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a determnation of credit risk requires an ine icient and cost y process
of assessing a client's credit that nust be conpleted to ensure that the

i nvestor can ial losses if zhort or margi ned positions 15 are
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exchange that limts or mitigates the credit risk or exposure of the

exchange, while permtting investors ts0o trade and ot herw se manage their

i nvest menyw® diss#y1si npl e and intuitive fashion. 20 SUMVARY g&1/Eabo/dosENT! ON

It is an object of the present invention to provide a method and system for

operating an el ectroni c exchange that obviates or mtigates at |east one

di sadva a metheds. .In. particular,, it.is an object .of

the. pr oLutP bRl arsRlel B o ot T oo B eyt misShch PRUfeer &

managi ngptalinessieocs r oni ¢ exchange that mtigates credit risk for the
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has a ptisk: dh other valrdscit isestill possibledoragmatty @l suffertcathstphic foaseg,iand fot Swrhtdsseaicihave
posi tion inkt he rket. The position held by the client can be short, |ong
or nil .alﬁﬁoé TREHEY: begins with receiving an order froma client. The order
i ncludes a sTHecontediopdliaproath 18 WRtigting fklCat Mhcdiaktithtfone0I8Vdl id Rlerafly bAed on a
client's pargin account 'scﬁgé | east equal .to a a potential_ position that
woulld - Blegiero! peeuriss opperele cqidente i iedpcinkuisbiRy of e imypgso vgB e method works
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where i : LA Al ] Gl ent: If a
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orders, and a closing nmarket value is determned. In nost cases, the
closing market value will be within the maxi mum market swi ng val ue, and the
client’ SUNMARY GFGHINVENTROKEd to market by an anount equal to the
difference between a closing narket value and the opening market val ue
times the cl ftégrn objegiaf therprdsont frventiop dsprovidaa method and systerrsfondperating avdlentronic he
mar ket I . i et i - 15 hod. of t he
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pri ce pitisamobjeri nfithe presentinventiom tonprdviste asmethgl and|system &x opppatingor mimginghe

client’ rgin.,account i.s then,.adjusted this artificial closing price
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automatically reducing a cljent's position_in the market if, at the end of
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the cli endigBeRBiioh kAR, finaiBial hdi Btiniiby {dsChr VMR Spa¥ahdiGs. 'ThEBRchange set
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gener at P AR market sying volugeeffechivelva mesimamydaily Emitipr mevementofils marketpitheri s
the cl og) B3P 46w kil d\é@l‘ﬂfﬁcsoéﬁjgoeﬂfng 18 valhE paRA! R Qﬁ:ﬁh% gé/{" nﬂxleve?éc'&gnic The
i j uste €s.  In a Wor st
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client's margin account Is a I'n response to the tra
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enbodi Y fro e r.gi ceount .requested by the. 25
client nglr@% p?‘ql%roé1 th\éfgté’ggﬂ(e%ﬂn%l&%aéngbzﬁs-n%r@ P()[nﬁgP I(’:18 rﬁg%[eﬁﬁgp%ngéﬂﬂgﬁ?% a\étof from
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market. In the case where the client,. has a nj si.tion_and nqg upfilled
orders PFFOPHiES ﬁéF% F‘,luaﬂ?ea %Pﬁt\“}t’@{ B‘?fi‘tl"éﬁfﬁatﬁﬁ’t“‘g rr‘ig"gtdif HrcdT s, g“&ﬁ“f’i‘&? ﬁ‘ﬁn by
the client. According to a further aspect of the present invention, there
is provided an el ectroni c exchange syséfn1for an el ectroni ¢ exchange havi ng
a predeterm ned maxi mum rmar ket swi ng vd&ue. The system 30 consists of a
processor unit wth neans to connect to a network, and a nmass storage
device for storing and retrieving client information including a client
position and a client margi n account bal ance. The exchange engi ne further

i ncl udes an exchange engi ne for receiving and processing orders froma
client, an end-of day engine for marking the margin account to market; and
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A further aspect of the present invention provides an el ectronic exchange
for mtigating risk in a market having a periodically fixed value, The
exchange Wasogspiiedet er m ned maxi mum mar ket swi ng val ue, ape/aaed/eussg

mar ket value limted by the maxi mum mar ket sw ng val ue. An openi ng narket
val ue for the exchange is determned by the periodically fixed value at an
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the pregent. LaventiQh: 20 DETAILED DESCRI PTI ON OF THE | NVENTI ON The present
invention I's génerally directed to an el ectroni c exchange for dealing,
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i nvention provides a_electronic futures exchange_ 2s that limts the risk,

or expodupart egrl torjhe disfersnsedietwesya loang matketvalissnd the openieg markeyakie limesthe he
amunt  efienfPOe¥n@eRISHIsRInl N Margin accounts for each client: -‘As in any
futures exchang_g, clients hold | ong and short positions that net to zero,
and t he | oss&sthangusyal epse where dheamaictdloses pyiside thsgwaxien snagket swingtvatus, ther o.
‘As is U ' . 3 ' B : 1.SS] e he
exciiing SeRet bR et RS Rof it ol bl Bt o SRV AR, A Re AN e
ar e chathgeghxénurhenrkessvang ealos as appeopoibtet Mhe viidntiemafgin deeou@Oistthearadmsted atrnthisor
‘as a flat..fee., The el ectrani.c, exchange,.of the present .i nventi.on.i s operated
wth certiel o BEREE I Rne R R bR o e SR Basioea ot ot
there nust bn afustheruksot, the pERan inventioh pfidehamgthod foftltomatRhIyY fe@tideQ dlektei N
as a nmexi num_ mar ket s ue. This rraxiigue%_nar ket . sw ng val ue_an
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The maxi num market swing value is tyg&:all@ié determ ned by the exchange
adni ni seasEtBe clisgtapositign grediced gheemetating 1 tiede, ordrades atrdradevalne wialvin 2 word

