METHOD AND SYSTEM OF TRADING A SECURITY IN A FOREIGN CURRENCY FIELD OF
INVENTION 5The invention relates to a method and system of trading a security in a foreign currency.
BACKGROUND 10An investor who wishes to trade on a security in a non-native Exchange will be
required to perform a currency conversion (i.e. Foreign Exchange or FX) as all Exchanges currently

offer stock qUBTESOD |A0HE SYErEM (DE YRADINE X SETURET R SADotREMased ipvesies wanting to
buy a particular company's stock on the Singapore Exchange (SOX), which is quoted only in
Singapore Dollars, will have to 15perform a US Dollar - Singapore Dollar FX. In other words, a foreign
currency (FEBASHIIMVENSIBMS limited direct access to LCY-quoted products. Currently, a
broker can assist the investor in the purchase or sale of the security. At the same time, the broker can

handle #he FX con¥§rsjo€ﬁ;ﬁr the jnvestor 20 on %gé)st trade basis, In other words, the FX conversion
takes prace after the SSNTHISE [FARE T BEN QH QNSRRI RLLANMLE RERRHyil 2TUREEUtion of the

securities tradeemeyimputing of the level of FX rates is done. Therefore, determination of the actual
profit or loss (in native currency) by the investor can only be known after the FX transaction is
completed. 25 If the broker attempts to "front run", wherein a FX transaction is carried out before
the purchas@%?gggéaH@pthere is a likelihood of 'slippage’. This 'slippage’ occurs because the broker
is typically unable to execute a FX transaction in the exact amount due to the uncertainty in price
fluctudtions of the 8ecoritpidisrdivesishethardrisi8eithawranrixtess animstifficienttamegantiof foreign

currency when iadiad {Be3eeui currdhbesiediing & f%?é@ﬁég%pﬁg%m%}r %‘gd&ﬁi’ 4 main

entities are involved: an Exchange, a broker, an investor and a F rovi e.g. a FX bank).

The Exchargt tRogfs fuE RRtlielefatires. gUelatdni erad caipOmeisnd palt For example, a

US Dollar-based investor wanting to buy a particular company’'s stock on the
Singapore Exchange (SGX), which is quoted only in Singapore Doliars, will have to

15 perform a US Dollar — Singapore Dollar FX. in other words, a foreign currency (FCY)
based investor has limited direct access to LCY-quoted products.

Currently, a broker can assist the investor in the purchase or sale of the
security. At the same time, the broker can handie the FX conversion for the investor
20 on a post trade basis. In other words, the FX conversion takes place after the
securities trade has been successfully executed. At the point of execution of the
securities trade, no imputing of the level of FX rates is done. Therefore,
determination of the actual profit or loss (in native currency) by the investor can only
be known after the FX fransaction is completed.
25
If the broker attempts fo “front run”, wherein a FX transaction is carried out
before the purchase of a security, there is a likelihood of ‘slippage’. This ‘slippage’
occurs because the broker is typically unable to execute a FX transaction in the exact
amount due to the uncertainty in price fluctuations of the security. As a result, there is

30 either an excess or insufficient amount of foreign currency when trading the security.

Currently, during a foreign stock investment trade, 4 main entities are
involved: an Exchange, a broker, an investor and a FX Liquidity Provider (e.g. a FX
bank). The Exchange distribuies market data (e.g. current best Bid/Offer and Last

35  Traded Price) and the market data is received by the broker, whom in tum distributes
the market data to the investor. If the investor decides to make a trade, he can place

an order with the broker, and provide instructions such as the symbo! of the security,



35 Traded Price) and the market data is received by the broker, whom in turn distributes the market
data to the investor. If the investor decides to makg a trade, he can place an order with the broker, and
provide instructions such as the symbol of the secarity, 2 whether to buy or sell the security and the
guantity to be bought or sold. The broker places the order on behalf of the investor with the Exchange

Emd the Oﬁdﬂmamdﬂﬂiy%r%mtﬂ@@ sedheninmmadionaearding theusymhol afithe,sesuikily, whether to
uy or sell t

security and the quantity to.be bought or sald; the time that the order is 5 placed is
noted by th& FE&%%%ﬁ‘%ﬁ%ﬁ%%%éﬁ%%&%a&&?@@%ﬁ g%%?ﬂ%ﬁ%ﬁ%ﬁ%ﬁ '§ U %he symbol of
the security|warisifien tioetse ity ais hegryking belgytheotobtitistratityasetbghtcobspldt, the time
that the ordgg ywas neatehgdandiHe slahie,ofdhs tiadnf Be Exehangsiiienaptfies,ing broker of the

execution of the order, whom in turn notifies the investor. After the investor acknowledges the 10

execution oPREESrfentiehRYc Lt SchaneR st tdhe BRYrice Melr e ihe LRaGaneero0iger. The
investor prowidesdhenFGthicaidite Byavide nivite intountatiansineh e thecatityensy paighwhether to buy

ot AN IR S8 TR e R

. | . %T]éec}.”\,%’éésn"f‘a%é’ar igejothe
investor, providing information su uote price. 1f the investor accep s(%he FX price,

the latter is tfoPfAkE shira vagfe ExeGushanoedhanieijsediruyokeerlyjba exerutipX ¢fitidity Provider

and the FX orglar isveyecitietlrn notisemtly, asdiustratre- abrvenydaes atiReatiandealsewith a
brokerTJor exam llg:- thﬁﬁjgg%rgn oHllne system.or throu tgo\r/o&%cg)\prokmq the bro&sg\r performs the 20 FX

conversion on a pogt Ya aSiS at cared 1A etg, rtef/ ica ly ranglngpfrig?n %T-]8t6'8ps, chﬁ’T?) dto

Interbank FRTEMES tHAEUSMSpT ar)édee e BbpisiulbithiasdieticitalvormetifuadcMantyers are

typically ablg feeseyrsariaufetates saneingdiomm s bRt RiletHoughdhe s atpinal g desks or via
their parent banks. Fund Managers t%\(/e the fiduci?% uty to secure the best FX rate for the fund that

they are man3giil, B HORMIHEIER Ging RIATTAR e/ ABEVIRRY BESTAL RIS R BAnk. Such a
process reqUivets theanedtht orsmuié ¢ noentpetitivepEX guidie prts UalyidtiemsSiFdrarksiaind maintain

an aud traibaf seh Brogh ROl EXECHIND; AR ANEIRACIVIIGS AP EIBNRANLAPRS! fade basis. As

such, overseas retail investors often trade with an 'unknown, inaccurate and/or high FX conversion
cost. 30 OBEEIFHIREUHbVe disadvantages, interest in counters listed in non-native Exchanges are
usually dampened due to the uncertainty on the FX conversion, resulting in many investors avoiding

oot o ST S IERE A2 WO, AT R S
volatility. 3example, through an online system or through voice broking, the broker performs the
20 FX conversion on a post trade basis at carted rates, typically ranging from 50-80bps,
compared to Interbank FX rates that usually range from 1-3bps. In the institutional
space, Fund Managers are typically abie to source for FX rates ranging from 3-5bps,
either through their internal FX desks or via their parent banks. Fund Managers have
the fiduciary duty to secure the best FX rate for the fund that they are managing,
25  notwithstanding that this Fund Manager may be owned by a FX Bank. Such a
process requires the need to source for competitive FX guotes (usually from 3-8
banks} and maintain an audit frail of such proof of Best Execution. Again, these
activities are done on a post trade basis. As such, overseas retail investors often
trade with an unknown, inaccurate and/or high FX conversion cost.
30
Due to the above disadvantages, interest in counters lisied in non-nafive
Exchanges are usually dampened due to the uncertainty on the FX conversion,
resuiting in many investors avoiding investing in securities that are denominated in a
foreign currency. Overseas invesiors are further discouraged from trading in a

35 - security in a non-native Exchange in an environment of high FX volatility.



Online brokers such as E"Trade and Charles Schwab provide a "one-click" post-securities-trading FX
conversion system. However, this is done on a po%t trade basis and at a private price rather than at an
Exchange price. On the other hand, FXAII, Currenéx, OANDA, 360T, Hotspot and FXConnect provide
investors with an 50pen view of FX prices from different banks. However, these platforms are for

currency trading. ThefigcarRorRerinis:to SEEUNTEAdERERS DH3AIE:SERIRMS. providengedriiergfore exists to
provide a multi-denomination.autopnated guotatio sMstﬁm that seeks tq address at If?st one of the

10
abovementi;(j)crﬂs(’-:-t('j‘3 %%B egre?]-fg_a 0'SUMKIA gpion s Ségordmcéwt%vﬁ{e rst'a 83&%} f’h@oﬁ eg%%et invention,
there is provigRigl ansisteanpioratiediing d Foenrinpinal frdigehengenuiceoprisingttan Bahgricing

module 15 fox mpiniateingk E&data sueemashitpat aRg PRKOISKAJIYIHNJY Aviderssans-agmarket
manager module confi #Jl’fd to receive orlglnal traogg data d%?somated with the security in a trading
3% a i

currency of IRE STty ahd 16" JeielRE SHFEHE WO dIARER R RHBS &SRS in the
foreign currencgnahieadinghBnerarket modinkgee raodtite games atesitheysteverted trade data based on
an FX rate provided by the FX 20pricing module. The system may further comprise an order
manager module configured to execute a trade of the security in the trading currency. 25The system
may further comprfs&&ff EREESie& sl B IR PeReliLBRECBRERThAHRMRI LB trade.
The systemsywgriutibies e frisedess o las asanag ef tmodbitedatagiseaigingrapi@rder for trading in the

securi% in the foreign currency. 30 The order may comprise a market order identifying the
security, an order guantity, and an order type.
SUMMARY

According to the first aspect of the present invention, there is provided a
system for trading a security in a foreign currency comprising: an FX pricing module
15 for maintaining FX data streamed from one or more fiquidity providers; and a market
manager module configured to receive original trade data associated with the
securily in a frading currency of the security and o generate converted trade data
associated with the security in the foreign currency; wherein the market manager
module generates the converted trade data based on an FX rate provided by the FX

20  pricing module.

The system may further comprise an order manager module configured to

execute a trade of the security in the trading currency.

25 The system may further comprise an FX execution manager for executing a

foreign/irading currencies trade.

The system may further comprise an order manager module for receiving an
order for trading in the security in the foreigh currency.
30
The order may comprise a market order identifying the security, an order
guantity, and an order type.

The order manager module may initiate queuing and matching of the market
35 order in the frading currency based on a current price, and the FX execution
manager may execute the foreignftrading currencies trade based on the FX rate

provided by the FX pricing moduie.



