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DATA PROCESSING SYSTEM FOR MANAGING
AND PROCESSING FOREIGN EXCHANGE
TRANSACTIONS

[0001] The present invention relates to the field of data
processing systems for international commerce, and in par-
ticular relates to cross boarder transactions in which a
foreign exchange transaction is required to settle payment
for goods or services. The invention finds particular appli-
cation in relation to large numbers of low value transactions.

[0002] Internet electronic commerce developments have
fuelled the need for foreign exchange transactions involving
small sums for a number of markets, including retail mar-
kets. Websites provide an opportunity for world wide mar-
keting of products. These may be selected and purchased
online, often from a retailer or other business based in a
country foreign to the customer. In retail transactions pur-
chasing is often carried out by means of a credit or debit card
transaction. The customer sees a price for a product on a
foreign website expressed in a foreign currency, and the
customer purchases the goods by providing credit card
details to the website. The credit card scheme, acting on
behalf of both the card issuer and the merchant acquirer
carries out a foreign exchange transaction as part of the
purchase, in order to arrive at a figure in the customer’s
home currency for the foreign currency purchase. This home
currency amount is then applied to the customer’s credit
card or debit card account by the card issuing financial
institution.

[0003] The customer does not actually know what the
charge in the home currency will be at the time of purchase.
He/she simply waits until it appears on his/her credit card
statement. Naturally he/she could estimate what the
exchange rate applied may be; for example with reference to
published tourist rates, or on the basis of past experience.

[0004] The foreign exchange transaction generates a sig-
nificant income stream for the credit card-issuing bank. This
is because the bank applies a retail foreign exchange rate to
the customer’s transaction, but can itself rely upon a whole-
sale foreign exchange rate which the bank obtains in pro-
cessing a transaction.

[0005] The bank, but not the customer, may be able to take
advantage of the wholesale foreign exchange markets by
agglomerating a plurality of individual foreign exchange
transactions of the type described above into a wholesale
transaction. The effect to the bank may be a further profit
arising from the difference between the retail foreign
exchange rate offered to the customer and the wholesale rate
available to the bank. In the case of a credit card transaction
this is in addition to the profit generated by the offering of
credit to the customer in the normal manner of a credit card.

[0006] Of course, trans-boarder transactions are not lim-
ited to retail credit and debit card payments. Other payment
methods may be used, such as direct currency transfer from
one bank account to another foreign bank account. Typically
however a foreign exchange transaction is conducted in the
home country of the customer and the payment is transferred
in the appropriate foreign currency.

[0007] A problem with this mechanism is that where a
transaction involves relatively low value payments, the
customer will not be able to access wholesale foreign
exchange rates, which will usually only be available on very
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large value transactions. Hence low value foreign exchange
transactions are typically inefficient, and act as a constraint
to cross border trade. This is particularly true of the Internet
market, which provides a ready mechanism for cross boarder
transactions such as retail sales, foreign share dealing, fund
transfers etc.

[0008] Cross boarder foreign exchange transactions are
not limited to e-commerce, and the present invention seeks
to improve the efficiency of any transaction involving the
purchase by a customer in one currency of goods or services
offered in another currency, in which the supplier is to be
paid in its home currency.

[0009] Current transaction processes penalise the payee by
transferring the foreign exchange cost burden to the payee.
In the example of a credit card purchase, the customer
obtains a relatively unfavourable exchange rate, and may not
know the actual foreign exchange rate which will be applied,
and therefore the actual cost of the goods or service he/pur-
chases until the transaction appears on a statement of
account. He/she could of course contact their bank to ask for
the instantaneous exchange rate, but this requires him/her to
go to the effort of making contact, and in addition conduct-
ing a calculation to obtain the actual cost. For low value
transactions the consumer is most unlikely to bother, and
simply puts up with the inconvenience of not seeing the
actual cost.

[0010] Trans-border payments involving foreign exchange
are often made by credit card. In effecting any credit card
payment there are two distinct elements to a payment; issue
and acquisition. The credit/debit card industry is divided
along two distinct lines. These are card issuing and card
acquiring. Cards are available under different “schemes”,
such as Visa, Mastercard, American Express (all trade
names). Each of these schemes imposes rules which ensure
the acceptability of the cards by all parties.

