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particular to a system and nethod for determning a

Mar kup Rate using TWLEWEF}@HWEQQY@N (MRL) for
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commer ci al transac [ I‘ cus r]‘rSis utilize known

financial paynment net hods and devi ces known as credit
cards, debit cards, and other known financial paynent
arrangenents for conduct i ng comerci al transactions
wi t h mer chant SBA%RQM&FaTHEWTMhOdS and
devi ces enploy a primary account nunber (PAN),

1. FIRISB @t EHEANMENTEONuUst oner, which is transmtted from
the custonmer to a nmerchant, banks, and other entities

STER ifventioh e&1ARSl t@fiNarichis tiahdsctiOns and th gHré@lartt8 a system and
conplete a comrercial transaction, such as a
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transactions may reqU|re currency conversion for
conpl etion of the commercial transactions. In
addi tion, customers as well as nerchants may have

2. DESCGRIBTEQNEF THE REWATED ABTr ency to be utili zed.

Furthernore, during currency conversion, exchange

r &t esmmactial tifaesactiand Lapstvmletsesaymj/lizaﬂmewm firaaciabpaysnaft methods

the commercial transaction.Dynam c currency conversion
and ddvi¥eeknb®nas kreavtar®] dekit dagds, Bed b@EeMkmvs fiidhcial payment
arrangements for conducting commercial transactions with merchants. Such financial
payment methods and devices employ a primary account number (PAN), associated with a
customer, which is transmitted from the customer to a merchant, banks, and other entities
such as intermediary institutions, in order to complete a commercial transaction, such as a
point-of-sale (POS) purchase or an online order.

Due to the global extent of commerce as well as different currencies utilized by
different commercial and financial entities and countries, commercial transactions may
require currency conversion for completion of the commercial transactions. In addition,
customers as well as merchants may have preferences as to which currency to be utilized.

Furthermore, during currency conversion, exchange rates and other markup values may affect

the costs of the commercial transaction.



currency-based comercial transactions. However,
comercial systens in the prior art have not

we@bdoenssssel y determi ned markup rates in transapti/U8=08/014147
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nmet hod, a comerce processing system determ nes the

custonIxrC I\/arkup Rate for a given nerchant and PAN of a
custoner. Additionally, the system and nethod are
capablpeionirt destemspertorg tabeelooknp mrd¢ Ctthmsadtionef Hemeder, the data
the custonmer for the DCC transaction to support an
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proéessing is to rate t is
used for the transactl ons. Typically the mark- up rate
will consist of a base rate and sonme mar kup val ue

based on diffe system and
net hod are us%éﬁ% S@Mﬁ%ﬁ@EﬂQﬁm’gﬁﬁgt Rat e
Lookup Logic is required to be performed for every DCC
t Baesnpdeyingtheatistlosed isystempod mattod; @ cammanerpioRessHg system
in such a manner that the data may be quickly accessed

deternaines thl DEC Mackyy Ratedonm given meactaunnhindolP ANeofaropstonmarage
space. Each nerchant can elect to use a different rate

Additiogally, figd dyseupinimetholaseechpable D AeRBaminY the RUABREY that is offered
Wi th the conmerce processing system their acquirer,

to the bh&omet 8F theADCENRInSaction to support an opt-in process, so that an indication of

a selected currency can be passed to a merchant in addition to the converted amount.

An integral component of DCC processing is to determine the mark-up rate that is
used for the transactions. Typically the mark-up rate will consist of a base rate and some
markup value based on different variables. The disclosed system and method are used to
determine the mark-up rate.

Rate Lookup Logic is required to be performed for every DCC transaction, and it is
important to arrange the data in such a manner that the data may be quickly accessed and
which occupies a minimum amount of memory storage space.

Each merchant can elect to use a different rate for their customers based on business

arrangements with the commerce processing system, their acquirer, the nature of their

business, their competitors, and prevailing local market conditions.



busi ness, their conpetitors, and prevailing |oca

mar ket condi ti ons. BRI EF DESCRI PTI ON OF THE SEVERAL
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i nvention are disclosed hereinbelow with reference to
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the present 1nvention. FIG schematic s
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system 10 and net hod of the present invention enpl oy

thedr"l’f%é“ﬁglevel | ogi c, as described herein, for determning
a _markup rate using nerchant rate | ookup (MRL) for
dfHand 6 a@@h@t@ﬁ@mgmﬁat@n &f theoeentimventeona comer ci al
transaction. Referring to FIGS. 1-2, the system 10
i AlG. e sshenaneshoevipg dreaskhitiogshiylsdtesen @ath sabilesgnahe present
comput er - based processor 14 utilizing hardware and/ or

inventséf.t ware for inplenenting rate markup logic 16, and a
dat abase 18 including nmenory and ot her storage devices
for receiving and storing data from data sources 20,
such as currency exchange and conversion rates. The

neor por at B B RERRSER P TUERNYERS N 21 1

avai | abl e from "PLANET PAYMENT, [INC. " The dat abase 18
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and retrieval system Wen a custoner 22 engages in a
describgshivseini for deteamiuieg # rrkyn fateasing merghant2ate dedkng, (MRE) for

exanpl e, a point-of-sale (POS) device, the custoner 22
dynamio putrencgrcoot ¢retoni(DE€ (rduvind asotrimeercial transaction.