Wi 1 ONbise BOMESRERE R elvaRkAR & Wlls thl hEARIARERS s nR@STR dRhKShargin

col lapse. In the event that market novenment exceeds the preset maxinu

mar ket  pespurtdnadiusteddreresponss odheftpdes. Inewhist cash eherplient's positioncer heeduasd fenik
limted pric | L. Sed ' ri.ca. ! t ' rket
moverent - val ybe Bty bicdf AR08 o BBl TR i, Bl B
of tzhe eligt tredinit cordicmbdiagpinsivihe bursent batemvee thehezistingyasition ofithe clieng @nld the unfiitedt he

limted I ce.. The openi rice._far the nex rket session is.the
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parti ci paftsin Heatidrketythdlerftirddurre® madgin balafidl dah BEwithdbiven by the tat.pri ce referred
to herein is not necessarily the same as the "lLimt price" at which_ trading

i s suspended #°fordine e fitherpapeginl thagerent myention, there ievidedpn desirenms sichinge

every pPayduntiop 8 tle@fonfe dxBithgd MhvihglaQRddR@rRiRsd fbBRuihiRrkld 8Hind Ahlul BT Hhtbn @
mar gi n account at mninumrequired | evels, is subject to an autonmatic
" posi3Pi oRonsists ok # prgpessor unit with means to connect to a network, and a mass storage device for storing and
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retrieving client information including a client position and a client margin account balance. The
exchange engine further includes an exchange engine for receiving and processing orders from a client,

an end-of-day engine for marking the margin account to market; and an auto-reduction engine for
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referred to herein is an auto-reduction. Auto-reduction reduces or closes
the client's position at the best 15 available price. If no price is

avai | abl ewtdéieggnn count erparti es, the auto-reduction nmechaptEruelRIELS an
order at the limted price, which produces the greatest possible loss to
the client. Conversely, every client with a gaining position accepts it may
have it gub@gtidall ﬁ&dﬂ&ﬁ@i@ldn@saﬂdsx‘ﬁoﬁ ﬁdhmﬁn@rma@g@ A85buRE 1edd thhBe bhéﬂea Bokithi ce

t hat produces the greatest possible ?ro it, 1f one or nore other
count erﬁmthe@amwme%@w'w@iwm hedhrasholdlugf6t9- t heir margin at the

required | evel e QSp-E& &%ie%‘?ésh&t Rnv2Rtidel R 6ideR Bh Gle%ﬂ%&%n%ﬁ?ﬁx%%&l xée find Audihe

.present invention, mar ket' havi ng an ‘under!yi ng, periodrcall

.I'n a prese

vari abl 8 maskethryingn. pem@m@iil& Iﬁa«r@ehad F&hw@hmeb%s atpresietepained msmmumemlyt swing
regi ste qQ{e t t

S or bEpld PSR ANE SEAARAE, AORNThnd A B vl Ao RHBP RABRREE .
i nvent i for the&xp]nmge Hdetetnnined byahd per'rodieallyc fiveed Ivaiueatraatend offa preheus teading pldied.
network, and all registration and trading activities are performed via an
appropriate 25 electronic digital conmunication device, such as a conputer
havi ng mmﬁmsdﬂlwmwmgmm“m\@sner ally involves provi di ng
identificatign inform Q‘%ﬁﬁ\ credit informatjon, and acceptingt
particul ar r Gredred grpbodiments ofiths rresgnt ipveatiqpgyill apw be AesprRerry, wwéﬁemple only,
apprgpr l‘,‘%eefmgh&%%q&@chg(h:gqn@ggvﬂeﬁnporrpl iance with securities and rel ated
regul ations. Once registered, the client nust open a margin, or deposi t,
account , andFiguza ! ivaiflewahert af ayethed for posting prders accgrdieg totths Dresentiinyentions i n t he
mar ket. 30 Fi n
el ectronic ex aen%jggglggvoo;q I ng%%tﬁ%%kpr e%%? ﬁaﬂ%&%@?@ﬁ& tﬁ?e{ehfeg’?egl&%ﬂ‘}tagh@f g.
1, at step 10fgurd hdés apontinuationsof Kist flemichagt vlaFige, Eifewig s etethodSompositionreath-
above, %ug ste erf.ormed by the exchange adm ni strator, and

