10

15

20

25

30

35

WD 2007/ 144261 PCT/ EP2007/ 055234 1 METHOD OF MATCHI NG
ORDERS ON AN ELECTRONI C TRADI NG SYSTEM AND AN

wWeERETTRAN C TRADI NG SYSTEM FOR MATCH NG ORDERSPCHEERL0D7/055234

OF THE I NVENTI ON 5 The present invention relates to a

met hod for matching orders |Q an el ectronic trading
system The present invention also relates to an
HEE8E0PoAFCMATEHING ORDEBHSOENANBACKGRROUNDC OFRABENG SYSTEM

NNENE'EEE?&@@N& ”kﬁAbﬁﬁéiﬁgs§Mﬁt§8§ gﬂﬁ€ﬂ9ﬁ&° pAREE
and nore 1 popu ar over the years an ave re ace
earlier, manual, forns of trading. Especially in the

ﬁhggﬁcbﬁlTHErK@VEN@§ONthe el ectronic tradi ng systens
becone nore inportant to provide a fair and properly

wor ki ng mar ket place for trading. 20 In the financial
maékptebéntslhmemnlbﬁ havetbet hoopemneahdd a@nenyaousing
gdlng syste ecgro%r%dkn |n flngQC|aI i nstrunents.
55 The term " Frnancrarci nstrunent?>rs™n the present
application used in a broad sense and enconpasses any

%BédBPégehEGEhQéBQEEE aPOBUSe18BCUN LI €8, c€88Pronic trading

foreign exchange, options, gas, electricity, etc.)
g¥duplef items that is traded through matching of
counterparty 30 orders (bid offer). An order normally

rlce and _a Iune of the iten(s) or
§6§ﬁ§PNBn EfTﬁFeﬁ§VE¥ﬁé Brlce and the vol une can be

V|emed as order prerequisites that have to be net in

Eﬁg8£rg85catg§??§ f%ggé%g%gﬁ$?§eb8 8%8 mgée P§ gore

non- anonynous ere basi Ca .
goepueéasysvem fbe vAAEEched bﬁ@@rsephaﬂeés@érﬂaEﬁs nhatal,

EBems of trading. Especially in the financial market has
the electronic trading systems become more important to
provide a fair and properly working market place for

trading.

In the financial market it is known to have both open and
anonymous trading systems for trading in financial

instruments.

The term “financial instrument” is in the present
application used in a broad sense and encompasses any
tradable item (stocks, bonds, securities, cash, foreign
exchange, options, gas, electricity, etc.) or group of
items that is traded through matching of counterparty
orders (bid, offer). An order normally includes a price and
a volume of the item(s) or combination of items. The price
and the volume can be viewed as order prerequisites that

have to be met in order for a match (deal) to take place.

In a non—-anonymous trading system there is basically a
queue system for unmatched orders that ascertains that the
order having highest priority will have a trade whenever a

matching order is received in the system. Everyone using
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order having highest priority will have a trade

whenever a matching order is received in the system
WEM@rAonel usi ng WO 2007/ 144261 PCT/ EP2007/ 05528A1T/ER200 11€55234

system can view i nformati on about who has entered

which order as well as detal53 regardi ng price and

vol unme. Some open trading syStens provi de additiona

feat ayesesuchnasiepr ivibegesivhatbenablieouses totered which

hisde” LhBLE ULl GLLenti 003, So(Rar gmt Ly YohUTE) 00 sone
Sad i

this once a mat oun | oosi ng elr
Epaéetrﬁdﬁﬁ@ am&E@mSAPFﬁﬁaéﬁ éﬁ@lﬁﬁpﬁabuﬁﬁéEBKQﬁ gAch as

QBQOY@@QéstEﬁgtngnéwﬁéeﬁbéﬁ tbo“ﬁ§8éb|t§81§ fFail apdentions
qual ngrket | ace where no user or gart knows the

6?P5Wﬁ ¥ YRy SpeciPicaorder i EpPacer @ oW efy bi tREN
syshent fheséngsteomet piresecaiprobkegquéoe.parti es who

do not wish to trade with specific counterparties. The

nost common reason for not trusting other parties is
étedpuabi bheymabat pthepeenay be enheympeasbonsdasgwelbtem is

