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TECHNI QUES FOR REDUCI NG DELTA VALUES OF CREDI T RI SK

POSI TIONS I N ONLI NE TRADI NG OF CREDI T DERI VATI VES
WOROS864REFERENCE TO RELATED APPLI CATI ONS [ 0001pCTE208/078931

patent application clainms priority to U S. Provisiona

Application No. 60/987,993, filed Novenber 14, 2007,

whi ch is hereby incorporated by reference herein in

its entirety. FIELD OF THE | NVENTI ON [ 0002]

TEE@%@%M@%{E%@E%WM f g@?ﬁ%@@lnom

techni ques for reducing delta values of credit risk
positions in online trading of credit derivatives.
BACKGROUND COF THE | NVENTI ON [ 0003] El ectronic trading

SySt e, (58S R ERENCE T BRE AT A PP RGNS 2Y e

br ought yrcat CTrT T U TIIvYy cU Ll Curt ucTih1mTvVv LA Al ket S

days, traders.or deal ers. repres
ro0o RS Bier SO LR P PHorBanies i Fighaigial Application No.
routinely use electronic trading systens to enter into
60/9%/s Ui filegeNovemmtioy d 41 3 UHs akiqhdp derehy dnaprpriated byaeference herein in its
noti onal amounts. Each financial institution may hol d
entirevyl tiple credit risk positions as a result of buying
or selling credit derivatives. In the context of a
credit default smqﬁ EEESZZ QE:&E lg jES nost traded
type of credit der T T e may be
plotted for a reference entity to show the change in

[0005IDF: RS BREN B Df hd ﬁl"é@éﬂt Qv eRfioMRdIbte! ge)/leltallgnfe oﬁMﬂé &8dling of financial
maturities may include but are not

inst é}ﬁgé;tr N/Ioré‘ ép%:g?gall 2th¥ %8%8% mI)é%?fog arélﬁ&’eg%g’t%cglgﬁ%@% gor rgducmg delta
del.ta vaJ be cal cul ated.as a first-order
TG A BPBLERE R BB of the cDS
contract and a correspondi ng CDS spread. The
BACKGROUND OF THE INVENTION

[0003] Electronic trading systems, such as Creditex RealTime® Platform, have brought great
efficiency to credit derivative markets. Nowadays, traders or dealers representing large
financial institutions (e.g., banks and funds) routinely use electronic trading systems to enter
into credit derivative transactions involving large notional amounts. Each financial institution
may hold multiple credit risk positions as a result of buying or selling credit derivatives. In the
context of a credit default swap (CDS), which is the most traded type of credit derivative, a
credit curve may be plotted for a reference entity to show the change in CDS spread as a
function of maturity time. Typical maturities may include but are not limited to: 6-month, 1-
year, 2-year, 3-year, 4-year, 5-year, 7-year, and 10-year.

[0004] For each CDS position, a delta value may be calculated as a first-order derivative
between the present value (PV) of the CDS contract and a corresponding CDS spread. The

delta value may indicate how sensitive the CDS contract is in response to a one-basis-point
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delta value may indicate how sensitive the CDS
contract is in response to a one-basis-point(bps) nove
WO poovletssr edit curve. A credit risk position, BUEESHE8/078931
one corresponding to a CDS contract, may al so be
referred to as a delta position. [0005] Wile being
delta neutral overall (i.e., with respect to paralle
shifts in the entire credit-2urve of a particular
reference entity), a financial institution may stil
0 t/ S i e ' .
<bps>qﬁ%§%§g.§1§ i BlICE g\s*?%%lt?ﬁgdﬂgﬁlé g el pnding to  CDS
| ustr 83 thi s, probl . 1 shows an exenpl ary
Contra%h i3k a0 S ARPaS LB GBI 48TV al es are pl of Led
a tinmeline to highlight one bank's credit risk
[000§JosW gﬂ%h@n&fleléﬁ Ifeﬁlérﬁb%ter%@@r, ivtitheigspeal torpstrdls! gifts inge entire credit
positive and negative delta val ues nay of fset one
curveagiat peaticidmcrefcherse addtyum fimnalahostitution anayt $hidl heagxgesed to short/long
delta variance the large variance of the delta
crediP @Sk tjoditne Ghll scdrssipe ahatafiids 6n tthe tohlitoamnke hoFKE. NY illustrates this
these credit positions. For exanple, as the credit

probl‘éllﬂr Gl D sBNESH] %n‘%ﬁ‘ﬁ? BEScHRkAPEerE Qﬁck@{efdf(féft? QEIuQ@&rE’ :letﬁéd along a
dates, the bank's it and | oss (P&L mn have

tlmehne to €§-ﬁ]lg0{ dl n ’S cred rnlssltplog 1brtlsna|&ed Flient {1/151 lrjlglgs Although all the
I h I

posquﬁ aggl glggggflte%ﬁgndglﬂ}% %qagg fs[:tgg%,eqp O%Iggrlég(g S}glé %?ld up to ah}{ost zero, the
derivative deal ers have attenEted‘po sol ve the '

large glgliy adanse theobegpyaighens! ty delgagsifgnoraldbopreblengaticgo the bank
bilateral basis to reduce their risks, i.e., where

holdihf eyesarcedilpoeitibos. f Fordexahfpde tat ithegerpdis ciiive s quadioh ehirpes slope for
approach provides sone risk reduction benefits, it

diffe® b i@fuSity A, IBY BARA's profik bad IQRIP&ES il hatd toeswﬁlglaacordmgly In
bi | at er al process requires "trusted" counterparties

additeenk dahk ﬂﬁ@% %BS%F 8 dohaiif! lgg]? e 1f0ctle 891%2[ Hl «{}Stog@sebetween short

counterparty can only expec tigate ris
ositions for t he ot her counterparty happens to
and I %Osgf?léé‘%‘}‘ﬂ‘iﬁémiﬁb‘b?‘{%%sﬁ’ge TR the existing
approach is | abor-intensive, tine- consun1n

[0006]; Somegsrefib deravid Ve dealprathars Atrspptee & %V%the[abewﬂewbed problems

view of the foregoing, it may be understood that there
by ergregingiogniahpthanon prholbtegatdasindo reduce their risks, i.e., where they are able to

find offsetting positions. While this approach provides some risk reduction benefits, it suffers
from several limitations. For example, this bilateral process requires “trusted” counterparties
due to transparency in disclosure of positions. One counterparty can only expect to mitigate
risk positions for which the other counterparty happens to hold offsetting positions. Overall,
the existing approach is labor-intensive, time-consuming, error-prone, and ultimately not
scalable.

[0007] In view of the foregoing, it may be understood that there are significant problems and

shortcomings associated with current risk-hedging techniques in credit derivative trading.
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shortcom ngs associated with current risk-hedging
techniques in credit derivative tradi ng. SUWARY OF THE
WO DMERBA4SEN [ 0008] Techni ques for reduci ng del t BC/EHB2008078931
of credit risk positions in online trading of credit
derivatives are disclosed. In one particul ar exenplary
enbodi nent, a nethod for reducing delta val ues of
credit risk positions in an-online trading system of
credit derivatives may conprise: receiving, in the
online trading sl ' hNES, a
plurality of Cr3¥i9§??§§?§u> t Jﬁ§h§ﬁ?h?$?ed by a
plurality of trader clients, each credit risk position
[0008]aVvienbniguatebt seduaihg delanhlaesnatourdit yskdaisgionsireodine tedoly of credit
trader client's subm ssion is unknown to other trader
deriveiveS Mré discHREd.1 fliy oA pafticamr tékemplaby @mibbifint¥ht,td adedod for reducing
clients, at least two trader clients who hold

deltaosfa}i&g_t(;fi &edif rrﬁgiﬁgsftfoﬁg_hp_odﬁi éﬂég]]@ftgﬂg?gtsysjt&ﬁl%f %ré\&lt derivatives may

maturity dates; eterm ni ng sets to

applied to .delta valu of the credit risk paositions .
comPRP e bR et Pl K v lEp R ierti TS R0 greait risk
.at least two maturjty dates, such that an overal.l .
positigap subrftted hyha glurplify oft traden sticqtioeach £drdit Bl gatidon having a delta
credit risk positions remains substantially unchanged
valuegfnder mahveitygptei wheeioneagh tiader disht’ & sfrhissipr 1s unknown to other trader
cal cul ating, based on the determ ned delta offsets,
clieniRpideatifiingg foomnttise plurdite dif ttrader claitd, \ae ldasades tmégdeidntsovho hold
realize the delta offsets; and executing the credit

offse@RL| ¥&dil M& pbREER SHBNGad W&o ahath8FSdardsVReeFARGg delta offsets to be
clrrents. [0009] In another particul ar exenplary

appli%i"JPoogé&lP‘i‘:"{/jehuesa(ﬂC tﬁl: %Fthﬁtpl@ngpcgsEtﬁ)qlls 1815 %}? _h%n%tquas? WQ lifader clients and

erivatives may conprise:” a processor; at least one
.Stora devi ce coupled to he processor: a use

having e 2 TS Vst BERTY 65Eheoh GEUSGT I bIgHEO Gl dhe at least two
communi cation networks. The processor may be adapted

tradef glicpmetasitaikePonitions faeaing substastialyimchanged giteyidgjapplication of the
and the user interface to execute instructions to

delta péfstor mlthetiigy|Hassd ny theadktsrmined eelta wffsets,nndtivealomhpwmres of credit
tradi ng systemof credit derivatives, a plurality of

derivati R0irddek in8kde@ a8 irtd12B $hes 8l dftRes; Byd axqeubifi@ttet dtedif derivative trades
trader clients, each credit risk position having a

amor3&hd & ¥4k Hbo BAGkrR1iBRLUri ty date, wherein each

[0009] In another particular exemplary embodiment, an electronic trading system of credit
derivatives may comprise: a processor; at least one storage device coupled to the processor; a
user interface coupled to the processor via one or more communication networks. The
processor may be adapted to communicate with the at least one storage device and the user
interface to execute instructions to perform the following tasks: receiving, in the online trading
system of credit derivatives, a plurality of credit risk positions submitted by a plurality of
trader clients, each credit risk position having a delta value and a maturity date, wherein each
trader client’s submission is unknown to other trader clients; identifying, from the plurality of

trader clients, at least two trader clients who hold offsetting credit risk positions on at least two
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trader client's subm ssion is unknown to other trader
clients; identifying, fromthe plurality of trader
W@R10eM64550 at | east two trader clients who hol dPCT/US2008/078931
of fsetting credit risk positions on at |east
twomaturity dates; determning delta offsets to be
applied to delta values of the credit risk positions
held by the at | east two tradler clients and having the
at least two maturity dates, such that an overal
matuHSJ thle d&t ni f? (ﬁm @ttfseltse?vc‘tbe likd alg e({ellt% @a%ﬁ‘és of the credit risk
pos trons remains substantially unchang
he n of the d a offs
posicBay it Witng Pl Bt BotsutdiS b hivh ﬂﬁeﬁ?ﬁ%ﬁo@@s@e@ﬂty dates, such
notional amounts of credit derivative trades needed to )
that greqyqralb deli ofj epghaolothesattleast 4ve tende gligniy aqredit Hpledpgitions remains
derivative trades anong the at | east two trader
substghtiadiyt wnchjuQed OffteOriee hpwlimticmlof ¢hd delfa offsatiiecadgudatangs based on the
and net hods of the present invention is that they
determafad! ddl@t &fRB, @otbidl GindNitsebeeiedid etivathadirit®s afecddded tealize the
derivatives on nodern conputers and contuni cati ons
delta %Yﬁét?%d e‘%@ﬁﬁﬂﬁ thed GERPEGR)ati®f (rE88ds affonk ke ﬁﬂé&s@ﬂ% @ clients.
hods of the present |nvent|on [1Tes™in
[001@p I%Aegtlrecéhzn?(?acl);er S ?ﬁafys e i rcl:lgtm%?tislg (Pj t gep\all‘énscg diT: CLon DS that they
to carry _out the delta neutral ucti.on functlons an
facilifgich gpore SERHPRYUPECTWBIC fradnei Qfgcra&t %ﬂ&%ﬁ@ésonomé?@dmmputers and
ri sk positions disclosed herein. [0011] The present
commuypjeationd Aysimy. Adothpieteefunien ieffeet afrtherpyséengfeansl methpdsof the present
reference to exenpl ary enbodi nents thereof as shown in
inveritioe l&e ¢o heaspyeinkizedrawipugs andebmenunivatipn dsends dndvsefitvacnprograms
is described below with reference to exenpl ary

that BIPBESERufed dnld C&le:&i tPearHNEIRIRE 896 dddhl 4RBoR HBREBAS and other
invention is not [imted thereto. Those of ordinary

h

techn\‘?ﬁe% h)rr erg%%%@erhta a'grﬁt\élk gﬁ%‘@&? ﬁglit:‘ g(?rsgtﬁéﬂagﬁl%:ﬁggg h&8m. her ein

