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| NSTRUVENT AND METHOD OF CLEARI NG AND SETTLI NG PRI ORI TY | NFORMATI ON [ 0001]
The presewD 2apppi2bwati on is being filed as a PCT | nt er natconskoiRat sl
Application in the name of ERIS EXCHANGE LLC, and clains the benefit of
priority of US Application Nunber 12/806860 filed August 23, 2010 entitled

Non- Bi ased, NOBNBIASED, CENTRA LR Y\UIE ARFD FINANCYA RINSVRUMENSK C eari ng

and Settling, the cOUHMETHOD'OFCLEARIRERND SRIMGNGed by reference in
its entirety. FIELD OF THE I NVENTI ON [ 0002] The present invention relates

to financial instrunents, and to the electronic clearing and settling of
such financial instrunments. PRAORFRVUNFORMAEIONVENTI ON [ 0003] A variety of
different types of financial instrunments are traded throughout the world.
Exanpl gé1)i nTheips@d appliifioh acb&ing fitkddard PETilNRatibnslddert Applidstion i A8
agreenent for either 1 medi ate or deferred delivery of the specified asset.
A der i B30 0BERIS EXGHRANGE LY, and claimgdhe bepedis of paiptly pisUB Amdigation Nywibst | ce

of an [ o) |t t e a0 c e C ence
or gy Foongl PeEOTRREL ' 43, 3096 entiRl N B RNeq, PR ERTY Clealet F e
f or war bstruaprti and Vethodl of Giqasing a0 B4ftlind) slie comennbfywhehdsvhgreby irebrppgated ment
bet ween t arties to exchange sequences of cash flows for a set period of
time. RBIFASTPNCE IBASERBretY-ne the swap is initiated, at |east one of these
series of cash flows is benchmarked to an asset or an index that is

variabl e, such as an inter gq§pIROF THY BVORENPIGNNOE rate, equity pri ce or
comodity price. A swap may al so be used to exchange one security for

anot Nepogh0 ?}‘I@?&@erﬁhﬁv&ﬁ‘{‘oﬂfﬂefa}’es(tmﬂ{%ﬁlial HilhfeltsOhind F&gges &t SHK Ele 'n?onds)
or to facilitate a change in 1nvestnment objectives. [0 5? A nomencl ature
has deamsl sfibog bDswbmandiel inkteuméras.act eri stics of certain swaps. A
"plain-vanilla" swap is one that only has the sinplest and nost comon

terms. A "spot" startin i e e ics of the swap start
al nost i mredi ately uponﬁﬁm?gmg Qmﬁlw&?{}w swap. A "seasoned"

swap is one, that has heen in existence for sonme tine, A "forward-starting”
swap i8&%ne A REFY ‘%SHE%F{% 7RE8 08 BARG B DefIBeTs? afengadsddpraygacutige Wsihence

unti | BxARALORARAE RO Bnutatisl g detivHiGes, TRRaMArGSt s Qnyck QAR dorcdififek | NG
swap are 2012/ 026964PCT/ US2011/ 001442 st responsi bl e for performng
t hei r iobhédjatt iondsfertedtdelineryeofabt sprrifiahasseto Adaterivatave isfaofinancpad ingrmedntt i me
after the parti.e ave reed to enter.into the swap. An "off-market" swap
s one™ st iz Tnbe GeBEPRET of fu Ay PO s, R0 dbRT: SIETRY o5
swap ome Web@ebrd oneRdbni Bk @ﬂQntehentvbr%;ﬂcﬁaéadaxﬂqus%ﬁvﬁhv&omgthdsVfaﬁﬁesbaye
only been trading since the early 1980's, they have exploded in popularity.
| n 198fprwams opliaps anasweps-had a total notional value of $865.6 billion; by
m d- 2006, this figure exceeded $250 trillion. That is nore than 15 tines

t he si of upl [ Ll r 01] . 0, pe of
svap 1604 MeiGeokionify S ship S LS eiheen M Kdrid'%, QBB EPERBANPE O
parti est cagh flewt forexehperyirl prith@dUsudllyt ey ths tinfpaieewhs is injtpitak bt asttoan ofne

paynent is at a_.fixed rate and the_ other varies, according to the

per f or REIFCHTIBY O%?PSE Wiebﬁac KebHean asselor amindep dhat s variablg sych apan
gener ahlyeHuat e rdif ¥ FonseRt bALET 95t pgan be
vi ewed ase el t%u’er rég%orﬁagﬁ% gétg?ec}ug?\ré—%sﬂgg%gg@@ H:)l%g ?‘sﬁ%{“?g‘ﬁ oég?(?i on in
a fi xeded a0 extimngde onel pé¢adtityiforhamtisdndo tchihgendie matsrity (honids), québlityaifi isspes at e
bond. nly, for U.S. dollar denom nated interest-rate swaps, the rate
quot e Sfog]z%) ?fel}/qnidﬁ)e‘ﬁt?ﬁcéh'taﬁa‘iaiaﬁge HRIYEMERLRRIEINGS | of fset future 3-nonth
London InterBank Offered Rate (LIBOR) (or whatever underlying reference
rate ipgoo§Pesi donfshciaburk s d@Blbped kd BERribEI1BE Thh@cRridaéd ¥f E&tHh SNGPs! ah e
based on the interest rates at which banks borrow unsecured funds from

ot her ‘[Pdgiryaniflat kwap oneon thiicinds hre thensimplrsh Rndnardse connEastermbem f 5pE on a
peri odjct.,: i buyer and e seller endi n n_t.he di rence
bet we el Span s oHE Sihel s BARonfdR o 1%, Sfap Sp BN e Aficly ot WG arty
A) agrgesestantgdig iaRahbewapan Yseifoaed’yswip B dieabaiieg beaeth elistsadt foakemef
interest on a notional anount on specific dates for a specified period of
time; WBRcdy remarg-stasing yswapsi§one Whege theyfinshealqulation date of itheyswan dessdiotr at e
speci fa‘itoe %E?:ﬁe%gergirag%g. inztilgﬁneng?n Eﬁa%m?‘; ﬁn%ﬁ Eﬁeéserrtgcfg anntﬁ;a%}?'g}%lﬁgs@za?{%ﬁ Y,
nonthly or at any other interval determ ned by the parties. [0008]

St andar di zed derivatives have traditionally been exchange-traded and
centrally-cleared financial instrunents; swaps, on the other hand, have
traditionally been custom zed financial instruments that are traded in the
over-the-counter (OTC) narket. (The OTC narket nost commonly refers to
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WO 2012/ 026964PCT/ US2011/ 001442 [00012] Recently, there has been a trend
for OTC financial instrunments to be centrally cleared. In certain

ci rcunst avoas12/qedstii es to an OTC financial instrunment caoTdisbenitootshe
financial instruments to a clearinghouse for central clearing. Once the
trade is accepted by a clearinghouse, the counterparty risk is elimnated,
and eaghl pa ﬁsltslbemrg@ ﬁnmgeth@ire@dl éegm%t the SHIRERb®S démot RearCidrcago
Mercantil e chan earPort facility, 20 South \Wacker

Dri ve, patipdcadgime g ¢r the mrte@ @@se agmaei tq ertesinto theeswapi rAR i“aErrearket”i sY\aprignent s
may be ts res options, as the case may be, upon
accept‘z)argegm(teﬁats%IVl‘glurs;E ?lilerl{fr’ﬁ]? %(é{;%utﬁ‘%t‘é effect these "arc' financi al

i nstrunments go through a transfornatlon into futures or futures options.
O her miomanThafirst esvhp vo@ntel bawedre [Blelcanat thd \Myrleh Bahle a il 8§ hAlsleoughrsveapst r al

clearin t, do not convert int ut ures and mai.n cust oni zed. hese
cases, %ﬂ? yalpgen LA MAINSE: ‘E‘Féa‘ilié39$(? AelhE Ve sReladsrim PePUIRRY 38&#?%327 Srty
risk '§N§p%'rﬁe{rkéilﬂaﬂla%¥a@ﬁot1[)9ﬂ%§1e of¥R6HBLHABAOY mH%o@Ia%ﬁmees&é@eaeareat
margin on cleared financial 1nstrunments (i ncl ud?, futures and

non- st $3ddaritlione dhiaf isamariedhan Hstimesthetsizeafchp Ut prubhc cartiesinarketar i ng) is
considerably different fromthe uncI ear ed norm For both cleared and

uncl ear ed ftlganm al instrune initi

v gt TP DB R SSRRP G Oy P dRiefertfiip aReRa® pdphaaie MbieR

parti egtdThwip, A0t parfied laglteer &tdhahge @&@di@qﬂﬁere%ﬁbaflhﬁeﬁtbetﬁ)h@ﬂ?ﬂ wHaPWEe upon
initiation of a position and maintain that initial margin as as the

posi t i BAYmest iseit @ fixedratgrandribe ether yam¢sasaesding forfbe pertemmance of gn sneehypg y

(but S n I S t post
initi Qﬁ% Ecerrrg% telf} ra}?e( k%’{cl)\e/\gn%L alg{ec%f'%%st %Jrgaée%r' roalrugluiII éegégl egée | nanci a{;gg&?@g %P{eg{’

In t hemceam-rzﬁé swhpadrebe aiedied s eh¢radpdrifola of fdrwaris] oraseniong (shoptalpbympnstl ng

this collateral general|y continues to earn interest on cash pgsted
a Treadif quneferlaﬂpérﬂoupLe o & ghort dlenghprsitieryinh eatingarats bed <§ ng’oupons
gener afpdy By bl &Rty iMRIGHARD swaRd BE GRUSRdkaP; sgﬁfe“ﬁ &I rdOSBASHET OM
any change in the value of the Treasury’instru f For variation
mar gi nmatkieeerpdcss svildireffset ifotudd Bfmomhcborhkxntahh (foetatlnﬁate @dBeji g on

whet her. the tr is cl.eared and uncl. In both es as
the. el REEVE GHAPRATE, BTEG: s JOS Erbm dhanyes) (ETRBartaS far kP Vol o
ref | ecleferéit@ ratd a8 ot %ﬁélﬁltéi‘ést Fatkl Bﬁ%cﬁ' bdnﬁ§ béHH@ﬂinsécﬁIr&ﬁ Furldd 3Forh lothd? 00K
val ue% Thi s novenent of narg |nrgenera occurs on a daily basis. If a

party bankeiiydbe Fanilen ivdlesateginterbyniy imarkes.) ofCash phext iftoats en Fopeniadin biapisa

cleared financial instru t hat. part St he er o ma nd may
o wharesPr e e, AR g e e Rgin I e efmortfcepéERerp e e TR BB

f i nancfi@dtingnate! UFBNEeSamplee ope Paity ﬁv’&?%ﬁé@é@&&ﬂlﬁ@ /aHStZQiLJ;Ja&S)l(M&ypB)saI ng
cash or Treasury instrunents as collateral receives the interest on the
cash pﬁfe@eé@mane > Hixed gatsonf mtemsttdiea TPEeRAl amquas o Resific shatesdet puwscified

gai ns o) f i t i t (if
Such Apeda ey COFMAMNE TG dbecelilo YRy dBrA A BRI RSB SR DUTER. [
i mpor t sante aebtimmt @ntduat oheth¢l tarhi¢ gpedified dafck efoenthe samet k;&ctﬁeelatlmnpemxﬁd

vari atj on i n between cl ear inl uncleared positions: the first effect
is co ? Wtsaénab’hée "B é%“%‘é] Yoi arterlyn ananthly s 3h ngr PREE RiarYalpe
referr@éger}rgnggpg gﬁleghe "NPV effect”. Wth respect to the convexity bias,
assunme a party estg I'shes a short p05|t|on in a Eurodollar future listed
on the CVE. Eurodollar futures are based on the 3-nonth LIBOR interest
rate. (M@ fStandardiaed I®nriaativc/salhaee ftmditEumUdoanr ekchangesraded eapdalcentaallyd o

m nus the LI BOR r s rise,.t rice of .