The order manager module may initiate queuing and matching of the market 35 order in the trading
currency based on a current price, and the FX execution manager may execute the foreign/trading
currencies trade based on the FX rate provided by4the FX pricing module. 4 The order may
comprise a limit order identifying the security, an order quantity, an order type, and a set price in the
foreign currency. 5The order manager module may initiate queuing and matching of the limit order in
the trading curren base$ on a converted pricF from the ?ﬁtﬁﬁw in hhe foreig,n curremf:fy using the FX
rate provided by the EXPTing Modlerse 2 ik Gl IHERUYECBALTEFHEY b8 L HAGlred to
adjust the conesiitgdaprivestOescthtr aat ppdatedieXaatigriromréneyEX pricing module, and to replace
the limit order with an updated limit order for queuing and matching. The FX execution manager
may execute the fqoreign/trading currencies trade based on the FX rate provided by the FX pricing

module®upon matchitfy SPETRARIEJRRSuIe Map BERtGAHEHIRP raRR P 2SR eBfitter module
configured toraggie gatet@nihg et execyteddeteigniracingredrenciesdrades wathoreepective ones of the

liquidity proy&gigl% gt?rrenc:}/ﬁ&(fﬁég%gﬁg AR Q%Q&%ﬁ}%@@ﬂ%%% e&ggh\@ption, there is provided a

method for tradihg a security In reign currency comprising. maintaining, in a FX pricing module, FX
data streamed from one or more liquidity providers; and receiving, in a market manager module,

original trade data assegtaieehudtibEherseeliidl Be configured to adjust the converted price
10 based on an updated FX rate from the FX pricing module, and to replace the limit
order with an updated limit order for queuing and matching.

The FX execution manager may execute the foreign/trading currencies trade
based on the FX rate provided by the FX pricing module upon matching of the limit
15 order.

The system may further comprise an eBlotter miodule configured to aggregate
and net executed foreign/trading currencies trades with respective ones of the
fiquidity providers,

20

According to a second aspect of the present invention, there is provided a
method for frading a security in a foreign currency comprising: maintaining, in a FX
pricing module, FX data streamed from one or more liquidity providers; and receiving,
in @ market manager module, original trade data associated with the security in a

25 trading currency of the security and automatically generating, in the market manager
module, converted trade data associated with the security in the foreign currency;
wherein the market manager module automatically generates the converted trade

data based on an FX rate provided by the FX pricing module.

30 The method may further comprise executing a trade of the security in the

trading currency using an order manager module.

The method may further comprise executing a foreign/trading currencies

trade using an FX execution manager.

(8]
41

The method may further comprise receiving an order at an order manager

module for trading in the security in the foreign currency.



25 trading currency of the security and automatically generating, in the market manager module,
converted trade data associated with the security ip the foreign currency; wherein the market manager
module automatically generates the converted trade data based on an EX rate provided by the FX
pricing module. 30The method may further comprise executing a trade of the security in the trading
currency using an order manager module. The method may further comprise executing a
foreign/trading curtgncies. trade using an FX execution manager. .5 The order may comprise a
marl?et order?denti ﬁ\gggﬂérs%g rﬁf}, éjrﬁlsoerdaerna%%ﬁt;it?/fdaegd%%%gwg' f{/‘Se.S%CILW oft erCX rﬁcg%ager
module mayiHsitite atkamgrasdtyhtitching of the market order in the trading currency based on a
current price, and the FX execution manager may execute the foreign/trading currencies trade based

on the EX rate proyided by the FX %[icing module, 10The order maé( comgrise limit orggr identifying

the secﬁrity, an or &eq?fgﬁf@% n"of %lPtW?é’ i Wé%&é?&f?%tﬁ’? HE??C g © Wg Orae Fnanager
module mayidéiaie que UiegiandenTatobyn gaseitheolimit orctemin thiesraatingtoarfencysastehon a

converted price fram the, SelRiee IRhErdiRIRIER S WIRRAYNSIAY Rz & rats PrayigRd By the FX

pricing module. The order manager module may adjust the converted price based on an updated FX
rate from thB" R¥ISAH I EAURECREI e e the limit order with an updated limit order for queuing and
matching. 20

10 The order may comprise a limit order identifying the security, an order

guantity and an order type in the foreign currency.

The order manager module may initiate queuing and matching of the limit
order in the trading currency based on a converted price from the set price in the

16 foreign currency using the FX rate provided by the FX pricing moduie.

The order manager moduie may adjust the converted price based en an updated FX
rate from the FX pricing modute, and replace the limit order with an updated limit

order for queuing and matching.

20
The FX execution manager may execute the foreign/ftrading currencies trade
based on the FX rate provided by the FX pricing module upon matching of the limit
order.
25 The method may further comprise aggregating and netting executed

foreign/trading currencies trades with respective ones of the liguidity providers using

an eBlotter module.

According to & third aspect of the present invention, there is provided a data
30  storage medium having stored thereon computer program code means for instructing
a computer system fo exscute a method for trading a security in a foreign currency,
and as described herein.
BRIEF DESCRIPTION OF THE DRAWINGS

35 Example embodiments of the invention will be better understood and readily

apparent to one of ordinary skill in the art from the following written description, by



The FX execution manager may execute the foreign/trading currencies trade based on the FX rate
provided by the FX pricing module upon matching of the limit order. 25The method may further
comprise aggregating and netting executed foreigﬁ/trading currencies trades with respective ones of
the liquidity providers using an eBlotter module. According to a third aspect of the present invention,

there is proyjded & daiasiistosage raadium hayhpensirredihere gt CarRisprograghepde means for
instructing a computer system to execute a method for trading a security in a foreign currency, and as
described herein. BRIEF DESCRIPTION OF THE DRAWINGS 6 way of example only, and in
conjunction with tHeairewing e, inwvtiieh: liustratipgitesleleaté thathestilkigirgtiafothi@ewéors that occur

during a forgign stpek RvRsImeRbiRGRIMARCHT daNsRWIth A6 aRadiment of the invention. 5
Figure 1A is a MTR stock performance chart in HK Dollars from 9 January 2009 to 6 January 2010.

Figure iB is the corresponding MTR stock performance chart of Figure 1A 10converted into Australian
Dollars based on thiguespéctiva R Bosteeksimnfeatesice chargune-Kidalechdroatie diagram illustrating

the interacti%5®tn)aé ggﬁg%%z%/?@n entities and application modules during a foreign stock investment
trade, according to an embodiment of the present invention. 15

Figure 1B is the corresponding MTR stock performance chart of Figure 1A
10 vonverted into Australian Dollars based on the respective FX conversion rates,

Figure 2 is a schematic diagram illustrating the interactions that occur
between entities and application moduies during a foreign stock investment trade,
according o an embodiment of the present invention.

15

Figure 3 is a schematic diagram illusirating the processes performed by an

Order Manager during a "No Fill" condition when a Market Order is placed, according

to an embodiment of the present invention.

20 Figure 4 is a schematic diagram illusirating the processes performed by an
Order Manager during a “Filled” condition when a Market Order is placed, according
to an embodiment of the present invention.

Figure 5 is a schematic diagram illustrating the processes performed bv an
FX Execution Manager, according to an embodiment of the present invention.
25
Figure 6 is a flow chart illustrating the events that occur during a Limit Order

foreign siock investment trade in accordance with an embodiment of the invention,

Figure 7 is a schematic diagram illustrating the processes performed by an
30 Order Manager during 2 “No Fill” condition when a Limit Order (i.e. “No Worse Than”
(NWT) Order) is placed, according to an embodiment of the present invention.

Figure 8 is & schematic diagram Hlustrating the processes performed by an
Order Manager during a “Filled” condition when a Limit Order (i.e. “No Worse Than”
35  (NWT) Order) is piaced, according to an embediment of the present invention.



Figure 3 is a schematic diagram illustrating the processes performed by an Order Manager during a
"No Fill" condition when a Market Order is placed, according to an embodiment of the present
invention. 20Figure 4 is a schematic diagram illustrating the processes performed by an Order
Manager during a "Filled" condition when a Market Order is placed, according to an embodiment of the

present invention. Figufeigurg aigievecrmaicsiaarymilimetiingstheLiegessescortformgd by an FX
Execution Mana eruaccordin&tto n etmbodimentlof theagresent infv@tlon. 25  Figure 6 is a flow
chart illustratingihe evants faroces Qithg 8 T ONReF ORISR LR R RLRERP HRMe in

accordance with an embodiment of the invention. Figure 7 is a schematic diagram illustrating the

processes performeg . a(p3ROsdeEMARAGEHAW iRg Ap e Ul candiienwhiema imyt Qider (i.e. "No
Worse Than' (NWT) Order) is placed, according to an embodiment of the present invention.
Figure 8 is 8 5AEMARE d?&%%f% RISt &6 tfe BrOUEYsdR FerfBipifl By & eIrder RXERAREr during a
"Filled" conditrdmvaitmenta.Limit Order (i.e. "No Worse Than" 35(NWT) Order) is placed, according to an
embodiment of the present invention. 7 Figure 9 is a flow chart illustrating a method for trading a
security in a foreign currency, according to an example embodiment of the present invention.
Figure 10 is_a schematic of a computer system for implementing the 5system and method for trading a
segcj:urity in ?éﬂi%r‘?@rﬁ?ﬁ%%le embodiments. DETAILED DESCRIPTION

10

Embodiments of the present invention relate to muiti-denomination automated
quotation system that advantageousiy provides a platform to price and trade any
exchange-traded product in more than one currency by biending 'executable’ foreign
exchange (FX) rates into equities and securilies products. Embodiments of the

15 present invention provide a paradigm shift that moves from a post-trade to a pre-
trade model and can integrate with the quoting/trading platform of & National Stock or
Securities Exchange so as to provide real-time market data distribution to the
Exchange's market data system in foreign currencies. in addition, embodiments of
the present invention may allow invesiors to place securities orders in a quoted

20 foreign currency of their choice, and foreign currency denominated orders are
converted into local currency for the Exchange to perform order queuing and
matching on their current platform. Moreover, the best bid/offer among a number of
FX guotes from liquidity providers {LPs) can be determined and appiied when
currency conversion iakes place.

25

Embodiments of the present invention may further provide each LP with a tool
tc manage their FX trades and aggregation and may keep additiona! iatency to the
existing processes of market data distribution and order management to as minimal
as possibie — which is typically up to some microseconds. Embodiments of the

30 present invention may also provide a single data field containing both Securities
Trade (Parent) and FX Trades (Child) details where a One-to-Many and Many-to-

One tracing can be done without the need for a data recongiiiation process.

Embodiments of the present invention may be implemented via the real time,
35  low latency, high frequency platforms such as Linux RT kernel, Java RTS, ULlink MD

solution, In-memory Database eic.



10 Embodiments of the present invention relate to multi-denomination automated quotation
system that advantageously provides a platform tg price and trade any exchange-traded product in
more than one currency by blending ‘executable f(?reign exchange (FX) rates into equities and
securities products. Embodiments of the 15 present invention provide a paradigm shift that moves

from a post-trade {gomBredrasies M dekandseaptiptediats Wilothe arotinglirading niatiesy of a National
Stock or Securities Exchfn e so.as to provide rga#-tim,e mfarket data ?istribution to the Exchange's
CHiE x

market datef’%?f‘sﬁ@ﬁ% in'to c?frrgll%’lr ]Q.niﬁ &adi 'és'H?‘é‘?-HBod%héH&bB ?h?B?%%%H?EW@nﬁBn may allow
investors tooplredaecaritig o ia agquptést 20:foreyg i base aigoofing ratwoing|ensdaioteign

currency dengminaied: AR RS SIBYERBHJAOIRCH CHRENRY dQEdhs, Exchanga Lo perfigem order

gueuing and matching on their current platform. Mareover, the best bid/offer among a number of FX
quotesgfronﬁjﬁ&lﬁﬁﬁ?eﬁﬁ%’ﬁd%’?é (P e ¥EH BRSHETETHIT L AR S A SRBERV M ERPEUMERLY EBMRErsion takes
place. 25 skillethbodimeents ofihealgoegent inventoramiayduedy pravidaveackol Bawithsaltool to
manage thejr, EX i . kee itio t e existi rocesses of
market dataé %@(ﬁ%ﬁgo%r% Qﬁn%(%?dgéf %%ﬁglg%%hgelﬁ%iooa% r%%ﬂr%éll %%%tesi%% %\a%ck%)i%s t{yl/%%:‘glly up to
some microSSeHigs PEYRISaUIRREHS BfioRe SDRSTEdeRitoHRBHIRY 1) A8FSIHEURR & s@ipicdata field
containing ketbpsesusiingd rageadRarsnbeaid ot atiasstehdd) detatisauherapsae-tanany and
Many-ztﬁOne rgcin (r:;%?mb% g%rée without the need for a data reconciliation process.