can be B Etli’nc?ﬁg%ﬁlhggg)tf‘%%{fgse\é?l%&“ﬂg’? mar ket novenent data and i ndi cators.
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PCT/ CA00/ Q0584 r at her |s set at the_ foundin he exchange and adj usted
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opening price, is determ ned Step 102 is performed at the beginning of
each tr@tﬁsmﬁﬂb@m‘\ﬁd which for nost markets is 5 daily, and is generally
the closing price of the previous trading period. The nethod now proceeds
to the receipt of an order froma registered client of the exchange at step
104 .20 An DEFRAILEDORESERBPTIONOF FHEINVENBIQNof a certain size (i.e. for a
nunber of uni r_.bi cI|ent
W shes to ef flle"g {p rcgen[t ?nglﬁﬁ tm%i ge)n{: raﬁ ?%%%d%?i%n %ﬁ% gﬁgegwhc?ﬁ g e@%d%%lég’%&e&c E8nt" s
pot ent i apecpiating orvthe Rpyerhéra bf myuhdketemvihg a ipériddivelly figiet valie, ach epiteck 1nEthES,S| ze
of the o ermnes a ent| .order positi ther Io
chort . bpuinindhuii ShBblich RuPoh e Rraf CRhedgs s Barghl sipies Cor
a bidt @n@é&}/andB@hﬁmpaﬁine&fdmiseﬁﬁﬂy,ttheqjﬁesaﬁ nhv@nﬁdﬂ%r&hde@ﬁl'&feﬁrd%oﬁ?ﬁt@f&s em&lgfel on
P, plus the size of the order request. If the order is filled, that is,

a cdant &hah ity the isk, o8 CEopS of the sxehapessnd dhermartisipapts n ths exchpnge. it a&‘“’c“?“a‘tfe |s
made, nB%&&BEﬁeﬁ lin REGET ac@&%{stfb%c}?&eﬁ@ G Syt fﬁﬁw&'ek&ﬁgges clats1ald 189sdnldi on
P. As V\A|| e apparent to those of skill in the art ers can al so be
parti al Isyort pqsm@as thatmemzem, addhe lpsses angd sains aspaoiatedawith these positions glo petd9 £we. any
gi ven t radeudfrflioh 6% Eﬂo@e%k i &'&fea?t?é&ﬂfhss%}r&ﬁ gﬁfo 160 helek Afifige &Y aROBY 91{%&% a
short position Is a negative value and osition1s a positive | ve.
. The cloneath masamomgwmllmmmm tateatharged eihan sis uperbsntage ofctho yalte of the
adj te fs?af: § traftjgise as is further described below. Margin account Mis
chec ed "3t ?e‘p Ensure that the client has sufficient noney on
deposit to caterletthchioexichdnge afsthe fresnbinventibmis opéretedwttl @értair muﬁmuiﬁrcoﬂscramtshe

order to be confirped . 2o at step 110, rgin nmust be gr.eater

cqual  t gn tiefaaRt)aBe BATECiRR et et hishbo & bR on 6t FRORE IR AFTEES Pne
Maxi MIMpRRNGS b néiniteh Maket Swin® vilid)Efhisnddmes haiket swirlgu@iut af irbitraily c@ésbnsvame
constant: M-IPp*FS*Q +C In a presently preferred embodi nent, Q equals two,
whi ch effectively neans that a client can incur WHXIWUHI|OSSGS in two
successive trading periods before the mprgin account is fully depleted. |f
Qis 25 greater than two, the exchange has an even greater cushion of
security. If Qis set at |less than two, the exchange's risk is not fully
mtigated, and a client's margi n account may not have sufficient funds on
deposit to cover maxi num potential |osses. The value of Cis typically set
to zero. However, if, for exanple, the exchange desires to extend a |line of
credlt to a cllent C can be set to a negatlve nunber ' equal to the anount
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15 as shown at step 114b, the size of the order is adjusted until the
condition at step 108is satisfied. Again, an electronic nessage can be sent

to the clwendssoti fying themof the adjustnment. In a presesttwasyekss red
enbodi ment, the client can be given the option of either having the trade

rejected, or having the size of the trade adjusted. Referring to. Figs. 2 -

4, typical .end-0f da r ure ccordi to t.he present inv ion _are 20
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affirmative, the %g%d f the present inyention_proceeds to step210 and
Undern XS
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f ,
auto-reductions are required, the nmethod proceeds to step 21 Sy\./nere al'l
pendi ng referred todwgigin ip pregitoytadustion. Antotrediction wdwoss errleseethe glismtisppsition at the bast

I'n accounts r eac I'ent are a ore
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t he pr ofdrder airthd lirsitedgmice, wdicli pyoducEl ite grestesteossible lossrtiihaglient Caenveredly, essy cléennel |
| in the art. Each client’ rgi,n_accqunt . L.S.. .

ad st ed By ividkpsiion ssstl Py Bive i s R Rn iRy dr A5H ofias b ming

ti mes t Reiceithf godrecthd glewest Podsidie pedfitsif 6@ dtbre pler coghierparkied with losifg posiorts M +

(FT -Fp),* P 1 o, This adjusted margin is then exam ned at step 216 to

ensure 99410t pintain theipmargin.atdhprequired lavelse ngi ni ng ni ni num funds on deposit to

satigfy the gm@smhsheaapaaémiccam%g@h&bfdh{\gm%fﬁe@nfﬁvbﬁﬁdnh5&aﬁ&@ﬁaﬁ@g o is
not satisfied, the client is placed on the auto-reduction [i st at step218.
The cl i edering, pesipdically fixed) vardleriashasere &p staenge adpiniyiratos dhencepmits dignts o
period t@oaddiatdl bh 3RALxchaHyE S glifstitheS vl O e tRoRE RRHAL 10 [Rlsfly! drefbifed he
required mninum margin level, "or, failing this, the client"s acg_ount w |
under go eathodimeatl theteleationicenchange pttheprespat invendipn Fpsovided 2d dientsoverfhy ivisrrichoe,
the cli ' VA it : rgi : r :