ur odof PR PR B, iy b R e At Zove Hafiep ity Beb* Sulimizedni ng
t he pofhdncian insth@ndniA et ke armied nhombet@«wrehélaolﬁnéfa((w@ trRark®t. KEThda3TE due
to an increase in interest rates. As a result, the party receives variation

mar gi nmrniket mestfwm@nly aefsrs ogprivately negetiaiechirades beRucesavo pasties thahatw ifie t he
t
o o P R Pe RUERIASE) PR SRR T8 ol e W AP Mo e

resul tandi 1s1tla1s papfasma tto tHe credit Atk oNthewitigr @aﬂﬁ (merﬁu&rredaq uakolmetpasyirizk}.i al
anount ece}ved The party is now in the sane position as before the change
i n i nt @pléke finagcial ingtrumentssihiat are; eentrlly rclparfde hese dF ne independsns SURTIRERF
because interest rates are nOM/Iomer than they were when the zero-coupon
bond was purchased, the party wll §I|ze a profit on the bond when
liquidating it. Hence, there is a cIe benefit to being short Eurodollar
futures because of the positive correlation between the underlying futures
and flxed |ncone |nstrunents |n general As a result Eurodollar futures
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[00023]In the case of an uncleared natural -gas swap, the buyer receives

$90, the net present value of the future cash flows, as collateral fromthe

sel l er. IWwothe/wmser unwi nds the trade by selling the swap/useoia/ovfauzrd party

for fair value, an upfront paynent of $90 will be nade to the original

buyer, and the $90 collateral will be transferred to the third party. The

ori gi Nadrfobmdiede. N@mcldattdl §Walsl @ offerPirdfidabie@f piBQARAneNg 1R endtiofsll SabeHahd S

posi tion. [00024] Now consider a cleared natural-gas s wi t hout any

2] ust e roAskotiIsPramastymasumea hanr e £ apbadasisnur bomoics ¢
th [ t t he cle red um of

futurel%(%}tzligltootF é‘yem?ﬁi M"‘%nﬁgséc@ﬁlg? SP%cmb?/n ar .9?’\“'3’?6 Pé‘éﬁ%}% eét rade

at t hederivhtivegrmearked thgx repeedrtd p:{rﬁcfpbﬁng)patﬁés receives $120 of vari atl on

mar gi n today, as opposed to $90 in the uncleared case. The buyer could now

exit or hedge off the p05|t|ori ?and woul d. be materlally better of f .t han had

an undf8r &d 1$ ammeforiGollgisgrl tonihangg fm,c#e?fc@q valueg 038 Wirlepred ppsition
referr h h \/ tg oach
or | nkR TPRE RPN R uileafFs 1050, Al BbafSuidkaRe s pbsiliah SANRRL
cl ear i qoijhers esltlattherpprtyttbaadak d&sunﬂealszetdsgam 1lnyondeqm rseagetltsehslwhpf td\

case, SR SEFTERaE opheriohe &7 dis FREH SENSERReY froderuuaPeio t he
fut ur engs hinfl I BIVE). Wheha T@a%r?'%ﬁ%aﬁétﬁls' ﬂ&fe%sa?s' (Qﬂlatel?ﬁt phite §19ctn‘g€§ i it NPV

effect, it does not: this creafes a swa is neither equivalent to a
cl ear dinangiel mtmmemt@@de@upvmpaym aq«rmertg ttm DWncM thg amtﬂteral ithat brimgshep i s

require Ie at $ O nove he nat ur al for d_curve
to 55 Pyt i Bloc By R R sfoute Bostt R EER e PR e

buyer telphsy tdeivins tHel &iﬁh 2 callttbtan & P6lidayed tlofpatyhletebeet% tigeepdrey houeinpahké ti on
for the new:settlement price, and keeps the $90 of variation margin, then

it woutesh pRllatgrak afe it by Ageeemen petpieem the parhere dWASD dhecirederis angiapd oBut
the n Y e e off
the nasra Hhe firky nABEEAEeqblrilielinks RIS et JBr A YE o R itriREy

nat ur adettlpgds swap, and receive $30 over the next 10 years. CI earl y the

exi stence of this risk-free profit denonstrates that the

2012/ 026964PCT/ US2011/ 001442 cl eared .swap traded at t setil enent price of
590 Wi} BRI SIFuRE (FAdR] O REShans narrea?tsnt}%tfyu&ﬂfqrﬁmf brof Gpgedred
CoNsUMgmheial MStriasts. WhilAtht e¥aldhgicd BEtht Mvh Sn3A8d HmTS trufiddk eInH%p%h:Qbﬁ‘ al
buyer the present value of this $30, or approxi mately $22 under our 0%
assundtiturest dniises pptians) [aoeoanqledrhe aabqnesmam@ ltlee ddap b tanaﬁxebang@at Utlhbe

or of 1 cos AR bR A AREY BB B Bl SR v DR R Pudlene TN

the priuResoind @ltiifed! opiRs idie shddexdasal eSudhhese Sinclndé tdEoABI Smotikte Ipﬁ&@”p' e
uncovers a potential risk to the clearinghouse that, when the settlenent

met hoFORREA RES ingremeR; e’ﬁtltﬁé@flld?ted and hewttkgifinanegal mtmmt & seittadeeither cash nay
not I t

cont r aF reat BF pAEidd ac@bi) 62 eirdtlon | P GRST R Bers (PE BRHIE™, nebRALH
known fonnesmdﬁresttlmﬂwh{cﬂw’@] isThe bNR%{ eelfdf'&ﬁifchqi@t@ iexhs kdlety ishthe empebet ofO

cl ear(;:td credit default swa In a CDS, the protection buyer makes a
serie WCI&%%%\W%H@@P%@%W&W Bfi&el I er, and in exchange the protection

buyer receives a paynent if the "reference entity", usually a corporation
OF  gOVREAEAN ,ﬁlet?ésaaﬂ& &mr%sd&;itfaut tard @Eﬁt}hqiﬁsclé&%ﬁ. SYRRLS qitte! @EbHNE fioth PRY,
restructuring, and bankruptcy. In additi to the NPV effect, because of a
cor r elunclearedbdinarcial tihgmimenss ediscusaede ahovgeneﬁemtrandleaﬁag defeand tthatattbe a
central ly-cl eare a.conv bi a e ative to N uncI ared
e | el aRiis ronateh PRI Thde it Tobe e inierPtn & edteo

i nt er agthef, ab&hS . {2268, a f@éaxﬂegﬁaweeandﬁa%ky so%ty Winge Méétﬁhgé@nste thaang,
"The Rel at'i onshi ip Between Default Ri sk and Interest Rates irical

St udy"periopBanee. {ARRaArpgheuseipamegeisy of 2008¢hange at Feptarate gtity re5pon51ble for

http/ 0 fil f t andlntere df
(accesg's%(le%@{s%lg}?3 ﬁg’éu LI%%X‘B{‘%O;HJ%%%%&% COEeSC{QDgo%# ,mamtﬁufn% margn ’ éjjgtsllgf:it‘g ,

Ml t i -detieérgran@rqsbirtindefdingida@yap Pricing Mbdel with Correl ated Factors", 43
Journal of Financial & Quantitative Analysis 123 (March 2008) (avail able at
http://ww. bnet . fordham eduirchen/jfqga-final.pdf) (accessed 18 August

2010). [00028] One attenpt to sinultaneously address the convexity bias and
the NPV effect was the introduction of the "Price Alignnment Interest” (PAl)
in 2008 on the SwapC ear Facility of BCH. O earnet, Al dgat e House, 33

Al dgate High Street, London EC3N I EA U. K. (LCH Clearriet is an independent
cleari nghouse serV| ng exchanges and trad| ng pI atforms as weII ‘as a range
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[ 00034] Take the exanpl e of an exchange-cl eared, $100M 10-year,
interest-rate swap traded at par (i.e. the coupon is set equal to the
expect ed wotor2é2k46BOR rat es over the term of the interePCTASLE1H0EP) .
Because this swap is cleared, without an adjustnent for the convexity bias,
it wuld it have to be traded at a significantly different yield than an
uncl egpdsh; SREdnW ttherinak bdén 4 BEAS (RO PC tﬂnhﬁagrqnaaﬁﬁéﬁtyw bd &ntanylctbaged, St .
Assum ng t hat t he convexity bias of a 10-year swap is 25 basis points, when
t he exlshestgén rireunedanagappartiesi¢s antOFCyfiwsindiabfinsrupsent tche sglqunutvﬁieeﬁmaryraél d of

a tradi n ncI are i nt [ est swap Wth simlar.characteristics

and ter%rtsrl?mgnt§ cfg ge h?unse ceéwgﬂﬁ?eeannghe% b%glga%oﬂsntac%ﬁ ??aelb%%e in
yi el dscléfinghotide, agppr easmrrtatpahy ﬁgk 0Q0, chiinatkdlr tah@r eadke, partye thiV Rtéeahew | |
create an_additional di scr epana}pbet ween the cleared and uncl ear ed

i nt er edearinghausender Grasmpleren thetCeieago Mercantle ExghangewiroupangME)s GdearPerat t he
f d
i scr ot 20 598N TR 19 onitsed Wi BOGRE GG LS Ko bR Sipangia

cr eat anstngnérfts aayt be @nhuatedningm duthiedsi auﬁ;thﬁpesjmms;t ad thet &3e Nihgy de] aponf
interest-rate Eg/a S Lo entral cle r| % excha e-traded, environnments.

[ 0003FCCERIARES,, NBROYSE | ct, ot gter el Tooflaandgigl instemsatSe8y
addre t t

desi riﬁr&e‘l@?(?qﬁ%‘éﬁdﬂg‘a‘%%“ﬁ? s msgdﬁifrﬁ%%é RGO BB TR HSRE T B 1402
uncl eaacecptedrvhpa derdinghbese foncemteal e:tbarmgabumchal notrwmcnmnbsfutlmwamie:nsajm ect
to the convex ﬁlnt[‘bll as and 1‘ﬁﬁhe lNPV ef.fect exch es and central clearing
to el IHIOIEE oMHBEeAFy el copaluslrarsrkipacial detpments, (g EoiePREDk
sol el widkQs atil¢ kBRidaf@house for perfor mance, and to provide for greater
transparency. SUMVARY OF THE | NVENTI ON [ 00036] The present invention

provi des financial tools that address the convexi tﬁqafl as and the NPV
ef f ectl°°°TPheT}Eﬁr msted Dhwhinh elearialiousesareas mareimpey ciearashfipancipl dnetaweents waps

and ot hﬁ@r L t. ] exity
bias a or % e l\ﬁ%’ée#@ggt%h odleZ>Q<§ 15‘%‘3%@ lgﬁhj}géenrﬁa%%cle&éﬁ fglrcél;er?ttr% El@%?&%q%at
count efopsideablyi Sikferan dtoai thé hﬁclBﬁEﬁlr@Smt OFér batAdgedr@Dknd theﬂe&re'dofirmnmal

cl eari.,nghouse for perforrran and for, greater transparency O[_%PIOO:B?]

