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(54) Title: METHOD AND SYSTEM FOR CURRENCY CONVERSION
(57T) Abstract
o . 2 user N

The present invention is a currency translation system INPUT, DATA
(10) that provides for the dynamic translation of a first cur- outp FEED .10
rency value into a target currency value for the purpose of 45 3 l /
aiding localization and globalization of financial transactions. ) :

The system (10) may be used as a standalone translation sys-
tem or it may be embedded in a larger application such as
a financial analysis program, a spreadsheet, a compound or
object-loaded document, dynamic Web pages and other dy-
namically-generated content, databases or stored procedures,
or a Web commerce program. The system (10) takes as in-
put the starting cumrency (100), a target currency (100), and
transaction rules (110). The system (10) maintains a database
(20) of currency rates, currency histories, conversion rules and
currency representation data. Optimization (230) and back-
tracking (240) techniques are used to deal with partial rate
information and in order to find optimal valuations involving
a chain of currency translations. The system (10) can produce

a single result or a matrix of results from which the user can
choose an optimal valuation. The system (10) also provides
for the formatting (330) of a numerical currency value into a -
presentation specific to the locale of the translation request.




del ayed market rates, inmmediate market rates, future rates 35 (forecasts
and with interest-bearing conponents), options (bets as to future price for

sal es or acOwighdoidepsg Of @ currency), stripped bonds, and any o
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2 direction of currency translatlon (|.e. fromUSD to DEM or DEMto USD)

bi.ds, asks, transactio fﬁﬁhﬁﬁﬁi I C
dates/tlnes/currency pgp; re nlsS|ng or uhaval FShvgﬁgﬁﬁi The

constantly changing rel ative val ues of currencies further conplicates the
operation of currency translation. Currencies undergo sudden and rapid
deval uation, and reissues. |l n _addition, new currencies are introduced from

time to time, as whenCEO§S: REEERENCE F@g@?ﬁé@EHsAPﬁbiﬁéTEQNSpean Uni on, 10

whi ch $l ans on |ntrodUC|ng a new currency, the Euro, |n 1999. Finally, a

currency is no tal t Eqr exanple a "d ar" couyld define a
Uni t ed étates é%$1 %é%ﬁ' QEYL Tority, ofy tﬁgpglsESEﬁldollar
has a difﬁppéﬁpa¢ab@ennn 6@V§ﬁ€meé7t&1éatharbhr30a 18p8e whsch fluctuates
by usage, p%év&@ioﬁhiea% %ﬁ%ﬁ”ﬁhat 38?o7§”949"g£1%h”ﬁar2{}e%90' %ﬁgg

al so have a d|f erent ased on wh a7tr
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acceptancg .20 _Fr.anc gnd th % SO0 _are i ope used I n Andorra, for
exanpl e. alua ion Indepéndent of the Orlglna bgectlve

Currencies."

FIELD OF THE INVENTION

15 This invention relates generally to computer systems and
more particularly to dynamically converting a first currency
to a second currency on a computer system.

BACKGROUND OF THE INVENTION

20 The need to convert currencies presents an ongoing
problem in international commerce and includes not only the
need to translate between the currencies of a sender of a
product and a receiver, but also those of handlers of the
product and any taxing entities in between the sender and

25 receiver. Further, translation between currencies involves
translating representations of the currencies as well as
translating currency values.

While currency conversion is at face value a simple

mathematical event, many obstacles prevent effective and

30 direct implementation. These obstacles include the date and
time sensitivity of currency values, and the complexity of
rate data, that is, the time value of money. Currency rate
data comprises historical rates, prior market close rates,
delayed market rates, immediate market rates, future rates

35 (forecasts and with interest-bearing components), options
(bets as to future price for sales or acquisition of a
currency), stripped bonds, and any other financial
instruments. Currency rates vary depending on factors such as