56, o bR AL BEY LaREnt OB Gl NS0 B bR il ol
aut ozs5r e calertromin digitahcainrofini¢atien dedss stchi asvee cdmmrteri laving lauasdeat. e Gliend redistetion s

account undergoes auto:reduction. when its nmargi.n. account .is insuyfficient to
Cover | (SR BB e oA T RGP B egRIRE  efg e
per i ods,ruks s ddhaQintsofitiemaRasihdlading, shal @psropridte, Siselpsutd T riskdia conplivatowith
creates an order, for_the client at, for a nun%er of units at _| east equal  to:
~ - p * seities ﬂeﬁrﬁat%&reetﬁ@wp?- (Ange tgistered.the qliepiaust qpep p margin, gy,depesily 3osphnbydhas
a short ek idain®iin a bdighck iH¥tdin Arorded td dipate inThe haRuersely, if the client is
currently long, the limt price is - FS. This automatically created
orde¥ i s 2s d%sst- dp 4 eererlly dlustrise method pEeperpting amelertionis exehgage aceordingtodhe e
agai nst bl 5 f . t arfarot ks e
appar entl F e nrtrngof RefeRuao 65T, R RB0b R Ml SASRATE viine 15 5 okl o
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exchange,. [ | r ugt | . eted, [
hen canierator i frad b Rl 8 B8 hicEBL TPy, Alsof RTBLR Bty BF
account, as detailed above. If, after the possible trades between
counterparties have been 30 exhausted, the order is filled at step 306, the
aut o-reduction ends and the client's reméi.ning position and margi n bal ance
are set for the following trading period. If, at step 306, the order has
not been conpletely filled, the exchange generates a counter-order at the
limt price large enough to fill the order, as shown at step 310. This
counter order is processed as _g_ WD 01/88771 PCT/ CAOO/ 00584
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,the day at t

usual, and the profits (losses) are credited (debited) to each participant
in-the market in accordance with their respective positions. It is not
expect ed Wepdy/gsitiis step will be required in nost instancespepeabd)fisgy W ! |
normal |y be sufficient avail able orders pending on the exchange at c1 osi ng
to handl e required autoreductions. 5 Fig. 4 illustrates the procedure
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portion of his margin. Fig. 5 depicts a presently preferred enbodi nent of
an el ectroni ¢ exchange system 500 for Lérpl enenting the above-descri bed

hed to the Internet 501, as
illustrated, or to another network providing neans for electronic
communi cation between clients A and B and exchange 500. Only two clients
are shown attached to Internet 501, however, as will understood 2s by those
of skill in the art numerous clients can be attached at any one tine,
dependi ng on the bandwi dth of the network. In a presently preferred
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A conventional conputer application software system (not illustrated) is
generally provided for directing the eperation of each client. The software
system i Swas @wggthli N menory, and/or on the nass 5 storage dpyieRoo/faki War e
system generally includes a kernel or operating system (OS), and a w ndows
shell. The OS and wi ndows shell can, for exanple, be provided by M crosoft
W ndows 98, M.cr WS oS/ 2 hci nt Qsh OGS, Linux, .or other
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acconmodat e mar ket .e. changes in the underlyi ng mar ket val ue that
are gredt® °tts?f§‘ﬁv§1uﬁg§sgft linit, and linit a participant's |osses to the
funds held on deposit in a margi npacegPokg . 5 The above-descri bed

enbodi nents of the invention are |ntended to be exanples of the present
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"pendi ng dheckadatdjep 208 totde&tmme tfdny)éhedmacdmhiaanemwbtxo ato-Seductigme & thganswememf or
next market..day. 6) Set nt balan S_an ositions for start of ne
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all pending transactions and orders for the market have been processed 1. 2.
| eave any posted orders in the order table; posted orders will be used
during auto-reduction, if possible 2. Alt omati cal | y reduce positions 20
2.1. For each client with a position in given market 2.1.1. cal cul ate hard
avai |l abl e bal ance at current opening price 2.1.2. if h.a.b.<0 add client to
position-reduction list 2.2 For each client in the position-reduction |ist
2.2.1. create an order at the limt price (limt-up for short positions,
limt-down for Iong p05|t|ons) 25 of RS 1 unlts V\/nere X =
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2.4 wait until all pending orders for the market have been processed -13

WD 01/ 88771 PCT/ CAOO/ 00584 3. Cancel all remaining orders in the order

tabl e Notwo @ysderis created in 2.3 may be left unfilled if prgeasosusgat ed in

2.2 were filled with existing orders 4. Cal cul ate end-of =day bal ances 5

4.1. calculate arid record the end of day bal ances by calculating current

bal ance I e. for_next nmar

day5. 1. PRSI O B TS, Bl 4o deibeE RORNE GRio 1 Bl gre_

previ ousequimbﬁﬁ n@ﬂmldmeé&sio ahqped12 wherie gl bendh{gC{DWﬁorﬁirm%but@lbﬂ fiirRt) dradracicthe and

positions,for rt of new day 15 6.1. for each client wwth a position in
3‘%;Iance = previous-closing-balance 6.1.2 if

[ previ ous- o peme endUT @Yy Buldirced fstéal'h clienihad ’Jhb’n édldﬁla&edfat diep213.: an@RRhAGin B&%bﬁth on =
pr evi ous- ope positron = 0 -14

t 6.1.3. else 2 .
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by client, <0 is offer, >0 Qpeni ng I ent