001 {05 34T ST el S AR i reerence 1o
present invention as descrlbed herein, and wth

exemplagy, 6Ebogignet therephes Hrosgieitthe Ageampaghingeljaw@gnt While the present

significant utility. BRI EF DESCRI PTI ON OF THE DRAW NGS
invenftio0 18] desvribedidrelavo Wk tefarence & fenbinglary reddrosliraerds.ng should be
of the present invention, reference i s now
understood that the present invention is not limited thereto. Those of ordinary skill in the art
having access to the teachings herein will recognize additional implementations,
modifications, and embodiments, as well as other fields of use, which are within the scope of

the present invention as described herein, and with respect to which the present invention may

be of significant utility.
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made to the acconpanying draw ngs, in which Iike

el enents are referenced wth [ike nunerals. These
wa@le@wioengso shoul d not be construed as |imting BEEUS2008/078931

present invention, but are intended to be exenplary

only. [0013] FIG 1 shows a bar chart illustrating a

hypot heti cal bank's exposure to short/long credit

risks in successive maturities. [0014] FIG 2 is a

flow chart illustrating an exenplary nethod of

reduci ng de'ﬁg;ﬁﬁbﬁgpﬁﬁw "i‘HihDRSWViN&ES In
accor dance
i nvention. [0015] FIG 3 shows a nunerical exanple of
[0012 delorderne fadilitgtepr udles sndemtaidimgngf thepresesdierertionerdfaence is now
i n accordance with one enbodi nent of the present

madel tamidc@mparﬁﬁg,@ﬁﬂawﬁﬁ,sm WhicH Gke BewRn® aidfBBsre €l with like numerals.
exanple of a delta netting process involving nultiple

Thesd Hf”a%ﬁ scéh'oﬁf(\l_t ot 't BhGAIH3G iWhF% %@@%g&?’ﬂ%h 1 ,tbuP re intended to
t he pr%sent i nvention. [0017 G shows a bar chart

beef Ilrstrgging a reduction of delta values after a delta
ﬁ%?f¥%a ﬁrocess i n accordance with one enbodi nent of
the present invention, [0018] FIG 6 shows a nunerica

[001Hy il d Tovina brprlan disHating 2 epgheder! Sk e fagosyse to short/long
accordance with one enbodi nent of the present

credif miks i pupgessp\@ONGrifsG 7 shows anot her numerica
exanple of multiple leg delta weighted switches in

[0014ic FuGdarica fivw lehom éll et ok rkemplathmefhodsEntducing delta values of
i nvention. [0020] FIG 8 shows a nunerical exanple

credit HdlUssltRnk RPacoflaflcd With Bl BHBSARRNI 6F (AE FREGRANGRnMbA. N
one enbodi nent of the present invention. [0021] FIGs.

[00153; ]F§GS @Oéﬂo% eanplkrﬁlér%cé'ﬁ %%%g?@ h(g{eas 48 ﬁetﬁﬁ% ﬁagod;:égsg Idg])l(}gltillegrntwo trader

ocess 1 n an on rrvative

. in accordance wi th one enbodinent of the present
clents iy B ORI DR AT ESTBESERR P BRPEESFHE PRRBNTT ON [ 0022]
Enmbodi nents of the present invention solve the . .
[001¢]h dies desdfi shaws prgBleass axpamale) oftajdedfa netting process involving multiple

trader clients in accordance with one embodiment of the present invention.

[0017] FIG. 5 shows a bar chart illustrating a reduction of delta values after a delta netting
process in accordance with one embodiment of the present invention.

[0018] FIG. 6 shows a numerical example of multiple-leg delta weighted switches in
accordance with one embodiment of the present invention.

[0019] FIG. 7 shows another numerical example of multiple leg delta weighted switches in
accordance with one embodiment of the present invention.

[0020] FIG. 8 shows a numerical example illustrating a mid fixing process in accordance
with one embodiment of the present invention.

[0021] FIGs. 9-13 show exemplary screenshots of a delta netting process in an online credit

derivative trading system in accordance with one embodiment of the present invention.
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ri sk- hedgi ng techni ques by providing an auction
mechani smthat offers such benefits as risk reduction,
W@ e@des4sanonymity, matching efficiency, and  PCT/US2008/078931
straight-thru-processing (STP). In particular, a suite
of delta-reduction or delta-netting functionalities
may be inplenented in or with an online credit
derivative trading systemtethel p deal ers/traders
anonynously and efficiently flatten their delta
posi Ui ons. hef At i DESCHIPTIDN biF ik 1INV TIOR
ment i oned » have
an associ ated delta value. A delta value of a CDS
[0022]oHmizstimentts af gerdréeseut @ventanuol vieytheralyoviealesgriedgirbyems in existing
calculated in two steps. First, a first (i.e.

risk-1dk BigNadhniqfes 9§ NProvidlngean( Ao fmdcheniCRIh&CHTdraGlichMBdefits as risk
be cal cul ated based on its corresponding credit curve.

hen e : - ifhe
R e e S L A A A e v VL
.the CDS, contract be .cal cul.at ed. ..The. di ffer.ence .
partigylf, £ Rt Ak TEbn BF AR BB Fbigdlfiegh MG LR Fpemented in or
.. represent the delta value of the CDS contract at the
with gar prling geditedegivriye UBGING afYStEat? Ai5Imgalendmdetinaaymously and
delta values for all of a trader client's credit risk
efficipady flittengheindeltt pasitiony Egral serigedfi matuttiere may be
determined for the trader client. A "delta neutra
[0023ucAd mentidned efidiet, @acincradit kislo pofitioe 8B$ hiave ai adseasted aelta value. A
part of which a net or overall delta value of a trader

delta Ghiu@ ¥ a 1SS 8kthact hSKpRQ&ilAd rﬁﬁ‘t%rifﬁﬂi’iﬁ% BS typihasily 2atcuBkddYin two steps.
unchanged despite that trader client's participation

i Ne es.. ' '

First, & n{sg @V%é ?])grginglﬁlzﬁésseﬁfgeﬁllﬁ% gr\?ngfggée: nga(fzd)llltlﬁgﬁﬁ%ab% ??ﬁptﬁ%d based on

e B S 2 B o0k S aP B SbE She bt poin o
invention. The nmethod is typically inplenented in

somecHAREEYS | W wisedendriienmeywe P\ a8 it%E%GW%¥ may el galculated. The
derivatives, such as Creditex Real Tine(r) Platform

diffefe0@2Bdtween the dpst208 thasagpodiBVohay bé esedrtoeegadent thegletrmyalue of the
be sel ected as subject of an upcom ng auction session,

CDS @Bfkrddnat e PaitRilas as®irRy. MRYcdalaiiead eh suMthlng deltaivalues for all
possible to includereference entities fromall sectors

of a ticrd'ﬂeﬁcﬁé.ﬂ?glc?ecﬁltlﬁ%ﬂ ﬁH@itﬁ)%%,sa.l Rftorioherlafi JARA SalRb ‘?rﬁa%/r 64 eferhned for the

OoCcus on

trader client. A “delta neutral auction” refers to an auction process in at least a part of which a
net or overall delta value of a trader client’s credit risk positions remains substantially
unchanged despite that trader client’s participation in trades.

[0024] Referring to FIG. 2, there is shown a flow chart illustrating an exemplary method of
reducing delta values of credit risk positions in accordance with one embodiment of the
present invention. The method is typically implemented in connection with an online trading
system of credit derivatives, such as Creditex Real Time® Platform.

[0025] In step 202, a group of reference entities may be selected as subject of an upcoming

auction session, and the auction session may be scheduled. While it is possible to include
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only a limted nunber of reference entities in each
auction. One concern may be that including a |large
wWmenopee456d reference entities in any given auck¢DES2008/078931

session will place a | arger burden on traders and
tradi ng assistants to upload positions and nonitor
auction results. Thus, according to one enbodi nent of
the present invention, one séetor of credit
derivatives or a subset thereof may be selected for

referén%g leH&ﬂl&rhérﬂ ﬁas(é‘ao%l“iﬁt \ sq 18 gﬁ&io?lnsess &ﬁgt is orgi grefaraple to focus on

tor-specific auction ss ons may Be schedul ed for

only §yiatet FouBes dhabeFaEe niihan s hobeRor BPetpiber iy be that including
derivatives may be schedul ed on Novenber 16, a second

a largg upbss of e eicne FEHICAL HHDEIN Vi AEOn 5SSty kplacee Hges durden on
on Novenber 30, and so on. According to another

tradesrind diadergt a,ssiistlaats ¢o spmad pdeader sxdmagnitve aadtiamvwesiiltso Thus, according
propose their top choices of reference entities for

to ont BEIbYSin@At bMNtha PrsPRanvdmdionUsiel settof 66&EMIN dern@itivexaimudset thereof
each trader client may identify the top 20 reference

may @é" Lel1d de@Bfol fdARid il dASR Guctith tsBss@®in. Wil QULe 3G CHREific auction sessions
|n1tat|ons Then, the trading system may determne a

may foe scfledu for Eeer%:?r n(f ffﬁren¢ datlees P%?Se)%gm e ahfers{ auc%on session for
pr oposa S an 'S I Na I'i'st SO to

, aucti on_ sessi on. The frading syst m ma

Flna@&?éefﬁ%ﬁ%q ng%l%gweﬁ% Sphated C%EY%’QQ%S‘F 73 second auetion
reference entities, for exanple, by excluding those

sessiqrefasrAsemotye beckassmahhe seheda eélqnelﬁqxpnni@é 0i ared spledt iAscording to
an auction within the past three nonths. [0026] O

anotheokhbedinidne sadype and deolvsr age beaylldeqe nd popotdieheir top choices of
trading system s capacity and/or trader preferences.

referénfce diStidsF8 inBRGIN d &R LFDHNRAE i@ ioR&BYsidRYFIPexahpleedh tder client
submit credit risk positions on any and all reference

may %ﬁhhfa}u : ? | t% bh QWferdRC LR LRt Bd T}ltcluggd Ofith] %ng‘l%ﬁ sdcfd}- limitations.

participants may a € require

dit curve for nce en
Then g’@ztﬁd”iéh b el TR WA RSB bt bapeg gn the wrader
pl oad their credit risk positions and narks to_the
propqsalacﬁmﬁgvuéyﬂx Bfinghlstgpmstiane iiords thseausbomisestien. Jing traidmg system
sinple yet flexible

may impose selection rules to ensure a broad coverage of reference entities, for example, by
excluding those reference entities that have already been included in an auction within the past
three months.

[0026] Of course, the scope of coverage may depend on the trading system’s capacity and/or
trader preferences. If desired, each auction participant may be allowed to submit credit risk
positions on any and all reference entities without sector restriction or numerical cap. The
auction participants may also be required to submit a credit curve for each reference entity.
[0027] In step 204, trader clients may be invited to upload their credit risk positions and
marks to the trading system. The uploading may be conducted via a simple yet flexible

process. The positions and marks may be first prepared off-line by traders and trading
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process. The positions and marks may be first prepared
off-line by traders and tradi ngassi stants and conpil ed
WO pa00/06458pr eadsheet format (e.g., M crosoft (r)PERUTSI0PS/078931

As long as the spreadsheets include requisite colums

for each position and mark, the tradi ng system can

easily map the columms to the required information
fields. For a credit risk peS8ition, the requisite

colums may include: Reference Entity Nane, Seniority,

assmtlyﬁilts Ukt ?1@81 ihoH read-gﬁgetﬁgwt(e yMp:?o @E&Cé’i‘) ?&l tlffﬁ‘ng as the

ue at turlt r an equi val en net not I Ona

d|t|onaII t he .Anou u a :
spreadTeBring it SR el T BB BT %ﬁ& i ufing system can
mark, the requisite colums may include: Reference
easilyEapt (e NRINSSEn fher feglyiredvinfermatipn fmglds. &of @rcredigdjskrposition, the
Md. The Md refers to a proposed m d-fixing price
requibigvallurhioy mby agéudexBelgtdnoa Enidyt amatSeuwiryy, Mdterityy agteAmount. The
clients may choose to upload their original trades,

Amoaitdmh 1 8e teftBeh Ngelsy $ileeranmanaal @ilaateuivaiint ne€CD8 notional amount.
positions in relevant reference entities. [0028] Once