A reliable currency translation systemnust be able to handle the foll ow ng
situations: mssing rate information, translation froman original currency
basis to an g8 j.ye 25 currency target through one or nore_internediate
currenci es, aB]c?sﬁigﬁsaction costs and spreads where bid and aé’fqms’?’ﬁ@d?e

contracts can substantially devalue the #esults. In the case where a
servi ces avail abl e
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this task efficiently and accurate acco
fi nanci al Yee¥eeABRLE-35 and projections, etc., it is desirable to have a
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t he businggsgﬁgg%?%é’th%ﬁoﬁﬁrggngé?gl8§er§g§?ﬂ$§§§¥§5ﬁp‘§EﬂﬁéF°bﬁ§Fﬁher
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for translating,currencies froma Dbase currency ‘hostTng businéss to a
currency usef uf 1P8t1¥ot @nEHEFSRE¥ SHERQL (3R rRACt entity. For example,

a "dollar" could define a United States Dollar, a Sierra Leone

Dollar, or many others. Each dollar has a different value in
reference to each other, a value which fluctuates by usage,

15 the size of the translation, and over time. The dollar may
also have a different value based on where a trade (or posted
bid/ask) takes place. Further, the currency of a specifie
country is not always a single entity, and could be
represented by multiple currencies of common acceptance. The

20 Franc and the Peso are both openly used in Andorra, for
example. . :

A reliable currency translation system must be able to
handle the following situations: missing rate information,
translation from an original currency basis to an objective -

25 currency target through one or more intermediate currencies, -
and transaction costs and spreads where bid and ask or future
contracts can substantially devalue the results.

In the case where a potential customer wants to compare
costs of goods or services available from sources in a

30 plurality of countries, such as a trans-oceanic telephone
circuit at the countries terminating that line, the task
quickly becomes time-consuming and onerous. There is a need
for a system to perform this task efficiently and accurately.

In accounting functions including financial statements

35 and projections, etc., it is desirable to have a uniform asset
base in order to track currency data with respect to time.
There is a need for a system which translates currency to base
values which can be compared over time.



10 Web site. An accurate and reliable neans for translating between’
currencies would al so be useful to potential custoners reading printed

publ i cati onyo @fseRherwi se involved in international trade. Goyyesmrogssof
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Conversion of the value alone from one currency to
15 another is insufficient for complete solution to the problems
of currency conversion. Currencies are not displayed the same
way in every country and customers expect that a currency
format is localized with the prevailing accepted syntactical
standard. It would be very useful, for example, for a Web
20 user accessing a page originating in another country to see
prices in the Web user’s own currency, displayed in the
locally accepted format. The display of currency formats in
the expected format in a remote location is complex and not
handled by existing systems énd methods at the current time.
25 Standard techniques for numerical formatting are insufficient
because the currency value is not merely formatted, but also
might contain prefixes, suffixes, unusual symbols, and sub-
and superscripting. '
The problem for multilingual and multiple currency web
30 sites is that not every language or culture formats currencies
(and numbers) in the same way. For example 1,000,000.00 in
the U.S. becomes 1.000.000,00 in Germany. In addition,
various currencies have locally accepted display formats. For
example, some locales will display 1'000'000 and o1
35 (superscript/subscript) instead of 1.000.000,00. Furthermore,
currency symbols and formatting are based on prefixes,
suffixes, and the handling of negative values in different
ways. The differences in currency representation create
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Iocaﬂ)cufuéﬁmlésafUranemHELenoneqﬁesEXt For Pusitead,2anddata |ists. It is
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needed in a reliable translatlon system.

It remains desirable to have a method and apparatus which
provides easy currency translation in a manner structured to

15 provide conversions within the natural workflow of business.

It is an object of the present invention to provide a
method and apparatus for performing currency translation which
accommodates dynamic currency data.

It is another object of the present invention to provide

20 a method and apparatus for displaying product prices in local -
currencies on Internet or web-based product catalogs.

It is another object of the present invention to provide
a method and apparatus for converting and displaying currency .

values in local currencies for conversion of text for printed
25 price lists.

' It is another object of the present invention to provide
a method and apparatus to translate the value of assets in
foreign denominations to a base cﬁrrency or any other foreign
currency, Or currency equivalent such as gold, platinum,

30 palladium, silver, or rhodium.

It is another object of the present invention to provide
a method and apparatus to maintain a uniform asset base
valuation for accounting functions such as financial
statements. |

35 It is another object of the present invention to provide
a method and apparatus to provide arbitrage opportunities for
currency speculation by using fast, accurate and reliable
currency translation.
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the FASB {2 #9’19993’1) standards for providing cross-currency valuations at the
time of the transaction or converted bal ance sheet roll ups at current 15
val ud®fi ons. It is another object of the present invention to provide

a method and apparatus to support.accounting systems so that
transactions can conform to the FASB 52 (1981) standards for
providing cross-currency valuations at the time of the
transaction or converted balance sheet rollups at current

15 wvaluations.