Par anet ﬂ}esPP@t)@h Puitppdy held by Memtstmsﬂq direr differeqeejbstvreom he ofpsing and opening market
fIat8Cp§ Lddgbal ance10000Can never be <0910Nhrket Par amet er s11MPLRTO. 5Fact or
used to“ensure system works12Li nit 250 ' Maxi mnum change in price fromopen to
cl osel30peni ng prlce10000Is t he dﬂe@ﬂﬁgwin@&?Fron1the previ ous cl ose,

it t I s14Ca t effec el
\ancp gs egpgrl 159151515 d %ﬂﬁlndgﬁeﬁfég‘gmr‘?% el? Seé’é%gféag%%ﬁ&e@t i< St
Cal cul atenmﬁﬁﬂgﬁuﬁmemtfummﬁe&&#&%@]ﬂﬁﬂg&e‘faﬂ@i&m@@daﬁstﬁﬁﬁ| tion plus net

position of day tradesl8Current bal ance=SUM C8, G12: G16) Openi ng bal ance pl us
net p& effect of day trades1oVPIMAERT E8¥ Q14 C1. 1) Currentposition *

limt/ Nﬁ*‘tﬁﬁ%&lﬁﬁ'ﬁiﬂt @‘A@f ahgﬁ Efﬂé:alegll@ & tfxgmto-pe%h §i h%%
pE AR5 SRS T

becone negative intra negat eginning o
will ap piiey 201Hiddt and\has thetmbta’nmEy:M ¢ 020 BB ?ﬁﬁ@ﬁ&ﬁ&h&dmmm ﬁmdetoafs margin

o a6 PR R e e oo RS R e D o By s Socount wil undergo

(A 3B, ko ifiétionSRdlibwing\eithe gep 206Gr P18, 8approPtifé) tiedtlint's resulting position and margin

balance are then set, at step 220, for the following trading period.
Referring to Fig. 3, the auto-reduction method of the present invention is illustrated. A client's
account undergoes auto-reduction when its margin account is insufficient to cover its current position in
20  the market in two successive trading periods, according to the constraints above. At step 300, the
exchange creates an order for the client at for a number of units at least equal to:
(M -P * Fg * Qs |
at the limit price FQ &+ Fg. If the client currently has a short position, the limit price is FQ + Fg,.
Conversely, if the client is currently long, the limit price is F) - Fg. This automatically created order is
25 iaosted to the exchange at step 302, and the order is processed against available offers by counterparties
on the exchange. As will be apparent from the discussion of Fig. 2, where the auto-reduction procedure
is invoked, all counterparties' outstanding unfilled orders are held on the exchange board until any
required auto-reductions are completed, and are then cancelled. Each trade generates a profit/loss to the
client's margin account, as detailed above. If, after the possible trades between counterparties have been
30  exhausted, the order is filled at step 306, the auto-reduction ends and the client's remaining position and
margin balance are set for the following trading period.
If, at step 306, the order has not been completely filled, the exchange generates a counter-order

at the limit price large enough to fill the order, as shown at step 310. This counter order is processed as
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size plus conm ssion rate25Total bid size=SUM 4: &B) Sum of bid sizes for
the client26Ht all p & | '=C25*(C1l3-C24)P& if all bids are traded27Avail
i f hit=Cleda®s7ABS( C17+C25)/ Cl1*Cl2What the hard avai | abl pchehesnssssvoul d
be if all bids are traded28Max bid size=MAX(0, (C11*(C18+C26)/Cl
2-(C17+C25))/(1- (G 3-C38- Cl14)*Cl11l/C12))The | argest (nost posi t ive) bid
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si zes fo?m%/a}}g b ISP Fgg"f_ ’;m}l qeflets penqing-on éﬁhaﬁﬁfl Smlgf N&ﬂaf‘dl%&d@g“ ghto-
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-16 WO 01/88771
positions have a limit set on their potential gains in a very volatile market.

As will be understood by those of skill in the art, in order to preserve the risk mitigation that is
the object of the present invention, there must also be limits on the amount thaf a client can withdraw
15 from its margin account in any trading period. Essentially, without reversing posted orders, a client's
maximum withdrawal is the limited to the amount that would remain in the account if its total current
position was hit or lifteq at the most disadvantageous price to the client. If the client has a nil position
and has no orders outstanding, the total amount of its margin account can.be withdrawn.
The following are two examples of an exchange operating according to the method of the present
20  invention. The market is established on a publicly quoted financial index X with an initial value of 100.
The market is fixed daily. The maximum market swing value is set at 10.

Below is a table that sets out the opening and closing values for a period of five days:

Day opening value closing value
25 0 N/A N/A
1 100 104
2 104 114
3 114 110
4 110 120
30 5 122 131

In a first example, at the beginning of Day 3, aclient A hasa long position of 10, i.e., the client

makes $10 for each unit the index increases, and a margin account with a balance of $500. “A” does not

-9.



