt order book showi ng, for each p&cCr/ushi/itens to be
traded, nufti-hop trading 10 limts between said first agent and each of
sai d ather agents; and executing a maneuver fromthe set of nmaneuvers
conpri si ngcplatEmpgray dr.defototdepannysikdesethbycsaitbidier, agest sgaid

taki ng an Qr | aced by.15 gne of said other_agents. 54. The_nethod of

cl ai m 53 vﬁeﬂg{ r‘f%t %eegtg'ngOf e c g|en§ gaﬁa RUVRYE ImsT i28eunt aki ngraxsss
than an enfiire grederer 5hanAocanpuiears raadablecg®al W aQNPaLSidig conput er
program i nst rluictiitons f?x enabl i n% a.central conputer to 20 facilitate
-tradi ng, amdng a plPEFFEy P lgentd™eft BrsCFhotitfe e BPuid & no
conpri si ngvporodilebes thgdttadancizainnstaurent sn Sl sg@npyt er program
instructionsg enabling said ceptral conputer to performthe steps of:
‘converting P Ved FAPEFOL BRIt RPEESRnED® 2E2R38LB of conputeri zed

trading |imtsatgeaphi BE2a DEtMWIHeKeaNPhEshES SOEeS HRAGCERPLLNAGAIENT S,

sai d nodes being,connected by paths representing the trading limts;
deriving f$&6 ch&3Gr Bﬁnaf%‘é%dof TruPer heprEFai iy o seint P sSbeR viddn each
pair of agentgiesandcentpuli Catpiddheomytsp -9, thadingel i giisdp the
agents mé{blheg__ formof a customlimt order book for each agent, said custom
limt Yrd 6% BHRPRgVi bt ot S5shEreReR g foF thésnedgmrk. 3% 59

. AYp 9. Al 59, &cA¥n step 380 is executed. If "no", then by definition
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T portion. &he plaintext includes the ticket ID, the time and
date of issuance, and the name of agent V. The encrypted
20 portion states that you, agent V, bought F of L for F times P
of Q from counterparty X for settlement at T. 1In this case,
counterparty X is just the immediate neighbor 2 to agent V,
preserving anonymity. Ticket 377 is digitally signed by
computer 1 and encrypted by computer 1 only to agent V and to
25 the auditor, not to computer 1. Two encryptions are performed,
one to agent V and one to the auditor.

At step 379, computer 1 generates an "out" flow ticket 378
to agent V. Ticket 378 contains a plaintext portion and an
encrypted portion. The plaintext includes the ticket ID, the

30 time and date of issuance, and the name of agent V. The
encrypted portion states that you, agent V, sold F of L. for F
times P of Q to counterparty X for settlement at T. Again,
counterparty X is just the immediate neighbor 2 to agent V,
preserving anonymity. Flow ticket 378 is digitally signed by

35 computer 1 and encrypted by computer 1 only to agent V and to
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:é312fgégﬁﬁg!:(i8$§:()::g:(10?&:()::éﬁiiﬁgOgﬁi()--5|(10%&:()--SS(I(lo%&f()-
Pa S 1(. A s(y)stem gg—g {fegéc(i)l itating gr/ﬁa&dzgr)lé -t5V\|7O( ]'i(t):(gegl‘s( %i‘én?st(he
group of items comprising commodities and financial
instruments, said system comprising:
5 at least two agents that want to trade the items;
a trading channel between the two agents allowing for
the execution of trades;
flow limits on the traded items and on any underlying
inétruments to be exchanged upon settlement of the traded
10 items; and
a central computer coupled to the two agents, said
computer adapted to convey to each agent current tradable bid
and offered prices and sizes subject to the agent’s flow
limits.
15 2. The system of claim 1 wherein both agents are coupled
to the central computer when they are trading.
3. The system of claim 1 wherein at least one agent is a
credit-extending agent.
4. The system of claim 1 wherein there are at least two
20 credit-extending agents having trading channels with a single
non-credit-extending agent.
5. The system of claim 1 wherein there are at least two
non-credit-extending agents having trading channels with a
single credit-extending agent, wherein said credit-extending
25 agent has instructed the central computer that it is
permissible to have two non-credit-extending agents perform
trades via said credit-extending agent.
6. The system of claim 5 wherein the two non-credit-
extending agents do not have an available trading channel
30 between them, and the credit-extending agent yields some of its
trading channel capacity to the two non-credit-extending
agents.
7. The system of claim 1 wherein there are at least Ttwo
credit-extending agents having trading channels with a single

35 non-credit-extending agent; and
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1)"109%R& ()-S - Y& 10(499(2 dD-S( 1 Y& 10%& ()-S m 10%& ()-S |
10% & ()-S?T | [:tS! 72810% & ()- 115-10% & (21 1131 10% & ()-(
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| Y104 & ()-19- 'Al@%s&em) fq¥y faqijuiyEndng) tie| traging @IHEEPSULER0UIR () -
"#10%#&f§}5£3|$f f&%ﬂs cgﬁﬁrlslng commodities and financial
instruments, said system comprising:
a plurality of agents that wish to trade the items,
wherein each agent is coupled to at least one

15 other agent via a trading channel; and

a central computer that conveys to each agent current
tradable bid and offered prices and sizes subject
to the agent’s trading and flow limits; wherein

there is at least one non-credit-extending agent

20 having trading channels with at least two credit-

extending agents; and

there is at least one commonly-coupled credit-
extending agent having trading channels with at
least two non-credit-extending agents, wherein

25 said commonly-coupled credit-extending agent has

instructed the central computer that it is
permissible to have at least two non-credit-
extending agents perform trades via said commonly-
coupled credit-extending agent.