Addifi&%llgghggﬁirﬁgm§ﬂfa %g%\ﬁﬁlhéd A &HERRARRR ﬁtlbﬂfoigﬁrﬂ%&%é)ﬁbsmon For a
s readabl e e tradlng syste the crediT risk

pasi tion narks na be RY i dat st.er 206
rnark ale reﬂulsﬁ? ﬁglufnrng dnar?/gmé%/{ls o f%rafi/ncg i n%rt])éﬁ Ca | ymlog eyn n ?tunty, Bid,

ol ) eI OGE S LS8 LS8 ARt Tt

aucti on seSS|on) Valid reference entity names may be
Alterpgipisbd the tregervaentsdmay choeseaindaniend tetr asigingl gradgheand the trading
val i dation process may al so include highlighting of
systesubhoy ciladite dldil&iﬁéﬁﬂ@ﬂsiﬁoﬁﬂ‘ﬂni rtleeant refdenta énttmsi on of odd

maturity dates (i.e., those other than the | MM dates),
[oozsqn ©rcdant ivpldaatd Qpre@dshbaty alrd Ghapptd eNafoRARIUM Helde réhdable by the
l'ess than zero or in excess of a billion). I MM stands
I
tradn{:%gsrys{eﬁlg rtﬂeen%rﬁ(ﬁlpﬁ %Hggﬂg eac(:}]@i Eg ?al CPA% ih Q%gr%%ﬂ fgr example,

20, Se te

the tr&%ﬂgalsyst%rﬁ er ZQ]HS@ rggy tn&vgfﬁ rg% é])afl r:létatles (e. g.s,tincorrect names

term nation date 0029g ILn sone instances, especially

and/or fcofRe RATHi ROt SHPRASSY {9 B dN CHEENLAELoN aeriophddalid referénce entity
previ ously conducted via the trading systemand/or its

namea ssydicanagpet adencalpt 1o e seypdardrigxtistreng. The validation process may also

include highlighting of subordinated reference entities, identification of odd maturity dates
(i.e., those other than the IMM dates), and identification of invalid notional amounts (e.g., less
than zero or in excess of a billion). IMM stands for the International Monetary Market, and
the IMM Dates are the four dates of each year (i.e., March 20, June 20, September 20, and
December 20) which most credit default swaps use as their scheduled termination date.

[0029] In some instances, especially if the submitted positions resulted from trades
previously conducted via the trading system and/or its associated trade-capture system, the
trading system may already have information on the reference entities and can easily confirm

or verify the positions and associated credit curves.
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tradi ng system may al ready have information on the
reference entities and can easily confirmor verify
W0 b@pessst i ons and associ ated credit curves. [ OBGOPS1008/078931

step 208, at or near a designated auction start tine,

the trading systemmay automatically run a matching
algorithmto identify potential trades, switches, or

term nations of offsetting pBsitions held by different
trader clients. A nunber of approaches nmay be taken to

[003@%@ ﬁénpg 2b§,eatnm Going c&rs%tﬁgéﬁ du0 3¢ %%‘l[d gg%%ﬂ‘ﬁ%&%ding system may

nts of the prese I'nvent i on

exenpl ary appr,oach may be for .trader.clients tog submt . .

a“to%ﬁ}cg& “?i%lat“?"g‘ék}%g P%?%& °pit ep‘%q%“t@i gég?se SWH‘%};\% or terminations
attenpt to reduce or flatten their delta positions.

of offspising pasitiaps Bsld by Aiffernt thdsr AigEh Adtindhsalof apsasghss gray be taken
the submitted trades in a pro-rata fashion. That is,

to aufoprateathy nsitehghgproedsene pcordanté wythamdbodemeants afythe present invention.
conbi nation, the system may execute trades such that

[003Badhedeangilar9 apprdddR rmsy} de fof thie aleder ® wWulitl adak dfttfades they
order filled in the sane relati ve anount to the ot her

would 8k b Sex@Butt g a%aﬂﬁ*ngnit 46 Bduck g @8 thdPRKta HBGAZhs. Fathe trading
exanpl e, consider the follow ng where subm ssions are

e i P o AP L RO BRAATh b PR Patign i
be traded is $3MM as this is the smaller of the total

for a@uyngﬁaa%fenaﬁ 0 eAnE SRANT YA OARASIORE the RPtRIG TBApPECHig Epdes such
mat chi ng process, orders may be filled based on the

that ¢agh|dgaliengnradthar pign:of ghe exderns wankl g@uls ¢der fijled jip [the=same relative
Buy (Sell) order size c Totl Total Buy (Sell) order

amousit ®ethe bthet dedl@t be et daawrl sideadfahe ouder fook. = i Y f  n
maxwherein f is the fill anmount for dealer i on either

[0032]N&FobeYapleS Bbdsidel @R fOMIWGHL WRErel SibflsIdRtakY two buy orders totaling

$3MM and three sell orders totaling $7MM:

Bank | Order Direction | Order Size ($MM)
A Buy 1
B Buy 2
C Sell 1
D Sell 2
E Sell 4

[0033] In this case, the most that can be traded is $3MM as this is the smaller of the total buy
amount and the total sell amount. Using a pro-rata matching process, orders may be filled

based on the following relation:

for each bank,

Buy (Sell) order size

Buy (Sell) fill = -
Total Buy (Sell) order size

X Total amount tradable

or, in mathematical notation:
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under consideration), OL is the original order side

for the dealer, n is the nunber of orders on the buy
W@r008864556i de, and trmax i s the maxi num anpunt PCHEUSIINE078931

[0034] Using the above exenplary set of orders, the

sinple pro-rata matching results for Banks A through E

shoul d be as follows: As can be seen, on either side

of the order book, each banklOgets its order filled in

the sane rel ative anount as the other banks. [0035]

wherdi HZ ?sdt\ﬁ@rf%l?%ﬁéulﬁffo} H&leqr Q)n %%n)gr gﬁgé@@'d}% &J#ggzhf@%ver is currently

cre

undewaona}b% B3Rk 4 e 0'51?%?%? PR oRf g ckalr sl @fimber of orders on

there are al so sone dlsadvantages For exanple it is
the byyyer éliside. ditrdp thejmadpem speunpieddiye the trader's
overall delta value for the credit in question. For a
[0034)ad &sivgh Ereeatidve reeinplaay setngfl erdousy tifes einiple praterta amtching results for
mul tiple sell (buy) orders, it would be possible for
Bankg mhmugngesH@u},d Hesglfbllows:de deal er to see relatively
who h t he | ar gest p05|t|on to fill. For exanple
conTBIfk T GraeAPrilIER ¥ OyaRF Side ToRINT) BIIFSHEV) &7 2
1V

an orogt :>| VA VI—dt Tge Uuyl:‘l 5 W T Or get
$I A 2N AnA IBI’\M r t q‘ A/ Licl ne nlvn vfff]iaoy

Fil %’f“dwnu i a0 2o tho sbior) oxodul 0
trafesCuith t heddhl | owlng sizds: $0_5MM O |afi9%
$1. 5MWP_from whiddh the|seller 2coul d see th&ft t het? P g
count eEpanty hatklt he | argest di gi nal | posli.ii on.| €&.9%
course, the seller in this case would not necessarily

As cdNBWsdetabn iefth¥asidd BE tHRMNrierSBIdke Bachl bdnRadetst € ofdeAUBSd in the same
executed reflect the relative positions of the

relaiGUAbRIORE GRolAARC] One approach that preserves
ta neutr | st reducing or eI|n1nat|ng
vi dua de t val ues at t mat ur it kefs .

1003310 g’ B aE Gt RP A g o AtmEd Revppes 1y fEssimple: 2
described in nore detail below, the delta- nettlng

each greditdnHELNESN PRvenveeredidhtsolafiong 28¢ (Poisie falo- NP aAerbank takes
clients who hold offsetting credit risk positions on

priorigy overastothano hewener .t theatre susangnchédinadyaplagengFdettample, it is not
offsets to delta values of the credit risk positions

delta hehtehl Y dbésencllprdse@s tthd td@ler’s overall delta value for the credit in question. For

a case where there is a single buy (sell) order and multiple sell (buy) orders, it would be
possible for the single buy (sell) side dealer to see relatively who had the largest position to
fill. For example, consider the case where there is a single seller with an order size of $3MM
and three buyers with orders of $1MM, $2MM and $3MM, respectively. Using pro-rata filling
of orders would lead to the seller executing trades with the following sizes: $0.5MM, $1MM,
and $1.5MM, from which the seller could see that the third counterparty had the largest
original position. Of course, the seller in this case would not necessarily know that it was the

only seller or that the trades executed reflect the relative positions of the counterparties.
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trader clients and having the at |least two maturity
dates, such that an overall delta of each of the at
WO @453 trader clients' credit risk positi oPGI/US2008/078931
remai ns substantially unchanged after the application
of the delta offsets. According to one enbodi nent of
the present invention, when the tradi ng system
searches for two delta positlilons that offset each
ot her, a gap between the two maturities nmay be

[003(§Jie a@rr{se?ﬂjgrg Rh afff i%gﬁes ane%%ﬁ@' Whi ?Qﬁ%lng;or %gﬂﬁ&&mg findividual

I NSt ance nnnt gap
a first

i mposed. .. d Ita positio be offs

delia g BRa Gt GIPREr PR MR 2 ot it R OB R GIT 1 yAs will be
IS 9 nonths apart fromthat of the first delta

descrihsd ipjrapretetal belpyel thedal@-nsgiie propediro Wynayelve identifying at least
18 nonths apart fromthat of the first delta position,

two trduer thieuds who st effsatting sredi¢ cisk tphetisecomdt tedtttayo maturity dates and
position instead of the third delta position. [0037]

then Ap}0YiRgdeRPPIOAS ko Helta VaEH4CINBe Ofed|risRipdsitiongheld by the at least two
i ndi vidual delta values nmay be to selectively

trade} ElidHkN A Chavifly maoalt el twd'mBRffty dSRIRUEK Bk hin SGEIaM AeltY Bf each of
transactions.” This nmay be achleved by setting up an

the ap P tr?woat (f%r CP n C’eqeél? V\Iger el nnst rh ?na\llnasrsI %btl gt%al unc an ed after the
Foor g Ral vge
nhoti onal anoun (0] a es an

.of . im z tlon o m ni n1ze the to notlona

apphmarﬂ? G et sA‘iﬁQ B R U DAY %ﬁ? R gt jipypntion, when
algorithmto ensure: (a) each dealer's total PV can

the tigpiag gerstaint searehes pdpofdedtd positiges fat pibefeasch OPler.engdp between the
dealer's total delta can change within a specified

two matugiéie0nayabeuBmjtednfbr (expmekc lto dektain’ surdedrt & @bnthk lor years. For
maturities can change, such that, if the current delta

instanc®, REAAhbMA, gaptliiRMBNBOUBpdsed 2 Whé:ghtelryt A RRDAL XL be offset
amount but can increase to zero, and, if the current

agamg@élth%r b SePYRI &élt\éajosftlgn%{bsg (\j/e? 9%511&509 g]%elryﬂgﬁlet of the first

pOSI IVG anount ecrease to ralnt C

deta i % it GeBebe iy ‘DS S ST ﬁat%ﬁ Hon? 13 of the firs

procedure to enul ate a delta neutral auction
deltappgition.ghe Fyding pyim qagerieat e seeong sltapoaign Wﬁf@?ﬂ‘l PE (e third delta

~to change to be closer to zero and by constraining the
positioot al delta to nove in a small range of values, the