accor daEENets theparze o formy fmarein: H’é‘“ﬁ‘? A ap wmﬂ.oaﬁnaramw 1% deaad

cent! Aliatcial SRLRMdN"BBR HarddISHIUITERe ARGl TRADAC i arP R Nt gﬁé' ng
and settllng such financral 1nst nent I's provide non- bi ase

cent r all¢ayinghese agohi indiationl ofi m position rand |ma1mauoth:hammaa}\/mtal'gmrus long rasitht es of

t he present on is to bgr{centr cI ear and can ﬁ)e traded ei.t her
on or TR0 BeEha hgeat it Bard Aepr Al 15T HReT RGOt PRRLADGS1S Hogh g di or
ot her dlogp&d BhardcidlanGhudents) HhdyUbeRiquirdd & f)és@%ﬂﬁhl%afg‘ﬁ?(l{dé%ﬁéssc&lﬁtéi\@ fob the

present invention applies include, but are not limted to, interest-rate
swaps , uncleaeadditanciat wsiswapntslit livthe caserod @learqd@rnduimleamrfmancnabmstmmnaua t

f f
For o e Bing M BEREEEIGRLE cOMIMER Jo 0 nief T TrukB SO frnind
i nst r Uresdury snsdeﬂr@m Rapbd, CORNMRARE thade ey HaNCO thetddupbies Prerabdbeshef the

present invention, the non-biased, centrally-cleared financial instrunment
def i nekreasusy RSTHMSA aydagerups the gRIPS 1R desses from gny ehargs o thenealue of the

vari at d investnent return on the variation margin during the
life o rg%hg}ﬁgng{rl{glﬁg]{ﬂal i nstrunment. For exanple, in the case of an
interest-rate swap in accordance with the present invention, the term nal
val ue [@b14p Uddin viariaﬁmemhrgm,t thewa @ dramptic differantedeowvean the eréauaémeiepénqmgrrrent s
made pursuant fo t of  th rate swap, m nus the ccurrul at ed
val ue By he b rade e&rﬁ%rchqar%fﬁﬁip&r ?PSS%é‘?aISWénPY‘?S@Sd#‘ ed-to-

| Nt er 6airkEAiafucSyaRe &{n@ﬁigﬁﬁ%&, NQVIAMEJ-FEMaERE: IR rffe D theldbFrehP Valﬁé best,

t he non- bi ased, cen?ral ly-cleared Interest-rate swap I's functi ona 'y
equi vdinancial mstromemtniather dhareits boein vaine) dhiechovermnentest magie genaplly owdrs

2012/ 0269 / US2011/ 001442. BRI EE DESCRI PT T 00039
D o o T e o e R T AT B PR T PE RHGUEPIR PO He2 net
aCCUﬂlHl@Ir&ﬁﬁHﬂ{chlﬂ ifdtrub@sn, thaOpsrty & the JvieridTahe Yirsid £{d MaP Ao Whasest it

central ly-cl eared financial instrunment of the present invention. paw

Fi gur €hposes vyl suolyregrgin. St the wiher dand, iaringleasadnanangial énsimphents, ghe party
determining the termnal value of a non-biased, centrally-cleared financi al
instrument of the present invention. p00411 Figure 3is anon-limting
exanpl e of a hardware infrastructure that can be used to run a systemthat
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two alternative definitions discussed above can be seen: NMI-1
to being short Eurodollar futures relative to deposits, swaps, or FRAs [Forward Rate

Agreements]. Because of this advantage, which we characterize as a convexity bias,
Eurodollar futures prices should be lower than their so-called fair or proper values. Put
differently, the 3-month interest rates implied by Eurodollar futures prices should be higher

than the 3-month forward rates to which they are tied.”

[00020] Because there is a high correlation between the yield of an interest-rate swap and
interest rates, the convexity bias is highly relevant in determining the value of cleared
interest-rate swaps and interest-rate swap futures. The value of the convexity bias is
dependent on a number of factors, including the correlation and the volatility of the relevant
asset. Under current market conditions, for a convexity biased cleared 10 year dollar
denominated vanilla interest-rate swap, the bias is worth approximately 25 basis points
(0.25%). It is important to note that when Burghardt and Hoskins first wrote about the

convexity bias, interest-rate swaps were not cleared financial instruments.

0o021] The second effect that results from the difference between variation margin on a
cleared financial instrument and collateral posted in an uncleared financial instrument will be
referred to herein as the “NPV effect”. While the NPV effect and the convexity bias are
intertwined, cleared financial instruments that have no correlation to interest rates still will be

subject to the NPV effect, although they will not subject to a convexity bias.

o022  The following example illustrates the NPV effect. Assume that a party to a 10-year,
natural-gas swap makes fixed monthly payments of $4 (the buyer of the swap), and receives
floating payments equal to the spot price of natural gas from a counter party (the seller).

Because this is a 10-year swap, these payments continue for 120 consecutive months.
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Yield
has thus realized a profit of $90 and has liquidated its position.

ooo24) Now consider a cleared natural-gas swap without any adjustments for the NPV
effect. When the natural-gas forward curve moves to $5, the fair value settlement price of the
cleared swap is $120, the sum of future cash flows. This is because futures by arbitrage-fee
principle trade at their future value. Therefore the buyer receives $120 of variation margin
today, as opposed to $90 in the uncleared case. The buyer could now exit or hedge off the
position, and would be materially better off than had an uncleared swap been traded. This
difference is caused by what is referred to herein as the NPV effect. Note that as interest

rates approach zero, the NPV effect is eliminated.

ooo2s;  Some exchanges and clearinghouses attempt to address this issue by requiring the
swap to settle as if it were economically equivalent to an uncleared swap. In this case, the
daily settlement price is defined as the net present value of the future cash flows. While this
gives the impression that it solves the NPV effect, it does not: this creates a swap that is
neither equivalent to a cleared nor an uncleared swap. Continuing with the example, if the
swap is required to settle at $90 after the move of the natural-gas forward curve to $5, the
buyer receives $90 of variation margin. Now assume that the buyer sells the position to a
third party. If the buyer sells the position for the new settlement price, and keeps the $90 of
variation margin, then it would be in the same place as if it had traded an uncleared swap.
But the new buyer will receive a windfall profit. The new buyer could hedge off the natural-
gas price risk by entering into an offsetting, 10-year, $5 natural-gas swap, and receive $30

over the next 10 years. Clearly the existence of this risk-free profit demonstrates that the
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cleared swap traded at the settlement price of $90 was transacted at something other than fair
value. In fact, to consummate the trade at fair value the third party must pay the original
buyer the present value of this $30, or approximately $22 under our 6.0% assumed interest

rate.

ooo26] The above example demonstrates that the cleared swap, without an appropriate
adjustment, generates a different profit and loss from the uncleared swap when the underlying
asset value, the price of natural gas in the example, changes. Furthermore, the example
uncovers a potential risk to the clearinghouse that, when the settlement methodologies are not
properly delineated, the marked-to-market price may not reflect the actual fair value of the
financial instrument. Because central clearing of swaps is relatively new, this effect is not

widely known or understood.

ooo27)  The NPV effect also exists with respect to cleared credit default swaps (CDS). In a
CDS, the protection buyer makes a series of payments to the protection seller, and in
exchange the protection buyer receives a payment if the “reference entity”, usually a
corporation or government, defaults. A default includes such events as failure to pay,
restructuring, and bankruptcy. In addition to the NPV effect, because of a correlation
between the interest rate in general and the default rate a centrally-cleared CDS may have a
convexity bias relative to an uncleared CDS. This convexity bias tends to be much smaller
than in the case of interest-rate swaps. See, for example, Kaplin, Qu, Wang, Wang, and
Zhang, “The Relationship Between Default Risk and Interest Rates: An Empirical Study”,
Moody’s Analytics (2 October 2009) (available at
http.//www.moodyskmv.com/research/files/Default_and Interest Rates.pdf (accessed 18
August 2010); Chen, Cheng, Fabozzi, and Liu, “An Explicit, Multi-Factor Credit Default

Swap Pricing Model with Correlated Factors”, 43 Journal of Financial & Quantitative
Analysis 123 (March 2008) (available at http://www bnet.fordham.edu/rchen/jfqa-final.pdf)
(accessed 18 August 2010).

[00028) One attempt to simultaneously address the convexity bias and the NPV effect was the
introduction of the “Price Alignment Interest” (PAI) in 2008 on the SwapClear Facility of
LCH.Clearnet, Aldgate House, 33 Aldgate High Street, London EC3N 1EA UK.
(LCH.Clearnet is an independent clearinghouse serving exchanges and trading platforms, as
well as a range of OTC markets. SwapClear is a service for the central clearing of OTC

interest-rate swaps.) Counterparties initially enter into a bilateral interest-rate swap and
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basis of then-existing market prices, without regard to any convexity bias or NPV effect. The
addition of PAI would require the calculation and processing of a separate and distinct form
of variation margin. Unfortunately, the systems currently used by traditional futures
clearinghouses, exchanges, brokers, and other market participants for calculating variation
margin are not equipped to incorporate this additional calculation. Significant changes would
be required across the industry to include PAI in the calculation of variation margin for

cleared swaps, and it would be very difficult for the industry to adapt to such a methodology

in a reasonable time frame.

ooo31] While swaps have traditionally been uncleared, recently there has been pressure to
migrate swaps to central clearing, including mandates set forth in the Dodd—Frank Wall
Street Reform and Consumer Protection Act (the “Dodd—Frank Act”) (Pub.L. 111-203,
H.R. 4173) signed into law by President Obama on 21 July 2010. As a result of political
pressure for greater transparency of uncleared financial instruments, the Dodd—Frank Act was
passed into law in the wake of the 2008/2009 financial crisis. During the 2008/2009 financial
crisis, many participants in uncleared financial instruments faced counterparties that were

unable to meet their obligations.

fooo32} One such effort to migrate swaps to an exchange and central clearing is the formation
of Eris Exchange, an exempt board of trade. As reported by the Financial Times, Eris

Exchange “will offer trading in interest-rate swap derivatives closely modeled on current
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over-the-counter (OTC) rate swaps”. Grant, Weitzman, and Mackenzie, “Chicago Traders
Launch New Derivatives Exchange” Financial Times (13 July 2010). The CME’s
clearinghouse will be the central clearer of interest-rate swap derivatives traded on Eris
Exchange. “After the details of the swap, like notional value, coupon, and maturity are
agreed to, the Exchange passes the new trade to the Clearing House where it is
processed like a traditional futures contract.” http://www.erisweb.com (accessed 17

August 2010).

00033] Unless addressed, the convexity bias and the NPV effect will in most cases result in
significant pricing discrepancies between centrally-cleared interest-rate swaps and interest-
rate swap futures on the one hand and uncleared interest-rate swaps on the other hand. Asa
result, the cleared swaps will trade at significantly different yields than the uncleared
equivalent. At the very least, the convexity bias and the NPV effect could create a serious
impediment to the migration of interest-rate swaps to Eris Exchange, or to any other
exchange or to central clearing, including, for example, interest-rate swaps cleared through
the International Derivatives Clearing Group, LLC (IDCG), 150 East 52nd Street, 5th Floor,
New York, New York 10022 or the CME.

fooo34) Take the example of an exchange-cleared, $100M, 10-year, interest-rate swap traded
at par (i.e. the coupon is set equal to the expected future LIBOR rates over the term of the
interest-rate swap). Because this swap is cleared, without an adjustment for the convexity
bias, it would it have to be traded at a significantly different yield than an uncleared swap
with similar terms or arbitrage opportunities would exist. Assuming that the convexity bias
of a 10-year swap is 25 basis points, when the exchange-traded swap trades at a yield of 2.31,
the equivalent yield of a traditional, uncleared, interest-rate swap with similar characteristics
and terms would be 2.56. In this example, the 25 basis point difference in yields is worth
approximately $2,000,000. Furthermore, the NPV effect will create an additional
discrepancy between the cleared and uncleared interest-rate swap when the interest-rate yield
curve changes such that the fair value of the swap changes. If not addressed properly, these
discrepancies resulting from the convexity bias and the NPV effect will create significant
confusion and serious impediment to the migration of interest-rate swaps to central clearing

and exchange-traded environments.

tooo3s] It would therefore be desirable to offer tools that adequately address the convexity

bias and the NPV effect. It would be further desirable to help enable the migration of

10
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uncleared swaps and other uncleared financial instruments that are subject to the convexity
bias and the NPV effect to exchanges and central clearing to eliminate counterparty risk,
whereby the parties to a trade can look solely to a clearinghouse for performance, and to

provide for greater transparency.