[0011] Card issuing is undertaken by a wide range or
banks and non-bank entities. The Card issuers issue cards to
the cardholder and have responsibility for providing credit,
payment and accounting services. For example Royal Bank
of Scotland (trade name) issues cards under the Mastercard
scheme.

[0012] Merchant acquirers provide the merchants who sell
products and services with the infrastructure for accepting
card based payments. Merchant acquisition is a highly
commoditised business that is dominated by a small number
of global providers. For example RBS Card Services is one
of the the largest multi-currency global merchant acquirers.
It has the capability to accept card transactions in any
foreign currency for settlement in about 25 different curren-
cies according to the needs of individual merchants.

[0013] Currently the management of foreign exchange
currency exposure is based upon exchange rates quoted by
the various card schemes through which settlement is man-
aged. Typically currency exchange rates which are three
days old are used to settle transactions. This has in the past
not been too much of a problem to the merchant acquirers as
the margins applied to the transactions are high and capable
of absorbing fluctuations over that time period. However, as
the volume of transactions has increased the benefits of a
more efficient system have become apparent.

[0014] Another area where foreign exchange transactions
commonly take place is the electronic transfer of money by
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individuals in one country to persons in another country.
Migrant workers may work in one country to support a
family in another country. Currently an exchange rate trans-
action is carried out by the money wirer on the individual
sum transferred, so that the money reaches the foreign
destination having already been exchanged into the appro-
priate foreign currency. Payment may be by made to the
wiring agent by cash or card, but the foreign exchange
transaction is conducted by the wiring agent. This may be at
an unfavourable rate, and may also be subject to a fixed
surcharge.

[0015] Other foreign exchange transactions may be manu-
ally conducted, involving for physical foreign exchange
instruments, such as cash or cheques. This is slow and also
acts as a brake on foreign exchange transactions.

[0016] The present invention seeks to provide a data
processing system capable of managing foreign exchange
transactions in a manner which improves efficiency, so that
transactions may be conducted at lower costs per transac-
tion.

[0017] According to one aspect of the present invention
there is provided a digital data processing system for man-
aging foreign currency exchange transactions, which system
includes:

[0018]

[0019] client data communication means permitting
communication between the core system and a plu-
rality of satellite client systems, each of which cli-
ents is a source of foreign exchange transactions,

[0020] rate provider data communication means per-
mitting communication between the core system and
at least one system which is associated with a
provider of wholesale foreign exchange rates,

[0021] settlement data communication means permit-
ting communication between the core system and
one or more settlement banks hosting foreign cur-
rency accounts for the core system,

a core data processing system,

[0022] wherein the core system is provided with software
implementing the following features:

[0023] means for periodically obtaining from the rate
provider wholesale foreign exchange rates,

[0024] means for modifying the wholesale foreign rates to
provide client foreign exchange rates,

[0025] means for communicating the client foreign
exchange rates to the clients’ systems whereby the client
may quote prices in foreign currencies,

[0026] means for logging a plurality of foreign exchange
transactions provided by the clients,

[0027] means for collating the transactions received into
common currency pairs from multiple clients and accumu-
lating the transactions by common pairs, thereby to produce
for each currency pair a single aggregated foreign exchange
transaction,

[0028] a wholesale settlement engine providing a whole-
sale transaction settlement function in which aggregated
transactions are settled with the relevant rate providera retail
settlement engine in which instructions are given to make
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appropriate payments to client bank accounts whereby the
individual transactions are settled.

[0029] Preferably the client data communication means
permits real-time communication, whereby transactions
may be continuously received. “Real time” communication
means that transactions are received without batching of
transactions into groups, although batching may occur over
short time periods.

[0030] In a preferred arrangement, the means for modify-
ing the wholesale foreign rates to provide client foreign
exchange rates is adapted to modify rates on a client by
client basis, so that each client obtains an individual rate. In
this way margins may be tailored according to the volume
and type of transactions each client provides. Hence, the
individual rates may be calculated having regard to data
representative of previous transaction characteristics,
whereby a modified rate appropriate to the amount and
character of transactions provided by the client is calculated.