Embodiments of {he presgn& invéntion may be implemented via the real time, 35low latency, high
frequency platforms such as Linux RT kernel, Java RTS, ULIlink MD solution, In-memory Database etc.

8 Some portiong;edReAFRaiinion v ieReiolows Al e 4pislbnof-BRDIE IR NN terms of

algorithms and functional or symbolic rePresentations of gperations on data within a computer
memory. THEsBPRIGSRHICAettApanRY dry ?ﬂ%%%l&ﬁé%%ﬁ@ﬁﬂ%@%&ﬁégaﬁf&tlwa{% e means
used by thoseBkilked irisbenbitgita piretegsting arts deteoniréyghostreflecingg)y thesetasiagice of their

work tpsothersSiliagin Jie a0 AGQUIRD [34ae16 A0S GRCLAY, CRREENEE 1o b A geli-consistent

sequence of steps léading to a desired result. The steps are those requiring physical manipulations of
physical qui¥Rifigs, QictsHY'dle&REHPHadifMSor Btic RS Rille BERERESt0P8lR transferred,
combined, cempsyeddand LBothenwisamissipwated.the ddnlpsespseiieallystateckptaarwise, and as

apparent fram, e followiogs L wil g appraciajed hat (rwohaut e present pecifioation.
discussions urm|2|t¥g té)rms such as s annlna, Ca|culat|ng , determining"”, "replacing”, "generating"”,
information storage, transmission or display devices.
20
The present specification also discloses apparaius for performing the
operations of the methods. Such apparatus may be specially constructed for the
required purposes, or may comprise a general purpose computer or other device
seiectively activated or reconfigured by a computer program stored in the computer.
25 The algorithms and displays presenied herein are not inherently reiated to any
particular computer or other apparatus. Various general purpose machines may be
used with programs in accordance with the ieachings herein. Alternatively, the
construction of more specialized apparatus to perform the required method steps
may be appropriate. The structure of a conventional general purpose computer will
3G appear from the dascription below,

In addition, the present specification also implicitly discloses a computer
pregram, in that it would be apparent to the person skilied in the art that the individual
steps of the method described herein may be put info effect by computer code. The

35 computer program is not intended to be limited to any particular programming
fanguage and implemeniation thereof. It wili be appreciated that z variety of

pregramming languages and coding thereof may be used to implement the teachings



15 "initializing”, "outputting"”, or the like, refer to the action and processes of a computer system, or
similar electronic device, that manipulates and transforms data represented as physical quantities
within the computer system into other data similar% represented as physical quantities within the
computer system or other information storage, transmission or display devices. 20 The present

specificationige gisaiases enpnarithinepeivENe:theopsraians abirs-methedstSiiely apparatus
may be specially constructed for the r uireqrrg rposes, or may comprise a general pyrpose computer
or other de\}??:zbée?fren&‘ﬁ?eﬂ? f&ngfaerHC Ta(}eSSH i EFE)&" by F?;leéeorﬁ {8F Yo tf%\%%l’ '?@&iﬁ% EEcomputer. 25
The algorithengprigdispiags présenteth hse itiftaeniotdntiet dias refitted: tdepaytiparticaldheomputer or
other appargfi. of JHQMS SRS Al AIpese machines may be used with programs in accordance with
the teachings herein. Alternatively, the construction of more specialized apparatus to perform the

requireﬁ method steps may be appropriate. The structure of a conventional general purpose computer
will 30appear fromAlrehaescriptionebetomore ofliteddition, dhehereseniwpecification alsp baplicitly
discloses a sompuier progran, in.fhat fwould e apnaren) ed,in the arithat the
individual st%ps of the m%:%:lod descr?éek[g%ereiﬁamay bee' putctﬁlt%%#gc@é% ?c?égbuter co%e.eThe 35

computer pfiBiinds AbY iFRABEE IR ARBengd dRy PaRtiEaraPYHRSgIeRdRtISy RatRgeand

implementaiieiutkesentdt wikhe appreciatesstiniia variphcal Bragameniog |anigeages®sd coding
thereqfomayspot?_ used to,lmsple BF th% teagr%g‘c?s 9 of the disclosure contained hereln.M%reover, the

ne
computer progra A ig%\l(t) E‘inté?’rlir%ee]d %o'Be fimi scha\r"]\’)ilﬂﬂ]paartigfjaf?aerrca:or%)tlr‘%ﬁ’ fiow ?W@Petzeérl‘re many other

variants of theMiBiesuteppRbIgramediiithidih alse diffesist corfiestifibves witiedinredepisrtingsfrom the
spirit or scopeea{diRinvemMioMiBrmet SYIERETTIOMRRS GrdBRNe RLE Mepepfihe SamipEter program

may be perfQrmed in parallel rather than sequentially. Such a computer program may be stored on any
computer re g&bf@%‘ dfgﬁrn e @é’ﬁﬁﬁﬁ‘teﬁ?ga‘ﬁ’m H R AY ﬁ%lt‘ﬁgéieé%o?gaeeﬁ%%%% such as
magnetic oropticahdiskgenteatoryehips compther Eifstbvatye dmvitesisudabpfarmberfiehg with a
generq\gpurm&@@gmg%grstg‘g@&qmglr%qﬁg{ﬁd@edium may also include a hard-wired medium

such as exemplified in the Internet system, or wireless medium such as exemplified in the GSM mobile
telephone system. The computer program when loaded and executed on such a general-purpose
computer effectiveljheesultsniivanrppaaatussthatrlbimplesients thersieps ohthweipsefemrgamethod.

The Invention may:pise e iRismead.asNAare Dadues, JRieRaciR L ihe pardware sense.
a module isafunctldnaf hardware unit designed for use wit oﬁ1er components or modules. For
example, a H§6duiEmaippe components or modules.  For example, a module may be

20 impiemented using discrete electronic components, or it can form a portion of an
entire electronic circuit such as an Application Specific Integrated Circuit (ASIC).
Numerous other possibilities exist. Those skilled in the art will appreciate that the
system can aiso be implemented as & combination of hardware and software
modules.

25

Figure 1 is a flow chart, designated generally as reference numeral 100,
illustrating the events that occur during a foreign stock investment trade in
accordance with an embodiment of the invention. 4 main entities are invoived in the
foreign stock investment trade: an Exchange 102, a broker 104, an investor 106 and

30  a FX Liguidity Provider 108 {e.g. a FX bank).

Al step 108, the FX Liquidity Provider {LF) 108 streams real-time executabie

FX rates to the Exchange 102, for instance, via the industry standard Financial
information eXchange (FIX) profocol. Information such as the currency pair, whether

35  to buy or sell, the quantity to be bought or sold, and the FX rate are streamed. Each
FX LP can provide a particular bid / offer rate that is only vaiid for & pre-determined
pericd of time (e.g.: 1s, 10s, etc). In this “time-to-live” (TTL) scheme, bid / offer rates



20 implemented using discrete electronic components, or it can form a portion of an entire electronic
circuit such as an Application Specific Integrated Circuit (ASIC). Numerous other possibilities exist.
Those skilled in the art will appreciate that the systém can also be implemented as a combination of
hardware and software modules. 25 Figure 1 is a flow chart, designated generally as reference

nurrr:eral 10&5&@&@&;&{&%@\@1&%@0&%@%@9 %f@r@'@fa&gﬁa%ﬂg}m@mgﬁfimﬁé&é}ccomaﬂced
with an embodiment of the invention. 4 main ities are involved in the foreign stock inyestment trade:
o Extnanct U0 AR 16 R AR B PR L TR, AL TR Fx b
At step 109rakee FXbbituidigsPeonddiisule Phit 08 Eere ratesisczdaimeganied italbl éxex emesitbdhe Exchange
102, for insigneenyjadharRAUBE L RiapeBIIFinansial Irior matip X ahrRaadELth Rigiaeol, Information

such as the currency pair, whether 35 tg buy or sell, the quantity to be bought or sold, and the FX rate
are strg“ameld.sg?ﬁﬁgi—' q.@ﬁﬁﬁ*’ﬁ?%\%l%zagﬁ r}iéﬁgf%iH?%f?e?f@%‘tﬁ%i?&ﬁ@%&ﬁ&' roffer

pre-determirmtdspénod eftimef(ehg.: 7S, 1Bs, ate) charibilsd tiame-téhbvet T big scbhienerdnid isoffer rates

10 h ined lifeti jyely.in a.. ~till " (GTR) ticul
it ofer 118 VLI Rl s FOLTALE] By SnaIhal L bt D ek e et Stee

particular bigSebiRi rafd’®s deBomBARSdIR/eaKes afblist ctiateeftyierWhiefcthe Bldaroffer rate

applies. Fordrsiane@nthbXrhamnksigvamsirts@ield®D-SGD bid / offer rate of 1.395 / 1.405 for USD 1
miIIionT The plurality of bid / offer rates from each of the FX LPs are compiled and the best bid / offer

rate is getermined. In both schemes, when an updated bid / offer rate is provided, a new best bid /

offer rate may be diitsiamiridd. Merthuehragds! BF thistFhuigscing s atptxaHapl@embdintast will be
Gcoeed DBRIOAD ors 4SCRALE o ey st nS el g Siph e e
| er a as r rice. ) data provi e. IS 1IN a currency roreign_to the exchange e.g.
byl Pk o e L et e R e Al e
broker 104 &osteg<tl 21The mokeed 04 itheubnokBrdidiicitetethd thakket dataeo thé inviestor 106. At
step 144, if the{pyesiand QRlRgidesdonake Adads. Nescan Riage fnimmeadiate.rden sthe foreign

currency, and provide instructions regarding the symbol of the security, whether to buy or sell the

security and B GEANTRE B'BIGgHE FPERA%: Lt I'RsiRtR YrKdr 108 e SHESRfYediate order
in the foreigancuprenicly arsbhettalfotdbertivgstar dO6hwithf tie 28 dachangeHkd 2o Hie Exebiange 102

th L | (i ' [ t ity,
whether o 81y o Ll e e A8 YR A T e B B REES er e

placed is nof By et Hapg s 102 faegeurenaicosraeha matbhdovanipth@Exdiatise 102 notes

informagion suehaagshBsymioEat e seagttyusihaihes thesesuspvas beughdiassels, the
guantity thait Was bought or sold, .the time }kﬁ%{ he order Wa?}e atche% and the strell%us of the trade. At
i0 I

step 122, the )?(q:ﬁ%%gée Dtes E%%%’r%qké)r o %%uggyec\:ﬁﬁ eéftﬂweugrgérs,eltrz]é dfﬁ&ﬁ%’ information
mentioned &@ve\ibeaggaaptl Xobebesctii@iForntiKoine fravice ditetie fretdrsowetendy.the parallel with
step 122, theexehan o102 neliesibe fi& biauidity Readdgr QB @bt bR cuionstaiormation
information such as the symboi of the security, whether the security was bought or
25  sold, the quantity that was bought or sold, the time that the order was matched and
the stafus of the trade. At step 122, the Exchange notifies the broker 104 of the
execution of the order, including the information mentionad above at step 120. Here,
the information is provided in the foreign currency. In paraliel with step 122, the
Exchange 102 notifies the FX Liguidity Provider 108 of the FX execution. Information
30  such as the currency pair, whether to buy or sell, and the guantily to be bought or
sold, is provided. The best bid / offer rate, which is constructed from the piurality of
bid / offer rates provided by the individual FX LPs, and will be described in more
detail below, is “iocked in” for a certain period of time and this rate is used in security

trades for that certain period of time. At step 125, the FX Liquidity Provider 108