SUMMARY OF THE INVENTION

ooo3s] The present invention provides financial tools that address the convexity bias and the
NPV effect. The present invention facilitates the migration of uncleared swaps and other
uncleared financial instruments that are subject to the convexity bias and/or the NPV effect to
exchanges and central clearing to eliminate counterparty risk, whereby the parties to a trade

look solely to a clearinghouse for performance, and for greater transparency.

000371 In accordance with the principles of the present invention, a non-biased, centrally-
cleared financial instrument, and method of electronic clearing and settling of such financial
instrument, is provided. A non-biased, centrally-cleared financial instrument in accordance
with the principles of the present invention is to be centrally cleared and can be traded either
on or off an exchange or trading platform, whether traded as a future or other type of
financial instrument. The financial instruments to which the present invention applies
include, but are not limited to, interest-rate swaps, interest-rate swap futures, credit default
swaps, credit default swap futures, other interest-rate futures, FRAs, commodity swaps, and
foreign-exchange swaps, regardless of the currency in which the financial instrument is

denominated.

tooo38] In accordance with the principles of the present invention, the non-biased, centrally-
cleared financial instrument defines its terminal value in a way that offsets the co-movement
of variation margin and investment return on the variation margin during the life of the
financial instrument. For example, in the case of an interest-rate swap in accordance with the
present invention, the terminal value of such interest-rate swap comprises an accumulated
value of payments made pursuant to the terms of the interest-rate swap, minus the
accumulated value of interest earned on variation margin over the life of the interest-rate
swap. By addressing the convexity bias and the NPV effect, the non-biased, centrally-cleared
interest-rate swap is functionally equivalent in economic terms to an uncleared interest-rate

swap.

11
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BRIEF DESCRIPTION OF THE DRAWING

rooo3s) Figure 1 is a flow-chart setting forth an example for determining the net accumulated
value of cash flows for a terminal value of a non-biased, centrally-cleared financial

instrument of the present invention.

tooos0] Figure 2 is a flow-chart setting forth an alternative example for determining the
terminal value of a non-biased, centrally-cleared financial instrument of the present

invention.

tooo41] Figure 3 is a non-limiting example of a hardware infrastructure that can be used to run
a system that implements electronic clearing and settling of the non-biased, centrally-cleared

financial instrument of the present invention.
DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

(000421 While an exemplary embodiment of the invention illustrated and described has been
built to trade on Eris Exchange, it will be appreciated that the present invention is not so
limited and can be cleared on any clearinghouse, traded on other exchanges or trading
platforms, regardless of whether located in the United States or abroad, traded through a
private negotiation, traded in currencies other than United States dollars or traded as a future
or as a cleared swap or other type of financial instrument. When used herein, the terms
exchange and trading platform refer broadly to a marketplace in which securities,
commodities, derivatives and other financial instruments are traded, and includes but is not
necessarily limited to designated contract markets, exempt boards of trade, designated
clearing organizations, securities exchanges, swap execution facilities, electronic

communications networks, and the like.

[00043] As previously detailed, given the differences in the manner in which collateral is
treated in uncleared financial instruments on the one hand and centrally-cleared financial
instruments on the other hand, a centrally-cleared swap that is subject to the convexity bias
and/or the NPV effect, whether traded as a future or otherwise, will, unless addressed, trade
at a different value than the same swap that is uncleared. This could significantly impair the
migration of swaps and other financial instruments that have traditionally not been cleared,
particularly interest-rate swaps, to central clearing. The present invention provides a

financial instrument that is economically equivalent to uncleared financial instruments,
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** The initial paynment generates interest income for the buyer each day.
Table 2 shows that the total profit and | oss to date of a seasoned,

uncl ear edwewar/mess4be replicated by a non-biased, centr aciryusediearad2 swap
future created pursuant to the principles of the present invention, if the
non- bi ased, centrally-cleared swap is initiated on the sanme day as the
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i nvent $eofralizad exepamgenard/one gspial dleasig. | oss of an uncl eared
forward-starting interest-rate swap. Consider the sane swap as specified in

Exarrplqg o0da) ~ I ac]:&)raﬁ'fa@ @Y{ﬁpth\éﬂv\lgﬂn&gﬁg%p%é &lent dhtidh! %Qﬁrﬂ% cleE@on
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I nvention is traded o same da Suppa after 6 nonth t he
ChangeROT Blegeds CO R U S g TR ST e e eSS PED 310 18 e an
| 0ss bgEREE ard BarPbd @idddNSth¥t 6h @r 6B3MAGSRhan (éi:'rtﬁltﬁaaf 1RO MG, NoRtiRiraeRdd as
Centrally-Cl eared Swap Date Yield Total to Date Value Return on

Var i at & dntuhogiotheTolyn¢ obglinangiaDangirun@mt2. WgnQusedOher@n, non-biased refers to

addressing the convexity bias or the NPV effect or both. The financial instruments to which
the present invention applies include, but are not limited to, interest-rate swaps, interest-rate
swap futures, credit default swaps, credit default swap futures, other interest-rate futures,
FRAs, commodity swaps, and foreign-exchange swaps, regardless of the currency in which

the financial instrument is denominated.

[0o045] As the convexity bias arises from the correlation between the value of the cleared
financial instrument and fixed-income instruments in general, a non-biased, centrally-cleared
financial instrument of the present invention defines its terminal value (ie. the final
settlement value of the financial instrument upon its stated expiration) in a way that offsets
the co-movement of variation margin and the investment return on the variation margin
during the life of the financial instrument. In one embodiment in accordance with the
principles of the present invention, the non-biased, centrally-cleared financial instrument is a
swap that defines its terminal value to be the net accumulated value of the payments of the
swap, minus the accumulated value of interest on variation margin over the life of the swap.
The accumulated value of payments includes coupon payments and compounded interest
earned on coupon payments. When used herein, the term swap is used in a broad, functional

sense, and is not meant to be limited to any particular regulatory or legal definition thereof.

roooss] In the example of an interest-rate swap, if interest rates increase, all else being
constant, the yield on the interest-rate swap will go up, or, in the alternative, if the interest-
rate swap is traded in price terms, the price of the interest-rate swap will go down. Assuming
this interest-rate swap is centrally cleared and traded in price terms, a short position will have
a positive cash flow from the variation margin when interest rates increase. Unless the
convexity bias is addressed, the party holding the short position will be able to invest the
variation margin for a higher return as a result of the correlation between the interest-rate

swap and interest rates in general. In this case, a non-biased, centrally-cleared financial
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future cash flows. In the case of a cleared swap, this amount is paid to the buyer at the end of

the day through variation margin. A non-biased, centrally-cleared financial instrument of the

present invention decreases the terminal value of the financial instrument by an amount equal

to the total interest earned on the accumulated variation margin over the life of the financial

instrument, negating the NPV effect. Furthermore, setting the convexity bias aside, a non-

biased, centrally-cleared financial instrument of the present invention will have a change in

its fair value equal to the change in the sum of the present value of the expected future cash

flows, which coincides with the profit (loss) of an uncleared swap position.

tooo48] When a swap is traded, regardless of whether it is an exchange-traded swap future, a
cleared swap or a traditional, uncleared swap, all of the terms of the fixed and floating
payments are agreed upon at the time the trade is consummated. When the financial
instrument is an exchange-traded swap future or a centrally-cleared swap, the position is
marked to market periodically, most commonly daily, and variation margin flows based on
the marked-to-market settlement. In one embodiment, the terminal value of a non-biased,
centrally-cleared financial instrument of the present invention can be determined as follows:
terminal value = net accumulated value of cash flows - total return on variation
margin;
where,
net accumulated value of cash flows is the accumulated value that a buyer
(seller) of a financial instrument receives minus the payments the
buyer (seller) makes, reinvested at the overnight rate from the date that

the cash flow occurs to expiration of the financial instrument;
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total return on variation margin is the sum of the interest earned on the
cumulative variation margin for each day reinvested at the overnight
rate to expiration of the financial instrument; and

the overnight rate is the rate specified by the exchange or clearinghouse to

reflect the short-term financing rate of market participants.

fooo4s] The net accumulation of cash flows reinvested at the overnight rate over the life of the
non-biased, centrally-cleared financial instrument of the present invention is necessary to
make the financial instrument of the present invention equivalent to an uncleared financial
instrument with similar terms. A party who enters into an uncleared interest-rate swap is able
to invest cash received from the coupon payments daily at the overnight rate. When the party
is obligated to make coupon payments under such a swap, the party will pay interest on any
funds borrowed to make such payments or forego earning interest. The inclusion of the net
accumulated value of cash flows in the definition of terminal value of the non-biased,
centrally-cleared financial instrument of the present invention replicates the cash flows

associated with the uncleared financial instrument.

toooso) The other component of the definition of the terminal value of the non-biased,
centrally-cleared financial instrument of the present invention is the total return on variation
margin. This adjustment addresses both the convexity bias and the NPV effect in a cleared
financial instrument. While the adjustment achieves the same effect as LCH.Clearnet’s Price
Alignment Interest (PAI) by building the value into the final settlement price without
managing the PAI cash flow on a daily basis, the current systems used to process traditional
futures and cleared financial instruments will not need to change in order to handle a
financial instrument created under the principles of the present invention. The PAI requires
daily cash adjustments that the current systems for processing futures cannot handle. The
present invention is superior in that regard and will facilitate the migration of uncleared
swaps and other uncleared financial instruments to central clearing and to centralized

marketplaces.

tocos1] In another embodiment in accordance with the present invention, a constant can be
added or subtracted to the above terminal value definition. Adding or subtracting a constant
to the above terminal value definition may sometimes be preferable in order to be consistent

with certain market conventions. Generally the profit and loss of a cleared financial
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instrument comes only from the price change, and, thus, modifying the price process by a

constant does not change the nature of the financial instrument.

oos2] Referring to Figure 1, a flow-chart of an example embodiment for determining the net
accumulated value of cash flows for the terminal value of a non-biased, centrally-cleared
financial instrument of the present invention is seen. In the case of an interest-rate swap, the
non-biased, centrally-cleared financial instrument of the present invention would have the
fixed rate as its coupon, and the term of the swap defines its expiration. Taking into account
these factors, the net accumulated value of cash flows can specifically be determined as
follows:

net accumulated value of cash flows = i C.B(,,;,T)- i LB, ,.T)

i=] i=1
where,

Error! Objects cannot be created from editing field codes." the amount of

fixed leg payment payable at time 7, ;
L, is the amount of the floating leg payment payable at time ¢, ;

T is the expiration of the financial instrument; and

B(t ,T) is the value of the money market account at time T with an initial

deposit of 1 at time t and accumulated at overnight rate.

foo0s3] And total return on variation margin can be determined as:
T-1
total return on variation margin = Z PR B(t+1,T),
t=1

where

P

’ 1s the settlement price of the financial instrument on day t, and

R is the overnight interest rate on day t.

Here we assume, without loss of generality, the initial trading price is zero.

rooos4] Referring to Figure 2, a flow-chart of an alternative example embodiment for
determining the terminal value of a non-biased, centrally-cleared financial instrument of the
present invention is seen. In this alternative determination of the terminal value, which is

equivalent to the embodiments above, the terminal value can be determined as follows:
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the two alternative definitions discussed above can be seen:

ic iL, Z(P (> C— D L)RBr+1T)

i=1 i, i <t) it ;<)

—(ZC +Z > CRB(t+1,T)- (ZL +Z > LRB(t+1,T))- ZPRB(t+1T)

1= i1, <t) =1 i1, ;<t)

ZC (1+ ZR B(t+1,T)) - ZL 1+ ZR B(t+1,T)) - ZPR B(t+1T)

I’CI 'llr

]
04 s

CB(t,,,T)~- ZL B(1,,,T)- ZPR B(t+1,T)

i=] t=1

oooss] The following are non-limiting examples of non-biased, centrally-cleared financial
instruments created by adjusting the terminal value for the interest on variation margin in
accordance with the principles of the present invention. In each example, the overnight rate
is assumed to be equal to the yield on the applicable day. The discussion and the Tables set
forth below are from the perspective of the buyer of the financial instrument unless otherwise

noted.