[0031] In preferred arrangements, the means for collating
the transactions received is adapted to accumulate and
aggregate transactions on a client by client basis, so that an
aggregate position in each relevant currency pair is devel-
oped and maintained for each client.

[0032] Preferably the means for collating the transactions
received includes a netting engine for netting the aggregate
positions developed for each client, thereby to develop an
overall net position in each relevant currency pair. The
netting allows the system efficiently to manage the currency
pair positions and minimise the foreign exchange settlement
activity required by offsetting a short position in a particular
currency pair from one client against a long position in that
currency pair from another client.

[0033] In another aspect of the invention, the settlement
engine includes an algorithm for automatically instructing
the execution of a foreign exchange transaction correspond-
ing to the net position in a currency pair when the net
position for that currency pair reaches a predetermined level
and/or a foreign exchange rate communicated by a rate
provider is optimal. In this way the system can react to
instantaneous market conditions in order execute a net
position wholesale trade when the conditions are favourable.

[0034] Although the system is capable of operating with
rates from a single rate provider, in a preferred embodiment
there are a plurality of rate providers, and the algorithm
selects a rate provider offering an optimum rate for execu-
tion of the net position transaction. Beneficially, the client
positions and net position in each relevant currency pair are
maintained on a real time basis so that execution may be
instructed at any time.

[0035] The client foreign exchange rate is produced by
modifying the wholesale rate by applying a margin. In
another aspect there are a plurality of rate providers and, for
each currency pair, the wholesale exchange rate used in the
modifying process is a calculated rate which represents a
blend of a plurality of wholesale rates provided for the
currency pair.

[0036] The present invention will find wide application.
For example a client may be one or more credit card or debit
card schemes, and the transactions communicated by that
client are retail trans-border transactions. Alternatively—or
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in addition—a client may be is a provider of online share
dealing, and the transactions are linked to trans-border share
purchases. A client may be a provider of foreign currency
wiring services. A client may be a provider procurement
agent, and the client provides a plurality of transactions
relating to the procurement of goods or services for a
company.

[0037] The present invention is particularly suitable for
providing a mechanism for foreign currency exchange for
small transactions at highly efficient processing costs and
exchange rates which are considerably less than traditional
retail rates, and closer to wholesale rates. This provides a
potential benefit to both the consumer and retailer, as well as
providing a source of profit to the provider of the system.

[0038] Certain more detailed, although not necessarily
limiting, aspects of how the system functions are explained
in the following.

[0039] Wholesale Rate Distribution—see FIG. 3

[0040] The system according to the invention should be
capable of obtaining wholesale exchange rates in all cur-
rency pairs. The system may obtain rates from a sole rate
provider, or may obtain multiple rates from several rate
providers. In this the case of multiple rate providers, a
provider may be chosen on the basis of various factors,
including the staleness and tolerance of the rate provided.

[0041] Client Rate Calculation and Distribution—see
FIG. 4

[0042] Before rates are distributed to the clients (or
schemes) a percentage margin is typically added. Hence the
client rate corresponds to the wholesale rate plus a margin.

[0043] Where the client provides a rate for another party,
for example a retailer, the client may apply its own margin
to give a retailer rate. The margin applied may vary accord-
ing to the size of retailer transactions or volume of transac-
tions.

[0044] Once the system has calculated a full range of
client rates for the currency pairs, the client rates may be
distributed to the clients via the data communication means.

[0045] The cycle of rate calculation and distribution may
be repeated from scheme to scheme.

[0046] Transaction Receipt—see FIG. 5

[0047] The scheme will continuously receive foreign
exchange transactions from all of the clients in real time. The
transactions will all be buffered (logged and accumulated) to
produce an aggregated transaction.