L)
w

executes the FX fransaction at the best bid / offer rate that was “locked-in” at step
110 and subsequentiy acknowiedges the FX execution. At step 124, the broker 104



30 such as the currency pair, whether to buy or sell, and the quantity to be bought or sold, is provided.
The best bid / offer rate, which is constructed from %he plurality of bid / offer rates provided by the
individual EX LPs, and will be described in more detail below, is "locked in" for a certain period of time
and this rate is used in security trades for that certain period of time. At step 125, the FX Liquidity

Provider 108, execuiasdtE hitansaainbrakdhsdasidied wleirsate Ahatayasélagkedvissiat step 110
and subsqu%%‘iy’ ackr]owled es the FX eg%tion At step 124, the broker 104 11 in turn notifies the
t

investor 10 5%%88983 tﬁ’éGSPBSP. ?e%rcﬁ& the investor 106 acknowledges the execution of
the order. Embodiments of the present invention seek to exploit the fact that stock 5 performance in a

local currency diffesgHomEHREFOHMAREEENR IVEMIRIEWEBRCY TSI 4RO SION @ik s taken into

consideration. Figure 1A is a MTR stock performance chart in HK Dollars from 9 January 2009 to 6
January 20 P6TRIRANGE b 8idRRRtHIERBY NS FEBTdRReHGrMARTe Bha Ryl 1 e nsd
correspondiihg MXRcstackgierfosmancestbarimonventedeinttAustitalan Doliars based siadhe respective

10 Fx comvecsignales sl indseiontied penciall gaipiesgass BUBRIEHL98 Fa g, points

152 and 154 in Figure rrespond to certain points in'time, while points’162 and 164 in Figure 1B
correspond 46498 EFHESHETRLY Retifierapsmis msrehhal1 68 BEtH BdprEsheritearers &k Mt point 154

correspondstistia peddwvaiespeiat 1bh esteRspandstdraitiougblteo maare dfotpeirdskad)ivan Australian
investor wh 5 bought MTR stocks at a time corresponding to point 152/162, a Id at a time
e T e e R e R S A
schematic dixgrame. deditaieege érally Egytrdrd ros erpRIZL BT EIuBaIatN G tiedntgtitions that

occur betwegpaniies:3ac 8pRHGagGR MedidessgihaubngaIaRIbFHaCK vestmant tiage, according
to an embodiment of the ﬁpresent invention. The entities involved in the foreign stock investment trade

comprise a RIioRAMELLAANGRPI02 1 PiRialin Bt BRERerZ tRILIBROTES IRVRSRA R IERP Tiplurality of
FX banks 2084/noTespapgdidatiorirongidulesnitiratdre associtdap withANsttisiead Ewelstmget®02) comprise

an Order Fegd blangiar 210ha plualiotNalgnalisg Fxpaanosssider Managers,el2gihic/d, a

matching module 214, a Market Data Service module 216 and a multi-denomination automated
quotation pI%?Fé?ﬁ?%P%tﬁR%@tﬂﬁé’ EBtoWBHIS RIS do5 Hippfie AR Hidtad Aist Rvasiciated with the
plurality of FX banks 208a/n. 30The FX netting eBlotter 218 (associated with the plurality of FX banks

208a/n) can (i) allowy.t lurali bar 8aln.: [ E i otter 218 for FX
trade aggregationog\(r%h}%o%x%a_i%%&%é%%?a%iﬁ%ﬁl’ L?é%ﬁ?]%%‘%ggaé%%;a ||)%?I%g§v%ﬁge%g u%[ jy of FX
banks 208a#9%o iWEHREPI it BtpEsHiRITsNRictRABs SeRveca RN ig TanSARGliaAlia PAetePencing code

to facifitate quitlgCaopreigfesanung aohaivasi thediatingabRxchangaiea: tiarlyaliypf FX banks'
208ain FX rates and the pluralty of brokers 20dajoic, The lopc of he ebiolier 216 can be
impIemente(ﬁ‘\fS m'pris% gpl ¥ Ii{y o{‘ Gatdbases e ?eseﬁlt?ng nbuctke S™V Sréin each "Bucket" is
National Exchange 202, a plurality of brokers 204a/b/c, an investor 206 and a
plurality of FX banks 208a/n. The application modules (that are asscciated with
National Exchange 202) comprise an Order Feed Handler 21C, a plurality of National
25  Exchange Order Managers 212a/bfc/d, a maiching module 214, a Market Data
Service moduie 216 and a multi-denomination automated quotation piatform 220. A
FX netting eBiotter 218 is an application module that is associated with the plurality

of FX banks 208a/n.

30 The FX netting eBlotter 218 (associated with the pluratlity of FX banks 208a/n)
can (i) allow the plurality of FX banks 208a/n to configure the FX netiing eBlotter 218
for FX trade aggregation and notification via a graphical user interface (GUI), (i)
aliow the plurality of FX banks 208a/n to monitor trades, positions, profit/ioss, eic;
and (iii) construct a unigue referencing code to facilitate quick cross referencing
35  between the National Exchange 202, the piuraiity of FX banks’ 208a/n FX rates and
the plurality of brokers 204a/b/c. The logic of the eBiotier 218 can be implemented fo
comprise a plurality of databases representing “buckeis”, wherein each "bucket’ is



12 associated with a different FCY (e.g.: USD, JPY, HKD) and configured to hold a certain amount of
its currency for each liquidity provider. All FX transactions are filled into (or emptied from) the
appropriate "bucket". In one example embodimenf,zindividual FX "Buy" and "Sell" transactions for each
"bucker are netted against each 5 other, advantageously reducing the number of FX transactions to be

B e Y B o e 0 Tre
e aggregated with a "Sell" transaction , resulting in t long position o . The
Do AL AR, o BB B P s e FR S RN o Bty rom the
"bucket". Thetaggregatisepricess ten apablaitie 10Exehange tmeiekamizadhentibkdtimgntost for the

overall FX iafgpeliprx -Buf s EuidenpaipationHiomaied quetation alatiomidel.camprises a FX
pricing engine 220a, a Market Data Manag;r 220b, a FX Execution Manager 220c and an Order

Manag@r 22808 TREVERIBORIHG L FRIHEDB? CUTREEAVE S H@RRARPEX IR DB iRPISTR B  From the
plurality of Fielfnka2G8ana. thhekokanigng@nginen220a tBuythesmessisiruct thetoesicbid: offer rates

in its memo intain.a r ' t of iguidity | f e lity of FX
banks 208a5)\r(? .%%%%@@ai%%ﬁg%%@% ggr%} %?su %é?%gﬁéeésgcaﬁﬁtglgisgééf%gr%%gg 3%/ prices
published bl & Ekcham§e Papkin Ty IGEGPEnFeMty BitineERSRshietbe 2 eiptibaVelt 8 urities prices
to foreign cysfengies reaingeRXdimedraivendbyh thedr X FacCiygEaging 22sandibhapkligt foreign
currengy deagminated seouriies prices o he Exchanaes Matkel data service module 216, To
achieve sub-millis onamprlce up ates,e[ EBiIgh ng o HEBXE ange gotinter prices and FX rates runs
through a 25 price making algorithm. As mentioned above, each FX LP provides a bid / offer rate that

is "locked in" for a gRetaiRRGANHNS: BOlRXREP Buadis]-Biaremidesa LaRRGR Rigxoffer rate of
1.395/1.410. A second FX _LP provides a USD-SGD blgé %ffer rate of 1.405 /1.415. A third FX LP

provides a BEHNSEPER F81ferdE6PY 398 MPRBeRaApHRe tniakifgf SHY P RHHRBREEIME4R various bid
/ offer rates drenatherger fllaradipy ol 7. ['Pe dixdselects thabedthiddrofieeratetiaztieg ample above,

the prige majdnd MIOFIID FEIGE the BRS! Qr"¢k%%ﬁ§§%)@§)i€hrﬁelﬁ‘%@_ér4&n§§1ﬁwg%\éer an

updated bid / offer rate is provided, a new best bid / offer rate is determined. 35The FX Execution

Manager 2280 i ARESt B E0RT RiedtfirP raliaii G fTeraese (A BrareahItmsity of FX
banks 208aénsputhsiast {Herbgatiey seeikiieadBrokhAgiranesigementssimuaeihe Order Manager 220d.

13

The Market Data Manager 220b can (i} subscribe to securities streaming
20 prices published by the Exchange 202 in the local currency of the Exchange 202; {ii)
convert securities prices to foreign currencies using FX rates given by the FX Pricing
Engine 220a; and {iii) publish foreign currency denominated securities prices fo the
Exchange's market data service moduie 218. To achieve sub-millisecond price
updates, the blending of the Exchange counter prices and FX rates runs through a
25  price making aigorithm. As mentioned above, each FX LP provides a bid / offer rate
that is “locked in” for a certain period of time. For exampie, a2 FX LP provides a USD-
SGD bid / offer rate of 1.385 / 1.410. A second FX LP provides a USD-SGD bid /
offer rate of 1.405 / 1.415. A third FX LP provides a USD-SGD bid / offer rate of
1.39C / 1.420. A price making algorithm obtains the various bid / offer rates from the
30 plurality of FX LPs and selects the best bid / offer rate. In the example above, the
price making algerithm seilects the best bid / offer rate which is 1.405 / 1.410.
Whenever an updated bid / offer rate is provided, a new best bid / offer rate is

determined.

35 The FX Execution Manager 220c implements the FX Application
Programming Interfaces (APIs) of the plurality of £X banks 208a/n and can

(i) receive securities Order Acknowledgements from the Order Manager 220d.



(if) update the plurality of FX banks' 208a/n FX netting eBlotter 218 and aggregation information.
Through the aggregation model described above, embodiments of the present invention reduce the
number of FX orders between counterparties as smaller individual transactions are aggregated, which
helps to 5reduce cost of settlement. This is because every transaction involves a settlement cost.