Example 1

tooos7) This example shows that a non-biased, centrally-cleared financial instrument in
accordance with the present invention can replicate the profit and loss of a spot-starting,
uncleared interest-rate swap each day. Consider a 10-year OTC swap with $100M notional
value with a par coupon of 2.0%. The buyer will receive 2.0% semi-annual interest payments
on the notional amount and pay 3-month LIBOR interest payments on the notional amount

quarterly.
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foooss] A non-biased, centrally-cleared financial instrument in accordance with the present
invention can be created to replicate such a swap. This non-biased, centrally-cleared swap
has a 2.0% coupon, 10 years to maturity. Suppose the yield changes to 2.1% on day 2. The
following Table 1 compares the performance of an uncleared, interest-rate swap and a non-

biased, centrally-cleared swap position for the first few days:

Uncleared Swap Non-Biased,
Centrally-Cleared Swap
Date Yield Total P&L to Value** Return on Total P&L to
Date” Variation Date***
Mm&m* * %k k
1 2.0 0 0 0 0
2 2.1 -906,497 -906,497 0 -906,497
3 2.1 -906,550 -906,497 -53 -906,550
4 2.1 -906,603 -906,497 -53 -906,603

Table 1 - Performance of an Uncleared Swap and a Non-Biased Swap

* The total profit and loss to date is computed as the net present value of the remaining cash
flows; therefore, the value may change each day as the expiration date approaches even as
the yield does not change.

** Value refers to a proper settlement value of the non-biased, centrally cleared swap.

*** The total profit and loss to date for a cleared swap is the change in the settlement
value of that day plus the accumulated variation margin and compounded interest earned
on the accumulated variation margin.

****The return on the variation margin is computed as the one day financing cost on the
accumulated variation margin from the previous settlement.

Table 1 shows that the total profit and loss to date of an uncleared swap and that of a non-
biased, centrally-cleared swap created pursuant to the principles of the present invention are

identical each day.

Example 2

roooss] This example shows that a non-biased, centrally-cleared financial instrument in
accordance with the present invention can replicate the profit and loss of a seasoned,
uncleared interest-rate swap. The coupon of a seasoned interest-rate swap is usually different
from the par swap rate when the seasoned swap is traded; to compensate for this, an upfront
payment is often made with the amount equal to the present value of the seasoned swap. As
seen in Example 1, the buyer of the 2.0% coupon, spot-starting swap has a marked-to-market
loss of $906,603 on day 4 after the yield changed to 2.1%. If the buyer decides to sell the

swap on day 4, a loss of $906,603 is incurred, whether the trade is an uncleared swap or a
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non-biased, centrally-cleared swap future of the present invention. The following Table 2

1 2.0 8,927,737 -8,927,740 0 0 0 0 0 2 2.1

shows the cash flow and profit and loss of the buyer of this seasoned swap:

PCT/US2011/001442

[00060]
Uncleared Swap Non-Biased, Centrally-Cleared
Swap Future

Date | Yield | Marked-to Cash Return Total Value Return on | Total
Market Flow’ on Cash | P&L to Variation P&L

Value Flow™ Date Margin to
Date

4 2.1 -906,603 906,603 0 0 -906,497 0 0

5 2.1 -906,655 0 53 0 -906,497 0 0

6 2.1 -906,708 0 53 0 -906,497 0 0

Table 2 - Cash Flow and Profit And Loss of Buyer of Seasoned Swap

* Since the present value of the seasoned swap is negative on day 4, the buyer receives a
payment equal to the present value, $906,603.

** The initial payment generates interest income for the buyer each day.
Table 2 shows that the total profit and loss to date of a seasoned, uncleared swap can be
replicated by a non-biased, centrally-cleared swap future created pursuant to the principles of
the present invention, if the non-biased, centrally-cleared swap is initiated on the same day as

the uncleared swap.

Example 3

tooos1] This example shows that a non-biased, centrally-cleared financial instrument in
accordance with the present invention can replicate the profit and loss of an uncleared
forward-starting interest-rate swap. Consider the same swap as specified in Example 1 — a
10-year swap with $100M notional value with the par coupon 2.0%. In this example, the
swap starting date is one year from the date it is traded. A non-biased, centrally-cleared swap
future of the present invention is traded on the same day. Suppose after 6 months, the yield

changes to 2.1. The following Table 3 shows the cash flow and profit and loss before and

after the yield changes:
Uncleared Swap Non-Biased, Centrally-Cleared Swap
Date Yield Total P&L to Value Return on | Total P&L to Date
Date Variation
Margin

180 2.0 0 0 0 0

181 2.1 -897,081 -897,082 0 -897,081

182 2.1 -897,133 -897,081 -52 -897,133

Table 3 - Cash Flow and P&L Before and After Yield Change
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notional valuye of $100M as. in Exanpl e are traded as. a.t -re wap
F ot ur o PIERRTCEHE | Y38, BT PAEhSTpommsst R ERRedy | Dot ats THEPRaT
couponcparddetheQirafit hed YR SVRRChIHiES dchtrdl heal@Udhap ButhREOPIRYFlebdrg
yield. For the purpose of conparison, assune the |DCG cleared swap is

t r adedingentionand amangdjupiea clepodirdwapy show that the total -return swap future
replicates the economc effect of the coupon paynents w thout requiring

bi | at erppd—payrerts—tape—ea—corpares—the—ecash—fHleow—and—the—prot+—anRd | 0SS
of theltotal -retur nNg’\‘/ig‘ﬁsgfvlﬁiﬂtFaggﬁTetaﬁat e 1 oG Mnedisisd CleastS ¥ or e and after
a payngnt is due C - of —the swag; Asstumig—the—y+reHd does
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n P&L to on
variation Date variation
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1 2.0 0 0 0 0 0 0
2 2.1 | -906,497 0 -906,497 | -1,000,000* 0 -1,000,000
3 2.1 | -906,497 -53 -906,550 |  -1,000,000 -54 -1,000,054

Table 4 — Profit and Loss after a Yield Change
*The fair settlement value is equal to the sum of the future cash flows.

Table 4 shows that the total profit and loss to date of a non-biased, centrally-cleared swap
future created pursuant to the principles of the present invention is different from that of an
unadjusted cleared swap due to the NPV effect. Furthermore, an unadjusted cleared swap is

traded at a different par coupon from the uncleared swap due to the convexity bias.

Example 5

tooos3] This example shows non-biased swap future in accordance with the present invention
can replicate the profit and loss of an off-market swap. An off-market swap is a swap that

has a value other than zero at initiation. When an off-market swap is traded, the coupon is
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usually set to be higher or lower than the par swap rate, and an upfront payment is made

between the parties.

[00o64] Assume a $100M notional value, 10-year, uncleared spot-starting swap is traded when
the par yield is 2.0% and the coupon is set to be 3.0%. The present value of this swap is
$8,927,737. The corresponding non-biased, centrally-cleared swap future of the present
invention is traded with the same terms. Table 5 shows that the non-biased, centrally-cleared
swap future of the present invention replicates the profit and loss of this off-market,

uncleared swap when the yield changes to 2.1%:

Uncleared Swap Non-Biased, Centrally-Cleared Swap
Future
Date | Yield Marked- Cash flow Return Total Value Returnon | Total P&L
to-Market on Cash | P&Lto Variation to Date
Value Flow Date Margin
1 2.0 8,927,737 | -8,927,740 0 0 0 0 0
2 2.1 8,001,468 -496 -926,765 | -926,765 0 -926,765
3 2.1 8,001,935 -521 -926,819 | -926,765 -54 -926,819

Table 5 — Cash Flow and Profit and Loss of an Off-Market Swap

Table 5 shows that the total profit and loss to date of an off-market, uncleared swap can be
replicated by a non-biased, centrally-cleared swap future created pursuant to the principles of

the present invention each day.

Example 6

oooss] An embodiment of a non-biased, centrally-cleared financial instrument in accordance
with the principles of the present invention can trade as an interest-rate swap future and
defines its terminal value according to the foregoing definition with a constant of 100 added
to the futures price to be consistent with market convention. In this example, this
embodiment will be referred to as the “total-return swap future”. The initial price of a swap

future with a par coupon is 100.

tooosé] In this example, the total-return swap future is compared with an interest-rate swap
cleared through IDCG. Two points are highlighted through this comparison. First, as a main
feature of the IDCG interest-rate swap, fixed and floating coupon payments, as defined by the
terms of the swap, are exchanged bilaterally when they become due. The total-return swap
future replicates the economic effect of the coupon payments without requiring bilateral
payments by having the definition of terminal value include the net accumulation of cash

flows. Second, since the IDCG swap generates daily variation margin, without appropriate
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adjustment, the total profit and loss on the IDCG swap is not equivalent to an uncleared swap

as a result of both the convexity bias and the NPV effect.

tocos7) Assume two different 10-year spot starting par swaps with a notional value of $100M
as in Example 1 are traded as a total-return swap future and on IDCG simultaneously. Both
are centrally cleared. The par coupon of the total-return swap future is 2.0%, equal to the
prevailing yield. For the purpose of comparison, assume the IDCG cleared swap is traded at

the same coupon.

oooss] To show that the total-return swap future replicates the economic effect of the coupon
payments without requiring bilateral payments, Table 6a compares the cash flow and the
profit and loss of the total-return swap future with the IDCG cleared swap before and after a
payment is due pursuant to the terms of the swap. Assuming the yield does not change from

day 1 to day 90, a floating payment of $500,000 is payable from the buyer to the seller.

IDCG Cleared Swap Total-Return Swap Future
Coupon = 2 Coupon = 2
Date | Yiel | Marked | Coupon Accum. Accum. Total | Settle- | Return on Total
d to Payment | Variation | Interest | P&Lto | ment | Variation | P&L to
Market Margin on Date Price Margin Date
Value Coupon
Payment
90 2.0 | 500,000 | -500,000 0 0 0 100 0 0
9] 2.0 | 500,028 28 -28 0 100 0 0

TABLE 6a - Comparison of IDCG Cleared Swap and Total-Return Swap Future

Table 6a shows that the total profit and loss to date of a total-return swap future is the same

as that of an IDCG cleared swap without requiring bilateral coupon payments.

oooss] To demonstrate that the IDCG cleared swap without appropriate adjustment is not
equivalent to an uncleared swap, assume the yield changes to 2.1% on day 92. Table 6b

compares the cash flows and profit and loss of the IDCG cleared swap and the total return

swap future:
IDCG Cleared Swap Total-Return Swap Future
Coupon = 2 Coupon = 2
Date | Yield | Markedto | Coupon Accum. Accum. Total Settle- Return Total
Market Payment | Variation | Interest P&L to ment on P&L to
Value Margin on Date Price Variation Date
Coupon Margin
Payment
92 2.1 -417,744 -917,744 -57 -917,800 | 99.0822 0 -917,800
93 2.1 -417,768 -917,822 -86 -917,908 | 99.0822 -54 -917,854

TABLE 6b - Comparison of IDCG Cleared Swap and Total Return Swap Future after
Yield Change
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Table 6b shows that the total profit and loss to date on the IDCG cleared swap is different
from that of the total return swap future. As already seen from previous examples, the non-
biased, centrally-cleared swap future created in accordance to the principles of the present
invention is economically equivalent to an uncleared swap. Therefore the IDCG cleared
swap, without proper adjustments, does not generate the same profit and loss as an uncleared
swap. The reason for this discrepancy in the total profit and loss to date is because all of the
changes in net present value of the IDCG swap flow to and from the buyer through variation
margin, causing the NPV effect to be present. And further, because the accumulated
variation margin accrues interest at a rate that is correlated with the marked-to-market value
of the IDCG swap, the convexity bias is also partly responsible for the discrepancy in the

profit and loss.