[0037] Another approach for reducing or eliminating individual delta values may be to
selectively terminate, in whole or in part, some credit derivative transactions. This may be
achieved by setting up an optimization procedure wherein the variables are the notional
amounts of original trades and the objective of the optimization is to minimize the total
notional amount. Constraints may be added to the optimization algorithm to ensure: (a) each
dealer’s total PV can change within a specified range of values; (b) each dealer’s total delta
can change within a specified range of values; and (c) each dealer’s delta at all maturities can
change, such that, if the current delta is negative, it can change to a slightly more negative

amount but can increase to zero, and, if the current delta is positive, it can change to a slightly
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opti m zati on procedure ensures (to sone extent) delta
neutrality of the resulting set of trades, while
W@ povaloeesneousl y reduci ng the variance of del t aP@UHUS98/078931
for a dealer. [0038] By mnimzing total notional, it
is possible that a significant nunber of trades wll
have their notional anpbunts reduced to zero, which
nmeans theoretically that tho@e trades can be
term nated. However, because of the constraints in

morep (?s?t%/e Q{PBYIBW (?C%Hage 86 Sd%%t tcécgrgsttlraﬁft rty)s a(léﬁrﬁa?&{??laﬁ%gbjective of

e sone trade onl

minifﬁ@fr&tp?ai S8k a5 i el T35 otz Prpgsepre o emulate
price Ievels may be determ ned for trades to be

delta @ﬁ@é@t%é‘lowgl Ehat ipbyiietving e RRyitPng 8t AyhfLuEity to change to
enpl oyed in step 208 above, a fair nmethodol ogy is

be cldesito abloeanidoyy eomtralitninggthartytalr deltd toi mgve maaemabtrasgef afi values, the
mar ket | evel. According to sone enbodi nents of the

optinf #®@Nirotddvendrsaies (foh@nieadxternvhidt nduaiigly ofaie BBulting set of trades,
establi shed based on a third-party benchmark. For

whllees)fﬁﬁpétféouﬂ rCduRh §Qﬁé GarldnMbf NIGRANAERSr aRSeQier der s of
deal er consensu pricing or aggregators of deal er

ata nay. _be us ed as.a basis or.re ence.to dete
[003@ F%')ra}i my 1 1zin Otﬁ,lo{lotl nlagl it dsa]eosmb;eoglia La, §m ican nulinhgre OFtrades will

have St ki OB TBA K61 © FsBawh ﬁe&gpﬁ&ﬁ@reﬁeﬂhﬂiﬂ@%ﬂ%ﬁ@dw can be

pref erabl e enbodi nents of the present invention, the
terrmﬁ@tﬁfrl Hemicuer, bespuse ofete bensgaingy imi peag anhirbaadh delta (i.e., Constraints (a)
"md-fixing" process. First, each participant may be
and (b)) tHeed wild bs sbniettraaled ticht aﬁldbn)]ly laf patialpy teemidaededndf athers that will
each position it wishes to execute (or alternatively
remafnOr every full year point on the credit curve).
Al ternatively, a participant may submit a md price,

[00392]9 e{,f]éerg?{% ‘ieaggg %)r@g@ Br in s?? ﬁ) 'bfl@gf B9 %Iiieqy Su% be determined for

and o , for exanp actlng

trade% &olar?eg{]egu ag di kfg%rsg‘f %ﬁ{g l{gt{}n%t‘ﬁ]}:llggl gqumﬂ} ?sg%g]ﬁlg n s?éjp 208 above,

el ectronical ly and |inited to a time w ndow. Second,
a faig, Wﬁhqqoggiyn@ irpblg fpr RECCMURE WY tereéng et;@@p; aMadfalr market level.

Fi xing algorithmmmay be applied to the
According to some embodiments of the present invention, the fair market level may be

established based on a third-party benchmark. For example, pricing data from independent
providers of dealer “consensus” pricing or aggregators of dealer data may be used as a basis or
reference to determine a price level. Potential data providers may include Markit Group
Limited, Fitch Ratings (CDS Pricing), and/or CMA DataVision.

[0040] According to other more preferable embodiments of the present invention, the fair
market level may be determined through a “mid-fixing” process. First, each participant may
be invited to submit a bid and/or offer price level for each position it wishes to execute (or
alternatively for every full year point on the credit curve). Alternatively, a participant may

submit a mid price, and from that mid price the trading system may synthesize a bid and offer,
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subm ssions to determne a trade |evel for each full
year point on the curve. Third, trade |evels for
WO e@eno4smml rmaturities may be determ ned usi ngPCT/HE208/078931
i nterpol ati on between two consecutive full year
poi nts. [0041] The Creditex(r) Md Fixing algorithm
has been described in prior, related applications
whi ch are incorporated hereild-by reference. Here bel ow
is a brief description of this algorithmwith a

for e%ﬁﬁé’ﬂgé Ib ub&é&ﬂ@:f?oﬂl Lh'g 419% Gflink Qul')ﬂlﬁgd%ld t‘kﬁedetermmed value (e.g.,

tiron w make re ence to
lbps?] : gsglk%]%?)%btml}égowdg g@q&trpwa IH]&S%%%F time w¥nd0w Second,
"l\/atched Market" - A bid and offer that are in the

uponsApangpphéhe fimgwyindawt keediiga@eMad thaxing glgaritymtmay b g@plied to the
and offers; "Crossing Market" - a Matched Market in
submigsionh td fieeipiide otradnkeveldat exchifsll egtpeinttonadhe turee.oThied, trade levels
of another dealer; "Touching Market" - a Matched
for frivtfdeel mhtarivib @Ay bBdetoidined using lidealigerposatiof batwded tib@onsecutive
of fer of another dealer; and "Tradable market" -
fuuygéltﬂb%qtsa Crossing or Touchi ng Market. [0042] In FIG
8, the Contributed Markets are listed |n the table on

[004fr]aeliheeéredlte{x%9ﬁ/l?'li PF)éurl St b{h i ftlz]eerf:{l e [ I C %tl ﬁr%r},]t qs:cl? prhcatlons

IClpants are sor
bids with t bes ovvest) offe That
which, biedBerhated gy fETGHns S %Wowgqneéﬂasqlﬁeow# s algorithm

prices are sorted in a descending order. In case of a
with pjneamegicplceqmple dhustiated s thlGr 8. pFhecdeshiipfiasy wilh make reference to the
queue. In FIG 8, the sorted bid/offer prices are
followingtdefineditetthe table on the right. Fromtop to bottom
the bids decrease and the offer increase. There are 8

VBt ¢ heentbiitke MarReP DA hehive Rydyhickt ESdtribived BY 8adRriAgiSidagl dealer;
Markets and the third is a Touching Market. [0044]

Next s g lclhﬁ(ﬁ Nﬁrﬁét’ad%b%)ﬁ anBlo E[gf o §§ﬁ@% fhelsBfe lﬂa@e ldw) in the queue

greater than or equal to t are

after sorting the bids and offers;
*  “Crossing Market” — a Matched Market in which the bid of one dealer is higher
than the offer of another dealer;
* “Touching Market” — a Matched Market in which the bid of one dealer is equal to
the offer of another dealer; and
* “Tradable market” — either a Crossing or Touching Market.
[0042] In FIG. 8, the Contributed Markets are listed in the table on the left.
[0043] First, bid/offer prices submitted by participants are sorted to match the best (highest)
bids with the best (lowest) offers. That is, the bid prices are sorted in an ascending order and
the offer prices are sorted in a descending order. In case of a tie, prices entered first are place
higher in the queue. In FIG. 8, the sorted bid/offer prices are listed in the table on the right.

From top to bottom, the bids decrease and the offer increase. There are 8§ Matched Markets,
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di scarded. That is, the first three Matched Markets in
the Sorted table of FIG 8 are thrown out, which

WO e@weessbehi nd t he next five Matched Markets. PODYSI008/078931
Then, the best half of the remai ni ng Matched Markets
is identified and an average of those bids and offers
in the best half is calculated to be the Md Fixing
price. [0046] Whether the prlidce | evel s are established
through third-party benchmarks or md-fixing

amor@[]vglﬁ%%sﬁrsttt% A gﬁ%mlngy{tr et@%ﬁ‘d P%Q‘u?@ lay Tl %q\qaltkgt

maturity dates oW ng teno

- h, )

oo+ T e e mathEY i p'?lflé%gwea%r@nfoarequal to the offer) are
i nternedi at e dates between consecutive | MM date

discapdgegl. pehafésitheafirse three Matehsd, Yipsetrdn kbt S@ltt%ﬂqalakdof k.S are thrown

convention and use a linear interpolation.

out, vihitle teames hebing, thpaextifive patcheg Medksr s may provi de mar ks
at one or nore internediate maturities. [0047]

[0045Ref®ien ) the bbadalfteT thd fomadning Matied Midketstibedeptifield tind an average of
derivative trades nay be executed and the trade data

those"BaYs 23 RS EAhOBest Rad s AWLRHERY @belthaNfd FRREMPEcaNd
processing system As a result, part|C|pants woul d not

[004()2e Wﬁ&ﬂérrtﬁdg}lgehﬂaals’l %}e sta%rlgheeﬁ t rroialdﬁam%e af a1:>endhrflé{rks or g\ud fixing

uction respective e ca e Sys
nanu entr roach woul d req e n|f| nt tinme

proceaie e i c Eyiiehl g mted & éﬁtlkfﬂ\i thiy sk e following
participants to operational risks due to errors in

tenorg:r Grefonto dkyaag. 2-Yers. dretiad-yaandi-peprsyyeananidnl Aui¢ash Fchebtain price
auction session takes place may al ready provide

levelsfar dntgmtedidie datps baresai auns¢fivg [lMb dbick,iit ine@g bé desirable to follow the
regul ar trades and may be adapted to support automated

markét” ARIaFPRINYERISH addNBe AUGHehPMGpNEGGH. eAltbiaeRsy, 1aBR4fting dealers
As briefly described above, a delta-netting process

may Ho0lde RERRELN §ogﬁl finRs kARl h¥wfifks t he trader clients
gt 9 R

e a pre erre approach to match offsetting

[004'@ eﬁ{%@gg Pﬁé\{{) togFIh;\A?hlél s&egjﬁzflgx@e%?e%ﬁ%%lr%?tgée:tmdes may%e executed and

invention, delta neutrality is not an absol ute
the tiade; data anashbe Passechen eAs @ufpﬁﬁfedt fhder@Ptus apg Brqcassig system. As a
trader's overall delta value hasto be zero. Rather, if
result, Ipertivgtantshangld riot barrequigadatol mamlally engdrterdes goerited ba the auction
sufficiently small
into their respective trade capture systems. A manual entry approach would require significant
time from traders and trading assistants and may expose all participants to operational risks
due to errors in trade booking. The online trading system in which the auction session takes
place may already provide straight-thru-processing (STP) capabilities for regular trades and
may be adapted to support automated trade capture of the auction-generated trades.
[0048] As briefly described above, a delta-netting process that preserves delta neutrality for
the trader clients may be a preferred approach to match offsetting positions among two or more

trader clients. It should be noted that, in the context of the present invention, delta neutrality is

not an absolute requirement in the sense that the net change in a trader’s overall delta value has
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range (e.g., no nore than 100 or otherwi se within an
acceptabl e range as determ ned by traders or the
W@ e@dioeseyst en), then the auction process mayP@GEUS2008/078931
referred to as delta neutral. [0049] FIG 3 shows a
nunerical exanple of a delta netting process involving
two trader clients (Bank A and Bank B) in accordance
wi th one enbodi nent of the pliSesent invention. As shown
in the table on the left side, Bank A and Bank B may
e
to be%;fcgr %?151{%& al{fllglgg Eéett(gV\l/gg & zrui”‘h%%%ll Qi%]é%ghltu@ dp %ﬁﬂh%ﬂe%gfrffc%nﬂy small
2014. t hat
rang i s DO T et B AR ISARE RS detegpfig by traders
del t a. Fbmever for 20-Mar-2014, Bank A is short delta

or the;pirlipg pysteg; Gen Shrugeen BIOCTHdBYY beoigerted]te as falki neubak
are highlighted in a sinplified table on the top right

[0049f HIGG3 BowFhusymeridal fesamplefofthdeler detting ppowss inyelvimaywo trader
be reduced by executing two CDS trades with identica

cliend€Blugk Afah@@ank d)ue scdoedanee iithhims @ nibodinkai ks the PiesehOinvention. As
each of these two maturities. That is, Bank A woul d

showRYY (RN Q618 GhitRDef @B, Bank ABiddark e nd) 1ee e%(}q]sgbmltted a plurality of
naturlty and sell protection to Bank'B for th

delta tpH 131& %09%1% Hr[ltleg l}{etw[egnollé/lllc I%)éa(r)gﬁgar%d I’t]eengbal p

a ne ng process nmnmay earc

oos ol o qﬁégsﬁ{éw {’-@35633815 v%a%éelé lpye fdglria E@{ B@@étB is short

satlsfy the follown S2 1S2 < S2 S| <0 That is to

delta s BlpweperT HERO-Mgt20 I, %zmlz Aniseshpis gigktzi grd Bk Ezs tong dgftz These four
are positive, OR Sl11 & S2 2 are positive and S2 1 &

delta pddtiamearadgphliphted D0 Si2jplified aabdo ns theabp righsofi Figo 8 e d'hus, all four of
such that no bank can have an individual delta

theseRRHh thoGifoh by BRFARSI By FRectiting td8!EBS Aafiselitd ddn@iclelta offset
be applied to the individual delta positions would

Valuelg P¥&veen these two banks, one for each of these two maturities. That is, Bank A would

buy protection from Bank B for the 20-Dec-2010 maturity and sell protection to Bank B for

the 20-Mar-2014 maturity.