The Order Managei; 248kef the plRHRIR 826 xapktikaceephioreigmetirgnss sienomigaiad securities
orders from theé)lu?ality of brok%ers 2Q4a/blc; (ii%convert the 10 forei%n cu%enc dengminated

IRt 'néorm%bcr?encyr(%lfg(ne fch%%%ree%%? (iiri‘j’? %‘te 8% fgrs e Exchange's

securities of et O the local
202 matchisgnqoeine2isal (g reskn Ondntitickiscudedienianbér eof B ceniisrenbtivesnin local

currency from thebxeRangs s dakeMalgingameduieditths (\arse %Fﬁﬁé&%ﬂ%‘ﬂ'%g%’ﬂ%ms (with
/c; and (vi) 15detail

original FX information) or Rejections to the plurality of brokers 204a/b the order
handling préB8&e Cost PR SHER MV alilt TS BERTRIF thd IAEHR 2 B8ORS pluraits B Brokers
204a/b/c, theo€drder Feed Handler 210, the plurality of National Exchange Order Managers 212a/b/c/d,
the matching module 214 and the platform 220 is illustrated by 20solid arrows and comprise: a) The

investor 206 placing an order with one of the plurality of brokers 204a/b/c (illustrated in Fig. 2 as
Broker 1 204a), and'Brovitie MARRE R HHLSR] %&iﬁ\%"s‘?rﬁ%lmﬁ‘é SRR B HEFBBuy or sell the
security andigherfinarstlystaneibo velre riepidthEhsuelrpvadTt haskaretmasare; ifipgmenaydoreign to the
25Excnjang$? r202 (e'grrgr"z% naggve Clilét[%?n%ysgf Brrl]% ‘jgrei eriQV% Ct)or 20@2,-0*3? Eher k%rgkeg 1?- 43 placing the
order on behalf ot the IRVEStor 206 with the National Xchange ZIB% via the 8raeryFéed andler 210.

The order beksararsatite diftoRithdiBraseret tFafdeh e o4 OrfTNdakRyer 2084 of the
platform 22Q,BRGsMeesade Mapateio2?thef the platiamm2A0RERsessngItherreisr agd transmitting

the order to,one of the plurality of National Exchange Order Managers 212a/b/c (illustrated in Fig. 2 as
Order MandGEES 1o R THAEIEITAG TSR3t 1 b SR RS JRCk SR STOEP Riber 2172 and
gueues 215xighsabrdérinfoaraticoh 21 Rejschitadectiiretroidea|Byerbomedrs 204a/bic; and (vi)

15 detail the order handiing process.

The fiow of trading data between the investor 206, the plurality of brokers
204a/v/c, the Order Feed Handier 210, the plurality of National Exchange Order
Managers 212a/bfc/d, the matching module 214 and the platform 220 is iliustrated by

20  solid arrows and comprise:

a) The investor 20€ piacing an order with one of the plurality of brokers 204a/b/c
(illustrated in Fig. 2 as Broker 1 204a), and provides instructions such as the
symboi of the security, whether to buy or sell the security and the guantity
be bought or soid. The relevant instructions are in a currency foreign to the

25 Exchange 202 (e.g. the native currency of the foreign investor 206).

by The broker 204z placing the order on behalf of the investor 206 with the
MNational Exchange 202 via the Order Feed Handier 210. The order being
transmitted from the Order Feed Handier 210 to the Order Manager 220d of
the piatform 220.

30 ¢) The Order Manager 220d of the piatiorm 220 processing the order and
fransmitting the order tc one of the plurality of National Exchange Order

Managers 212a/b/c (illustrated in Fig. 2 as Order Manager 212a).

d) The matching module 214 receiving the order from Order Manager 212a and
queues 215a the order. If a match 215b is made, the trade is executed.

35 e} The matching moduie 214 transmitting the execution stafus of the trade to
back the Order Manager 212a.



35e) The matching module 214 transmitting the execution status of the trade to back the Order
Manager 212a. 14 f) The Order Manager 220d of the platform 220 receiving the execution status of
the trade from Order Manager 212a. g) The broket%204a receiving the execution status of the trade
from the Order Manager 220d via the Order Feed Handler 210. 5h) The broker 204a notifying the
investor 206 ofgherexagriigneiiieprder of thel hatfiaw obmarkatdatabetuesinihednyestor 206, the
plurality of brokers 204a/b/c, the Market Data Service module 216 and the Market Data Manager 220b
of the platform 226”? HiReraesh 9§Pa KeEEH swsPand comprise: 10a) Market Data Manager 220b
subscribing to miarket datksuzbdasrenerent bbst Bl Gifer siatlit adttfeatiadeFrime tiess€rdsties from the
Market Data Servige medule, Iha MaskstRate ManaggL 22ph can convert securities prices (in local

currencies) to foreign currencies usm%; FX rates provided by the FX Pricing Engine 220a. The Market
Data Manager P20b"BiBRERELIHR 88tHINE Sk EiraateeelRint & s oes ieredy siodiftageously enabling

the market data to be in a currency foreign to the Exchange 202 (e.g. the native currency of the foreign

i tor 206). b) T li [c.indivi lly.a ing the Market Data Service
mocie 216 1o bt L e A e LD EB e maret

data to the #VARIRIF206 HeekiphdiaiatiBRe setiedriend! flamerineMarist Patanberrpeniadr 218 and

of the platform 220 is illustrated by dashed arrows and comprise:

10 a) Market Data Manager 220b subscribing to market daia such as current best
Bid/Offer and Last Traded Price of securities from the Market Data Service
module. The Market Data Manager 220b can convert securities prices (in
local currencies) to foreign currencies using FX rates provided by the FX
Pricing Engine 220a. The Market Data Manager 220b publishes these

15 converted securities prices thereby advantageously enabling the market data
to be in a currency foreign to the Exchange 202 (e.g. the native currency of
the foreign investor 206).

by The plurality of brokers 204a/b/c individually accessing the Market Data
Service module 216 to obiain the market data.

20 c} The plurality of brokers 204a/b/c distributing the market data to the investor

206.

The interactions between the piatform 220, the FX nefting eBlotter 218 and
the plurality of FX banks 208a/n are iilustrated by dotted arrows and comprise:
25 a)} The piurality of FX banks 208a/n streaming FX bid / offer rates to the FX
pricing engine 220a of the platform 220,

b) The FX Execution Manager 220¢ sending FX orders to the plurality of FX
banks 208a/n and updating the FX netting eBlotter 218 and aggregation
information.

30 c) The FX netting eBiotier 218 can allowing the piuraiity of FX banks 208a/n to

monitor trades, positions, profitfloss, efc

Figure 3 is a schematic diagram, designated generally as reference numeral

30C, illustrating the processes performed by an Order Manager 312 during a2 “No Fill”

35 condition when a Market Ordar (MO) is placed, according to an embodiment of the
present invention. During & “Create Order” process 320, a broker 304 creates a MO

in the foreign currency (FCY) of an Exchange 302 and the MO is passed to the Order



the plurality of FX banks 208a/n are illustrated by dotted arrows and comprise: 25a) The plurality of FX
banks 208a/n streaming FX bid / offer rates to the EX pricing engine 220a of the platform 220. b) The
FX Execution Manager 220c sending FX orders t3 ?he plurality of FX banks 208a/n and updating the
FX netting eBlotter 218 and aggregation information. 30c) The FX netting eBlotter 218 can allowing the

g!urality o; %b@gﬁﬁjﬁ@%@@r@omt@éér% m%iméa%tp?lgfaé@@ssgﬁ the d%éﬂwm&\é?arsczegﬂaﬂc
iagram, desjgnate nerally as reference numer (illustrating the processes performed by an
Order Mana%@r @fﬁea?ﬁ?ﬁg"é %\FI(? 'i’—‘ﬁf’e %‘%%Wﬂﬁ%%h@%ﬁ@%r@?%?&@r (R}iﬁf)eﬁs? éfﬁeﬁ?&according to
an embodinknhafighe3praaitam v dntioricDtmng detCleater@itieraproeessdB2 tha brokergB04 creates a

MO in the TREIGR GHErEREY drt ) NARIEXeRaNRR 3RaneiBedMie: iBAsseddpthe Qides 15 Manager
312. During a "Place Order into Market" process 322, the Order Manager 312 places the order on the

Exchanye F52"DUNAG Y RARLHRTY Lo & 593! e Manayacsss deentirs¥eRatiftse order. If no
match can betifiedief fine ‘Exchidhgentijentstiteabadsranehag&tafFlll” condition arises. The Order
Manager 312 is notified 5 of the "No Fill" condition. During a "Post Execution" process 326, the broker
304 is notified of the "No Fill" condition by the Order Manager 312. Figure 4 is a schematic
diagram, designatEPHentrally s RreiEndasamerareng srLstRRYIRe frissessedpeRtimed by an

Order Managey, #lligtehimpgrae'bidedsskl eerdiinswhem DMrkeheuger {MQ)usrRlacedigecording to an
embodiment of the present invention. Durj "Create, Order" process 420, a proker 404 creates a
0 e R B R o e o e R 1 M
412. DuringRéeRRMdeventen ifto ik etreptc e 2 rapesO kel RareigerddtXisiatassaméCorder on the

Exchange 402 OidriglgriciMakel)inets precassiedatie e aond (2 altempts demateh the order. If
a match can be mad%éh order is, 'Filled" in the Iﬁi\%r urrency (LCY. he Exchange 402. During a

i oft
"Request BYARISIIZ BiRca" PR ant r Mﬁﬁ%ﬁe#%%f?gq%@s &t FX price
from a FX Rticing=Eagitte 41deThe X PrdirgdEndliie Dldrean rdtanmerstremonery BZ4hithEoffer rates

from q@lur%i;xr%fnléé( Ravksianmhean alspromstruithebest bid./ offehe made. the order is
“Filled” in the local currency (LCY) of the Exchange 402. During & “Request Best
Available FX Price” process 428, the Order Manager 412 requests the best FX price
from a FX Pricing Engine 414. The FX Pricing Engine 414 can receive streaming FX
bid / offer rates from a plurality of FX banks and can also construct the best bid / offer
20 rates in its memory and maintain a real time snapshot of the liquidity level of each of
the plurality of FX banks. During a "Determine FX Rate” process 428, the FX Pricing
£ngine 414 provides the Order Manager 412 with the best available FX rate. During
a "Post Execution” process 430, the Order Manager 412 notifies the broker 404 of
the “Filled” condition, with information provided in the foreign currency (FCY) of the
25  Exchange 402. The Order Manager 412 aisc notifies a FX Execution Manager 416 of
the Order Status {i.e.: 8 FX fransaction is to be executed using the best available FX

rate that was obfained).