PCT/ CAOO/ 00584 What is clainmed is: , 1. A nethod for operating an

el ectroni ¢ exchange having a plurality of clients, each client having a
mar gi n acwowitssand a position on the exchange, the exchangecheXiessy
predet erm ned maxi num nmar ket swi ng val ue and an openi ng mar ket val ue,
conprising the steps of: 5 . (i) receiving an order froma client; (ii)

f € ” t |
cont ! { Bl 879t G 21 ARSANSl, b B8 APl BN Bl R R
ti mes a“A’hbegil dDagd 4\mﬂuaapt5swunmf,lorgl 19pandeseBscS unity at hgrice afelrls durnﬁg the Hayp o™ ng

marg n e Al RobigrEnBR: s SEOETRR R B bard whidhdP HoBie S8 when
a tr adexay thite Sotshe Elosiag i:Haﬂcet @h)e ik €220 This amsﬁg pﬁ@e dxboeds Be téfﬁngf\ﬁafue%ﬁ@ eor der
during a tradi 3£ﬁy|od vi) .determining a closin et valuefor t he

.tradi ng"BERRE: ing, Yalye 058’]1’{? 5 170 sp e n@ﬁﬂiloéﬁléusgatﬁehm it e éﬁc’é&kﬁ‘ﬂ “A hagrhi
amount IﬁgluaA clbRd Bﬁ%t di éeedfqns Sl Q@ﬁ&ﬂe@a ﬁéﬁ&dt@gb (1;9* (Iﬁé K edy) VRl ﬁuﬁil}ﬂbgéyltﬂo

openl ng I’TB.I’ ket value tinmes the actual pOSI tion. . t hod accor

cl ai m B, “dileas ade ¢ total pR$BSs m the open efdday 4ctAsThas o mmon,:and Ae1ﬂvsx ¢nselanyonenlsti ng
to clai &%gq openi ng market value is the closing narket val ue
of a plﬁeﬁglecd)i n erc}“ig}éatn gl’l od. 4. A nethod according to claim1l, wherein

t he trading Ipemoodd exsnpld) sishneginiigpf Dap, chent B isnstodd, axdd:asﬂnebgemnmﬂuml m1,

wherein the step of ¢ f|r an elect

thelecr patren pahERo Bovel B BT B AAY ™ 1495 2 RRR0 s BafFiohBR. PRt ne
st eps afystérh wilthedt etldw m-rn@ do Bartinléss @e fhisf de@éﬁl ﬁﬁrdaﬂﬁrgﬁei‘B’t &aﬁldﬁo@ti’oidago SoREKEE
val ue agd the o e mar ke val ughegfcee t he maxi num mar ket swi ng val ue;

and 25 S0Pt §°S%9°6 n?tH% % éYitheslogseetDay 2, (R marsimacepuny 15 adigptedig Teflesks i ng
mar ket tH@$126 loss’he ﬁcﬁ?(l\he@4@q-f(ql2ﬂ* (1941194)‘3J ﬁQ@)‘S AQE tHeQpeh othHytSheﬂ” Halelatpl 0. at

the end of a trading erlod he steps o determ ning that a client's

adj ust éd2 Mfl@isrf“bl@b% iB” mﬁseduh%ms pwetl%u elrgt i.e; byy d er mﬁﬁ%ﬁh or §omes t he
“max{snu al at f : i
Fodinc) noTBEfln e gyd2 MeubhifoB Bt hthfig 80 holé it ARTLAvIRE e o' ')
val ue; réduction mmhamem reslis adinihygp bidefom‘rB”emnﬂ genarate @tmt wpeaffann for lm;heaparammst

\Ejgluﬁle v?mé/k{l]e% bé/ eo?&e{rﬁ'oné%?m&% cfrf ﬁl%g"ér%%etsl OI? ;m%re Eh@ r?f)mgonfqﬁ?tt“ﬁa‘gas
adj ust end mugnmthamstmfms $i120 mﬁrgin&@.&d it. Inhﬁ even%ﬁﬁﬂﬁ&ﬁ?&mﬁi‘k‘&'d 1640 0/ob1d 2fkbst he
reduced times the XLum e 10, tines the threshold
val ue fﬁ?‘?lﬁlytbeg?feﬂ aﬁ@?‘t‘?ﬁ&“ﬁ%ﬁrﬂ?ﬁ ‘ﬁ’@ert |aa$ﬁ9 % algf‘ }%@Sttwa&emmaﬂ}e i's
thezorramwgudrbmpdukwtalﬁuvpa@oﬂafmemm%m An el ectronic exchange system for an

exchange havi, ngsna predet erm ned_ maxi num mar ket swi ng val ue, the exchange
syst em conpr Higi hhgepicss 8 PressdlysarefenebemRagiment of an glegy ‘?nllﬁg exghepgesystem 300 for

client sy ieg{eﬂmiglmuoo&méhm rtfold REhaRESb i RerBRtly Budchb B ndhelel SIACEOUN!

bal ance; processor unit operatively connected to the nass storage

the pr dﬂ’éﬂ%@ﬂ o ¥ anotharaeigoripravidingmenna fra electragicecommunisation betwask clicuigk amshgi ne
for recgiyi ohARMS0d VrRPSioHeRt Q@Q&Ma&a&é@d% m%fet ST g{k@mﬁ&s v%ﬁmn@;lgme for

marki ng the nmargin account to mar an auto-re ioh engine tor to
aut nathychdse 9f skétiu theragt rametoue clients cpos atthchird atfany bree tinhe, ém:hchngmrtgc bendwidthunt

is |less cI| n rket ..sw | ue
times a H‘% m{? e%ﬂ %fgﬁ% "ien%?dn%n e’icéﬁng@(El?u&r}k ﬂg%‘ff&i&ﬁ?‘&@&‘&m ng
to claiafd &pabhfﬁ‘rsemding, Iuensmmmgaﬁdibr rontiig dase Aitablybiypedd wigh V28-bit dnbryptiod\or

el ectr n ystem acco n claims 9 and 10, wherein the

et vor (OG- EAS SRR S| ety Sast o5 KRR BIPCoERERR A 6 JR LOPSCOBPEI ¢ 0
cl ai m Gomptiey iRiving bBdaREdotHokentsnét iNREREA) BhidhAs B BINIRT ffecedsdr, a MhirEth &R, QEE
exchange system according to claim9, wherein the network provides” secure