It is another object of the present invention to provide
a method and apparatus to perform logistical support for
arranging international sales and delivery by providing
reliable currency valuation and projections.

20 It is another object of the present invention to provide
a method and apparatus to optimizing costs or profits for
international investment transactions. |

It is another object of the present invention to provide
a method and apparatus toevaluate travelers' checks and other

25 cash-convertibles.

It is another object of the present invention to provide
a method and apparatus to display a currency value in the
locally expected format.

It is another object of the present invention to provide

30 a method and apparatus to resolve currency codes (common
character-based and numeric), country names, exéhange rate

- symbols, and currency names in converting from one currency to
another. '
It is another object of the present invention to provide
35° a method and apparatus to provide display localization
independent.@f any computer configuration including language
settings, keyboard layouts, preferred date formats, and
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SUMMARY OF THE INVENTION

The problems of translating between currencies are solved
by the present invention of a method and apparatus for
localizing currency valuations.

15 The present invention is a currency translation system
that provides for the dynamic translation of a first currency
value into a target currency value for the purpose of aiding
localization and globalization of financial transactions. The
system may be used as a standalone translation system or it

20 may be embedded in a larger application such as a financial
analysis program or a Web commerce program. The system takes
as input the starting currency, a target currency, and
transaction rules. The system maintains a database of
currency rates, currency histories, conversion rules and

25 currency representaﬁion data. Optimization and backtracking
techniques are used to deal with partial rate information and
in order to find optimal valuations involving a triangulation
of currency translations. The system can produce a single
result or a matrix of results from which the user can choose

30 an optimal valuation. The system also provides for the
formatting of a numerical currency value into a presentation
specific to the locale of the translation request.

Eufther, the system includes support for translation
from a single original currency to plural objective

35 Currenéies, either as a single original to a single objective,
a single original to plural objectives, plural originals to.
one-for-one plural objectives, plural originals to plural
objectives. In other words, one basis can generate a specific
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- two purposes. PFirst, reduction of mixed basis values to a

15 single currency basis simplifies asset management and
accounting. Second, immediate and dynamic currency
translation facilitates global finance and optimal markets in
terms of locating the best investments and financing.

The currency translation system can be used to

20 dynamically translate currencies from a base to that which is
familiar to a web user in another country, to roll-up a
multinational's accounting system into a single currency
basis, or to evaluate an investment in different countries.
The system provides for impleméntation of accounting systems

25 and data storage of currency or balance sheet valuations using
unlimited bases with rollup to a single or many objective
currencies while accounting for the present or future value of
money. The invention is a system and method that provides for
the formatting of a numerical currency value into a

30 presentation specific and necessary for the localization and
globalization of business. The system formats currency values
for visual display in a presentation consistent with localized
expectations. -

The currency translation system will facilitate local

35 Dbusiness to realize international commerce opportunities. The
results for customers in the market will be acceptable and
familiar rather than "foreign.® This is an important aspect
in creating the essence of localization and
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currency and financial transaction processing operations.

The present invention together with the above and other

advantages may best be understood from the following detailed
15 description of the embodiments of the invention illustrated in
the drawings, wherein:

BRIEF DESCRIPTION OF THE DRAWINGS

20 Figure 1 is a schematic diagram of a currency converter
system according to principles of the invention as implemented
in a preferred embodiment thereof;

Figure 2 is a flow chart of the operation of the currency
cohverter system shown in Figure 1;

25 Figure 3 is a flow chart of the operation of the currency
converter empioying optimization techniques in cases of
partial data according to the principles of the present
invention; and,

Figure 4 is a flow chart of translation of the

30 representation of currencies according to principles of the

present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

35 Figure 1 shows a currency converter system 10 according
to principles of the present invention. The currency
converter system 10 resides generally in a computer system
having a currency converter processor (hereafter referred to