[0051] In a more general case, the delta netting process may be run to search for delta values

5,', i for two banks (i = 1, 2, for Bank A and Bank B respectively) and two dates (j = 1, 2) that

satisfy the following:

6,,0,, <0
0,,0,,<0

52,251,2 < 0
That is to say, EITHER:

= J, & J,, are negative and &, & &, are positive, OR

= 6, & J,, are positive and 6, ; & J,, are negative.
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the smal | est absolute delta val ue anong the origina
delta positions. In the nunerical exanple illustrated

WO p00B0E558, the delta position having the smal PEBUS2008/078931
absol ute val ue belongs to Bank A and has a maturity of
March 20, 2014, which is -9,1 15.48. For delta
netting, delta offset values of either +9,1 15.48 or
-9,1 15.48 may be applied tolét-he four delta positions
hel d by Bank A and Bank B on the 20-Dec-2010 and

[OOS%O'IP@ ?I]a%t “?ﬁﬁﬁds& SLQ: ttﬁzft ng%bglﬁ I&Eﬁ 'ﬁ%é lnﬂb\fé%i' glg’ltaé"gosmon that

elta offset 1Is app

chan egssigtf%?llfgc?e&télo?g é{&gﬁ‘e 0632{333[1)165 ct)%ghe? 1613 Pg\elg posﬁlons would have

20- Mar - 2014 position and Bank B's 20-Dec- 2010

the sipaldgst plyrlutrrelfa yadue ypenshperigiglift!tagrosiions a lnthe gemerigal example
added to one maturity but subtracted from anot her

illustrageduimi l{o. 3o theededth positiken hasing thesmhliest abhrolud soluatbelongs to Bank A
delta values of all four positions are reduced, with

and hBan knafirsty 20 Mvirehr 28) A1 pastith Bnoriedugediot del@aic@ingAtieltdsffset values
same tinme, since the net delta offset applied to each

of eltH@IH-}—Q) BIPASHL NS 4'8%5}9156021%3%@@ (OUR S deig! Bﬁtlt)ﬁg he@@ﬁ Bank A and
an remai ns unchange 053] Once the delta off

Bank %ﬁe gé“fﬁ: %%8 tZBrI\I/P I- t ht%n?m | ona%pefc cléllp% a Qj 115.48 delta

ank
010 naturlt d seIJs to Ban - .
offsemrapeleefﬁ ok 2T 0O H?éW@BIaafl @ang&%é&wraz%-@fomtwm and a
per mllion" factor. The "0l mllion" factor is

+9, 11t5h%‘5 delrx effsealivepplind ta Bandt bisy Mﬂr—?@m position gad Bynk B’s 20-Dec-

$1MM notional. For the nunerical exanple in FIG 3,
2010tpoeitioh).1 Thatris,the bdnmndmomay o del20dff&P isf ided leor20nBadty2it Qubtracted
maturity and 545.90 for the 20-Mar-2014 maturity. For

from @AGReMAtdFityt for dadhebank hAsnakhd) e AIBMR deBh vaRi®s of all four positions
required trade may be obt ai ned by dividing the delta

are re?&ée;tf t\xilﬁ\f]l%ﬁlﬁ% A(V'st26 l\t/lgle2(5;IQLr o%ﬁf?)grfgéhﬁgd cpgerge %é'iﬂ lsgwm%fqbn}e, since the

e noti onal annun e traded i s

net d‘gzlga_e(iéﬁ%i 12(21% f;’l &é§1§?9%% g%gro7 oztfoéag]hcge&g f%r each bank remains

nunmeri cal exanple of a delta netting process involving
unchggedi pl e trader clients in accordance with one

enbodi ment of the present invention.
[0053] Once the delta offset values have been determined, the notional amounts of the trades

(i.e., Bank A buys from Bank B for the 20-Dec-2010 maturity and sells to Bank B for the 20-
Mar-2014 maturity) may be calculated based on a “Ol per million” factor. The “Ol per
million” factor is the delta value for a prototypical CDS contract of $1MM notional. For the
numerical example in FIG. 3, the “Ol per million” may be 291.52 for the 20-Dec-2010
maturity and 545.90 for the 20-Mar-2014 maturity. For each maturity date, the notional
amount of the required trade may be obtained by dividing the delta offset value with the
corresponding “01 per million.” Thus, the notional amount to be traded is $31.3MM for the

20-Dec-2010 maturity and $16.7MM for the 20-Mar-2014 maturity.
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[ 0055] The delta-netting process descri bed above for

an individual pair of dealers may be extended to
woriowiopdseo counterparties. In a nultil ateral caR&l/Us2008/078931

simlar delta-netting algorithmnmay be run to search

for all conbinations of pairs of banks and pairs of

maturities, wherein the first bank is long (short) at

one maturity and short (Il ong)7-delta at another

maturity, and the other bank is the other way around.

[005 Ifias Of 4 S8t shgéz% ld%%m‘ﬁgl altqullﬁp eofaapcfégth S}gttl E&%s%b&l@mg multiple

osi tions that abov escri ern

ori.thm keep on | del ta positions that
et ?I?G i SNt e eska A e dieR ek ciny
hanges. According to one enbodi nent, in practice, it
WOSS\]nW@&%xnegm Rrogess fdepgtbesl jabpwg foguan Biyifual@irzof dealers may be
val ues below a certain threshold (say | ess than 100).
extendéd o otultifle sonmtetpagies f iTh taemultdgteraheasa) gomiddrndemtaglatting algorithm
create lots of trades in small notional anounts.
may bORMGH s&dréh fot AllTbaibsnatibh goMslirs @€ bhigk sp@8iphir9 B8masirities, wherein the
submtted by five banks, Banks A-E. Wile the total

t I i n
s G 50 S b g B 18008 0. o e

[ As nention ma sira
other $< 1[9 tt@? %gllﬁz{ way around, ?%:lva(%usgts Values n{aﬁl tge% %g eappPe to the delta

ions, Wi th apsol ute val ue Iess than 100 may
Positfg@f U 1 ghep oo SC%eéPaathsh s SRoriG BBk B Ongoking for delia
delta positions held by Banks A-E. Note that the total
positiopetthat e this paifene vhek itecfahnd dgilget owke oy dhaagrje According to one
significantly even after the small deltas are filtered
embaodithentNaX practitre ialheyebadeddsabbed €ielttfdtenetut isngllpdedaesdues below a
may be iteratively run on the filtered set of delta

certaidQfitdsh10 %sayaegk thhe 10®S Witho@ iRl ihiaPAREANL % V\%@dthm might create
l[isted in "Netted Deltas" table in FIG 4C wherein

lots otf*&%dés*lﬁ@ﬁﬂu%% ib alag‘l%klfltlgose del ta positions which have

been eit uce I'n an absol ute sense) or

1005l d ioFA RRanSBRBRE! i pASoaR BebBitP R b B iy A2, While

the delta val ues before versus after the netti gp
the t%alo@éa el vplue fayeash biskdy smaking mere 1581 22 theldptgleabsolute delta

val ues remai n substantially unchanged for allthe
and thamisanceard guitehlergeot A nebgonadt abode| it saydleudesirae ta fier out small
variance are significantly reduced. On
delta values — in this case, delta positions with absolute values less than 100 may be set to
zero. Thus, FIG. 4B shows a filtered set of delta positions held by Banks A-E. Note that the
total (net) delta value for each bank does not change significantly even after the small deltas
are filtered out. Next, the above-described delta-netting process may be iteratively run on the
filtered set of delta positions, and the resulting delta positions are listed in a “Netted Deltas”
table in FIG. 4C wherein the shaded cells are those delta positions which have been either
reduced (in an absolute sense) or eliminated. Comparing the total (net) delta values, the total

absolute delta values, and the variance of the delta values before versus after the netting

procedure, it may be noted that the total net delta values remain substantially unchanged for all
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average, the reduction in the absolute delta values is
32% and the average reduction of the variance is 31%
WO 0@9/M$4586 a result of the delta netting proceRCF/ES208/678931
this hypothetical data, 47 individual CDS trades are
to be executed. Note that there are not an even nunber
of trades in this case as the netting al gorithm al so
nets the CDS trades as they l&re created. [0058]
According to enbodi nents of the present invention,

the b%ug{s;%vlgﬁé Fl% B&d B.ll)s%g.ltg ﬁ«gluasfﬁu&aa)ﬁdQEe %}Jiaeflc& Qred§ .iﬁ‘\’[f\‘h%lg nreduced. On

vely greater re Ion I n curve positions

a) ,there are | ar ger nber. of. er articipatjn
averagief e HOHCHEN Bt RIS A LIPSy & v Rl ANEHES dyction of the
_bucketed deltas. [0059] FIG 5 shows a bar chart
variapgqigdd fat i ng a reduction of delta values after a delta
netting process in accordance with one enbodi nent of
[0057IheApa essatitofi the ealtd onttinGpmpedes wish tthie hypothetnal ddel #a individual
val ues, the netted delta values are made smaller to

CDS viatésaiss teisd exetted| MEOhatlthereded h-anadveh AEmBHPIFaaElbs MBtis case as
enpl oy sone standard anal ytics (e.g., discount and CDS

the n&ﬁﬁ?bﬂ'gbriﬂﬁ@?@@h&is e CHE YRdEORShEMGTE Rt © al | ow the
delta™adj ustnments that take place during the netting

rocess,.t 0, be .converted.into notional o s. . The
10053, PAERR 5 SRR OF e BBl PR PR s pgoess may e

t he subsequent di scounting and risk-neutral default

able Eﬂ' AUl 3 gql'f%tgvebh greater ée%gan il CHIYE @?g‘]ﬁ)ﬂﬁ awlvzn a) there are a larger
cal cul ati ons above conpare favorably w th ot her

numbgn af gealers ppaiciates ardidn thsparieipatingy %ﬁ\ﬂiemsahlawnany non-zero bucketed
Bl oonberg, L.P. [0061] There are many variations of

deltag.he above-descri bed delta-netting procedure. Wth the
comon goal of reducing individual delta values while

[005KeRGNE sBBwOieaRlcharPillRBhtifleh t@iueBbh 8f QkltLaghest AfRFQI delta netting
client wwthin a limted range, a conputer-inplenented

procetsg Efﬁ“a%@orﬁéﬁ%eeMtpp n;:sgngy&cﬁmfe?tr ol ?Fetsérﬁgmggrlltio% Compg;ed to the

positions and a ta offset values In a nunber

R N At RN W T

[0060] The delta-netting approach may employ some standard analytics (e.g., discount and
CDS default probability curve construction) to allow the delta adjustments that take place
during the netting process to be converted into notional amounts. The interest rate and CDS
curve building procedures, and the subsequent discounting and risk-neutral default
probabilities that are used in the exemplary calculations above compare favorably with other
analytics packages such as those provided by Bloomberg, L.P.

[0061] There are many variations of the above-described delta-netting procedure. With the
common goal of reducing individual delta values while keeping an overall or net delta value of
each trader client within a limited range, a computer-implemented trading system may search

for offsetting delta positions and apply delta offset values in a number of different ways.
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accordance wi th one enbodi nent of the present

invention. In FIG 6, filtered delta positions of
wae@des4ssA t hrough E are listed for nultiple nBCT/IUB1098/078931

dates. A search nay be conducted to identify a series

of offsetting positions held by a nunber of traders

for a nunber of maturities wherein the series of

positions may form a cl osed I9path" or "loop." Note

that the six shaded cells present an opportunity for

| ' . , hat . .