" condfuni a8 &9Ventional random access memory (RAM), an input/output controller, a keyboard, a pointing device,

such as a mouse, track ball, track pad, pen device or the like, a display or screen device, a mass storage

device, such as a hard drive, floppy drive, optical disk, flash memory or the like, and a network interface

card or controller, such as an Ethernet card, and a modem. Clients communicate with other systems via
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14. An el ectroni c exchange system according to claim 13, wherein the secure
conmuni cations include 128-bit encrypted communi cations. 20 15. An

el ectroni weypdsamge for mtigating risk in a nmarket havi ngpariabbossssal |y
fixed value, conprising: a predeterm ned maxi num narket sw ng value; . a
closing market value linmted by the nmaxi num market swing value; and an
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anything that has a periodically fixed value, from shares of individual companies, to interest rates, to
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6) Set client balances and positions for start of new day
‘Details
1. Close market to incoming orders and transfers

15 1.1,  waituntil all pending transactions and orders for the market have been processed
1.2.  leave any posted orders in the order table; posted orders will be used during auto-reduction, if

possible

2, Automatically reduce positions
20 2.1. For each client with a position in given market
2.1.1. calculate hard available balance at current opening price
2.1.2. if h.a:b.<0 add client to position-reduction list
22 For each client in the position-reduction list
2.2.1. create an order at the limit price (limit-up for short positions, limit-down for long positions)
25 of x + 1 units, where x = h.a.b./daily-limit
2.2.2. total-orders = total-orders + (x + 1)
2.2.3. post the order to the pending queue
2.3 For each client with an opposite position in the market
2.3.1 calculate portion = client’s position/open interest
30 2.3.2 create an order at the limit price whose size is total-orders* portion
2.3.3 post order to pending queue

24 wait until all pending orders for the market have been processed
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$& ()-$10% $&' ()-$10% $& () - $10% $&' () - #3~
$& ()-$10% $& ()- $10% $& () - #3~: $$10% $& () - 4<=@ 2vZ: $10% $& () - #3~: $$10%
$& ()-$10% $& ()-$10% $&' () - $10%

$10% $& () - #3~: $$10% $&' () - %ﬁmmw ).
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1 $~ 2vZ: $10% $& ()

T @Z: $1p8kobmosed 0%
-$10%

hH, : $10% $& () - $$10%

$109BP& () - $10% $& () C310% $& () - #3~: $T10PD
2 | Current Order Input
3 | pending order price 9750 price submitted by client
4 | pending order size 10 Size submitted by client, <0 is
: offer, >0 is bid
5
6 | Opening Client
Parameters
7 | Opening position 30 <0 is short, > 0 is long, 0 is flat
8 | Opening balance 10000 Can never be <0
9
10 | Market Parameters
11 | MPLRT 0.5 Factor used to ensure system works
12 | Limit 250 Maximum change in price from
' open to close
13 | Opening price 10000 Is the closing price from the
previous close, without applying
limits
14 | Commission rate 0 Transaction charge, effectively
increases price paid, and decreases
price received
15
16 | Balance Calculations
17 | Current position =SUM(C7,F12:F16) Opening position plus net position
' of day trades
18 | Current balance =SUM(C8,G12:G16) Opening balance plus net p&I
“effect of day trades
19 | MPL =ABS(C17*C12/C11) Current position * limit/MPLRT
20 | Hard avail balance =C18-C19 Current balance less MPL, cannot
] become negative intraday, if
negative at beginning of day Auto
) Reduction will apply
21 | Soft avail balance =MIN(C20,$C$27,$C$34) Maximum size of withdrawal
allowed, without cancelling posted
orders
22
23 | Bid calculations
24 | Wtd avg bid price =]F(C25=0,0,SUMPRODUCT | Average bid price, weighted by
(G4:G8,E4:E8)/C25+C14) size plus commission rate
25 | Total bid size =SUM(G4:G8) Sum of bid sizes for the client
26 |Hitallp&1 =C25*(C13-C24) P&I if all bids are traded
27 | Avail if hit =C18+C26- What the hard available balance
ABS(C17+C25)/C11*C12 would be if all bids are traded
28 | Max bid size =MAX(0,(C11*(C18+C26)/C1 | The largest (most positive) bid size
2-(C17+C25))/(1-(C13-C38- | for the given price that is allowed
C14)*C11/C12))
29
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$&' () - #3~WRPHAHTAY () - & *+- AHYY9, " $10% #10% $& () - 1; #10% SB&tirado/dhbefo
$& ()-1$) ?" po#; #10% $& () -1; #10% $& () - 1H JKLNTDB, : $10% #10% $& () - 1; #10%
$& ()-1) 2" po#: #10% $& ()-1; #10% $& ()-1: #10% $& () - 1TYcl mouuY9, : $10% #10%