The system provides for inplenentation of accounting systens 25 and data
storage of currency or bal ance sheet valuations using unlimted bases with
rol | up towo9dsere or nmany obj ective currenci es whil e accourRGTAISPEO6948he
present or future value of noney. The pnvention is a system and net hod t hat
provides for the formatting of a numerical currency value into a 30
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storefronts and web-based advertising. This process and nmethod_w |
S|npllff' lﬁﬂQB?ﬁﬁH%qqﬂeaThe currency converter system 10 translates

the original currency value, according to these inputs and
also stored conversion rules, into a value for an objective
15 currency, or target currency. The currency converter system
10 then provides an output in a format as required by the
user, whether the user is a person or a process.
In the present preferred embodiment, the user inputs are
stored in the user specifications data structure 35. The
20 substantive currency information is in a currency codes data
structure 40. The information for the currency symbol and
other visual presentation is in a currency symbol data
structure 45. The currency country information is stored in a
country code data structure 50. The transaction information,
25 e.g. source and target dates, is in a transaction data
structure 55. Information relating to the value of the
transaction with respect to the transaction context is stored
in a foreign exchange (FX) valuation data structure 60. A
flag data structure 65 holds the data for the various flags in
30 the currency converter system 10. These are exemplary data
structures for the present preferred embodiment of the
invention. The invention may be carried out using other
possible data structure arrangements.
The valuation of the currency is translated according to
35 a change in basis. That is, the objective currency value is
the target value resulting from a calculation using a new
basis. The basis includes the elements of: country, currency.
name, currency code, ISO character code, currency symbol, the



currency and financial transaction processing operations. The present
I nvention together with the above and ot her advantages may best be
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THE DRAW NGS 20 Figure 1 is a schematic diagramof a currency _
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Figure 1 sgoms a currency converter system 10 according to prrnciples of
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o111 2OgbRuopufo S MEQEHLETEY SEINEILE P qald & el BaE 20 B¢
syst¥n 10imecint srdeerto neffed@Sivelly prransibst® Wyrndencies. This is
accomplished in the present embodiment of the invention, by
the combined data structures of the currency codes data
structure 40 combined with the FX valuation data structure 60.
The two data structures combined store currency identification
15 information, time values and an associated basis, which is
described above. For historical values of currency, currency
rates would be delivered by the rate data feed, or data having
multiple entries with various associated times and bases, in
relation to a plurality of other currencies could be stored.
20 In alternative embodiments, the Euro could be used as a base
currency. In further alternative embodiments, a basis may be
translated to a currency equivalent such as gold, platinum,
palladium, silver, or rhodium.
Figure 2 shows a flow chart of the method of operation of
25 the currency converter 15. First, the currency converter 15
accepts inputs of data from the user, block 100. The user
input data includes the original currency valuation, the
target objective currency, and transaction rules including the
dates and times defining the transaction or transactions, and
30 descriptions of the original and objective currencies as shown
in the user specifications data structure 35 in Figure 1. The
user specifications are not limited to those listed here.
The inputs could be from a human user, inputs from a
computer program, or a text-based document such as a page-fram
35 a Web-based catalogue. If the input is from a text-based
document, a filtering process, such as any one of a number
known in prior art, identifies the currency inputs in the
document.



25 to the user where the user may be a person at a termnal on 5 a conputer
system or a conputer process accessing the currency converter system 10. In
a first enbwdisssarzéof the currency converter system 10, a ratecrioss/deessd 30
provides currently available currency rgfe data to the database 20. The
currency converter system 10 accepts a plurality of 10 inputs that define
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15 foreign exchange rate data feeds. By taking user input for
conversion rules and rates, the system can handle both kﬁown
and previously unfamiliar currencies, and can calculate with
both known and previously unfamiliar rates. .

Next, the conversion rules are customized in response to

20 the user inputs and the transaction rules. This step includes
matching the user inputs against user specified conversion
rules, a table of currency conversion rates, or a database
with currency conversion rates, block 120. The database may
be maintained current through various optional methods such as .

25 electronic media and delayed or live feed electronic delivery.
Further, customizing the conversion rules includes operations
such as reconciling currency price differénces, handling
complex triangulation discrepancies, computing a balance
sheet, or systematic work-in-progress contra-asset category

_ 30 for rounding errors.

' The currency value is then translated, block 130. That
is, the customized conversion rules are used to translate the
original currency to the target currency.