13 éBt&@lE@Bthf§i%3§né0éqé91aﬂQPMEP?%aEéthBQeSMétGgér or

is disclosed where the users nm er credit
Péaﬁyréﬁéﬂﬁsth6roréaaﬂt@?péPY|éEGQFélFrQH@?rtéPhﬂnﬁFsOffer)

A5 tpAgsastthe enedet isl EBnttiseBOk pxgsegﬁdfotrpakﬁges who
i i S exceede

gt BRBLRasBr bl BorfanTt hoSBoBRFE es oW F FERRELRe - The most

matwwbedrbysbhefsyshem untist ihbeothedi paontes again is

Q?E8$&59?19 d'Eu%hﬁkéreA%B Oﬁge5§héP“§eESE§5” %hﬁéﬁ%o

anonym t art 5°can ascertain fhat
deal s (trades) Wil | be made outside a specified

¢redstphiaht, 5t hyg, 56AUShNAnEh§kSus! Pri®i gt 8Pktem is
Appl i cation 2003/ 0083973 an anongnnus trading system

Hé%?h@séﬁeﬂb?rﬁuﬁb? 1&eaFsBadi SeFBEedreFhe F?aaﬂﬁame@és for
syshearpant ivbenibherenedi tersihAsel f hei ephgf 86 the credit

bibEhcbulaf oSFBLALE, OLPEh1n3°0dn50°8R798 LOLES 1r cne
credit is exceeded, matchable orders from those parties
will not be matched by the system until the credit once

again is below the credit limit.

All orders thus retain their anonymity, while the parties
can ascertain that no deals (trades) will be made outside a

specified credit 1limit, thus reducing risks.

In US Patent Application 2003/0083973 an anonymous trading
system having credit limit is also disclosed. The trading
system can, when the credit is insufficient for fulfilling
a complete order, send a message to the parties where the
parties are identified and asked whether they wish to
proceed with making the deal (partially or in full) or not.
This can be viewed as a right to refuse a trade and will in

this application be referred to as trade refusal.

Even open trading systems have problems with the above

situation since the first order in the gqueue may be
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parties are identified and asked whether they wish to
proceed with making the deal (partially or in full) or

Wma07/144Bhi s can be viewed as a right to refuseP@I/EPAIT055234

and will in 35 this application be referred to as

trade refusal. Even open tradgng systens have probl ens

Wi th the above situation sinCe the first order in the
gqueuétnay be WOc2007£14©261 PCALER206Z£086284t 8r will not
subpitied, by a counter-part that a user cannot or wl|

not trade with. There is thus a need of a versatile

and easy-to-use system 5 that allows the users of any

thadbngssyatiemt pebgdueeat hekkat ki skanhutaalsPotGse system
deflnelahelr acceptabl e _market in.an individua

hafhef I ' BRFEE"SUNKBRY ©F TRE FRVENTPORYSEEM| ho reduce their
acersdanceasbhtbheecfnuenthenraaoethodbodé matrkbtngn an
orders.in,a |ectronic trading systemis achieved
%Hgéﬂéﬁua%hgangﬁg of receiving an order to trade

sel ecting an order froma queue in an order book of

Bherel 86iRRY Cokr adkngykbysystiem the sel ected order
bei ng nunmber two or higher in the queue, and matching

the received order with the selected order. Here, a

hhoheroguetee NWirbBr t BE €AUESEiohNdi gat Bsdackomet ching

e order. The order i essentgall

lority for t
B8RSt LPoRbon BeCropr Fobrtdons oY Shag) Tandchgevid through
sbeondkpsonft raeefoingnter bngetrheootdede(anleatrlingran order
L ed . . Cori Ly, i |
Ehefor, SERSh TA%=0) S0SCRPRLSK) bY e eak BT p 3P Fraing
fFeahsmt haheasasefrtadyopiiek hayngi ewabke t®s ordeighar in

the gﬁgﬁé,bgﬁﬁ fharchiadi pge LBcaNvadvanhiageQusn the
enbodi nent of the nethod according to the invention,

PRECSEFPECPTERT of T8R or AeP 1 BP6M HREVGr pBFPEr Of course

indicates a lower priority for the order. The order is
essentially based first on best price (sell or buy) and
secondly on time for entering the order (an earlier filed
order has higher priority, i.e. lower gqueue number, than an

order filed later).