30 10. The system of claim 1 further comprising a second
computer coupled to the central computer, adapted to affix date
and time stamps on trade orders posted by the agents.

11. The system of claim 1 wherein at least omne agent
comprises a computer having a standard application programming

35 interface (API), wherein the API is coupled to the central
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custom limit order bodks taking into dccount mu

29. The system of claim 19 wherein the trading limits
take into account an input lot item position credit limit

15 specified by a credit-extending agent.

30. The system of claim 19 wherein the trading limits
take into account an input quoted item position credit limit
specified by a credit-extending agent.

31. The system of claim 19 wherein the trading limits

20 take into account an input volume credit limit for a lot item
specified by a credit-extending agent.

32. The system of claim 19 wherein the trading limits
take into account an input volume credit limit for a quoted
item specified by a credit-extending agent.

25 33. The system of claim 19 wherein the trading limits
take into account an input notional position credit limit
specified by a credit-extending agent.

34. The system of claim 19 wherein the trading limits
take into account an input notional volume credit limit

30 specified by a credit-extending agent.

35. The system of claim 19 wherein the trading limits
take into account an input traded item position credit limit

specified by a credit-extending agent.
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agent;
the buying agent and the selling agent are unknown to
15 each other;
the deal ticket contains the identity of each
intermediate agent;
the in flow ticket contains the identity of just an
immediate neighboring agent; and
20 the out flow ticket contains the identity of just an
immediate neighboring agent.

39. The system of claim 37 wherein each ticket is
digitally signed by the central computer.

40. The system of claim 37 wherein each ticket is

25 encrypted by the central computer.

41. The system of ¢laim 40 wherein the in flow ticket is
encrypted to the buying agent and to the auditor, but not to
the central computer.

42, The system of claim 40 wherein the out flow ticket is

30 encrypted to the selling agent and to the auditor, but not to
the central computer.

43. A method for an agent to trade with a counterparty an
item from the group of items comprising commodities and

financial instruments, said method comprising:
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order book.
44. A computer adapted to facilitate trading among a
plurality of agents items from the group of items comprising
10 commodities and financial instruments, said computer
comprising:
means for converting specified input credit limits
into a set of trading limits;
coupled to the converting means, means for
15 postulating the trading limits as a set of multi-
hop trading limits; and
coupled to the postulating means, means for
communicating the multi-hop trading limits to the
agents in the form of a custom limit order book
20 for each agent, taking into account all of the
specified input credit limits.
45. The computer of claim 44 wherein the postulating
means comprises means for applying a maximum f£low algorithm.
46. A computer readable medium comprising computer
25 program instructions for enabling an agent to trade items from
the group of items comprising commodities and financial
instruments, said computer program instructions enabling said
agent to perform the steps of:
receiving from a central computer a custom limit
30 order book which takes into account multi-hop
trading limits with other agents coupled to the
central computer; and
communicating an order to the central computer based
upon information contained in the custom limit

35 order book.
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47. A method by which a computer facilitates trading,
among a plurality of agents, items from the group of items
comprising commodities and financial instruments, said computer
performing the steps of:

converting specified input credit limits into a set
of computerized trading limits;

graphing a network comprising nodes representing
agents, said nodes being connected by paths
representing the trading limits;

deriving from the graph a set of multi-hop trading
limits between each pair of agents; and

communicating the multi-hop trading limits to the
agents in the form of a custom limit order book
for each agent, said custom limit order book
taking into account the topology of the network.

48. The method of claim 47 wherein the deriving step
comprises applying a maximum flow algorithm.

49. A first agent computer adapted to trade with other
agent computers items from the group of items comprising
commodities and financial instruments, said first agent
computer comprising: \

a display; and

displayed on the display, a custom limit order book
showing, for each pair of items to be traded,
multi-hop trading limits between said first agent
computer and each of said other agent computers.

50. The first agent computer of claim 49, further
comprising an application programming interface.

51. The first agent computer of claim 49 wherein the
multi-hop trading limits take into account specified input
credit limits.

52. The first agent computer of claim 51 wherein the
specified input credit limits comprise at leagt one limit from
the group of limits comprising position limits for lot items,

position limits for quoted items, volume limits for lot items,
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volume limits for quoted items, notional position limits,
notional volume limits, traded item position limits, and traded
item volume limits.

53. A method by which a first agent trades with other
agents items from the group of items comprising commodities and
financial instruments, said method comprising said first agent
performing the steps of:

viewing a custom limit order book showing, for each
pair of items to be traded, multi-hop trading
limits between said first agent and each of said
other agents; and

executing a maneuver from the set of maneuvers
comprising placing an order to be considered by
said other agents and taking an order placed by
one of said other agents.

54. The method of claim 53 wherein the step of executing
a maneuver comprises taking less than an entire order.

55. A computer readable medium comprising computer
program instructions for enabling a central computer to
facilitate trading, among a plurality of agents, items from the
group of items comprising commodities and financial
instruments, said computer program instructions enabling said
central computer to perform the steps of:

converting specified input credit limits into a set
of computerized trading limits;

graphing a network comprising nodes representing
agents, said nodes being connected by paths
representing the trading limits;

deriving from the graph a set of multi-hop trading
limits between each pair of agents; and

communicating the multi-hop trading limits to the
agents in the form of a custom limit order book
for each agent, said custom limit order book

taking into account the topology of the network.
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