Where the currency value translation is not a

35 straightforward application of conversion rules to input data,
the translation issues are resolved, block 140. The issues
may include issues of currency spreads (i.e. the difference
between bid and ask prices), historical, delayed, future



The val uation of the currency is translated according to 35 a change in
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breakpoints and multiple brokerages for best results.

The currency information is then processed for output
15 based on the factors of country name, country codes, currency
' names, currency codes, or common currency symbols, block 150.

Figure 3 is a flow chart which expands the process of
Figure 2 in order to provide a result even when there is
missing or out-of-date data. This is important to

20 applications such as Web-based commerce and various financial
programs and any other system which requires a result.

The currency converter takes input as in the process
described above in Figure 2, block 200.

The currency is then translated to a target currency

25 using the process disclosed in Figure 2, block 210.

Then the original currency value(s) is replaced with an -
intermediate objective single or plurality of object
currencies' value, block 220. 1In other words, one or more .
base currencieés can be translated one-for-one into a new

30 currency or each base currency can be translated into many or
all available currencies to create a matrix output.

If a currency is missing a bid, ask or close valuation
between an original currency and a target currency,
optimization techniques, described above in the description of

35 Figure 2, are applied in order to estimate a currency value,
block 230. Then, backtracking techniques are applied to
complete a currency translation or conversion in order to

- complete the process, block 240. Backtracking is a feature
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silver, or rhodium Figure 2 shows a flow chart of the method of operation
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rules ar%a%%SQi&h§91h258%hs1%ﬂen conversion rates between two specific
currencies are not current, seem in error, or are unavailable
(due to rate date errors or lack of trading information) and
conversion through one or more intermediate currencies

15 facilitates the process. y

Finally, optimization techniques are applied to maximize
objective currency valuation and/or minimize conversion and
transaction costs incurred during complex currency
translations or conversions, block 250.

20 Using the above processes, the user, software designer,
or workflow integrator can, by specifying the original '
currency, the objective currency, dates for the original
valuation and object valuation, and the original value, apply-
an inferrxed target foreign exchange rate to scale the original

25 wvaluation to the objective valuation. The original valuation
can reside in a database, as a record, as a text file, or a
stream inside a larger text stream. The translation is
immediate and is dynamically correct based on the-accuracy of
the conversion rate data and the inputs.

30 The middleware impleméntation of the above-described
translation engine provides for immediate, dynamic, and
in-line conversion of a currency. This means it can be used
for display of online web-based transactions in the local
currency or used for the dynamic valuation of worldwide assets

35 in a single currency of cash, fixed, or long-term assets
within an accounting system. In addition, the funcﬁionality
can be attached to a database (through object-orientivity) so




10 Conversion rules include the conversion rate and the source of
conversion rate data. The conversion rules can be taken from a number of
sources: | wipsbset7g user input, a database wi th conversion rapepuanglo6ods
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provide the information to handle currency presentation

15 applying the local currency prefixes, suffixes, and the
currency-specific symbols, and the process provides the
sequences to create the objective currency in the appropriate
localized format.

_ The process takes as input the name and value of the

20 curxrency to be represented, block 300. Then, the input is
stripped to a raw numerical value, block 310. The currency
name is than matched to the sources of currency presentation
information: user-specifications, table lookups, or database
references, block 320. Then the number representing the value

25 of the currency is formatted according to the currency
presentation information, block 330. The appropriate prefixes
or suffixes are then applied, block 340. The currency
punctuation is standardized according to the presentation
information, block 350. Finally, a negative sign or

30 parentheses are applied to the result, or the result is
displayed in red in color displays, if the result is a
negative number, block 360. In this way, a user sees currency
represented in an understandable format in the representation
accepted local to the user.