Basically, this means that a user may pick any viewable

order in the order book for trading.

In an advantageous embodiment of the method according to
the invention, the selection of an order from the order
book 1is based on information regarding the submitters of
orders in the order book. This allows the user to select a

preferred counterpart for a trade.

An electronic trading system comprising a matching unit and
an order book achieves the sought aim through the invention
in that the matching unit comprises an identifier for
identifying an incoming designated order indicating a
selected order in the order book, a comparator associated

with the identifier for comparing the designated order and
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book is based on information regarding the submtters
of 30 orders in the order book. This allows the user

W@ 00384426t a preferred counterpart for a tradeCT/BP2007/055234

el ectronic trading systemconprising a matching unit
and an order book achieves the sought aimthrough the
invention 35 in that the matching unit conprises an
tdenteleereflorridentnflyrngoahrphten agsdesagadt edth the
ObfEL L ogkcabingaBon sphech 2da0n dghat Dal BEQLdGE  oPKe

a conEarator associated wth't identifrer for

EORPAFPRgOTART dBSI gnatedcor dér CardeWo-2007P¢34oen the

REIL ER2OO4/ 028234and the seheeted erder.andgacation of a

controll er associated with the conparator faor ,
RELEhFRg PhESdeSfgnafed®BFdeP wPhh ﬁemo§8|8%t§HbBFBE?r
hema, degdee ofimcery|efatuonnbebveenpthee dedi gonated.

order and the selected order. Indication of a 5

sel ected order can be based on one or nore of
subartoedanpaneitbr dee howberiogueneahbabeptipei vethnd of

MQ%HHEng!Br@@EQrQQHSE Wh LR LBEi ENVERLERY 80stem is also
alternative nethod of matching orders in an

eFBeereri EPFraalnglsysteRrPi sfaFs6e11ondchnevEdSr hEBughade

thecsteps of peaervingman gundee ta hhadedsel Bebkngranne
i der book of .the electronic

order from eue inh an o

Brafr RGPy st BrTbASety 5ol GRoGA AAnd 8Fah BaBpl Pér Sof
shpp$eéecbédtbedeelebbeé,othergiHenenaﬂheo@ivenynsme of
LR uEy i et nEedy TP e Tre R Re b i B 0 48ung
sghemdti c drawi ng of an enbodi nent of an 20 el ectronic

tradi ng system according to the invention; and FIG 2
and_3 shows a schenatic rendering of an order book

P pEar BheeREXEApNi PYi AEEt HBAHEYHBd according to the

i nvention. 25 DETAI LED DESCRI PTI ON OF THE PREFERRED
F?EQDHNENI§‘3 schematic drawing of an embodiment of an
electronic trading system according to the invention; and
FIG. 2 and 3 shows a schematic rendering of an order book
appearance exemplifying the method according to the

invention.
DETATILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIG. 1 discloses a general depicting of an electronic
trading market place 101. The electronic trading market
place 101 includes a number of user terminals, here
represented by a first terminal 102, a second terminal 103,
a third terminal 104 and a fourth terminal 105.

It may be noted that the term “terminal” here indicates any
device through witch a person may enter commands and
receive information (PC, laptop, palm-held devices, mobile
phones, etc). Likewise, “trading computers” include any

programmable device.
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FIG 1 discloses a general depicting of an electronic
tradi ng nmarket place 101. The el ectronic trading

woreooka4426pl ace 101 i ncludes a nunber of user tRCTEPADF(55234

here 30 represented by a first termnal 102, a second
termnal 103, a third ternin%I 104 and a fourth
termnal 105. It nay be notedthat the term"termnal"
fieeetendival escanycodevinteat brwugh want eheatpensontmaging

c n ' i nt Lon C :
oA iy Bef O Govtces. “Mabl T bhangs. cte) - Llkoqt oo o rncor
1ipkdiAg BBHPUPBFESSti A€l BBE AAY SpPBgFamRabheldBvPEemeans

¥ 2004{144261sPETAEP200%/ 0955234 cohmiAecher Fhnak $e6aNoptic
gonnunlcate with an electronic trading system 106 via