$& () - #4896 $&—-2~ pO#, #1006 $&(—--#10%-S&-H—+#10%
$& () - .J\LL O - $1004 #10% $&' | & ()-1)2" - #109%-$& ()-1; #10%
$& () - 5? std#af f—;} . WW@ ;;I{\_1;O"%Qﬁv¢§1n0A‘§§rkl
0 ! _ N D [0)
#10% $4°C) - 1,518 -1z (H4§%3éE :E8)/C32 CléIgI)I mgy éﬁ?%oﬁxmlsgmn ra?(? 10%
32 | Total ask size =SUM(H4:HS) Sum of ask sizes for the client
33 | Liftallp &I =C32*(C13-C31) P&I if all asks are traded
34 | Avail if lifted =C18+C33- What the hard available balance
ABS(C17+C32)/C1 1*C12 would be if all asks are traded
35 | Max ask size =MIN(0,-(C11*(C18+C33)) The largest (most negative) ask
/C12+(C17+C32))/((C13- size for the given price that is
C38+C14)*C11/C12+1)) allowed
36
37 | Confirmed Order Output
38 | Confirmed price =MAX(MIN(C3,C13+C12),C | Submitted price after being limited
13-C12)
39 | Confirmed size =MAX(MIN(C4,C28),C35) Submitted size, after being limited
to the max sizes above
E F G H
2 | Existing confirmed
orders
3 | Price Size Bids only Ask only
4 110001 -12 =MAX(0,F4) =MIN(0,F4)
5 | 10000 10 =MAX(0,F5) =MIN(O,F5)
6 =MAX{(0,F6) =MIN(0,F6)
7 =MAX(0,F7) =MIN(0,F7)
8 =MAX(0,F8) =MIN(0,F8)
9
10 | Trades since Open
11 | Price Size P&l
12 | 10005 0 =F12*($C$13-
El12)
13 | 10009 0 =F13*($C$13-
' E13)
14 | 9999 0 =F14*($C$13-
El4)
15 | 9900 0 ‘ =F15*($C$13-
El5)
16 =F16*($C$13-
+ | E16)
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swing value and an opening market value, comprising the steps of:

@) receiving an order from a client;

(i) confirming the order if the margin account is at least equal to a potential position
resulting from the order times the maximum market swing value times a threshold value factor, else
rejecting the order; '

(iii.) posting the confirmed order to the electronic exchange;

(iv)  adjusting the margin account and setting the client's position to an actual position when
a trade of the order occurs;

%) repeating steps (i) to (iv) for each order during a trading period;

(vi)  determining a closing market value for the trading period; and

(vii)  adjusting the client's margin account by an amount equal to the difference between a
closing market value and the opening market value times the actual position.

2. A method according to claim 1, wherein the threshold value factor is two.
3. A method according to claim 1, wherein a the opening market value is the closing market value

of a preceding trading period.

4, A method according to claim 1, wherein the trading period is a business day.
5. A method according to claim 1, wherein the step of confirming includes sending an electronic
message to the client. '

6. A method according to claims 1 to 5, further including the steps of:

@) determining that the difference between the closing market value énd the opening market
value exceeds the maximum market swing value; and

(ii) ciosing out the client's actual position at a limited closing market value.
7. A method according to claims 1 to 5, further including, at the end of a trading period, the steps
of: !

i) determining that a client's adjusted margin account is less than the client's actual position
times the maximum market swing value times the threshold value factor; and

(ii) reducing the client's actual position by generating a trade at a irade value;

@iii)  further adjusting the client's margin account by an amount equal to the reduction in the
client's actual position times the trade value;

(iv)  repeating steps (ii) and (iii) until the client's further adjusted margin account is at least

-17 -



$& ()- 10| yYO*; #10% #10% $& () - 1; #10% $& () - 1) ?" p9#; #10% $& () - 1; #10%
$&.()-1; #10% $& () - 1YO*; #10% #10% $& () - 1) 2" po#; #10% $& () - 1; #10% $& () - 1;
#10% $& (Wolois®fb $& () - 1c9*; #10%) 2" p9#; #10% $& () - 1; #10% Fi/Ehodarédd%

$& ()-1; #10% $& () - 1; #10% $& () - 1gG+; #10% $& () - 19; #10% $& () - 1; #10%

$& ()-1; #10% $& () - 1; #10% $& () - 1; #10% $& () - 1; #10% $& () - 1sRL

o SRS S bl R TR A SR e 77

YZ(10% & () - A ivefhad iy tilaitn| 7, w&&]:m DO YGIRE {s)/th@mX Ttk RarRt @w)vm% Malue

YZ( 10% & () - 0% 2 YZ YZ( 109 >C

YZE 10&%%88 (%P g&‘t”i‘%ﬁ)f%& YR %’%‘ggf %‘a‘éngf“zitfi ﬁ%ﬁ&éme% Lﬂzm\ﬁza(ﬂi%wgﬁ ()-2
‘YZ( L0%&v4te, HeTxcimageybiém c¥mprAdd@ &L () - 9109R&& () -108(8108(8108(8

. 1098(8&' () - YZ(lO%(t&() 2 YZ(lO%{&() 2Yoz| [:vU4 1 109R&& ()-

| S10%R&& () - & HpERoEREe dsvice forygring and tetrigving pligat informationdughalinga cligntpogition and
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server.

11. . An electronic exchange system according to claims 9 and 10, wherein the network is the internet.

15 12, An electronic exchange system according to claim 9, wherein the network is a local area network.

13, An electronic exchange system according to claim 9, wherein the network provides secure
communications.

14, An electronic exchange system according to claim 13, wherein the secure communications

include 128-bit encrypted communications.
20 15, An electronic exchange for mitigating risk in a market having a periodically fixed value,
comprising: |
a predetermined maximum market swing value;
a closing market value limited by the maximum market swing value; and

an opening market value determined by the periodically fixed value at an end of a previous

25  trading period.
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