35 It is to be understood that the above-described
embodiments are simply illustrative of the principles of the
invention. Various and other modifications and changes may be
made by those skilled in the art which will embody the



12 and/or interest |aden spreads, spot quotes, swaps, future contracts; and
remttances during the conversion process. In the preferred enbodi nent, a
mat ri x sol ut wanwsm7ssed to optim ze the value of the currency using the
user 5 specification. Optimization met hogi of determ ning the REI(USIY06943
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currency in the conversion process by finding the | argest numerical anount
resulting fromcurrency trade preferably by checki ng anount breakpoi nts and
mul ti pl e brokerages for best results. The currency information is then
processed for output 15 based on the factors of country nane, country
codes, currency nanmes, currency codes, or common currency synbols, block
150. Figure 3 is a flow chart which expands the process of Figure 2 in
order to provide a result even when there is m ssing or out-of-date data.
This is inportant to 20 applications such as Wb-based comrerce and vari ous
financi al progranms and any ot her systemwhich requires a result. The
currency converter takes input as in the process described above in Figure
2, block 200. The currency is then .translated to a target currency 25 using
t he process disclosed in Figure 2, block 210. Then the original currency
value(s) is replaced with an internedi ate objective single or plurality of
obj ect
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‘2. The method of claim 1 wherein the conversion rules include
currency rate information. _

15 3. The method of claim 1 wherein the conversion rules
comprise historical currency exchange rate information,
whereby a past first currency value is converted to a past
second currency value.

4. The method of claim 1 wherein the conversion rules

20 comprise projected currency exchange rate information,
whereby a projected first currency value may be converted to a
projected second currency value.

5. The method of claim 1 wherein the conversion rules include
user-specified rules.

25 6. The method of claim 1 wherein customizing the conversion
rules further includes reconciling currency price differences.
7. The method of claim 1 wherein customizing the conversion
rules further includes reconciling triangulation discrepancies
and rounding differences.

30 8. The method of claim 1 wherein customizing the conversion
rules further includes resolving partial information.

9. The method of claim 1 further comprising:
outputting a matrix of wvalid translations from the first
currency value in response to the transaction rules.

35 10. The method of claim 1 further comprising:

backtracking currency histories to use historical rate
'~ data when up-to-date data is not available.
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Finally, optimzation tejmu \Luﬂﬂ'mmlmml ed to maxinm ze objective currency - -¥*
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by specifying the original currency, the objective currency, dates for the
ori gi nallval umtsystemdfab| terEnsid tiaig an, £tk tdermenay nedlualte,a appl y an

inferre t. | n {0 scale the original 25 valuation
d%é&; V%J%%%li on. h%e%ngﬂﬁl

to the objectl _ The origrnal~-val uation can reside in a
dat abase, as meangoker showinga first orrrenay emduersi de a | arger text

stream The th&a05d afd P NsdSrinFBH AL AN b Svdm cal |y correct based on

t he accuracy of the_conversjon rate data and the inputs. 30 The
ni ddPewar e | AN NEQE | PG IROMRFALALICHAEd @hs| ati on engi ne

provides for i reametrei®y cbrPsftfer AL dbplyihd Al okt fort WiBsEy. This
nmeans it _can .be used for dlf\ﬁ&a% of q%{%emsvfb-based transactions in the

|l ocal c ‘in%e FFOETF ¥ T THL iTH PR MUY Assets 35 in
a singl ecxanskay tie chistst fdua_ar:bncfy vedinge ttey . @Sl wadrengn vechweint | ng
system a [ | [ ! . :

(thr oughi%bj gﬂké O%F%%%IFS?€ y slérprﬁ' fsﬁﬁzli%t% %a%ﬁ%%%ﬂﬁﬁgﬁgﬁ? a

cur d@ncyfivshurwrreney Wwalwritfunider geptigns a mransatfan mtering sgphay or

usage. RiPUIE hd Sar? ddQ%Ghadd &l ng the process of presenting a

transl ated currency in a conprehensible format, A
13. The system of claim 11 wherein the means for storing the

first currency value comprises means for storing the value as

compared to a plurality of other currency values.

15 14. 1In a computer, a method for translating a first currency
representation to a second currency representation, comprising
the steps of: '

providing an input currency having a first
representation;

20 providing currency representation information for a
currency output; ' ,

formatting a numerical value of the input currency
according to the representation information resulting in the
currency output;

25 applying prefixes and suffixes to the currency output as
required by the representation information; |

applying punctuation~to-the'currency output as required
by the representation information; and, ,
applying an indicator of negative wvalue to the
30 currency output as required by the input currency input,
whereby the currency input having a first representation
is translated to the currency output having a second
representation. _
15. The method of claim 14 wherein said step of providing

35 currency representation information further comprises
providing a currency name and representation information
associated with the currency name.