00510, P00 TRRDIMSE DBy AL G LA s

acconﬁ%{lcgr\g d’gmgl }:%.ﬁadltngﬁ} 8@&@ ipr%s?gft %glerg.r&ngr : Itl%lgg %,S filtered delta positions
20- Mar - 2010, 20- Mar-2011, and 20- Sep-2013, two of the

of Traggred thieuedrs araistedofor sutltiplg gnawdivtdagnss A pepreaiay jbgrronducted to

for each of the three traders, its delta val ues have
identdy fafserientf afisgriBiggrositioas held byet numbdred thided Ifoighhedber of maturities
These six delta values are shown in the follow ng 3x3

wheréitthé ¥éries b8 p3Sitods3mdy 6&dh o Qldksed tgatietor No@H5. Mbke that the six shaded
13,966.94 71,081.58 ... -15,340.77 [0063] The snall est

cells Fé%@ﬁt%nﬁ(gqﬁhhﬁity FhUR 18 RAhe! Hfordl %raBOSIB 1 ORI ES N6RIALo that the
s at maturity 20-Mar-201T, i.€., -1,265.80 at center

arrowosf cotnggcitlrtrli%ttflfi:s)é' si)'<A %gl?str ﬂ()lrnqga fo%P?a eg%tﬁgaglgib%?% t}%g?a%tﬁethe Idelta positions

presen nvention, I'S Sna a VvVal ue

1, 265. 80_may be_added or subtracted fromihe six | t

alternalesHgRsonOr caeh Shtmmaseiien, Ao 5h f@,%‘é?gé& W, a9 e 2013, owo
Anetted filtered 0.00 12, 701.14 69,815.78 ...

of the thaeegyalegrhaye 0F4¢tting pesifiensu|ln addipedor pasled theathirdgdraders, its delta
executed for the three respective maturities in order

valuek have different signs on the two maturities highlighted. These six delta values are shown

in the following 3x3 matrix:

~18,354.13  7,683.70
S rtored = ~1,265.80 13,966.94
71,081.58 ~15,340.77

[0063] The smallest absolute delta value among the six positions is Trader C’s at maturity
20-Mar-2011, i.e., -1,265.80 at center of the matrix. According to an embodiment of the
present invention, this smallest absolute delta value 1,265.80 may be added or subtracted from

the six delta positions, as shown below:

+1,265.80 —1,265.80
Ad = +1,265.80 —1,265.80
—-1,265.80 +1,265.80

~17,088.33 6,417.90
= 8 e ®AS = 000 12,701.14

9 ,
69.815.78 v -14,074.97

netted

[0064] As aresult, three trades may be executed for the three respective maturities in order to

realize these delta values (AJ).
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realize these delta values (Dd) .[0065] A sane or
simlar delta-netting process as illustrated in FIG 6
woreapoloesssepeat edl y applied to the delta natri xPCIKS2008/078931

is, the netted delta matrix may be again searched to
identify a simlar pattern and accordingly another set

of delta offset values be applied. The delta-netting
process may be repeated until0-no nore delta positions

can be offset or when the delta variance (or total

B L
apph%\ﬁo tag rif:niga}/ %é 'lgﬁg 1es§ ed‘legg’d %%@?m%%%lrﬁﬁsy l?e{ aﬁe&lg?%capépé to identify a

four (or N maturities. For exanple

Simil RAFE sk 466%151%3/ BRURRr| e JFAe ﬁﬁtyvabt@Sfbsraﬁﬁléeq nlkg delta-netting
delta matrix (i.e., a set of filtered delta val ues) by

procest aray ibegeaath wntil ho storel deltaappasins icam bantfsdioppihey tikNlelta variance
times through N-1 other delta positions and finally

(or toRAGksdlaxe ldbRa)ffhll Shelshe |atpaed%t1§‘rinf1ﬂeﬁl’thre§_ﬁtﬂd.fi rst hopis in
a horizontal direction (i.e., in the same row as the

[006(9' e A&h %@ttﬁ%ﬁir&ée@@hs 1lfugﬁ"at§(??tppﬁ} r@ﬁla&sdﬁorbeae)&&fdteﬂ ¢&h series of
irection fromthe second de ta p03|t|on the th

elghth(g erl]tag%ogl {SOICI}%O%E@ hmeo ]((212 N{a%i%sn op | S fnmatturltles For
elta pQSItI rtica he first delt
examﬁl}; g %’HVC AnEAndkel a?mp%tlaég o foided {1 ge& PG (i @ set of

and the first delta p03|t|on are held by the sane

filtered daltarvalyes) byl dtattingrirom efigledalta ppaitige snd hopping B RRehdgough N-1
path alternate in signs. Wth this pattern, delta

othernieith pogtiomsyandeimdlibevied the fiwdt tdahe posstign. f Die filsehdyp is in a horizontal
traders by executing N trades for the N maturities.

dlrec{l&Q@Fd ol e sAnfehRWE aa iRt AEYt dRUARYokiEBh), aK@RBIRd KHop is in a vertical
nul tiple |eg del ta ME|ghted switches i n accordance

direcé%ﬁ ﬂﬂ&rme ?éE‘Bfl os?c Eﬁ é?ﬁ%ﬁ@}ﬁ]s 1h Q ( anﬁ?)sd ﬁ[}m the third

e exanpl e ree
e f oId| off ettin .
delta ;1?8??% iR OW}%@S&%*@ iy d%k?ggdil%aeoamo?i vggeally to the
1-3). What is different is that the trades to realize
first %f‘éwtpg%ms@bschrmsﬂna@%k@é th dstsrmpsttionewdgimkisstidsha position are
some of the maturities. To illustrate an

held by the same trader. In addition, the delta values along the 2N-hop path alternate in signs.
With this pattern, delta netting may be achieved simultaneously for the N traders by executing
N trades for the N maturities.

[0067] FIG. 7 shows another numerical example of multiple leg delta weighted switches in
accordance with one embodiment of the present invention. Similar to the example shown in
FIG. 6, three banks (Banks X, Y, and Z) may be identified as holding offsetting positions
involving three maturity dates (Maturities 1-3). What is different is that the trades to realize
delta offsets may be executed among three banks for some of the maturities. To illustrate an
ideal pattern, the delta positions in FIG. 7 are shown in multiples of 6 in the delta matrix on top

of the page. Then, a 3x3 matrix with non-uniform delta offset values may be applied to the
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i deal pattern, the delta positions in FIG 7 are shown

in multiples of din the delta matrix on top of the
W@a@we/064bhEen, a 3x3 matrix with non-uni f or m del PEI/0U85088078931

val ues may be applied to thedelta matri x, reducing al

the delta values to zero in a delta-neutral fashion

To realize the delta offsets, a trade involving Bank

X, Bank Y, and Bank Z at MatArity 1 is to be executed

where Bank X sells to both Bank Y and Bank Z.

delta giﬁtli{rg nd: glli]lkth@tdlé t%gré!g]é j}gﬁ blovan’a%g.gltf:%ﬁltr%{ ?dgiﬁ]lggg\%o realize the
el B o e G ETGEA Pat B Sk 208 GUPE  FOMIBBLY 1, g be excuted

for various traders. It should be noted that sone or
wherg Ban X shis d@ betcBankqy aad rﬁwykt;?e 2ishtsilyetpr dvlatyrityed 3ankdX may buy
when processing multiple delta positions held by
from rotht BalkeY tindBenk 21 i ents. For exanple, according to
enbodi nents of the present invention, one
[0068]e|Ttha-abekd d&kripiincduves d Rahtsbr @8 exdrylalemaoniB | fednigutdithat can be
anot her deltaneutral technique or a non-delta-neutra
used E@fe‘ﬁﬁc@&@ta Valfesidp %}c@lﬂ%k ﬁltﬁﬁgkdr%nBﬁQQ%s nﬁ%h@ﬁlarbk noted that
|rst round of delta reduction with a delta-neutral
t hen a I rata _matchin
somcaqrglo rolf tt ese %cc%m Jes, rcl)’lral. : %a ngmtca of g etcrhlettc? &168 éjmcggsu%%mt%ltlplc delta
. ron1the first-round_of delta nettjng
Powlsrlfn-kfweﬁér Ly mylgleqEades Hepsi ngemetis ft*cﬁﬂliﬁl}lb‘% to embodiments of the
variations thereof) involving two trader clients, such
presegsinyvpgiga, oh¢ delta-agusid] matdhirgstectBigysdmanba compigd yéith another delta-
applied to a delta matri x sinultaneously or
neutrall teémiiquiei or @l npnwdetth-netxeal dedhharun e For ingtanet, ho dsctioapdé@ss may start a
variations thereof) involving nultiple trader clients,

first @URD oPGelta¥@a€ction! wish i abedndutraFhisrithfh antlthén afaél?@ﬂé simple pro-rata
FI Gs. 9-13 show exenplary screenshots of a d a

matcltﬁﬁg taﬁe%‘ﬁlﬂml Q% %SS%CJ)I{H Hindn 'tﬂcen&[cgddctgag ﬁ{a't \f@s 1tv oerh rtfi‘&j .fipsg-round of

n accordance W th one
sent v t enera the delta nettjin ) )
el R Be e g G rod bﬂn&?}athw tb?%a@smvolvmg two
|nclud|n a resubm ssi on %pase a subni ssi on Bhas

tradeflipntse §p asellugrgrdantilage’ prd tau(praayee rpovdre a delta matrix

FIG 9 shoms a screenshot of what a trader sees during
simultdneopyle-@uidtdrsadively phthsthe ddl@-netting methods (and/or variations thereof)

involving multiple trader clients, such as those illustrated in FIGs. 6 and 7.

[0069] FIGs. 9-13 show exemplary screenshots of a delta netting process in an online credit
derivative trading system in accordance with one embodiment of the present invention. In
general, the delta netting process may be carried out in a plurality of stages including a pre-
submission phase, a submission phase, a mid review phase, and a trade review phase.

[0070] FIG. 9 shows a screenshot of what a trader sees during the pre-submission phase. The
pre-submission phase may last a relatively long period of time such as a few hours prior to the
official start of the delta netting process (also referred to as a delta neutral auction or “DNA”

as indicated in the top-right corner of the screen). The graphical user interface (GUI) may
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pre-subm ssion phase may |l ast a relatively |long period
of tinme such as a few hours prior to the officia
wee@p64580 t he delta netting process (al so ref eP€BUS1008/078931
as a delta neutral auction or "DNA" as indicated in
the top-right corner of the screen). The graphica
user interface (GQJ ) mayinclude a nunber of pull-down
menus, checkboxes, spreadshe®t-s, charts, and other
itenms to facilitate both t he display of information to
: r t (g :
1nclug€g nxﬁp:?qg)%? §|f1 %ﬂﬂ L(Iitgttl}liolll!]l cﬁ’éc,],(g Eﬂrgﬁ.ﬁsfl&?ﬁ c'h%‘iiéa and "ther items to

arts" couh

...cont i nuousl dt d r.of the tine re
faciliffs b ey %Pog@gﬁ% I G Fyuthanit ey e da%ffmm Elﬁwder For
menu nay allow the trader to limt the gap between t
examples @8s Aq«;tlgﬁ@tzﬁgﬁ evpnadoveniclosk may copyiguppgdygemind the trader of the
pul | -down nmenu may al l ow the trader to specify whether
time rdneaigingdintil theskucpos istartonsA UMavadg d-iemtE puhl-deeymmeeofi nmgt allow the
notional or delta value. [0071] In addition, when a
tradet taH@it the lcap betwakeh Iwuptadadimany pstefiti kwioBl tA OPSsitiéhs” pull-down
pop-out w ndow or a simlar visual pronpt may force
mend Iﬂgy Lii&d efe t}ézieﬁfbss‘g%&ffwﬁétﬁ&l the )éFetdltq{sktﬁoglﬁbnQﬁiﬁéﬁdeﬁ@r@ﬁl terms of
What a positiv or a positive net notional)
thnqn)a gggtbl% delta (or a negative net notional) nean
0 e T adér (or its organization) in ternms of buying
r sel credit tection. It has been di scovered
1007411 4 aeiipRrin & fradsel it s YPlpating dbirsh ORHYNS, A AP 1oe Window or
meani ng of positive and negative delta values quite
a simglpf Yispag prompt santoreriiic iadey ta ansgeita srapieeyet grigpl question as to what
necessitating a sell while others may view the sane as
a poditdguddlian@r a gauitive et hesalaveartdha aegatiobldein (dihe negdtivaenet notional)
credit derivative trading systen1nay normal i ze trader

meanCtol tﬁ@tr%derV(b?Yt@ offaniZatiS"in MSrms' dYesiG g HYseHURS ki@ pRACon. It has
trader who attenpts to part|C|pate |n t he auction

been H{s?fx%?ec'd th@@&ﬂér A ¢ é&ﬂ&s b n@%ﬁﬁlﬁatﬁ(ﬁﬁ %z}gﬁ\qewttﬂcem‘%%ﬁhg g% gositive and

understan rene ow the-trader V|em5

i ons and. roce that trader's .ri i ons.
neea BRI RS qu]f%@%? RS SPPIETRRLAER | bt 3PS e §fiting a e
spreadsheet on top side of the screen may . display one
whilegpthers meayr de s tsheogncetst P 11888 &\ digi sty thiseroblsab fhergpline credit

DNA auction and dynam cal |y update
derivative trading system may normalize trader clients’ views of “risk” vs. “hedge” by

querying each trader who attempts to participate in the DNA auction process. Based on the
response received, the system will understand and remember how the trader views its positions
and may process that trader’s risk positions accordingly.