Figure 5 is a schematic diagram, designated generally as reference numeral

30 500, Hlustrating the processes performed by an X Execution Manager 516,
according to an embodiment of the present invention. During process 520, an order
Manager 512 can send Order details (with FX rates from a FX pricing engine) to the

FX Execution Manager 516. During process 522, the FX Execution Manager 516
parses the Order message. During process 524, FX Execution Manager 516 saves

35 the Order informaiion info a database 526. The FX Execuiion Manager 516 can also
monitor a trading position at process 528. If the trading position is less than the

threshold, the FX Execution Manager 516 continues to constantly monitor the



20 rates in its memory and maintain a real time snapshot of the liquidity level of each of the plurality of
FX banks. During a "Determine FX Rate" process 428, the FX Pricing Engine 414 provides the Order
Manager 412 with the best available FX rate. Durih% a "Post Execution" process 430, the Order
Manager 412 notifies the broker 404 of the "Filled" condition, with information provided in the foreign

currency (Feoliithe #e Erebapgada TheRidaiMarags! Ad sl alifisRdeXsByeaytion

Manager 416 of the Qrder Status éi.e.: a FX transaction is to be executed fU§i_ng the best available FX
rate that wa BEREhat: FIGUrBSTS ROSHEM BN RGN PRy MRe b YisrErall) B8 RRNERCe numeral
30 500, illustratiagette thecesgesijermrimed bycamaidoEse B0 nfMamagsn) SAbyacessding, to an

embodimeng.afthe present ;g&ggi% Q&gﬁg@tga%%%s[ﬁgggng%%q_er Manager 512 can send Order

details (with FX rates from a FX pricing engine) o the FX Execution Manager 516. During process
522, thé FX Execution Manager 516 parses the Order message. During process 524, FX Execution

Manager 516 saves 35 ths@sdies isfabmaieninivtiedpiahasarhddidhea XimxerdtiowManager 516
can also mayitor a ing position at process,528. If the trading,position is.less than the threshold, the
FX Executiﬁl’ilé'}‘zfnz'a{){g%&]r| %?L@‘% z%ﬁﬁﬂieéﬂc%%rﬁs?aen' I}\/Ierﬁttgﬁj%?%?lgq tiB.GD paocgtlaosir{. ﬁt%rg%rrgz%eorld is met, a
FX bank 518 @arebBaideticda precedsi530. mroranatns? ahl tiarlingpodivie iSumeatived wherein

the "bucketg'dnrithe eRlatieAromses to trairgrigiog leval(&an acertyinbasalasbolprency). At
procezﬁ 53 hthe EX b%nk 518 settles and acknovvaed%E(las e transaction. 5 In an alternative

embodiment 6f th& Predent | \@ﬁtig B AR SRIdPY TG al OEEl e HHESIS iSRIMRPREY Wohen the
investor wistEs@placeastiminerdel rateerigraie ricastetwrdecy lresuighlamsnipfeméorzition, only the

same local %F@Eggiﬁqﬁ”&%lahlnﬁh@ﬁ@ﬁﬁ&@P'ﬁ&%%nﬁ%i(\/ﬂ;@é%% SheOLRfFPdRE G 4R maintained

and 10 there can multéﬁilg virtual queues for the foreign currency order books to constantly
mark-to-maFkeEI - Fc THLeal QrFelPequivalents (of a foreign currency limit order).

Furthermore, time priority (vis-a-vis the entire Order Book - Physical and Virtual) can be retained.

15Figyee 6 is a flowi%q%rt@ qgségﬂgwdcggﬂe@%ﬁgt@%feggﬁ&%i%gger{%kqugc 'Il%ﬁﬁ%}%g éla&events that

occur during a Limit Order foreign stock investment trade in accordance with an embodiment of the
invention. AtSEERIEE2ANS RIRIGH BaHRMHY (EENg Ankif i QEARS fririan. storkiiRrapicesrrimestor can
place a "NoiWayse denas wiCYnTenpsdikisnt Sroer mjtneoBrekaiyinsat GYcrank Syrmke) e.9.
ABC.USD. %%3 Iﬁ)c%l crlérrrelr%cgé&%Y lair”i“t gﬂggr can bg erived f[om th Y Limif Order and sent to
acore LCY Or gr Book af the xcehange. The core L EY OrdeFBIRRThaIntaINS Brr?ge 5&?8 fime
priorities. AF§tEpT80Ds tHémé|&Vadat mAlY FXRielter igitariitored tukahyrobeinges ARCGIERD. A

20 local currency (LCY) Limit Order can be derived from the FCY Limit Order and sent

to a core LCY Order Book at the Exchange. The core LCY Order Book mainiains

price and time priorities,

At step 604, the relevant FCY FX rate is monitored for any changes. At step

25 606, if the FX rate remains unchanged, no changes are made to the limit order. At

step 6808, if there are changes to the FX rates, a new LCY limit price can be

computed based on the changes. All the limit orders can be examined and a normal

curve (with a minimum sample size of about 30) is constructed and the Confidence

interval (Cl) of, for example, +/- 3 sigma can be found so as to derive a statistical

30  confidence of 99.97%. This may advantageously reduce the number of limit orders

that require re-caiculation at any given point in time, thus reducing machine
processor load and latency.

At step 610, the new LCY limit price {(after rounding) is checked. If there are
35 no changes to the LCY limit price after rounding, no changes are made to the limit
order (see step 608). The tick size restriction is checked o determine if is exceeded

at step 612, If the tick size restriction is not exceeded, no changes are made to the



25 606, if the FX rate remains unchanged, no changes are made to the limit order. At step 608, if
there are changes to the FX rates, a new LCY limit price can be computed based on the changes. All
the limit orders can be examined and a normal curve (with a minimum sample size of about 30) is
constructed and the Confidence Interval (Cl) of, for example, +/- 3 sigma can be found so as to derive

a statistical 30 coREdRRESRILEY %: Jiisdnayiarvaagea s iemire tedunnhes.afigit orders that

require re-calculation at any given point in time, thus reducing machine processor load and latency. At
step 610, thgrﬂ%WLr@\P"l'ﬁﬁﬁ/B%é@ﬂ%‘?%ﬂ%ﬁﬁ%f@%%él@éﬁf fRereeRecss lfo chaik§dso the LCY
limit price aftecooyrmdingimalickiatigepece fase tmtAe iimitkardesréseagtepo0arctiha-tickhsize
restriction is ine_if i e 612, If tick size restrictign, is pot
exceeded, neg %%ﬁ%%i%?ﬁ%ﬁ%%%@egﬁ 8"%%%%3&%235 s?,?crep(%]éé‘)ge&t %the%egﬂ, |ct %ef{] k size
restriction isPEkegddetietOTmiorder e rEpated Hitd Peyinsisd imth eréendw tiamesisce athe re-priced

LCY limit prieglis:senpatiest teordlssiaviaw Rasetlauss 6imF&Ya thagiware originally placed and the exact
priority order is retained to send these better (chances of being matched) 5 prices to the core LCY

Order Book. The previous limit order is cancelled and replaced. In other words, a new LCY time
priority order is givEfl exarmig.exasiplthaviheasine ipfesiolotatsaltemestiikeanant prioesigra foreign

currency (e gureryy (M Restaskmins iRt WRD2,A5. 896 ihis tanslaes g0 derived initial
order %/HKElQ.? 25..% 7é¥5{/) gg market for M,;,FR IS ngw trading at HKD19.90. Should the USD-HKD
rate move t&'7 8039 s YEH & Ly gres BodidBe HIR 5139 MG 0B @imain book

(with the prélids KRG 276 26epiSE-¢ o ehedin Tl scat GaBta den dshveasirtes! thatshetidyer does not
pay more thai) LB 3308%na AIISIoR N ESh IR PIRARA (e HERARRLANAKRR drlarder is

subsequently modified (see step 616), the order quantlt%/ or limit price is monitored for changes at step
618. If theré’[CRGMIETIGE td DfAHAEIIARINEY BRIHIRE SPRIENEPEMRIRES 4% RAYdBAE: thaNimit order at
step 606. If &be . &5a change to the order quantity or limit 20 price, a new LCY limit price can be

compqt§d (see step 608). Steps 610, 612 and 614 as described above may follow. After a limit
order is placed (see step 602) and the limit order is subsequently cancelled (see step 620) or the order
is fully filled (see stdfPb2I i ¢RIdE Seeaitiees&add M andénerimicaraesiepbBaguentiFigure 7 is a
schematic diggimey (esignaier genesalhiasdeintanee Inimstal 1O diustating thehiocesses

performed by an Ocdy Manager,732.4uig i No I candiion hen 2 Limit Qrder (e g, ™No Worse

Thant' (NW eBrder) Is placed,
made to the limit order at step 606. If there is a change to the order quantity or limit
20 price, a new LCY limit price can be computed (see step 608). Steps 610, 612 and

614 as described above may follow.

After a limit order is placed (see step 602) and the iimit order is subsequentiy
cancelled (see step 620) or the order is fully filied (see step 622), the post execution
25  stage may be entered at step 624,

Figure 7 is a schematic diagram, designated generally as reference numeral

700, illustrating the processes performed by an Order Manager 712 during a “No Fill®
condition when a Limit Order {e.g. “No Worse Than” (NWT) Order) is piaced,

30  according to an embodiment of the present invention. During & “Create Order”
process 720, a broker 704 creates a NWT Order in the foreign currency (FCY) of an
Exchange 702 and the NWT Order is passed to the Order Manager 712, During a
“Request Best Available FX Price” process 722, the Order Manager 712 requests the

best FX price from a FX Pricing Engine 714. The FX Pricing Engine 714 can receive

35  streaming FX bid / offer rates from a plurality of FX banks and can also construct the
best bid / offer rates in its memory and maintain a real time snapshot of the liuidity

tevel of each of the plurality of FX banks. During a "Determine FX Rate” process 724,



30 according to an embodiment of the present invention. During a "Create Order" process 720, a
broker 704 creates a NWT Order in the foreign currency (FCY) of an Exchange 702 and the NWT
Order is passed to the Order Manager 712. Durind% "Request Best Available FX Price" process 722,
the Order Manager 712 requests the best FX price from a FX Pricing Engine 714. The FX Pricing

Engine 714 garriecaivp@ T ainamingdrs it/ lfeniatemiany & pusaliv, ohBXLanks ppgkcan also
é@est bid / offer [ﬁéﬁs initsm mg% and maintain a real time snapshot of the liquidity level

truct th
of cach of tha PRIFAIYIE X IARIISUNAG) o BE(EM R X RS R MRLEST DB OF 2R X Pricing

of each of t
Engine 714tpeoidds theu@igier Mancgew ZE2 whth & Desicavailabiédecrate. Duengne "Galculate NWT

Price and Plage.&rder dlosatkelePragess (26,408 QifghManadey Z%%n%a}f 3§%§5h TRV price and

places the order into the market on the Exchange 702 in the lo rrency the Exchange

702. 5 Buridd ANt i o BES Y28 2hdNExe Kelirfe T GO arbRTprSSterailh the 6rder. I no match
can be madeg thetckaange rejekis e Prdesand @jaie k' eanditon arises. dineQrdeicManager 712
is notified o "Ng Filk ition, Dwring. a "Ppst Execution” process 730, the broker,704 is notified
of the "No F%ﬁ %%m}?og)i%% ﬂgé%argg?%angg%?ﬁff fggne |g[})-ju"ﬁe §qua7'1tlggh!e3rtﬁ%rt}% %ia%??i%n,
designated GEpfarity d¥retered@ Mimmeieifotillissheliing thethroddesal’ merditnadyiten Order
Manager 813rgdetrimgrigettert’ condition when a Limit Order (e.g. "No Worse Than" (NWT) Order) is
placeq,oaccording to an embodiment of the present invention. During a "Create Order" 15 process 820,
a broker 804 creates a NWT Order in the foreign currency (FCY) of an Exchange 802 and the NWT
Order is passed tofiigere® &l dsoiegmi8ldiaPanngesiReter seBest A vailaitashXeRnicedprocess 822,

the Order ManAgRIsBARHLIHEsrs iR besli¥-pdse,from 8rbY mﬁage%@fweﬁ%- 4 g feg Pricing