5i.e. in the formt expect ed mﬂwull"m ,m,tar get currency. The process
and net hod that accepts vario i ne the nunerical value of a
currency amdb vdmsprreane of t hat currency "This is used to rratcrrcmmggmsmsary
paraneters agai nst user specificationsjga table of prevailing currency 10
formats, or a database with currency presentation rules. A raw nunerical
nunber i:BSJ‘orTreétxmtb Hdlihﬁfcmlr&‘irl mh@&&ﬁé&ﬁﬂ%a{ﬁ} @téﬂ%ﬂ@iﬂ&fbildﬁfd %E§S :
practic t j ect Qcatiaon.. User-specificatians, .table | ookups, .or
dat abasgﬁlrpg}%r%ﬁxergesf{cgf é\}‘r}e’ﬁﬂec?“ﬁ: ipd"r?o‘f:'ﬁi%(ﬂne TR RYF S %Sent at i on
15 appl yhawindhe Insoe amiréen@lqﬂ ef| xes, suffixes, and the
currencyrppecidd GaoHlp! e sequences to create
i e approprl a%e ioca zg"}m}dl

t he qgbj ectl ve currency in-t rmat. The process
taked as i npfonvRrtidiee thel inmute WW&QG’%M &R W aumsarisednt ed,

bl ock 3GR&ludeseedrhe fictstt s tHeP RO @Rl val ue, bl ock 310.
The currency gg& J S triﬁn matched to the sources of curren% presentation

i nf or mati on: R SURESRY TR 20Raa dBadde ef erences,

bl ock 3zﬁcoxfﬁhmi tdm:mndgerrepeqymaum t:hffom{ateoaﬁ of the currency i's

formatt el t I:L enGY . Rres at| i.nformation,. ock 330.
%.Cb o% r}e 1Y Irl gﬁne%e %ﬁlti gd o Ip&?y

The appropria & prefi1xes or “su The

cur A@nc P Bmendya tteny ssenhadridar dlmmlﬁmgtﬂ'@n comprésest at i on
i nf or Matdy@Rs1 d3lrRf Kis2R0 sﬂ:édl@ﬂl'c)étl%rf%egﬂr' \é%rl?aye goEeig %h%%ttq]%%es are

applied.to the result, or the result is disp I'n re I'n color displays,
if the rEL@Hmatdon. negatlve nunber, bl ock 360. In this way, a user sees

currencys. epl’IFtEElﬂ.‘fétﬁldd'] o clader 2uA TR f QoiprisAngNetberh@sant at i on
accept e%lu.orcaa.l.ltgzo tg' %ulf:'sz%ncy names and representation information

15 associated with the plurality of currency names.
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35 It is to be understood that the above-described enbodi nents are
sinply illustrative of the principles of the invention. Various and ot her
nodi fications and changes nmay be nade by those skilled in the art which
wi || enbodyo bes0776 15 principles of the invention and fall wRGH/USIE48
spirit and scope thereof. 16 What is claimed is: 1. In a conputer, a
met hod for translating a first curygngy value to a second currency val ue,
conprising the steps of: providing a first currency value, a second
currency, and 5 translation rules; storing conversion rules to be applied
to the first rency val ue; fcust ggp i Ng the conversion rules in response
to the first curr}‘ganxUSERJe ‘S‘iansIRATBn ryl es before application to
10 the first cur edmubumyhe and, conhverDATA the first currency value to
a second currency|vahy rng the custém ponversion rule 2. The
met hod of claimljwherein the conversi on rules ing¢glude currenfy rate

i nformati on, =15 od of cl af " t he conveysi on rul es
ency exchange rate ijnformation,

conpriselﬂ%iorical cur

/
\
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whereby a past first currency value is converted to a past second currency
value. 4. The nethod of claim 1 wherein the conversion rules 20 conprise
proj ect ed @ soas¥ €xchange rate informati on, whereby a proj 95)059%
currency value may be converted to a prOJected second currency val ue.