EXAMPLE 7

ooo7o] The following example illustrates the NPV effect in the case of a cleared credit
default swap (CDS) without adjustment. Consider two counterparties enter into a $10M
notional value, 5-year CDS with XYZ Corp as the reference entity, at a premium of 500 basis
points of the notional amount per annum (known as the spread). This obligates the buyer to
pay $125,000 ($10M*5.0%/4) to the seller every quarter for 5 years, or until the default of
XYZ Corp if the default occurs before the maturity of the CDS. In return, the buyer will
receive $10M if XYZ Corp defaults within the 5-year period of the CDS. To simplify this
example, the default risk of XYZ Corp is assumed to be uncorrelated with interest rates; that
being the case, a cleared CDS would have traded at the same spread (i.e. 500 basis points) in
the absence of convexity bias. Assume that immediately after the trade is consummated, the
market assessment of the default risk of XYZ Corp changes, and the spread of a 5-year XYZ
Corp CDS is now 300 basis points. The following will compare the profit and loss between
an uncleared CDS, a cleared CDS without adjustment for the NPV effect, and a non-biased,
centrally-cleared financial instrument created in accordance with the principles of the current

invention.

tooo71] In the case of an uncleared CDS, the marked-to-market value of the original CDS
with 500 basis point spread is equal to the sum of the present value of a stream of -$50,000
($10M*(-5.0%+3.0%)/4) quarterly payments until the maturity of the CDS or the default of

XYZ Corp, whichever comes first, or approximately -$758,432 assuming an interest rate of
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28 -28 0 100 0 O TABLE 6a - Conparison of |IDCG C eared Swap and

Total -Return Swap Future Table 6a shows that the total profit and loss to
date of awbabeloeswtiurn swap future is the sanme as that ®CTAS201DCA482 ear ed
swap without requiring bilateral coupon paynents. [nom To denonstrate that
the I DCG cl eared swap wi thout appropriate adjustnment is not equivalent to
an uncé.ew &l &verain pecHaBHit E defaild Thaa BagerthwinddeRpddaionda. thdtadhe, $b
conpares the cash flows and profit and | oss of the I DCG cl eared swap and
the toPs Ofrg?iﬁa‘t’ﬁ%\ﬁaﬁalfzﬁ@ur e: 1DCG O eared Swap Coupon = 2 Total -Return
Swap Future Coupon = 2 Date Yield Marked to Coupon Accum Accum Total

Set t1 €s00721 Consider a cleared CDS without adjustment where the exchange or the clearinghouse
requires the daily settlement to be equal to the net present value of an uncleared CDS. Since
the net present value of the CDS at the end of day one is -$758,432, a loss of
the same amount occurs to the buyer through the variation margin. However, even after the
variation margin flows, the buyer needs to pay a certain amount to unwind the position. To
see this, consider a third party “buys” this CDS from the original buyer with no payment.
The credit risk can be hedged by selling a new CDS at the spread of 300 basis points with the
same notional value and maturity. The net marked-to-market value of long a CDS at 500
basis points and short a CDS at 300 basis points will decrease from -$758,432 to -$1,000,000
(-$50,000*4*10), if the default does not occur before the maturity, and otherwise to a value
between -$758,432 and -$1,000,000. The present value of this stream of negative cash flow
is approximately -$153,334, which is the fair price that the original buyer has to pay to the
third party to unwind its position. The total loss from trading this cleared CDS is thus
significantly more than that from trading the uncleared CDS. This is caused by the NPV
effect.

ooo73] Now consider the non-biased, centrally-cleared financial instrument created in
accordance with the principles of the present invention. On day one, after the CDS spread
changes to 300 basis points, the fair settlement value will be equal to the net present value of
the uncleared CDS, i.e., -$758,432. The buyer can unwind its position by entering a short
position in a new CDS with the spread of 300 basis points and the same notional value and
maturity. The terminal value of these long and short positions, in accordance with the present
invention, is equal to the accumulated value of a stream of -$50,000 paid quarterly until the
maturity of the CDS or the default of XYZ Corp, whichever comes first, minus the
accumulated value of all the interest paid for this stream of negative cash flows. Therefore,
the terminal value is equal to the present value of this stream of negative cash flows, or -
$758,432. The buyer will have no additional profit or loss, and the loss of $758,432 is locked
in on day one. Thus, the centrally-cleared financial instrument has the same economic effect

as the uncleared CDS when the CDS spread changes.
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ooo74]  This concludes the Examples of non-biased, centrally-cleared financial instruments
created by adjusting the terminal value for the interest on variation margin in accordance with

the principles of the present invention.

[0o7s] A non-biased, centrally-cleared financial instrument in accordance with the
principles of the present invention may be transacted by a variety of means, including but are
not limited to a trading floor, telephone or electronically. After the trade has been agreed to
by the buyer and seller, whether it is in a private communication or a publicly accessible
medium, a financial instrument of the present invention will then be submitted to a
clearinghouse for central clearing. A further aspect of the present invention relates to the

electronic clearing and settling of such non-biased, centrally-cleared financial instruments.

tooo7s] In accordance with the principles of the present invention, on a periodic, generally
daily basis, the exchange or clearinghouse may determine and publish a settlement price for a
non-biased, centrally-cleared financial instrument. The settlement price of the non-biased,
centrally-cleared financial instrument is determined by the market price at which the non-
biased, centrally-cleared financial instrument is quoted or traded on each day. In the case
where a market price is not directly observed, the non-biased, centrally-cleared financial
instrument should be settled at a value that is consistent with other related financial
instruments whose market prices are observable. In such case, the financial instrument can
be settled at a value equal to a sum of present value of remaining asset flows, plus

accumulated value of past asset flows, minus accumulated return on variation margin.

poo77] Take a non-biased, centrally-cleared, interest-rate swap as an example; if a non-
biased, centrally-cleared swap created according to the present invention does not have a
market price on a particular day, the exchange or clearinghouse will settle the interest-rate
swap to a value equal to the sum of the present value of remaining cash flows, plus the
accumulated value of past cash flows, minus the accumulated total return on variation margin
to date. The evaluation of cash flows utilizes a yield curve constructed using other liquid,
interest-rate swaps or interest-rate financial instruments; therefore, consistency with the value

of a liquid, non-biased, centrally-cleared, interest-rate swap is guaranteed.

ooo78] The following is a non-limiting example of a daily settlement methodology
implemented for a centrally-cleared interest-rate swap in accordance with the principles of

the current invention.
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Example 8

poo7s;  Consider the 10-year interest-rate swap set forth in Example 1. On the day the trade
is consummated, the non-biased, centrally-cleared swap is settled to its present value
according to the following standard practice of valuing interest-rate swaps: First, a yield
curve is built from the current cash deposit rates, LIBOR, Eurodollar futures, and swap rates
for a list of key maturities: 3 year, 4 year, 5 year, 10 year, 15 year, 20 year, and 30 year.
Using a “bootstrapping” method, the yield curve is constructed from those rates or

instruments.

oogo]  Second, the present value of the fixed leg is computed as:

M
ti
PVfoed :CXPXZ(def;’):

i=1 i
where P is the notional amount, C is the fixed coupon of the swap, M is the number of the

fixed payments, ¢, is the number of days in period i, 7, is the basis according to the day

I

count convention, and df; is the discount factor derived from the yield curve constructed as

above for the i” fixed coupon payment. Third, the present value of the floating leg is
computed as:

N tj

J=l J

where N is the number of the floating payments and f, is the forward rate for the time

period ;. Finally, the present value of the swap is computed as PV, — PV ,,,, .

[00081] A non-biased, centrally-cleared, interest-rate swap with the par coupon of 2.0% as

in Example 1 is settled at 0 on day 1.

[oo0s2] On day 2, assume the yield curve shifts upwards by 10 basis points. The settlement
value of this non-biased, centrally-cleared interest-rate swap is computed as the present value
of remaining cash flows of the swap, plus the accumulated value of past cash flows, minus
the accumulated total return on variation margin to date. The present value of remaining cash

flows is equal to PV, — PV ,4,, = $9,093,503 - $10,000,000 = -$906,497. The accumulated

value of past cash flow is 0 as no coupon payment has been made, and the accumulated total

return on variation margin is 0 since no variation margin has been generated since the initial
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Tt or e <pf nOFbREG dshiRhichtd ABhBil B IRE CCath IWIPRRNGR, RABEIHE ",
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Assune t hat i mgedi ately after the trade is consummted, the narket
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! nventi‘noaiadition to the initial trade price, are required for determining the terminal value and may

be stored in a database and can be published to the marketplace.

oooss] On the last day of the existence of the non-biased, centrally-cleared financial
instrument, generally known as expiration, the clearing house will compute and settle the
non-biased, centrally-cleared financial instrument to the terminal value as defined according
to the principles of the present invention. As previously described, in one example a non-
biased, centrally-cleared financial instrument of the present invention can be cleared and
settled utilizing a terminal value determined in accordance with the previously detailed

alternative embodiments.

tooos7] According to the principles of this invention, in order to publish daily and terminal
settlement values, a clearinghouse, exchange, futures commission merchant or other market
participant may use computers with software specifically designed for this purpose. The
computation of the terminal value in accordance with the present invention is iterative and

complex, and special software is required for this purpose. This software may be linked to a

27
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will then be submitted to a clearinghouse for central clearing. A further
aspect of the present invention relates to the electronic clearing and
settling of such non-biased, centrally-cleared financial instrunents.

[ 00076] I n accordance with the principles of the present invention, on a
periodic, generally daily basis, the exchange or clearinghouse may
determ ne and publish a settlenent price for a non-biased,
centrally-cleared financial instrunent. The settlenent price of the
non- bi ased, centrally-cleared financial instrunment is determ ned by the
mar ket price at which the non-biased, centrally-cleared financi al
instrunment is quoted or traded on each day. In the case where a narket
price is not directly observed, the non-biased, centrally-cleared financi al
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rel ated financial instrunents whose ket prices are observable. In such
case, the financial instrunment can be settled at a value equal to a sum of
present value of renalnlng asset floms plus accunulated value of past
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non- bi ased, centrally-cleared, interest-rate swap with the par coupon of
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termnal value in accordance with the present invention is iterative and
conpl esccurmnigtesipadyenf casli flerie deveddgareasdarfcgrwitlhii s pur pose. This software
may be linked to a WD 2012/ 026964PCT/ US2011/ 001442 centralized market pl ace
via data lines, networks or th nt er Rt 0 at¥t he prjces are published
in a seam e%féa?Fd\‘H’rél?t.edTﬁ]é‘e@fé%ﬁ%i S@[ﬁ@-ﬁé‘ ,i’éslﬁtrzlﬁ‘ﬁgud@ ly prices for
each financial instrument in existencéat any gi Vén nonent in a database
and can be gh&etronically published to the narketpl ace.