[0072] Referring back to FIG. 9, a first spreadsheet on top side of the screen may display one
or more reference entities available for the upcoming DNA auction and dynamically update
information related to those entities. A second spreadsheet toward lower left of the screen
provides space for the trader to upload his risk positions with respect to the reference entities.
The upload of risk positions may be performed manually one line at a time or may be through

a batch (automated) operation such as copying-and-pasting or converting from an Microsoft®
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information related to those entities. A second
spreadsheet toward | ower left of the screen provides

WG pee6456r the trader to upload his risk positPCHES208/678931
respect to the reference entities. The upload of risk
positions may be perfornmed manually one line at a tine
or may be through a batch (autonated) operation such
as copyi ng-and-pasting or cd3verting from an
M crosoft(r) Excel spreadsheet or from any other

. . 0 t r ] V H 1 ..
erce RFLDERELCT: [k AUPOACE SoPR G5 IRHOL IR, o cov atmica
. be able to oad their risk positions in either
]nwngﬁég%W§%Eﬁﬁﬁﬁggﬂ&hoﬂ'ase or the subnission phase.

Traders may be required to enter either a md or a . |

[0073]i dlredere may dwisibkato wogdotheis aisk PREitigRs inyeilgGe kst prepjulymission phase
reference entity name that they wish to reduce their

or theisikmosyion phave. nilchders imiay/bef feguired terengredthet hemid ader bid-offer
does not have the opportunity to see the DNA md (to

combdatidh o1 @Y R ehatirits WRSIE b Nt refHRaR e ShtityAlaniesthithBeyt WaHab reduce their
able to submt a delta position. The trader can choose

risk c]EnQ BHoShid hOSidfoBfer S Af6lal Gnt @08 Ik Yot ARG b %ﬁg&‘aﬁlity to see the

or remaining maturities wll be generated usi _
DNAI hing .?tro f)entdlesl%f)ogg tirll %nbseﬁgeentg)g}%?ees ng{m{s lalee égée? atb?e ?od Ialtlbmit a delta
any  i'nt er porated hiod A addi T on t 6 entering a md, a
.trad can enter. a delta posjition or net notional fo )
positigch [ s {idfeT FPIoERIesE (o Fnir r%ﬁérféhé@n@ﬂgitf’?n%ﬁﬂ]éf’ fipg the mids for
whi ch they wish to reduce their risk on. Adding
remaigéng @maneiticn ol bagengated arsingslinget ideraplagion.i dde trader may be able to
pre-subm ssion or subm ssion phases. If no values are
edit aytintegoblded mid) 1hadktigphesaseritghentid, adeadehasn amer a delta position or
opportunity to edit the delta values or net notionals

net nbtiordalfor¥héh MAMIHBYLIRIEESH RikdfBlentOertRy Asth@tornhitehelMAsh to reduce
switch trades. [0074] In FIG 10, ich shows a

their rclﬁlg & .ngﬁgﬁl Qifeltﬁlﬁgt B S 31uREs iDffal dul %gé“—'?}bhg?s or submission
Cl oC ﬁ % e

I's sHow ng | ess than seven m nute ore the

s LSS B G0 R Ra B By LR 1D DR e

maturity on the reference entity VLVY (Volvo AB) as )
delta\yajyes £5 ngb gpHemlngt theomih QY PORsesHify ©f calqidatingt the iRYA switch
dates. On the
trades.
[0074] In FIG. 10, which shows a screenshot of the submission phase, the count-down clock
is showing less than seven minutes before the official submission phase ends. As shown in the
second spreadsheet, the trader has entered a mid for each maturity on the reference entity
VLVY (Volvo AB) as well as desired net notionals for some of the maturity dates. On the
right side of the screen, a first chart entitled “Curves” has plotted out a first curve
corresponding to the trader’s input. Once finished with data input, the trader may indicate that

it is ready to proceed to the next phase, for example, by checking a “MIDS & POSITIONS

SUBMITTED” box as shown in FIG. 11.
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right side of the screen, a first chart entitled
"Curves" has plotted out a first curve correspondi ng
W@ 2000kess55¢ ader' s i nput. Once finished with datBCT/HR08§/078931
the trader may indicate that it is ready to proceed to
t he next phase, for exanple, by checking a "MDS &
PCOSI TI ONS SUBM TTED' box as shown in FIG 11.[0075]
Once all traders have signal®d that they are done with
upl oading their risk positions or as soon as the
10075 RSN ABPH ATy BaFed bAERY AR Sihe 5} SN g risk positons or
m ds), and del ta val ue or_each maturity dat se :
as soP g e e aniee SR i guah bay uisBifed B Siplite auetion
_ the trader sees in a md review phase, after the .
price gl PNAsmids) aid delesdvangs ior §achamatugiey date\papadedn thertraders” input.
net notionals). Now, the second spreadsheet shows
FIG. 48l dhawon sdreénshafrafarhiad thedorpasaed it @ ntith ecveve phaovasatsw teesystem has
in FIG 10. A DNA columm now shows, next to the
calculdt@UBNAS hilxd¥ dnidefd1tAivalsies (diteDNAidTals. Blalwe tHeadeeshddypréddsheet shows
system To further assist the trader to deci de whet her

additfoRalPHPSEEH oW Joﬂlﬁaﬁt% for @d Gtevidud! WRST iPFIcY) fdala BN column now
are provided on this screen. For exanple, the

o B P G T TS L S bR G408, To o
. delta val ues are di splayed for each maturity in a_bar .
assisicHiarFadBR {7 Eride MHSTHER (PRETErORdth: (eCve]. FPIREr pFeual aids are
the systemmay automatically calculate an inplied '
provigedphtthigrigrdens sEqrrgamplaa | the syssemsalshlatast BNén sudearei plptted in the
and/or each maturity date based on the difference
Curviethaeein donepatisader ths ulndet-fudbthitted miden dThddelBNAlmdsdse displayed for
For exanple, the inplied P& nmay be the difference

each (RAIWE 8N bhrehhit dH@MledSURNRatH8Riont.ds and t he DNA mi ds)
multiplied by the trader's delta value at that

[007@arftuirtﬁgllnﬁ{re,ﬂﬁé y}';s'ténéf mayﬁﬁtdngg?ilchl?}d%ﬁigd'}%tﬁ 2R \ﬁln?g%% ?rgfit and loss (P&L)

onvenient indication’to the tra e po
ofit or |oss ZE the trader decided to, go forward
Value\?\{O{ Ll Iiefeé(atg:e é‘tnh Y agh’ mafyrity éla@c s?c}]g]e tl&:eqlilﬁgrence between the
position to zero. The further_away the DNA m d is from
tradeg-pubrpiftad) apids (e theeBNAY dnids. heFerapipsiple.nde wpdied B&Lt may be the
trader's P&.. Thus, the trader can quickly
difference (between the trader-submitted mids and the DNA mids) multiplied by the trader’s
delta value at that particular maturity. The implied P&L provides a convenient indication to
the trader the potential profit or loss if the trader decided to go forward with a trade at the
DNA mid to reduce that delta position to zero. The further away the DNA mid is from the
trader-submitted mid, the larger the impact on the trader’s P&L. Thus, the trader can quickly
make a decision. If the trader decided not to proceed with a trade on a particular maturity, a
corresponding checkbox in an “Exclude” column may be checked to opt out of that trade. This
opt-out arrangement is more efficient and convenient for the traders than the traditional opt-in

arrangements implemented in other electronic trading systems. As the trader checks or un-

checks the Exclude checkboxes, the implied P&L totals in the first spreadsheet (on top side of
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make a decision. If the trader decided not to proceed
Wth a trade on a particular maturity, a correspondi ng
W@ hb@okesx0 i n an "Excl ude" columm may be checkeRCT/US1p$/078931
out of that trade. This opt-out arrangenent is nore
efficient and convenient for the traders than the
traditional opt-in arrangenents inplenmented in other
el ectronic trading systens.-28s the trader checks or
unchecks the Excl ude checkboxes, the inplied P&L
. fi ‘ ¢ ¢ ,
the SRR} b apOfe MBS A0S A1 CAP: 128 DROE AUITRS eraphs may
. | ta Posj.tions graphs may sinu|tanepusly indicate.
smulegeg 1 s e s Saeie vl BERC B eXopedfsbeivgurt pucket has
whi ch bucket has been excluded. [0077] Wen the trader
been gxdudedni shed revi ewing the DNA mids and del ta val ues,
the trader may check a "DNA M DS REVI EVED" checkbox.
[007TnWher thet raftehss fiaisbed irmiishieg thh®Nvk dnideaneéweba valies the trader
the md review period expires, a DNA auction al gorithm
may Bledcke“DNA MODBEREVIEWED' i chiscitosi tOdesall frad@dts hhve filighed the mid
trade revi ew phase, a list of the matched positions

revie@B WendhS Rli@¥&Lew é.&%&ﬂ ?_x;)ilie@ LDRN ARG h ariflA%1y be run to match

Summary screen in Here, each trader can
review the-trades nerated through.th cLion. .
the iy ool THER AR FREY B oMy R UG A B ED g¥itons may be
. .actual P& val ues ma e cal cul ated and displayed to
displiyed Yl dar 3 PR A8t %@éﬁgﬁﬁ‘?l%lés%%‘l’“dﬁ}l Fﬁﬁe Eﬁ-oﬁe%?, peh trader can
_credit basis and/or a per delta neutral switch basis.
reviepghe trdasgcacrateddhigugly Hle IPYA angliopalgoritiny| T¢ &scelifete this review, one
bet ween the trader-submtted md and the DNA m d,
or momgl dctipl P& byluehmag dlet @londdtede anidedigplagedto thearddA The actual P&L
algorithm |f the trader does not want to conplete a

may bé afleulaeh®ntd peledrediBYasiNsdfdt £p@Sdefid GButrd) s@itcE®abis. For example,
Trade columm. If either party ?o a particular trade

the a?t%&l‘éﬁ&ﬂ%ay b e ggf‘er&{c@%t%ﬁ%\éeh' th8 %d&%ﬁﬁﬂ&%dmi&’\ﬁﬁé‘ RYNA mid,

radge 1s cance or w drawn in the trade review

BB B BB R SE g BApPR Bo v

values for the individual maturity dates are displ ayed
complge g fade.dBe Haddppaaipdirestas syrein ¥t Bt Jaadgaolunm. fgitheisparty to a

for the reference entities are
particular trade backs out, then the trade will not be booked. When any trade is cancelled or
withdrawn in the trade review phase, the corresponding actual P&L may be updated in a main
screen as shown in FIG. 13. The actual P&L values for the individual maturity dates are
displayed in the second spreadsheet. The total actual P&L values for the reference entities are
displayed in the first spreadsheet on the top side of the screen. In addition, the Delta Positions
graph may indicate the change in delta value and the remaining delta value for each maturity
date, providing a visual illustration of potential impact on the trader’s delta positions. Once a
trader has finished reviewing the trades, a “TRADES REVIEWED” checkbox may be checked

in either the DNA Auction Trade Summary screen (FIG. 12) or the trade review main screen

(FIG. 13).
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di splayed in the first spreadsheet on the top side of
the screen. In addition, the Delta Positions graph may
WO po/o6dse0 t he change in delta value and the rePl/nib19g8/078931

delta value for each maturity date, providing a visua
illustration of potential inpact on the trader's delta
positions. Once a trader has finished review ng the
trades, a "TRADES REVI EMED'- 2%%heckbox nay be checked in
either the DNA Auction Trade Summary screen (FIG 12)

[00783I IG&E A t‘ﬁg Srad@é'hea\(ye ?ﬁlﬁsﬁ]leé Fhe E[e&%c{c': }egiewlgl) }‘g g)gs]lra%ﬁ: ®f the trade

traders have ni she elr trade

pon. e rati.on of the trade review
revielbpetickhOht e PSlEHAPE: ey BB bEdrsfife bl TR resutant
resultant transaction data may be forwarded for ) )
transagtiog jdgti may bo @gwaﬁdﬁécf@%%tr%@lt(%ppgh-meﬁ%SmfaﬁT\Pé-| yltegnatively, a list
list of executed trades can be exported fromthe DNA
of exapidd tcades om loy expoeted flommibe OMNGAl iaplitist enthe pdl7Oiradhg bystem.
t he foregoing description includes many details and
[007HpPeWhilld GietforREoink edciption b luded &fagy dedil hat spebi€isRichdvs to be
been included for purposes of explanation only, and

undeREdSdMRt (hle RSV BHeR 'iIRrh?&eﬁqLof"‘%erbs‘& bakt rﬁﬁﬁltlefl o%l?zeand are not to be

present invention. It will be appare toth

1nterprﬁt|8!(1) l&se 91 ; ttg.tlgrll'] ZS & r It]%rtesga% g{f/ngt?ognanrf?d I1ﬁ h& %}%)Ia(r)er}]t I%o &[ose §killed in the art

from irit a C of the invention.