The met hod of claim1l wherein the qpqxﬁr5|on rul es include user- speC|f|ed
rules. 25 6. The nethod of clai erein custom zing the conversion

rul es further includes reconciling currency price differences. 7. The

met hod of claim1 wherein custom zing the conversion rules further i ncl udes
reconciling triangul ation discrepancies and rounding differences. 30 8.
The nmethod of claim 1l wherein custom zing the conversion rules further

i ncl udes resolving partial information. 9. The nmethod of claim21 further
conprising: outputting a matrix of valid translations fromthe first
currency value in response to the transaction rules. 35 10. The nethod of
claim1 further conprising: backtracking currency histories to use

hi storical rate data - abl e. 17 11. A
system for trah@Pxi {BAFAf INPUT:uORIGINALI GURRENGY,dond currency val ue,
conprising: neans fof TARGHThCURRENCY;UDATES, VIMES, [means for storing
translation rules; Cumwrpgsmmer3| dn rules; and

|

110~ | SPECIFY CONVERSION RULES:
USER—SPECIFIED, TABLE RATES
DYNAMIC DATABASE

l

120~ | MATCH INPUTS
AND RULES

130~ _['PERFORM TRANSLATION
OF CURRENCY VALUES

'

140~ | RESOLVE ISSUES,
E.G. CURRENCY
SPREADS
150~ | PROCESS CURRENCY
INFORMATION IN ORDER

TO DISPLAY IN A USER-
ACCEPTABLE FORMAT

FIG. 2
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a currency converter for applying the translation rules and the conversion:
rules to the first currency value to translate the first currency value to
a second currency value. 12. The systemof claim 11l wherein the neans for
storing thava@ysdme st currency val ue further conprises a meanBCTHBI%R6348 ng
the value and an associated date. 13. The system of claim 11 wherein the
means for storing the first curren8y %al ue conprises neans for storing the-
val ue as conpared to a plurality of other currency values. 15 14. 1In a
conputer, a nethod for translating a first currency representation to a
second currency representation, conprising the steps of: providing an input
currency having a first representation; 20 provi di ng currency
representation |nfornat|o for 3 tput; formatting a nunerica

val ue of the input curren rdlquﬁn t hel representation information
resulting in the currency outpu ppl yi ng prefixes and suffixes
to the currency output as reqU|red Y t é rejpresentati on i nformati on;

appl yi ng punctuation to the currency dutput as required by the
representation information; and, applying an indicator of negative value to
the 30 currency out put reqU|red bW the input currency input, whereby

the-currency input haV|ﬁg?9 isrnQAgﬁﬁggngat on is translated to the
currency output having a second remgﬂmﬂ ofi. - 15. The nethod of claim 14
wherein said step of prOV|d|ng -buljcnby representation i nformation

further conprises

220~ _|DEVELOP CURRENCY
| VALUE MATRIX

'

530 | APPLY OPTIMIZATION
~J  TECHNIQUES TO
ESTIMATE A CURRENCY
VALUE
940 | APPLY OPTIMIZATION
~| 'AND BACKTRACKING
TO COMPLETE
TRANSLATION
A ECHNIGUES T
0
250~ | MAXIMIZE CURRENCY

VALUATION, MINIMIZE
CONVERSION TRANSACTION
COSTS

FIG. 3
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providing a currency nane and representation information associated with
the currency nane. 18 16. The nethod of claim 15 wherein said step of
provi di ng @rp dgiae Currency further conprises providing an i NnEt/USI9N6ESISCY
having a nanme and a value. 17. The nethod of claim 16 further conprising: 5
converting the input currency valggégg a raw nunerical value before
formatting the input currency; an tching the input currency nane to a
nane in the provided currency representation information. 18. The net hod of
claim 14 wherein said step of providing 10 currency representation

I nformation further conprises providing user specifications for currency

representation inforzgon. 3 al m 14 further conprising
storing a plurality of c&xr_ewgﬁa?r‘ %éféévent&ation i nformati on 15
associated with the pluralift urter 3

 J
310\ STRIP INPUT CURRENCY
TO RAW NUMERICAL
VALUE

l

MATCH CURRENCY NAME
320~ |WITH DATA IN_SOURCES
OF CURRENCY
PRESENTATION
INFORMATION

l

330~ | FORMAT THE
VALUE NUMBER

l

340~ | APPLY SPECIAL
PREFIXES OR
SUFFIXES

l

350~ | CONVERT PUNCTUATION
IF ANY, TO STANDARD

360 APPLY NEGATIVE
\_| SIGN 'OR PARENTHESES

FOR NEGATIVE NUMBER
PRESENTATION

FIG. 4
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