Error! Objects cannot be created from editing field codes."” the amount of

fixed leg payment payable at time ?_; ;

L, is the amount of the floating leg payment payable at time ¢, ;
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[mom Referring to Figure 3, a non-limting exanple of a high |evel hardware
i npl ementation can used to run a system of the present invention is seen.
The i nf r asorzor2sws4shoul d i ncl ude but not be limted toPCHUs$eoIanendnet wor k
connectivity, local area network connectivity, appropriate network sw tches
and routers, electrical power (backup power), storage area network
hardwar e, server TG geexpRamit bfMbe BRagVRHE, and an operating system such as
for exanpl e Redhat Linux Enterprise AS Operating System avail able from Red
Hat, 1nc, 1801 Va&(siT)y iDthevesluial ¢heqgmonpjo mank«aacobumant timmeil TWsh ainciaitiahg and
settling and admi nistrative applications software server can run for

exanpl e on an HP ProlLdepusitpf 1360mEd andravemulated apthietavpimaghtratel Xeon 5600
series processors with a processor base frequency of 3.33 GHz, up to 192 GB
of RAM 2 Pfl E eXpansi-biasad fihancidl Gistomehd GBclagh Bdukhaonherein! the sotaleturpl ug
SFF SATA drives, and redundant power supplies, available from

Hewl et P1 PIALQR qarginds detsmuingd agit 3000 Hanover Street, Palo Alto,

California. The database server can 1be run for exanple on a HP ProLiant DL
380 G6 serv | tipl | _ Xe 0 ries processors with a
processor b%gaé%t?%q%aéfagﬁ rljgi}g%l Gﬁ%ﬁ%@&l?& GB of RAM 6 PCl E expansion
slots, 16 SFF SATA drive bays, an integrated P410i integrated storage
control | er,wherd redundant power supply, available fromHew ett-Packard [ nom
VWhil e the invention has heen described with specifjc enbodi nents, other
alternatives, nodi 5itBa8s ﬁg,entme@éltheawa@r@iam% apparent to those
skilled in the art. ccordiﬂ ly, it will be intended to include all such
alternatives, nodiFiR&PYEHE gﬁ‘i%eresérr‘i‘tﬁlopéiﬁy-set forth within the spirit and

rarmed i5:6 TP TR OS] Brancid FORARERCR! G At ANBRe CONBH Qengincd

t er m nakirivAbiEs & $ehp btBihe tienih@rval ek dvalddEinaktsahscesoitirovenent  of
vari atil on mar gl n and i nvestnent return on the variation mar gl n, t he

financi al i RehidMoMiue R hA0siEREAG bY SUEALRY:— WRAT R tREmBaIRe@XIdrikiBhas or
the NPV effect or both are addressed. 2. The non-bi ased financi al

i nstrument of clmargid, further wherein the terminal value conprises an
accurul at ed_yal ue . of g%ments rpatde pursuant to the ternms of the financial

i nst rument , VAFSUS TR PEION DOt er est earned on variation margin for
the life of the financial instrunent. w v3. The non-bi ased financi al

i nstrunent of claétsumnfaionleécaskhidows 7 X & £ P panwidal instrunent is a swap
and the term nal value is derived in aecordance with: term nal value = net

accunul at ed val UB f ca?QtuM ow -t ot al rr%o%tiﬁ'écp on V@a&i@hi on rm%girp; wher e,
e t

net accumul ated value of cash flow is the accunul a val ue t a buyer
(seller) of a swap regei ves gnus t paynments the buyer (seller) nakes,
rei nvested at the ove%(ﬁh’t( %t @;fr%ﬁﬂ%%f?ﬂa*ﬂen hat the cash flow occurs to
expiration of the swap;] tot&-<Petufm<dn variation margin is the sumof the
interest earned on the cunul ative variation margin for each day reinvested

at the overnightrate to expiration of the YoN the.overnig rate i s
the rate. spbeif S b5bRetd BuRachsRimbnCe AR A SHR b Fofiel e heo 2

short - inefrifnédtnianeico@dr b bt grvifkebnfistiid 6f Raedest-rate swaps4 intEhst-fd sbapsed
financial instrunent of claim3 further wherein the net accunul ated val ue
of cashtyrppwredit defauly swaph cedibdeatanbeswapt futurpstothercintenesirad fulrefe F¥ALash

fl ows C:OMgai%, s‘%‘{f{si()é(nle‘id&é.ei%ﬂ”%cmg?%a e created fromediting field codes.

is the anount” o paynme able at time tc,,; L is the anmount of

t2 8?_2; ngtglaz &?%ﬁ%ﬁﬁgh%ﬁ%%gala}ns r{lﬁgntt <|)f’ él"élim \{\q:urther wherein the financial

instrument is exchange-traded.

9. The non-biased financial instrument of claim 1 further wherein the financial

instrument is not exchange-traded.

10. The non-biased financial instrument of claim 1 further wherein the financial

instrument is electronically traded.
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Tis the expiration of the swap; and B(t ,T) is the value of the noney

mar ket account at time T with an initial deposit of 1 at tinme t and
accurul atwa 2at2/m2bss4over ni ght rate. 5. The non- bi asedistémancisal

i nstrument of claim3 further wherein the total return on variation nmargin
is determned as: T-1 total return on variation margin = EP,R B(t +1,T),

.1 where Pilis The n@ﬁt&és@&eﬁﬁan@rai GEstRimenh ©f SMEith ANfither twheadidl tRerel & 4 he
overn| ght interest rate on day t. 6. The non-bi ased financi al

i nst r upRsTRlation bervigam the value ﬁéthe\m@n@uahm@wnﬁmrmdan@resr F4eSF ument is a swap
and the termnal value is derived in accordance with: term nal value = net

summat i on of2.cashh¢ [nonsbiasetl ofizdnciad tinstrungamt mqu':lhinedl \arthert hayrhngmr ginstanfvher e,
using t reviou ations et su hflovvs C. L,

ot ar r e RE S E%Fﬁwaer%%e oaﬁ%ﬁ,aanﬂhc%fog%p? n%n%a AnstrudShe Bt 41, )

1=2i: (ii<t) sed financ S t of cIa|m1
further whetdin The HPP;[? napﬂg InsHrmRent %tj 3@1 dt BartheF Bwlpa@ng«?wanon

consi s§i0geinf tﬁe%%ﬁgtaatébﬁué%ﬁﬁml RsehRSH rate swap futures, credit
default swaps, credit” default swap futures, other interest-rate futures,

FRAs, commog) ty ?M‘@Elé%-fb?dggal m'é.liél% tﬁ-ﬂl@x{{g& GHAPY further whedbin BRCaARPI ased

financial instrunen Wher@in the financial Instrunent is
exchangetrimedeéscash settled. 9. The non-bi ased financial instrument of claiml
further wherein the financial instrunent is not exchange-traded. 10.

The non-bi aped fTheAch-Biastd FinbsdTBNIns@iméndtaifmoldinf UrfubfBér Whetedl thet figancial
financial instrument is electronically traded.
instrument is physically settled.

16. The non-biased financial instrument of claim 1 further wherein the financial

instrument is denominated in United States dollars.

17. The non-biased financial instrument of claim 1 further wherein the non-biased

financial instrument is traded on Eris Exchange.

18. The non-biased financial instrument of claim 1 further wherein the terminal
value offsets the total co-movement of variation margin and investment return on the

variation margin of the financial instrument.

19. The non-biased financial instrument of claim 1 further wherein the financial
instrument is settled at a value equal to a sum of present value of remaining asset flows, plus

accumulated value of past asset flows, minus accumulated return on variation margin.

20. A computer program product, comprising a computer usable medium having a
computer readable program code embodied therein, the computer readable program code
adapted to be executed to implement a method for clearing and settling a non-biased financial
instrument, the method comprising:

providing a non-biased financial instrument having a terminal value such that the
terminal value offsets co-movement of variation margin and investment return on the
variation margin; and

centrally clearing the financial instrument;

whereby the convexity bias or the NPV effect or both are addressed.

21. The computer program product of claim 20 further comprising providing a

non-biased swap having a terminal value comprising an accumulated value of payments made
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WO 2012/ 026964PCT/ US2011/ 001442 11. The non-bi ased financi al
instrument of claim1l further wherein there is a correlation between the
val ue of wbeofimnesssi al i nstrument and interest rates. PCT/US2012/00THAE

non- bi ased financial instrument of claim1l further having a constant added
or subtracted to the price or rate applicable to the financial instrunent.
13. Theurb@int b ane defmh dhahel swaps tnhid® Mhe @bcieh@hidt lvdlue tolfeihteldyy | daghe@Non
expiration date being the maturity date of the financial instrument.

14. Thearipgian paggiador tha dife phtheiswapPr unent of claim 1 further wherein the
financial instrument is cash settled. 15. The non-bi ased fi nanci al

i nstrunment 23. cl &hencamputet Ipeograime pmidnctt dfeckhinm 2 cfuather nemprisipgtprowiding a

physi cal ll\f' S@ﬁt I eq{a . 16 'Il'he non-.bi aseddfi nanci al instrunent of claim
1 f ur t ROFPRFRE SR Tekimers amRhyal e derden £oqosdanss ated in United States
dol | ars. . %7. The non-bi ased finapcial instryment of claim1 further
wher ei n' t he'eFBiRabYdlued ot srsHeriated HAkF ahish flow tW&EéW‘EY%@@R%ﬁ@é.

18. The nongfigased financial instrunent of claim1 further wherein the
term nal value offsets the total co-novenent of variation nmargin and

i nvest ment r et ur retaecuhelatal valte of cash diowsof théecéuimmaated ataluenthtat anigupter

19. The non-bi ased fi aﬂc'éalf i nstrunment of cl ai H\ 1 furtgﬁ \/\/Bereigs tlh
financial instrument $§1€q0 BSWAP STl Myt dhe (RpyReRtinthst PR sERl N al ue
of remaining asset fl g¥Res, PiHPesBLCHTM SV @RighPlaterrOh tRa dhtedRfehe LABVEow M NUS
accunul ated return on variation margin. 20. A conputer program
product, conprising acesyrpigtepiragembpethaswapm havi ng a conput er readabl e
program code enbodi,ed, therei n.. the conputer readabl e program.code ted
Po be-execut ed ¢ B4 LTt “Ariaeh sioRs: S che PG Ra eBr e R REnEE acea
financial instrunent, cihelatied RedattonBaish TeE each day RirBAés@d @ the BOEmiEhased
financial instrunment having a termnal value such that the term nal val ue
of fsets co-nmovenment ofals/iyexpiration phthgiswapmhd nvest nent return on the

vari ation margin; :ent I L0g: LWapgi i : reby
t he convexity b?tggadc?rén?%}g {ﬁg‘l\/k%g’%e%?er %ﬁr&b%e{aﬁb}glrﬂ{eé %?&?}é%ésglzyem& ousg‘}.g The
conput er program pr odeetleciothe chert-tergDfifiancinpantecdniark st pagtigipants.di ng a

non- bi ased swap having a term nal val ue conprising an accurnul ated val ue of
paynent s 2012/ 026964PCT/ US2011/ 011.44% pursuant ta the te.rdms of the
swap, m nus*the atcOAUPYEEP EPTePEAUFRlerlate 22,  SAMPEFP&RTBHHEr i n
for thgod-biagdQhwabMavm¥aihet accumuldidd vAREG of CABNHAEK dBH QA ARcRsaaM Gt wih: ¢l ai m
21 further conprising providing a non-biased swap having a term nal val ue
derived in accordance with: term nal value = net gaccunul ated val ue of cash
flow - tot ahetnetumrated valeiodchnfloms gi \,C\Boer,&) —nNetL, Beg Uiyl at ed val ue of
cash flows is the accunul ated val ue that a buyer :{iseller) of a swap
receives mnus the paynents the buyer (seller) makes, reinvested at the
overni ght r4t®“fromthe date that the cash flow occurs to expiration of the
swap; total return on variation margin is the sum of the. inteeshogirgfed on
the cunul ative vaFiext Ohiests cappot kg created fyam ¢difipg field godss- ¢ he over ni ght

rate to expiration of night rate is the rate

h , d A
specified by the exchg%%(glegvrb%&nggﬂ?%éﬁlgﬁgég{eoC"r’efIect the short-term

financing rate C)fL,. ig?ﬂeka?r}lo@na%rotflﬂgel Hgar‘gltnsg'leg payment payable at time ¢, ;;
T is the expiration of the swap; and

B(t ,T) is the value of the money market account at time T with an initial

deposit of 1 at time t and accumulated at overnight rate.