[0048] Wholesale Transaction Aggregation—see FIG. 6

[0049] The system will be provided with an account for
each foreign currency in respect of which transactions may
be made. The account will be with an appropriate settlement
bank. As a result of the continuously arriving transaction
packets, the position of each currency held by the system
will typically fluctuate between long and short positions. A
decision may be made to settle an instantaneous decision,
based upon predetermined criteria such as currency
amounts, exchange rates, rate trends. Thus settlement trades
may be made automatically by specifying a threshold cri-
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terion or criteria at or beyond which settlement is made.
Alternatively, or in parallel, settlement may be by manual
instruction or override.

[0050]

[0051] In order to facilitate the settlement of each of the
transactions, each client will typically be provided with a
bank account for each different currency in which it trades.
Once the system’s wholesale currency accounts have suffi-
cient sums from the wholesale settlements, then the system
will execute the individual client settlements. By the end of
the day (or whenever retail settlements are to take place) the
system will have registered a long or short position for each
client’s transaction currency and will execute a series of
transfers between the retail accounts and the wholesale
accounts to settle the positions. A long position in a particu-
lar currency will result in the transfer of funds from the
client’s currency account to the system’s wholesale account.
Conversely, a short position in a particular currency will
result in the transfer of funds from the system’s wholesale
currency account to the client’s currency account.

Individual Transaction Settlement—see FIG. 7

[0052] Following is a description by way of example only
and with reference to the figures of the drawings of one
method of putting the present invention into effect.

[0053]

[0054] FIG. 1 is a schematic diagram showing how the a
system according to an embodiment of the present invention
relates to client systems and rate provider systems.

[0055] FIG.2 is a schematic diagram which is a flow chart
demonstrating functional aspects of the system according to
the present invention.

[0056] FIGS. 3 to 7 are schematic representations of
certain generalised elements of the system according to the
invention.

In the drawings:

[0057] The present invention may be implemented by
software designed to run on data processing systems and
networks. The production of suitable software may be
regarded as routine to the person skilled in the art of
programming for the electronic implementation of financial
and business transactions. Hence the code required is not
described in detail in this patent application.

[0058] Preferred Embodiment

[0059] The present embodiment concerns a system shown
schematically in FIGS. 1 and 2. In FIG. 2 a core digital data
processing system is shown as 10. This system is in digital
data communication with the wholesale foreign exchange
markets 11. Digital data communication between the core
system 10 and the foreign exchange markets may be pro-
vided by means of dedicated networks 12, including con-
ventional wire networks or fibre optic networks. Alterna-
tively the communication may be by means of the pre-
existing data networks 12, such as the telephone network,
including for example modem based and ISDN type net-
working. The foreign exchange market comprises a plurality
of rate providers 13, which may typically be banks, but
which may also be any financial institution capable of
providing wholesale foreign exchange rates. Each of the rate
providers has its own digital data processing system through
which rates may be generated and then made available to the
core data processing system by data transfer via the data
network.
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[0060] The core system is also in digital data communi-
cation with a plurality of client systems 14. As with the
digital data communication between the rate providers and
the core system, dedicated or pre-existing data networks 15
may be used to enable data communication between the
client systems and the core system. The clients systems are
sources of data corresponding to foreign exchange transac-
tions. These transactions may arise from several sources,
depending upon the business of the client.

[0061] The client may be an Internet-based retailer and the
transactions may be retail transactions involving trans-bor-
der purchases which involve foreign currency exchange (i.c.
exchange between a currency pair, for example US Dollars
to GB Pounds).

[0062] The client may be a money wiring service in which
money in one country is “wired” to another country. These
transactions are frequently generated by workers who work
in one country to support a family in another country or
businesses making payments for goods and services
received from overseas.

[0063] The client may be an Internet-based payment
secure mechanism provider, used by a plurality of Internet-
based goods/service providers and customer subscribers
who need to make payments to the providers. Various
systems exist in the Internet market place, and may be
targeted at the business to business market, or person to
person, or person to business markets. These will generate
significant volumes of foreign exchange transactions where
trans-border transactions are taking place.

[0064] The client may be a credit card scheme, in which
credit card payments in a home currency of a purchaser are
made to retailers who require payment in a foreign currency.

[0065] The types of client are unlimited, provided that the
client is capable of providing significant volumes of foreign
exchange transactions. The clients who will most benefit
from the system of the present invention are those which
generate large volumes of low value transactions, although
other clients who would not normally be able to access
wholesale foreign exchange rates will benefit.