Engine 814 can receive streamin% EX bid / offer rates from a plurality of FX banks and can also
construct thE° P YL UG Srer PSP FrRmdly ANershailtamh o YUF tiredsinh e Hieehe liquidity
level of eachasbthimgpltwatity efEXdianks.dDuhagresddetermingdnX RatelprocessaBR4ife FX Pricing

Snoines3Ldddershes et ManageL 15 Wi NS Resh AWBRRIE.E X IRLe DERG a Glculate NWT

Price and Place Order into Market" process e Order Manage calc te NWT price and

places the GriEIaRES Fie22n RO theexdhargeesds ihenerraMansency (RCRYrbtase Exchange

802. During‘RedliataiBagt araisiss B8 he” prebanoe80Ratnmptwip spatah the Qudes {ha match can
be made, the order is. "Filled" | local currency ( Exchange 802, During a "Post
Execution"%{r_}oséggs %?8 #{ﬁg rrllc:jqef(]:?D Mgﬁg%%5¥11é{i%§e tcﬁfgl”ﬁr&%%}f%ﬁg? t%i4"ﬁﬁ1e@%%gﬁdition, with
information $reeMaES it fondiyaian divny 30iUFaY) Gk ExNchande802isTer®itst Manager 812

also npfifies,ade Xid xeautionddanagendhbroidhe QifesiStatus (life AMbLrRNSARION]S e executed

using the.b st v§ilabL(‘e Et rat? that was %’% ed!?}' , Advantageously, the systems and method_s
of embodlms\rﬂ?i%fefﬁ% present %%%ﬁ&e‘iﬁf&g Eﬁ)t HETHE ARG R the ClifréP sRatH of electronic
order feedirige MBr&pantcttaiye B6addtivieal iageDoyeisaaferabl/ htkdt tbedbte the diasent method
FX rate. During a2 “Calculate NWT Price and Place Order into Market” process 826,
the Order Manager 812 calcuiates the NWT price and places the order into the
25  market on the Exchange 802 in the local currency (LCY) of the Exchange 802
During & "Matching” process 828, the Exchange 802 attempts to match the order. If &
match can be made, the order is “Filled” in the iocal currency (LCY) of the Exchange
802. During a "Post Execution” process 830, the Order Manager 812 noctifies the
broker 804 of the “Fillec” condition, with information provided in the foreign currency
30 (FCY) of the Exchange 802. The Order Manager 812 also notifies a FX Execution
Manager 816 of the Order Status (L.e.: a FX transaction is to be executed using the
best avaitabie FX rate that was obtained).

Advantageously, the systems and methods of embodiments of the present
35  invention do not require changes to the current method of electronic order feeding.

More particutarly, no additional latency is preferably introduced to the current method



19 when differentiating between an order in a local currency and an order in a foreign currency.
Foreign investors face considerable FX market risk between the time of 5 placing an order for a
securities trade and when the FX conversion takeé%laee. Embodiments of the present invention
advantageously reduce the uncertainty associated with the FX market risk at the time of order placing

and executiqnan drrndaring-srResntias Qadhe BxeRangerihaihstiwgids thefull rgfifand loss of a

trade can be better known prior to the trading decision. 10 Currently, decisions on a'securities
trade is typiggtﬁrf'ﬁ%de with little due consideration of the underlying FX rate. With embodiments of the
invention, decisions on the securities trade can now be made with full imputation of the two variables -

Securities Price anckalRriegediBS s IMERIBL G gl pﬂiéﬁm A GHioLfhe market

There is a considerable cost for Listed Companies in performing m e secondary |s?ings in order to

allow dftferePiPgB8RAPMIEST H ténTSGHAIRR SE18Rs I04riiE Inthse S ruNEER oM SoleFepasmbodiments of

the present impotioreresiuse the 20ased anbeash obdusitisinuay ditemntiixchangesdy Listed
Companies : i 0,an to prove Best Execution by typically seeking out @ minimum of X
number of b?gfgf?;egr? egé%é%qéﬁ%%eﬁi%sg 'E?J flggii S'LII% eerr?gloégﬁrtrg( g}{r}? ?enc%go% %’e“é‘gfhﬁ "bH'this key proof
of fiduciary HO#BSWRIEsCEige VeiPedbwiireeoes mhsivoBmibdifmb st ansl peesearitinvention

provide a blgageddmbandietmbiesRHER RraVidRhE adisterchange, which can minimize the need to
further, prove Best Execution. Retail investors currently pay on average 50-80bps on the FX

conversion 30 done by their brokers. institutional Fund Managers usually pay 3-5bps spreads while
the actual FX Interbarnkphiceterigigpes fromal stspsiigccordings tdyeivdiyd nmeeistsiafthigtipreésent invention,

the FX liquidiydxiaridiers :PRCancireamy rasesislaseipdniarhapiclengls and s madgdagssible with

large aggregate flows from the Exchange, elimination of credit costs associated with brokers and fund
managers a= 38 XBUATIPAREERT MRAMEARG BY REKBERS it duawplenLy the tws.
Significantlybettded X Bxmsifep @riadaotdriof 30itecl)unayh evehiainedrrorbgde implementation of

the meghod @rﬂ@%%t%(&%c}j&g@‘embodiments of the present

Thete is a considerable cost for Listed Companies in petforming multiple
secondary listings in order to aliow different geographical or temporal investors to
trade in their securities. However, embodiments of the present invention reduce the

20 need and cost of dual listing on different Exchanges by Listed Companies.

There is also a need to prove Best Execution by typically seeking out a
minimum of X number of bid/offer prices and to ensure sufficient internal contro! and
record keeping on this key proof of fiduciary duties which can be very resource

25  intensive. Embodiments of the present invention provide a blended FX and Securities
price provided by an Exchange, which can minimize the need to further prove Best

Execution.

Retail investors currently pay on average 50-8Cbps on the FX conversion

30  done by their brokers. Institutional Fund Managers usualiy pay 3-5bps spreads while
the actual FX interbank prices range from 1-2bps. According to embodiments of the
present invention, the FX liquidity providers (LPs) can stream rates close to interbank
levels and is made possibie with large aggregate flows from the Exchange,
elimination of credit costs associated with brokers and fund managers as

35  counterparties, and minimizing FX fickeling cost issues faced by the LPs.
Significantly better FX rates (up to 2 factor of 50 times) may be obtained from the

implementation of the method and system according to embodiments of the present



20 invention offering a single multibank FX wholesale price to all investors regardless of profile or
trade size. Most exchanges are predominantly reliant on domestic investors for velocity 5 (active
trading), with cross-border trades usually in the heflds of institutional investors. Embodiments of the
present invention may encourage a broader spectrum of international investors, which can provide

diversificatighydatisreoi¥ritessisgnotimaianecansplidatedcountiy;ieueld flowaf funds 10

information available. At present, large FX banks provide this information on an end of day basis to
their selectdi LR AEHE §%eh information only reflects the currency flows as registered by the
individual banks. Embodiments of the present invention may allow Central Banks to obtain near

real-time informatiqfh asdiembiatianal aeRRindg ARm LR YO QHGLBILEAqSS gidsy activities in

f
the country. 15 Exchanges currently face a scenario where otten the only way to at rAct new

listings s by@itthg@Vaabty i feeesnbPMiRingadpiores diPacivehifvdarsiso e indittbamal Price

Earning ,(PEvRatie: cambedhighes thanciisaren bxehasgesaNeves0aiietasenss Pipateis-may be

needed in order to be relevant. The ucﬁingnof onlg 20 loc currency limits the access of the Exchange
of mternationai investors, which ¢ rovide diversification, .
to cross border investors as it Is often viewed as confusing, expensive and slow. Exchanges that

deploy embodiments of the present invention can make its securities be viewed as if it was listed in

other geographies ayithk Piaysisalyreeingeipesppnsheancaliow irnesiorefameyerisasde trade the
local s curitizs no differentﬁfé?m tpat of the'%r ow %ome Exchanges. This 25may also attract Global

MNCs listed ORI EYE RS L RISTER; IR 1A QA ERPRNGE WHSCRIAEPRIVS SMBOdRRTENts of the

present invehtisy. basisEmibediswettdf dimisresdratinveniton ranthgediesly thakaigiotal seCL_Jrities_
"local” and giygiinvesigIS R & ENAICSRINIDSITRARIeGOmRRASHION ROy the 38 mgntal, financial

and technological barriers to cross-border securities investment. In other words, investors can make
trading deciSiBh<HIa%e& BRI BbHESEK PrickielyUsaY 1A EVF alftraratiatame [y Negeaatx rates,

which can dpemthggatesionqrersessinwsiaisondys-aspite tepaibcipaieitcvesseas stock markets,
both as.a proxy to overseas economies as well as for investors to participate in the secondary

35listings of foreign companies.
Exchanges currently face a scenario where often the only way to attract new

listings is by cutting a variety of fees and having a mere attractive investor base
where the Price Earning (PE) Ratio can be higher than its peer Exchanges. New
market access products may be needed in order to be relevant. The quoting of only

20 locai currency limits the access of the Exchange to cress border investors as it is
often viewed as confusing, expensive and slow. Exchanges that deploy embodiments
of the present invention can make its securities be viewed as if it was listed in other
geographies without physically being there and can aliow investors from overseas to
trade the local securities no different from that of their own home Exchanges. This

25  may also attract Giobal MNCs listed elsewhere to try a secondary listing in an
Exchange which deploys embodiments of the present invention.

Embodiments of the present invention advantageously make global securities

“tocal” and give investors more choices in their portfolio compaosition, removing the

30  mental, financial and technological barriers to cross-border securities invesiment. In
other words, investors can make trading decisions based on both stock prices
{(guoted in LCY) and executable LCY-cross FX rates, which can open the gates for
overseas investors who aspire to participate in overseas stock markets, both as a
proxy to overseas economies as well as for investors {o participate in the secondary

35 iistings of foreign companies.



21 Figure 9 is a flow chart, designated generally as reference numeral 900, illustrating a method
for trading a security in a foreign currency, according to an example embodiment of the present
invention. At step 902, FX data streamed from onéor more liquidity providers is maintained in a FX
pricing module. At step 5 904, original trade data associated with the security in a trading currency of

th_ehsicurity is_reqahﬁﬁﬂ%ngajénarh@mﬂaagaég@%l&jI@éﬁ@ﬁg@ﬁ% 9@@]@%@1 E@ﬂ@@a@owsoc‘;atled )
with the SECErIt¥ In the or%ﬁzrrené;ﬁ, IS automatjca )(/)%]J?nerate In the market manager moaule. The

market manageriidife ™ BEATRFEEnBratEy The S ShIRIREH tFATE Wata Fr5 0L Bh KnFEX rate
provided byetheipiepeicingdnuehilet 1ibe prebhetnimthotican drsysiEmaiizth&Xexatapiéreanisstiiment can

be implemepted Q0. 2, RIPLIRE RYRIERARR% sehematicrlly shows iBfeiayre @il TRAYES

implemented as software, such as a computer program being executed within the computer system
1000, ghd ifSfruCHIy B Em SBar RAERLOBH I RB RATY i 2 et GriFEBxamPIE
embodimengecurityliBeamnputer systekei060gempnsek aLosgutsmactuiet2002dapidtanodules

h k 10 - [ V] lay 1008,
and printer TH B0 P B R B R a0 Vi
suitable traf8e@flef@aoRy TN %o ErAFIETSEESAPET g askih st Bicathictaneraisik ¥stems such

as Local Arearhistwetiade’ M ObMideoArgarietmededdl b yhe FX bhareomedlirr module 1002 in the
examqlg includes a processor 1018, a Random Access Memory (RAM) 1020 and a Read Only

Memory (ROM) 1022. The computer module 1002 also includes a number of Input/Output (I/O)
interfaces, for exarhipfeny@ptepisyEten wf the dispiiic 60 asineO tarefade3e1ta2840 the

keyboard 10844 conlh@&G081; ntﬁo@fﬂh@cﬁ%ﬂiﬁﬂ@'ﬂw@HHW#@Q%%BI@'%POWWCB@ via an

interconnected bus 1028 and in a manner known to the person skilled in the relevant art. 35
implemented as sofiware, such as a computer program being executed within the
computer system 1000, and instructing the computer system 1000 to conduct the

15 method of the example embodiment.