24.  The computer program product of claim 22 further comprising providing a

non-biased swap having a total return on variation margin determined as:

7-1
total return on variation margin = Z PR B(t+1,T),

t=1
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23. The conputer program product of claim22 further conprising providing a
non- bi ased swap having a net accunul ated value of cash flow derived in
accor danceowntdmerset accunul at ed val ue of cash flows = ECBUS201TNO14EL, B(t O,
where, is the amobunt of Error! Objects cannot be created fromediting field
codes. fixed |l eg paynent payable at time tc,,; L, is the anount of the
floating | eghpaynent payable at tinme ; T is the expiration of the swap; and
B(t ,T) is the value of the noney market account at time T with an initial
depOS|t of 1 at ] sgthe seitlemantquienlodthecsveap andayrti gt rate. 24. The
conput er program product of claim22 further conprising providing a

non- bi ased swap HKaisithgyorernightinterestuata obanday f-ati on margin deternined as:

T-1 total return on variation margin = E PIR B(t +1,T), WO

2012/ 0269645CT/ UBRO Jeil)ﬁ@(aﬂeéul;?rogﬂﬂ{ Prédiuct oftdgins Ut hipdRAtwidhéia ethef filidiRias Wap
on day t, and R is the overnight interest rate of on day t. 25. The
corrput@ﬁtﬂpm@yrlaﬁrﬁifmém:the&m@ndl\fﬂllzﬂllsfi@mw@em agperdange WH f i nanci al
instrunment is a swap and the termnal value is derived in accordance wth:
term nal vafeueinal velue sunetasiromatén ofishshi flows — tatalt mturn emumedidrednvadiatiped
variation margin, where, using the previous notations, net summation of

cash flows = EC, fna@.,’ ;and totalreturnonnodifiedvariationnmargin T-1 E(p, -(

E ci- EL. ))Rh&(etushlgfﬁ)aprevmus dRatidhsgener al - purpose digital conputer
programmed to carry out a series of steps, the series of steps to

| ectroni [ 1 Irn | non- inanci al i nstrunen
Comprt oot Y ChEUnBioR S ks Aol Piaseh [ gt 1 1 nstrument

i=1

total return on modified variation margin

T-1

(B -( Y, C— X L)RB(t+1T)

=1 it ;<t) ity ;<t)

26. A general-purpose digital computer programmed to carry out a series of steps,
the series of steps to electronically clear and settle a non-biased financial instrument
comprising:

providing a non-biased financial instrument having a terminal value such that the
terminal value offsets co-movement of variation margin and investment return on the
variation margin; and

centrally clearing the financial instrument;

whereby the convexity bias or the NPV effect or both are addressed.

27. The general-purpose digital computer of claim 26 further comprising
providing a non-biased swap having a terminal value comprising an accumulated value of
payments made pursuant to the terms of the swap, minus the accumulated value of interest

earned on variation margin for the life of the swap.

28. A non-biased financial instrument obtained by a process, the process
comprising:

providing a financial instrument having a terminal value such that the terminal value
offsets co-movement of variation margin and investment return on the variation margin; and

centrally clearing the financial instrument;

whereby the convexity bias or the NPV effect or both are addressed
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provi di ng a non-bi ased financial instrunent having a term nal val ue such
that the termnal value offsets co-novenent of variation margin and

i nvest nerwonetummeadn the variation margin; and central | pyClusaritngl4ehe
financial instrument; whereby the convexity bias or the NPV effect or both
are addressed. 27. The general - purpose digital conputer of claim 26
further conp.i siTge RsrP¥iagéd Hnahcid Inddhuaset oBaRdMIVA PdcasstoTIcimads Athee
conprising an accunul ated val ue of payments made pursuant to the terns of
t he svROMIPTIFINgUBIOViding & suvapl kavang ¢ a¢rpunalfvalyn eerapisieg en agcwnulatad wlnopf

mar gi ' ) 28. A non- bi | i al.

et ienisfade, s a8 BnS W0l of the s snfud o BBtk VERE Bpigreny

f i nancdaged dnstariatien inahgivifogthe lifeoniheavayal ue such that the termnal val ue
of fsets co-novenent of variation margin and investnent return on the
variation nuy gi nA RAhigAnahtidl Bhe@hém@ompeisinghanci al i nstrument; wher eby
the convexity bias or the NPV effect or both are addressed WO

2012/ 026964Pesisrrrovidite a fipancial instpgnenthaving a-tgsimisa yatuenamdi al i nst r ument
obt ai ned by r S .of i,m 28 .further,c [isin rovi di ng.

naving a ¢ oPaRt SR Ehedhg ity Ml en BREf S0 grBatYs Yilisd D% e
pur suadid iheestriént r@ufBorofhetviadiatovhardih BreSoffdRe aagcunul at ed val ue of interest
earned on variation margin for the life of the swap. 30. A non-bi ased
financi al iReMsipRsrntrabyplepang the fnanpigl mskrumeslyi di ng a financial instrunment
having a t%ﬂérg@eth\é%l)ff@éxi@was ot the NPRAFed: OF 88&1%% gk termnal val ue

such that co-novenent of variation margin and I nvest nent return on the

vari ation rgi nqare offset. and,neans for.centraldy clearing the financial
et uman: TR Sorhia3et Bt TP b FEM B i PRl e Bf

addr esg6diding a swap3dnd nhEhsITonplivadifgl a tdrivandl ivaluel ddsiprisiipiin Adcuduiited ddlue
further_ conprising nmeans for providing a swap and neans for Brodeing a

t er mi refipaymens SRgtoghe drmsmitha sweny aines Be asayndated fiptesgdhnt to
the te SHBRroill : ated value of interest earned on
var i at({ag?\edgr)félr\;galgﬁtl?or t%@fwgq% Ofﬁgggg p. 32. A nethod of

| : , q Ui b £ S
conpr oi ng:-2 “ABebEE, BR gl gtk Sy ecdChne i th U
i nst r upBAimdiA¢om@risinger m nal val ue such that the term nal value offsets

co-novenent of variation margin and investnment return on the variation

mar gi n; anceleqtoaicalnipEiiding o8 pracesporcd Sapndiy iastement haying a gEnmah%HEs a
instr ; rek ae3 ' t. t or
bot h SrEr SRR AEP SRE oHERRoliierf Rl idh Rl g iRl A SR
set t | i ongtha vardatidmi rasgih; ahdhanci al i nstrunment of claim 32 further

el ectronically proyiding on a processor a swap having a term nal val ue
conpri si ng eleteadisalfy Fs@téaalwm@gcﬂndaa%w@%@awﬁmﬁm WP PIREESEE s of

the swap, njRYSH e c@?&ét%ri?gltﬁ&se& tHe sy Sech B 8otk g&gggg?.on variation

margin for the Iife o swap. 34. A ne earing and

settling a {4 nangial,dgisf 1 ”%iébttro%%ﬁ '@E;{}ﬂq Sgﬁ{lléeﬂﬁr&%rée bhBRREH Hinancial
Instrunent at a val ue equa O a sunto pré%en va OP remal ni ng asset

f | ows, ingthuisent afustniing 3@ dfurthketi @ leetropally geswtlinfl oma, procasser ac swapllhatimg et urn
on variation margin. . 35. The nethod, of clearing and settling a

f i nandEEMnglalug cRmprisig an arsHmuated vehisrofi Ry msaisgadseR YA te He Frmant al

I NSt URBMlvap, InfhuY M 'SochftiBlted Oalle DY MibfesPéR&Nbn VAR hargin for the life of

the swap.

34. A method of clearing and settling a financial instrument comprising settling
the financial instrument at a value equal to a sum of present value of remaining asset flows,

plus accumulated value of past asset flows, minus accumulated return on variation margin.

35.  The method of clearing and settling a financial instrument of claim 34 further

including settling the financial instrument to a value equal to a sum of present value of
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WO 2012/ 026964PCT/ US2011/ 001442 remai ni ng cash flows, plus accunul ated

val ue of past cash flows, mnus accunul ated return on variation margin.

36. The mwOhot/mbveal eari ng and settling a financial instcumseeilodiset ai m 34
further including settling an interest-rate swap to a value equal to a sum
of present value of remaining cash flows, plus accunul ated value of past

cash fjeidningrc éﬁhsﬂ@ﬁaﬁgjm adcaphul R AuO B Yadticash ABwIBmEHU3. accumulated fretubh e
met hod of clearing an ettling a financial i nstrument of claim 36 further

i ncl udPthearigtionimargid. a yi el d curve constructed using other |iquid,
interest-rate swaps or interest-rate financial instruments for the

eval uati on cag 3 g a
fi nanci al |§;ést r umanErl %c?facll?narglg a&'ﬁl rs}_ﬂﬁné@ %ﬂxﬁﬂc ?Lﬁlginrglr% cf}%%n%ft&ljfﬂe

f i nancinaludings tettlimgnan Liﬁﬂeftgt -tdts ssvapt foeaevilugrelas. to a sum?:ﬁ pr‘Ebmtnmhhm@fof
clearing and s i ng fi nanC| al instryment of claim34 further i ncI udi ng
conputlie%anang/ a%%ﬁla'gﬂ Hmugted Yaheat Procash Hawe minusfeevmRigied re

40. The, fR{aRef nofein! earl ng and settling a financial instrunent of claim34
further including det ermning a termnal value of the financial instrunment
as an accunul ated val ue of paynents nade pursuant to the terns of the
financial i%btr uﬁhmtnethﬁdmfscltaningamdwnﬂlim edﬁniamie}r mstrumantnefcclam 3@ furtter on
margin. for. th ife aof the fi cial i.nstru 41. The nethod of
Cl ear | Ry G ol FFHG TR o PR AT TOMC nleRs A AR GF AT di ng
sel ect jaRdfiddneial iddB0meals fonGk evaatod §fuash RBwar oup consi sting of
interest-rate swaps, interest-rate swap futures, credit default swaps,

credit default swap futures, other interest-rate futures, FRAs comuodi ty

swaps, and 1%rei §he gs@éwérfgfé eaRmgsand settling a finangial wskrwseEntorf daigni4 Rerthend
settlipg,, Gmﬁsdt?ru rmg% n’.\aﬂﬁ rtﬂgﬁgarg?il &Jﬁﬁnﬁﬂs&gh&@&'hehgg ﬁ{{ﬁlf‘g settling the

fi nanci a nite ates e nmet hod of
clearing and settling a financial instrument of claim 34 further including
cash settl i3£g t h€hd hn&wdic&]cléamngramdsnttling a finandidl instremaet dfodaiof 34 fedrer ng
and settl a financial. i.nstrunent of claimJ34 fglrther i ncl udi ng

physi c&f u91 é:p{rmuﬁag AyariatiiLmareln requuremg financial instrument.

40. The method of clearing and settling a financial instrument of claim 34 further
including determining a terminal value of the financial instrument as an accumulated value of
payments made pursuant to the terms of the financial instrument, minus the accumulated

interest earned on variation margin for the life of the financial instrument.

41.  The method of clearing and settling a financial instrument of claim 34 further
including selecting the financial instrument from the group consisting of interest-rate swaps,
interest-rate swap futures, credit default swaps, credit default swap futures, other interest-rate

futures, FRAs, commodity swaps, and foreign-exchange swaps.

42.  The method of clearing and settling a financial instrument of claim 34 further

including settling the financial instrument in United States dollars.

43. The method of clearing and settling a financial instrument of claim 34 further

including cash settling the financial instrument.

44.  The method of clearing and settling a financial instrument of claim 34 further

including physically settling the financial instrument.
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