[0066] The detailed functions conducted by the core sys-
tem are shown in FIG. 2. The core system 10 has a rates
message interface 19 for periodically obtaining from the rate
provider wholesale foreign exchange rates from rate pro-
viders 13. The rate providers typically provide rates across
wide range of currency pairs, although the rate providers
may choose to limit the rates provided to a limited range of
currency pairs. However, by obtaining rates from a range of
providers it is possible to obtained rates for all currency pairs
likely to be the subject of significant volumes of transac-
tions. The frequency with which the wholesale rates are
periodically obtained will depend upon the volatility of the
market, and may vary from currency pair to currency pair,
but may for example be every hour. The system is able to
specify the rate provider per scheme and/or currency pair.

[0067] The core system has a rate blending 20 engine
which, for each currency pair, calculates the degree in
variation between rates from provider to provider, and issues
a blended rate which is representative of the state of the
market, and serves as a predicted rate. The predicted rate is
used as the basis for rates communicated to the clients, for
the purposes of calculating the foreign exchange rates which
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will be applied to the transactions corresponding to the client
during a given time period (until the next wholesale rate
update and rate blend is carried out).

[0068] The blended rates are modified to provide client
foreign exchange rates. This modification is conducted on a
client by client basis, so that account may be taken of the
numbers of transactions, size of transactions and nature of
transactions (i.c. which currency pairs are usually involved),
any credit risk involved in trading with the client, and gross
profit margin to be applied. Hence a tailored rate is made
available for each currency pair to each client. The modified
rates are then distributed to clients by a rates distribution
engine 21. The distribution engine may distribute direct to a
client trading application 22, or to via a dedicated interface
23. The client is then able to use these rates to quote prices
for goods and services in a range of foreign currencies, or to
allow subscribers to the client to do the same. By quoting
prices in foreign currencies, and accepting payment in
foreign currencies, the client will generate a significant
number of transactions involving foreign currency
exchange. The customers of the clients will also be given
exact prices for goods or services, without having to esti-
mate separately exchange rates, or rely upon inefficient retail
exchange rates.

[0069] Foreign exchange transactions are continuously
communicated from the clients to the core system via a
transaction receipt and validation function 24. For each
client, a transaction aggregation engine 25 aggregates trans-
actions currency pair by currency pair. The aggregated
individual client positions for each client are then netted
across all clients by a wholesale settlement engine 26. This
generates a net position in each currency pair. In this way
long positions in one currency pair from one client may be
offset against short positions in the same currency pair from
another client. In this way the system continuously calcu-
lates and updates an instantaneous position in each currency
pair. Because of the netting which occurs, frequently a client
positions (or portions of positions) may be effectively settled
internally, providing an income stream for the system.

[0070] In parallel with the currency pair position calcula-
tions described above, the wholesale settlement engine 26
frequently obtains rates from the rate providers (via the rate
aggregation engine 22) for relevant currency pairs. Once a
threshold level has been reached in a currency position to
make a wholesale trade feasible, the best wholesale rate is
selected from the rate providers, and the system instructs
execution of a wholesale settlement trade via a wholesale
settlement trading engine 27. The engine instructs settlement
with a wholesale settlement bank 28 associated with the best
rate provider, thereby to settle the position in that currency
pair. In this way the system takes advantage of the best
wholesale rate, which is likely to be better than the blended
rates provided to clients, thereby to generate a system profit.

[0071] In paralle]l with the wholesale settlement, the
wholesale settlement engine communicates with a retail deal
message interface 29. The deal interface 29 provides a client
settlement function in which instructions are given to make
appropriate payments to client bank accounts 30 whereby
the individual client positions are settled. In order to conduct
the client settlement, the core system maintains a plurality of
bank accounts in each currency. In this way the client may
be paid in its home currency, no matter where the client is
based.
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[0072] The present invention is particularly suitable for
providing a mechanism for foreign currency exchange espe-
cially suited (but not limited) to large volumes of small value
transactions at highly efficient processing costs and
exchange rates. Because of the system efficiencies involved
in aggregating and netting, and obtaining wholesale rates,
the system of the invention provides a remarkable potential
benefit to both consumers and retailers, as well as providing
a source of profit to the provider of the system.