The computer system 1000 comprises a computer module 1002, input
moduies such as a keyboard 1004 and mouse 1006 and a plurality of output
devices such as a display 1008, and printer 1010.

20
The computer moduie 1002 is connected to a compuier network 1012 via
a suitable transceiver device 1014, to enable access to e.g. the internet or other
network systems such as Local Area Network (LAN) or Wide Area Network
(WAN).
25

The computer module 1002 in the example includes a processor 1018, a
Random Access Memory (RAM) 1020 and a Read Only Memory (ROM) 1022.
The computer moduie 1002 aiso inciudes a number of input/Output (I/O)
interfaces, for exampie /O interface 1024 1o the display 1008, and /O interface
30 1026 to the keyboard 1004,

The components of the computer module 1002 typically communicate via
an interconnecied bus 1028 and in a manner known to the person skilled in the
relevant art.

35
The application program is typically suppiied to the user of the computer

system 1000 encoded on & data storage medium such as a CD-ROM or fiash



22 memory carrier and read utilising a corresponding data storage medium drive of a data storage
device 1030. The application program is read and controlled in its execution by the processor 1018.
Intermediate storage of program data maybe accgr%plished using RAM 1020. 5 It will be
appreciated by a person skilled in the art that numerous variations and/or modifications may be made

to the presepfpveptianas shawads teSnbe dmRRSWARRMLERPSISNG & AR A RRILHOL YHope of the

invention as broadly described. The embodiments are, therefore, to be considered in all respects to be
10illustrativé gﬁ@r%??@%ﬁi@ﬁ\’/l&e I8 AlRFsEPPICAIQYREF RN RTG 2 Contipied 1Biign currency
comprising: @e&Xipntindragdutisomiin@iningiedate stteame dfroragoas at=anoreyhguidity
providers; accompﬁ&%ﬁ g@;gq&mqqﬁ%{ module configured to receive original trade data associated
with the security in a trading currency of the security and to generate converted trade data associated
with thé’security in the foreign currency; wherein the market manager module generates the converted
trade 10data basett oilase R$sRieifEaVisies pyriaa ERIBHGINEMaaURat numarclle/aistRmsas claimed
in claim 1, f%gl&l/%rr com .isa]ip an ogderbgla&}aaggrtmqgule g:eonf;gured to. execute a trade q{%rle security in
the trading currency. 57he systém as Jaimedin' ane T Or Ew’v]eur} Rer gsn%‘ﬁg\mg”&n execution
manager foPBRsclmagta Totaqyh/dermrgeurrenclesniridy. scope of the invention as broadiy

described. The emboediments are, therefore, to be considered in all respecis to be

10 ilustrative and not restrictive,



4. The system as claimed in any one of the preceding claims, further comprising an order manager
module for receiving an order for trading in the security 20in the foreign currency. 5. The system
as claimed in claim 4, wherein the order compris market order identifying the security, an order
guantity, and an order type, 256.The system as claimed in claim 5, wherein the order manager module
initiates queuing apg mpighing of the market order in the trading currency based on a current price,
and the FX execution manager executes the foreign/trading currencies trade based on the FX rate
provided by the FX pricing module. 307.The system as claimed in claim 4, wherein the order
comprises a limit otder idérstybtirg thetsetuyity secuorger afastiy carardecdypeising a set price in the

foreign currency. B.The SyS(p ARCAMIRA L S nNIERINEALIGHBARAIR. IBALE, 35 Initiates

queuing and matching of the limit order in the trading currericy based on a converted price from the set
price in‘the FoPERJIN EdiERQYIH8TSg the FX rate provided by the FX pricing module. 24 9. The

system as claimed in claigh®, svhesngis theiger memasetonislinsriscondigueedrigrajyskithe converted

price based on.an g&ga%%dwl% {aéesfrguna thlg aF>t<r é)c[iir?in pr”lodcul%,f nedsté)c&?'?l%cr%t e_limit order with an
updated limit order for queuing 5an matf}/:hlng. 91! ‘?Heysys e as Cdimed meCiamEss or 9,

wherein thedPRveRegitasts FrinagepestasLine dhe feighy/iraidiadoceieresuiesntade based on the FX rate
provided by the FX pricingHBrgyewunasrReatehing el edimit Qsderat the cdhvdhifiSySiem as

claime%ina of the preceding claims, f rg-ler ompyrising an eBlotter module configured to aggregate
and né exe@%@a%‘?ﬁa'ﬁﬁ%ﬁﬁbﬁ%ﬂ@ﬁﬁg ?Wa%‘gg%ﬁ{[?ﬂ%gﬁ%eones of the iiquidity providers.
2. The system as claimed in claim 1, further comprising an order

manager module configured to execuie a trade of the security in the irading currency.

15 3. The system as claimed in ciaims 1 or 2, further comprising an FX

execution manager for executing a foreign/irading currencies trade.

4, The system as claimed in any one of the preceding claims, further
comprising an order manager module for receiving an order for trading in the security

20  in the foreign currency.

=3 The system as claimed in claim 4, wherein the order comprises a

market order identifying the security, an order quantity, and an order type.

25 8. The system as claimed in claim 5, wherein the order manager moduie
initiates queuing and matching of the market order in the trading currency based on a
current price, and the FX execution manager executes the foreignitrading currencies

trade based on the FX rate provided by the FX pricing module.

30 7. The system as claimed in claim 4, wherein the order comprises a limit
order identifying the security, an order quantity, an order type, and a set price in the

foreign currency.

8. The system as claimed in claim 7, wherein the order manager module
35  initiates queuing and matching of the limit order in the trading currency based on a
converted price from the set price in the foreign currency using the FX rate provided

by the FX pricing moduie.



1512.A method for trading a security in a foreign currency comprising: maintaining, in a FX
pricing module, FX data streamed from one or mare liquidity providers; and receiving, in a
market manager module, original trade data asso€iated with the security in a trading currency of the
security and automatically generating, in 20the market manager module, converted trade data
associated with the security in the foreign currency; wherein the market manager module
automatically generates tEe converted trade data q]%se on an FX rate provided by the FX pricing
module. 2513.The%metho hgsst\f?;(ﬁﬁ‘e%siﬁ%ﬁﬁ?ﬁainz? Whger %?ﬁ%ﬂémegoéggrcmﬁ{@%e%rgﬁjéj%éthe security
in the trading comfignesdusingiasi treeomeanagarientiated on at4irthteethsdeasootaiheeldin claims 12
or 13, furthel-epmprising eXeeWine-Ri dien(tradins CunRRFaHHALE HSING AR XREHIPN manager.
30 15. The method as claimed in any one of claims 12 to 14, further comprising receiving an
order at an B*deP#ENEYer module for trading in the security in the foreign currency. 25 17. The
method as claimed in claim 16, wherein the order manager module initiates queuing and matching of
the market order inl éhe tr%qgng_;‘ Lrency E’Eﬁﬁ%dopm CHirent BFi%e’vﬁ%jré e X exe jop. anager

i ?fon tsﬁ ’ I tdg< bygfsthge)yé!%a(m

executes the foreign/trading currencies trade based on the FX rate provide pricing module.
5 manager executes the foreign/trading currencies {rade based on the FX rate provided

by the FX pricing module upon maiching of the limit order.

10
11 The system as claimed in any of the preceding claims, further
comprising an eBiotter module configured to aggregate and net executed
foreignftrading currencies trades with respective ones of the liquidity providers.
15 12. A method for trading a security in a foreign currency comprising:

maintaining, in a FX pricing module, FX data streamed from one or
more liquidity providers; and

receiving, in a market manager module, original trade data associated
with the security in a trading currency of the security and automatically generating, in

20 - the market manager module, converted trade data associated with the security in the

foreign currency;

wherein the marke! manager module automatically generates the
converted trade data based on an FX rate provided by the FX pricing module.

25 13. The method as claimed in claim 12, further comprising executing a

trade of the security in the trading currency using an order manager module.

14, The method as claimed in claims 12 or 13, further comprising

executing a foreign/trading currencies trade using an FX execution manager.

30
15, The methed as claimed in any one of claims 12 to 14, further
comprising receiving an order at an order manager module for trading in the security
i the foreign currency.
35 16. The method as claimed in claim 15, wherein the order comprises a

market order identifying the security, an order quantity, and an order type.



18. The method as claimed in claim 15, wherein the order comprises a limit order identifying the
security, an order quantity, and an order type in the foreign currency. 1019.The method as claimed in
claim 18, wherein the order manager module initizt8s queuing and matching of the limit order in the
trading currency based on a converted price from the set price in the foreign currency using the FX

rate provided by the7FX prigingnngules1 2RMe methnd assclamapdrinklainds?. whesgk) the order

d djusts th nvert ice b dated FX rate from the FX pricing
module, and RE L e SHE L W AL ebd S Ta IGF b b g ARG 2051, The

module, and rele'Eaece
method as dlaf@egrirecieirast 19icn, 200 Wikereiretssirexenwien erendgetexéraigy/tiaeifgreign/trading

currencies teagie (541 BEEXFPIRDENIGRIRL e Bring ol yag matching of the lmit

order. 22. The method as claimed in any of claims 12 to 21, further comprising 25aggregating
and neﬁing executed foreign/trading currencies trades with respective ones of the liquidity providers
using an eBlotter mMédule The metR3d Adataistatagecaiaditin Wayieg seyeddbemen.aesapster program

code means,fgf BSIMEAGA MU SIS 4peXRelled MRINgd SRdraging g syl n 02
foreign currency, as claimed ift any one of claims 12 to 22.
currency,

10 19. The method as claimed in claim 18, wherein the order manager
moduie initiates queuing and matching of the limit order in the trading currency based
on a converted price from the set price in the foreign currency using the FX rate

provided by the FX pricing module.

15 20. The method as claimed in claim 19, wherein the order manager
module adjusts the converted price based on an updated FX rate from the FX pricing
module, and replaces the limit order with an updated limit order for gueuing and

matching.

20 21. The method as claimed in claims 19 or 20, wherein the FX execution
manager executes the foreign/trading currencies trade based on the FX rate provided

by the FX pricing module upon matching of the limit order.

22 The method as claimed in any of claims 12 to 21, further comprising
25 aggregating and netiing executed foreign/trading currencies trades with respective
ones of the liquidity providers using an eBlotter module.

23 A data storage medium having stored thereon computer program code
means for instructing a computer system to execute a method for trading a security in

30  aforeign currency, as claimed in any one of claims 12 to 22.