that Oﬂef‘@ Qﬁ ﬁ%ﬂym Ve eﬁ%&hmeeﬁt CB‘F@’ dhovesgibaaRdl YioHf eparting
the scope of the invention as intended to be

from iropniand eeonsyof ithreiny enticowiArgordingl s ualh thod Hesationsgga ronsidered
equi val ents. CLAIM5S 1. An el ectronic tradi ng system of

withia tledicbpelef the atveutsn ad inendydstod enoompassedipy tha following claims and
processor; at |east one storage device coupled to the

their RIgAC®@Slents2 User interface coupled to the processor
via one or nore comuni cati on networks; wherein the
processor is adapted to conmmuni cate mnth the at | east
one storage device and the user interface to execute
instructions to performthe follow ng tasks:
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receiving, in the online trading systemof credit
derivatives, a plurality of credit risk positions

waae4sed by a plurality of trader clients, eR€hUS2008/078931

credit risk position having a delta value and a

maturity date, wherein each trader client's subm ssion

is unknown to other trader clients; identifying, from
the plurality of trader cliefits, at |east two trader
clients who hold offsetting credit risk positions on

at least two maturity dates; ermning delta offsets

to be applied to delta vaggég5@$ the credit risk
positions held by the at |least two trader clients and
haam aigctrdige ahdihgagdterh wh cirdit detitativeattessyseuctomprasingan
overall delta of each of the at |east two trader

cld gBt&sorcredit risk positions remains substantially
unchanged after the application of the delta offsets;

c l.at i ] . delta of fsets,
ng#ﬁ%ﬁaIk%%g@%?%Q%?Q%Pg%§F9§%%%%%?%%b trades needed to
realize the delta oﬁ%sets; and executing the credit i
det PERISTECE FARiE QfBRBFFRECLYIA P88 8T MPioe R gFation networks;
clients. 2. The system according to claim1, wherein '
t Hhaseis dhespigeesser if adantied toggapRBYCatoWith g 3§ deseong storage device

single sector of credit derivatives for a delta

and theeuder alteréage tto oxecsessstortidns (Piperfeys thenfioloworedasky: t o

claim11l, wherein the processor is further adapted to:

i nvite fedgviphUhahd dlin@fratiingdgstel dfepddst deiviplenadpluhgity of credit
plurality of credit risk positions to the electronic

tragdi RGicRyshbmiftd G%Qghﬁmﬂ? ok ¥&ddr\¢Bents, bac B4R YRk B8ition having
according to claim?3, wherein the plurality of credit

r Iasc?eltg%%i,utela?lgs .n?artlgrit&%a%agv%gretmoeatcn ?ra?lé:rec 1I Lol ISI{% tigs?gﬁ ﬁ%nknown
system of Cr edl erivatives 1 n a spreadshee ormat.
5. ng sygten1acpording to claim3, wherein the
prig OLeE grdsrSlieyfss her adapted to: inviting the
plurality of trader clients to upload one or nore
pri ces ideydginat fsemwha plutahisy of wadgh tligntoht lepsdwe tiafeyiclients who
positions, the one or nore prices being selected from
a lgldofisectinpsérsdit rigk positions on at least two maturity dates;
determining delta offsets to be applied to delta values of the credit risk positions
held by the at least two trader clients and having the at least two maturity dates, such
that an overall delta of each of the at least two trader clients’ credit risk positions
remains substantially unchanged after the application of the delta offsets;
calculating, based on the determined delta offsets, notional amounts of credit
derivative trades needed to realize the delta offsets; and
executing the credit derivative trades among the at least two trader clients.

The system according to claim 1, wherein the processor is further adapted to:

designate a single sector of credit derivatives for a delta neutral auction session.



of: a bid price, an offer price, and a suggested md
price. 6. The system according to claim 3, wherein
WO pdod0esst on associ ated with each of the pl urab@CT/yswhHs/078931
credit risk positions uploaded includes: a reference
entity name; a seniority level; a maturity date; and
an anount that reflects either a delta position at the
maturity date or an equi val€¥t- net CDS noti onal
amount. 7. The system according to claim1l, wherein
S r e
3 pf‘ﬁ}e‘%@?t%@l S I, WAL phos e uker {0
pIu of..cr osi.tions. . 8. . ..
D bbb e oS e ke FERMOR PR ik 85 eS8 BB ppitpns to he
adapted to: cal cul ate delta val ues of the plurality of
electiopicdrading yrtepofi Fedinderivativehe syst em according to
claim1, wherein the processor is further adapted to:
4. | dﬂmdyﬁtymaac{:d)nd'stg tbchudier3, elheemt thapthralityexd oredittrrshgheritions are
client, wherein the first trader holds a first credit
uploddes ko Pe2ieciromic tlaingatlstbastraaardetiahtdves of 4 st sdshed Eoaing
credit risk position held by thesecond trader client

5. Uhehfdyiehn a%@é’rdﬁ%ctg Qﬁanﬁrﬁwhtere'iﬂ g ppesbdor ferdbiaida
first naturlty whérein the flrst trader ho ds a

thir. credl asl Lian Lha least parti al
of PUL, %I&HY okf thae I %hePI S St ch?salg Ppedr Wefégprbces flsnsoglated with the
econd tr ger cllen the third and fourth credit risk

plura et R g dhg ST R TY §F Rt MG Fonsisting

the first credit risk position at |east partially
of: a bifdf prise san ¢féeripiiice.dind redgesteidgridguiset i on and t he second
credit risk position at |least partially offsets the
6. f Olhetdystemedcdrdingstk ciairai 3, mbinreinliforiiaeios yssoeiatedoxidr elich@f the
to claim9, wherein the processor is further adapted
pluraliy of credit risk positions uploaded includes:
a reference entity name;
a seniority level;
a maturity date; and
an amount that reflects either a delta position at the maturity date or an equivalent net
CDS notional amount.
7. The system according to claim 1, wherein the processor is further adapted to:
receive, from the plurality of trader clients, delta values of the plurality of credit risk
positions.
8. The system according to claim 1, wherein the processor is further adapted to:
calculate delta values of the plurality of credit risk positions.
9. The system according to claim 1, wherein the processor is further adapted to:

identify a first trader client and a second trader client, wherein the first trader holds a

first credit risk position that at least partially offsets a second credit risk position held by the



determ ne delta values for the first, second, third,
and fourth credit risk positions; and cause each of
W@ b@giedssea of fsets to have the smal |l est absol uPEr/ts1008078931
val ue out of the delta values. 11. The system
according to claim1, wherein the processor is further
adapted to: filter out a subset of the plurality of
credit risk positions that +#¥8ve absol ute delta val ues
bel ow a predeterm ned threshold. 12. The system

secoxgiggegitrep%l%t fe filsf! bl decolELG Bsk Pgsu@érﬁgsgiﬁrg%ae %’igst L‘%E&rﬂ? Qate,

det erm ne one or

wherfi 364 s ader Beh Sdha et ik ot BHER JRRRRuMAT pficpae fourt
claim 12, wherein the one or nore price |levels are
crediyitkeparitivadielshethe speoadtrpeilisak the tggﬁ andiqueth credit rivkgpositions

system according to claim12, wherein the one or nore
sharipg 4 eohévahgity detedetdermireiedhd firsacnsilid sikk rongompatdemspartially
based on bid and offer prices submtted by at |east

offseSaREthdld cidibt fikUsoditiohan@thet seasiel credit 86K Sositldn. at Tda6t partially offsets
system according to claim12, wherein the one or nore

theﬂﬂﬁﬁqgahgggﬁﬁmﬁﬁﬁkdeternined based on suggested md
prices submtted by at |east sone of the plurality of

trader client The tem ccordln laim 1
10. V\:h@lr elystelinhaccor i g&s) Sc%arl 9S¥v creln i prod: urtﬁ afdfa%ted to:

tr der .cli ppor unlt to. opt out of a . potenti
AT A it 55 R it i four %Cfeﬁ*ﬁél% 99%18%15 and
accordlng to cIa|n11 wherein the processor is further
acrapteeich of thealeliy PEfpass &9 e thet smaphigst| abseluieriglty velap gut of the delta
for a trader client based on a difference between a
valuesuggested m d price submtted by the trader client and
a price level determned by the electronic trading
SYRieakem det&dirg dRIdimat kWhefin the processor is further adapted to:
filter out a subset of the plurality of credit risk positions that have absolute delta values
below a predetermined threshold.
12. The system according to claim 1, wherein the processor is further adapted to:
determine one or more price levels for executing the credit derivative trades among the
at least two trader clients.
13. The system according to claim 12, wherein the one or more price levels are determined
based on a third-party benchmark.
14. The system according to claim 12, wherein the one or more price levels are determined
in a mid-fixing process based on bid and offer prices submitted by at least some of the plurality
of trader clients.

15. The system according to claim 12, wherein the one or more price levels are determined

based on suggested mid prices submitted by at least some of the plurality of trader clients.



18. The system according to claim1, wherein the
processor is further adapted to: provide one or nore
WO ®9ab4ss ds to the trader client via the userPCT/US2008/078931

interface, the visual aids being selected froma group
consisting of: (1) one or nore informationa
spreadsheets displaying credit risk positions, price
| evel s, and profit and | oss- 0P&L) val ues; and (2) one
or nore graphs displaying price |evels, delta val ues,
or S : :

16. LT}%&?E‘@& ac‘éﬁg{(‘%ﬁg clahi'1 Qﬂgreﬁ&% %c%gs‘é?'isdfluﬁg% oaf%laﬁ:!le?n!u?

rern t ocessor | urthner adapte

8 PR T8 SL SR IF S b b L a8 s

_processor is further adapted to: query each trader
Positi®nj ent to determ ne how that trader client views
positive and negative signs of a delta value in
17. r eltetsysmmt awcdmdyngap ckainl 1, wharesatt ipoors ssoamdfuphercalggted to:
credit risk positions submtted by that trader client
| reaieuli@ Brofic @RS 103t ML LW dlle foe tder dlichelsdded on & differénce between
comput er -1 npl enent ed net hod for reduci ng delta val ues

a suggést&f S ﬂricrei sSBmRRII Y (RO &add? BB QR aBict (A Ne PURELLLY the
f credit derivativés, the nethod conpri sing:

receiVvin in the ine.trading systemof credit

eleCtrggeriet{/aéi I}gsgé/gt,emao p r%({r%gﬁlleir{vﬁt% “credit risk positions
sybmitted by a plurality of trader clients, each

I8 cr 'Stysths%%@g\pgttP STiitely Rgrein EIRrosFTone Gifherpdapted to:
maturity date, wherein each trader client's subm ssion
i sPravike onhor ot eal pidaethe dlaflerplient vig ghetuses/integiace, thmyisual aids
the plurality of trader clients, at |east two trader

beingcdel eeteidSrosh a ghwiptcoatibsey ¢ft (g obe edidore inskrnpasndlispreadshaets
at least two nmaturity dates; determ ning delta offsets

displiyndercai Bkl g@lsiﬁ&lsggﬂiéeqev(ﬂé,taﬁé ifittah@ 1636 epi&L? {4184s; and (2) one or
positions held by the at Ieas? two trader clients and

more rhglgfsﬁag@f%ap%?qgel%ﬁ%l{d% si, 5ryﬁhgg%e%§her§(5}f‘?h that an

eac e at t two trader
19, © | 'fheenstygtemcarc(c?gI r|d¥n grtlo %fan%of’ thhler%?ns the %l;r(%a(:legssor ?sut%%thgrnz}dagtleh Yo:

limit a maximum gap between the at least two maturity dates.
20. The system according to claim 1, wherein the processor is further adapted to:

query each trader client to determine how that trader client views positive and negative
signs of a delta value in relation to buy or sell transactions; and

process credit risk positions submitted by that trader client in a manner consistent with
the query result.
21. A computer-implemented method for reducing delta values of credit risk positions in
an online trading system of credit derivatives, the method comprising:

receiving, in the online trading system of credit derivatives, a plurality of credit risk

positions submitted by a plurality of trader clients, each credit risk position having a delta
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unchanged after the application of the delta offsets;

cal cul ating, based on the determ ned delta offsets,
WoH0006E50 anount s of credit derivative trades PEBUSH08/078931

realize the delta offsets; and executing the credit

derivative trades anong the at | east two trader

clients.
-31 -

value and a maturity date, wherein each trader client’s submission is unknown to other trader
clients;

identifying, from the plurality of trader clients, at least two trader clients who hold
offsetting credit risk positions on at least two maturity dates;

determining delta offsets to be applied to delta values of the credit risk positions held
by the at least two trader clients and having the at least two maturity dates, such that an overall
delta of each of the at least two trader clients’ credit risk positions remains substantially
unchanged after the application of the delta offsets;

calculating, based on the determined delta offsets, notional amounts of credit derivative
trades needed to realize the delta offsets; and

executing the credit derivative trades among the at least two trader clients.