1. A digital data processing system for managing foreign
currency exchange transactions, which system includes:

a core data processing system,

client data communication means permitting communi-
cation between the core system and a plurality of
satellite client systems, each of which clients is a source
of foreign exchange transactions,

rate provider data communication means permitting com-
munication between the core system and at least one
system which is associated with a provider of whole-
sale foreign exchange rates,

settlement data communication means permitting com-
munication between the core system and one or more
settlement banks hosting foreign currency accounts for
the core system,

wherein the core system is provided with software imple-
menting the following features:

means for periodically obtaining from the rate provider
wholesale foreign exchange rates,

means for modifying the wholesale foreign exchange
rates to provide client foreign exchange rates,

means for communicating the client foreign exchange
rates to the clients’ systems whereby the client may
quote prices in foreign currencies,

means for logging a plurality of foreign exchange trans-
actions provided by the clients,

means for collating the transactions received into com-
mon currency pairs and accumulating the transactions
by common pairs, thereby to produce for each currency
pair a single aggregated foreign exchange transaction,

a wholesale settlement engine providing a wholesale
transaction settlement function in which aggregated
transactions are settled with the relevant rate provider,

a retail settlement engine in which instructions are given
to make appropriate payments to client bank accounts
whereby the individual transactions are settled.

2. A digital data processing system as claimed in claim 1
wherein the client data communication means permits real-
time communication, whereby transactions may be continu-
ously received.

3. A digital data processing system as claimed in claim 1
wherein the means for modifying the wholesale foreign
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exchange rates to provide client foreign exchange rates, is
adapted to modify rates on a client-by client basis, so each
client obtains an individual rate.

4. A digital data processing system as claimed in claim 3
wherein the individual rates are provided with reference data
representative of previous transaction characteristics,
whereby a rate appropriate to the amount and character of
transactions provided by the client is calculated.

5. A digital data processing system as claimed in claim 1
wherein the means for collating the transactions received is
adapted to accumulate and aggregate transactions on a client
by client basis, so that an aggregate position in each relevant
currency pair is developed and maintained for each client.

6. A digital data processing system as claimed in claim 5
wherein the means for collating the transactions received
includes a netting engine for netting the aggregate positions
developed for each client, thereby to develop an overall net
position in each relevant currency pair.

7. A digital data processing system as claimed in claim 6
wherein the settlement engine includes an algorithm for
automatically instructing the execution of a foreign
exchange transaction corresponding to the net position in a
currency pair when the net position for that currency pair
reaches a predetermined level and/or a foreign exchange rate
communicated by a rate provider is optimal.

8. A digital data processing system as claimed in claim 7
wherein there are a plurality of rate providers, and the
algorithm selects a rate provider offering an optimum rate
for execution of the net position transaction.

9. A digital data processing system as claimed in claim 6
wherein the client positions and net position in any each
relevant currency are maintained on a real time basis so that
execution may be instructed at any time.

10. A digital data processing system as claimed in claim
1 wherein the client foreign exchange rate is produced by
modifying the wholesale rate by applying a margin.

11. A digital data processing system as claimed in claim
1 wherein there are a plurality of rate providers and for each
currency pair the wholesale exchange rate used in the
modifying process is a calculated rate which represents a
blend of a plurality of wholesale rates provided for the
currency pair.

12. A digital data processing system as claimed in claim
1 wherein a client is one or more credit card or debit card
schemes, and the transactions communicated by that client
are retail trans-border transactions.

13. A digital data processing system as claimed in claim
1 wherein a client is a provider of online share dealing, and
the transactions are trans-border share purchases.

14. A digital data processing system as claimed in claim
1 wherein a client is a provider of foreign currency wiring
services.

15. A digital data processing system as claimed in claim
1 wherein a client is a provider procurement agent, and the
client provides a plurality of transactions relating to the
procurement of goods or services for a company.

#* #* #* #* #*