LRbmunt BREFBARCT i AkRe67SE ThE®Yonfibfir cation 1ink 107

may consi st of any neans or conbi nation of neans of

ating,.a signal _flow i C nicatj o ire .
e o8 PRy S0Rk L Y obsPaprRIRL LR POgMEEBRag with
epéereonpctor ddinngisyst el 008si sahbwrdeseni bedswreh
FefhehEBEEst Qi hupctiopal, BLogkserabhek Lhepnphysigakny

conponents since it can be nade up of essentially an
QGEEéﬁBFhﬁﬁiéﬁ BﬁrﬁﬁﬁaﬁaﬁédaﬁafEBﬁFﬁa?@rfE?rﬁéFWéFﬁi%be
thectfignstions. Thus, the electronic trading system
106 conprises a conmmunication unit 108, a matching
unit 109, an order book 15 110 and an information
dhssenthat edbacunphidltiradhegcepruamcadbonouprt sé88a

I cal nand c nication. st a
PR e Sac FEsarne oyl ek dbs) DEAFCA By i ner dde oock
an) aedessatyfsigaalionrdasaeninapdorhenpat ¢hiing unit
109 is a key conmponent to the entire trading system

106 as it carries out the procedures involved in the
?P%d?ﬂ@muﬁﬁéaB%OFh@“hﬁiﬁoﬁuHEFFSﬁ%lfoPaﬁﬁées communication

streams to and from the electronic trading system 106,

which may include any necessary signal treatment.

The matching unit 109 is a key component to the entire
trading system 106 as it carries out the procedures
involved in the trading. One of the main functions for the
matching unit 109 is to find matches between orders. The

matching unit 109 will be described in more detail below.

The order book 110 is essentially a memory for storing
information about all orders that have not found a match
yet. The order book may contain separate listings for
different instruments that are being traded on the

electronic trading system.

The information dissemination unit 111 deals with
collecting and distributing (broadcasting) relevant trading
information (made trades, contents of order book 110,

etc.).
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mat ching unit 109 is to find nmatches between orders.
The 25 matching unit 109 will be described in nore

wa@leaoaiiy42bel ow. The order book 110 is essenti aPCHER2007/055234

menory for storing information about all orders that
have not found a match yet. ghe order book may
contain separate listings for 30 different instrunents
Bhat marehbegngrteadedoondt hg tktevttohiogt nading09 are

1 n t ' Loat | 1 Suni
oI Sct] i and A/ st P Baf 'na. (Br 3adsast gy o 1n it
ﬂé?e@@ﬁtfﬁﬁaéFEQDQSBh?nFéﬁﬁﬁtlon (made trades,
contents of order book 110, etc.). WO 2007/ 144261
PCT/EP2087/055234 mat chi ng orders found bx t he,
Mt ERFRGOBRFE 168 al B %B?HEHtuh %t tPadelgnglectronic

torvdandedytoea dealleaphpablanbf all3wiog ﬁseab|$wmg the

he tr I n,geco nc th th resent inventi
FRE P EEE Sf76 ~Pradtg- syt 108 T SCEagabr b kLD order
abl bwidg wséhsfévmathheorﬂernbnaks1102, 103 104, 105)

to select a lowranking order to trade with fromthe

order book 110. 10 In order to grOV|de for this, the

kBt eAfRG bR Prevddecdnpr F8es, ahhpdeatFRies 403t F $pO

@Bﬁ@KhB@sW@ﬁth@én@ﬂfiéBCQMBngo@fGﬁéckﬁngsﬁﬁ@tﬁé@daﬂﬂth

a geC|f|c t.rade %U|re€egt dgﬁignatin Ee0|f|c

ordef i ?H%eﬁraéraﬁ 8k*118° Tf-t'hér 8PFS l%p Efffc
oedeirdesngndtsoonat hegmat shengfidbSoudetr 109tkl brder book

0 ato 4 d r k :
L
b@ihaﬂ@HeUlééalhbroﬂﬁb pneomPagabprdet L4Fpgd 2oahgokilgr 115,

§hEHRtQﬁétﬁ@%cﬁhgesbgb§f@&oéﬁéér e20sFk0and $heWSeri At can
rinciple, an order book status for an open market

£.BataPpdygerEneant88e WABTHAS PFEEEd whi ch

Fig. 2 and Fig. 3 further describe this process.

Fig. 2 shows, in principle, an order book status for an
open market (i.e. all users can see who has placed which
order). The order book status gives information about bids
(left half of the order book) and offers (right half of the
order book). The bid half of the order book provides (from
left) order number, user, size of order (bid size) and
bidding price (buy-price). The offer half of the order book
similarly provides (from right) order number, user, size of

order (offer size) and offer price (sell-price).

In the order book status there are four orders shown to
exemplify how the orders may be depicted. Order No 0001 is
a bid for a volume of 100 at a price 2.3 from user A. The
meaning of this differs depending on which kind of
instrument that is being traded. For instance, in a repo
market it may designate that user A wishes to borrow 100

million US$ overnight at an interest of 2.3%.
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order). The order book status gives information about
bids (left half of the order book) and offers (right

wha00f/10£26t he 25 order book). The bid half of tPEr/BPHOT/055234

book provides (from left) order nunber, user, size of
order (bid size) and bidding7price (buy-price). The
offer half of the order book 'simlarly provides (from
fhghtyherderdauabereseaser instke ofdeordepk(efternldi zé€fers.
@PQle&8r09620§s gﬁ'BfEégc?}om39séP EhEOOEQ§F Q89k1end in
status there are four orders shown to exe %
fhécoPlersTRBY Berlepl cted. 2br def 1 NocDOOT N@ 08 Blés an
berca yeb%n?ﬁei %Oggaéeﬁéprbﬁglgné EﬁaghgﬁeEan I?ﬁos
nmeani n is differs dependin n i C ind_o
FReRrBedbot Rbt 214 oberig PaaeaNSranOtnstantest Faral ton
uepo Dnavketlit (oayldesi gnatesthat dseepd masheS)teoo at
g % row 100 million US$ overnight at an interest of

WO 2007/ 144261 PCT/ EP2007/ 055234 7 The ot her
orders present in the order book are all offers.
fhden bo PRO2 LeadnsOLherobl giuusepoBl ouge! o hend:o

in case of a repo market) 200 at 31, order
PavanPosrrEl £PBnilisePSE PesséPLe(BFifendinhcEase) of a

H??@vé?ﬂaﬁE@E)E3@% aha8183t?aﬁaa@ég@@thbeeeaérlSfaﬁser B
offer fro use to or in case o re
ahrkess FoB0cHE o saRi S on' ShetPE1elur afebefe SP811an1e
ofder beokrouseseE W shes vO6feid BOY &boRrdw) 200 at

best possible price (interest). However, user Eis

unable to trade with either of user B and user C due

to kiprisri aArtredpBingt yysThe bese woultfabren bhferupsr E

hEQMYSEht PonWhe QEfer8g200cal 08n34n LRikNmArRELON 1AMt
trading systemthis would nean that user E has no

BPEPBACBEC gBL EP NG ENBY FEENRT oA Y R’ 1 REr KBPWEYRE, user E may
aesor dange wrtibrt ierppeseat bngenkhandebowesee, ouser E004
nay

as’requested trade counterpart.

This is indicated in Fig. 3, where the designated order
from user E is given order No 0005. The designation of user
D’s offer is indicated by the arrow (the designation of
order 0004 need not be visible in or to the order book - it

is sufficient that the matching unit has that information).

It is further not necessary that the order that is directed
to a specific (non-prioritised) order in the order book
matches that order completely. Partial matches can also
occur, whereby the remaining parts form a new order

(retaining priority).
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send in an order for 200 at 2.34 and desi gnate order
0004 as requested trade counterpart. 20 This is

W0 p7ae2éed in Fig. 3, where the designated ordeCT/EP200T055234

user E is given order No 0005. The designation of user
Ds offer is indicated by the,arrow (the designation
of order 0004 need not be visible in or to the order
BodkMS:it 25 is sufficient that the matching unit has
that information). It is further not necessary that
the order that is directed to a specific
tnoephpor PEi BedlyhordeprriArehelorler I DEBKO ARt ERBSINT

EQ@EeQVdQBCQQHEh tehy. sPapti gk:matches can al so 30
arts forma new order

occur, whereb remai nin
BT AR A RS BPD ol T T o DOBs P e RdSBY POTT EPS0OT/0B5554t 1S
8f €hAbNBer1bob®thﬁdtbé ahtchiragiordending apstem, said

lectr Lr syst includin he.steps of: 5
Srggoa Cas |n§9%ﬁ?6?ﬁé§ gg&?%ﬁ%ré?nggc%rgént or der
staegslVQﬁgaﬁno@déerbbekt@ﬁdﬁheeéEet@ngnao prddingn the

é¥éé§”bo§§'9av9ﬁge&uéhétH§mﬁgﬂpEW§'89 ﬁl?H@ye Qéld received
orders; - receiving an order to trade se ectln

BFEBF NAVERe PBPE@Ftb@ékmﬁﬁghh@gqﬁgﬁesﬁéﬁﬁéﬁdtRédﬁF' and

hi ghernhisgi gneeeeb¥edeqlOraedeyibavi G pEOpEtEHESrder.
mat chi ng the sel ected order; and - matching the

recei ved order with the selected order. 2. Method
accuetdhng tocokdinmyliowhéaémnlt hehstepnothematehi ng

%Q@cﬁ?ﬁg'Mﬁg 9%98&v$@t8r&99 %Ekﬁc£ﬁg 8&98&t%§ ngEHdeS

wher el n e renai ning
paﬁﬂuéﬁEyanﬁ@éhedlomdéﬁhﬁ@gnswbeﬁ@mnotaérrEma@hengrﬁért of

@ngﬁa§tlgh§ thapkelir 8dhBg $¥8LSMLCAARI bSHBY &n the order
mat ching unit for 20 matching orders submtted by

G8eFs and an order book

3. Electronic trading system comprising a matching unit for
matching orders submitted by users and an order book
associated with the matching unit for storing and
organizing unmatched orders in queues, wherein the matching
unit comprises an identifier for identifying an incoming
designated order indicating a selected order in the order
book, a comparator for comparing the designated order and
the selected order and a controller for matching the
designated order with the selected order to a degree of
correlation between the designated order and the selected

order.

4. Flectronic trading system according to claim 3, wherein
the indication of a selected order can be based on one or
more of submitter name, order number, Jgueue number, price

and volume.

5. Method of matching orders on an electronic trading

system, including the steps of:
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associated with the matching unit for storing and
organi zi ng unmat ched orders in queues, wherein the

woradochi42gl unit conprises an identifier for i deer/EPIOTIES234

an incom ng designated order indicating a selected

order in the order 25 book, a,conparator for conparing

the designated order and the”selected order and a

eohtpetiterstfiog mafohmagibheredesdgnatedroedEromﬂeh thetus
| ect dg 0 r re L n

Jesianat oa order gnd' fhe safebra” oraar agra on ba%d

EF@@Fréﬁﬁéuﬁradﬁﬂgléyéﬂgnﬁa@BoﬁébﬁgttércPélﬁﬁsh order;

mh%é@bﬂv1haeahngkgéklgﬁ @Eaaesséﬁgkgﬁn@rgﬁro@@@rbﬁn the
based on one or subm,tter nane, order nunber

ghete HBHBePaSBP|88 tﬁﬁdl@%PEﬁéle§553bm&EFﬁ6d afc

rammebcngngr deesrencancal eectieoniwéthr adengelsystanprder.

i ncluding the steps of: WD 2007/ 144261

PCT/ EP2007/ 055234 9 - broadcasting information

pegdedhng earpedtingrder cseanus, wheaniordee boek of

hoecghact eaai coleadbagosystem chatfe QLdercslabier
dentifying each submtter of each order; - receiving

éﬁCéPQ@? foPRFhdeLSBREERLRY, alBFEER FRet Remasnapgepart of

baekphased10p hhechdanbibibedrsuhpl bt gy 8Rder WAt €AENGrder

ghe received order with the selected order. 6. Mthod
886rding to claim5, wherein the step of matching

the received order with the selected order 10 includes

a partial matching, wherein the remaining part of the

partially matched order forns a new order in the order

book.