Referring to FIGS. 1-2, the system 10 includes a commerce processing system 12
having a computer-based processor 14 utilizing hardware and/or software for implementing
rate markup logic 16, and a database 18 including memory and other storage devices for
receiving and storing data from data sources 20, such as currency exchange and conversion
rates.

The commerce processing system 12 may implement or be incorporated in a
“PLANETSWITCH” system commercially available from “PLANET PAYMENT, INC.”
The database 18 may be an SQL-based database and information storage and retrieval
system.

When a customer 22 engages in a commercial transaction with a merchant 24 using,

for example, a point-of-sale (POS) device, the customer 22 inputs or otherwise provides the

merchant 24 with a PAN associated with the customer 22.



merchant 24 with a PAN associated with the customer
22. The merchant 24 then generates transaction
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the transaction, for exanple, using dynam c currency
procegsing/astsno 2. Heing the ¢ampqnenisiasi mpthors deperibed herein.¢hgpommerce
to the custoner 22. The nerchant 24 may have credit
processanglsysteac 5 géregatesapalaik-up yate B8O wheotaisptaesmittedrig thee merchant 24 for
poi nt - of -sal e (POS) device, or other known financi al
compRa¥ABNthedfahSBONERt Sxdriple Ca¥t@raRtc Q¥R Codlersion, and/or for
transactions with custonmers. The processor 14 may

provi&%ig%:tﬁéqﬁa&alpgl?hecwe(ﬁé Etktbfel 1 dat abase 18 providing

es an er credit card processing data popul at ed

by.. vari gus ta sources..2 such as rates, a .
ok By PERY IR RSO B suBlePlyT Y exprgote, using a
.. C anj ngd associ ations, The di scl osed net hod .of .
point-Ofrgale RIRh{CVi Gty BROPERKNQVE] fiEAncHl PRYEERIATEEFTACINS for cpnducting
enabl es the nmerchant rate | ookup (VMRL) capability for
commgegiflgramsangiony watlicastemersency conversion, to provide a
foreign currency conversion service such as
" TMhivprddessSALE niRyNAML @& Gt RRESGYcteDd/BRGa@NWase 18 providing tables and
commercially available from"PLANET PAYMENT, |NC. ".

other Stédlt cohIRBEGEsiaY daRPopuREIIMES Fdridis dstaRetidces DB Gudk ad fes and
time of sale by dynam c currency conversion neans, for
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the mngIPt I'ilt% I(i)o 3 Sr(R/ﬁ{ﬁt c%galgﬁ{ye}orr] pgl)forrn%gg rd?frrl]gn?ic currency conversion, to
provide a foreign currency conversion service such as “TIME-OF-SALE DYNAMIC
CURRENCY CONVERSION” commercially available from “PLANET PAYMENT, INC.”.
Such dynamic currency conversion is performed at the time of sale by dynamic currency
conversion means, for example, as described in U.S. application number 10/704,342, filed
November 7, 2003; which has been published as U.S. Patent Application Publication Number

US 2004/0148255 Al, published on July 29, 2004, which is incorporated herein by reference

in its entirety.



inits entirety.Using dynam c currency conversion, any
user using the system of the present invention may
w@orvdigt48Tomer ce i n which such users, incl udi PQI/US2008/014147
internationally | ocated consuners, are provided the
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dgr_e- paid card is billed while the nerchant still
card, debit dere er pradiaieeard; qoniversed igded! tiong atdhepointrpiesally fiami the currency
currency conversion perfornmed by the dynam c currency
in whiclotheenetltant oeaersioprandictelse @herodntigies offers pargendyindmthe currency in
clarity at the PCS, allow ng custoners to nake nore

which k¥ QI16ES clRdIt CRAS dekit 886] & Repaidicatdi® billdewRile fiérfdrabant still
or of conducting the comrerce. The processor 14 may

condué:stg P{tléﬁq‘%s ﬂ?ﬁglg&‘égc Ey.a‘f’rlghﬁ{aﬂﬁf: QTR rc%n%lgfo‘ﬁg)erformed by the

ware e I n at east one predeterm ne

rogram for inmplenenting.ihe.r. rkup logic .
cman AAGHED hvestB FIEGA PYidhR il Bl oty g2 aftipos.
SlowiG B (4 e TIOL AT ER et O af e 1ae pLgygchase o of
provi ded by the commerce processing system 12 is
condugfingrtheic@muieres- provi de a final cardhol der an anount
that is |lower than the anount the cardhol der, as the
cTist proeess @214 may lintlydeyhatdwara steheassaictoppocdssors apd/or software
cardhol der chose to not participate in the DCC

embod¥é B feastldiR @H&Bﬂéﬁnih&ﬁpl@@fa@hﬁir dapleweutifly payraw thixdup logic 16
DCC participation woul d include Forei gn Exchange

and d@ﬁ@ggﬁﬁreﬂegﬂ c%fe?ﬁ&g.eTg@sﬁeﬁ bEUPD éfamla%scm@@*m ABURED”, a

Assocl ation and the Card | Ssuer associated wth
t he credit, car r -0t h | j pAa t :
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by the commerce processing system 12 is guaranteed to provide a final cardholder an amount

that is lower than the amount the cardholder, as the customer 22, would pay for a transaction
if the cardholder chose to not participate in the DCC process. The amount the cardholder
would pay without DCC participation would include Foreign Exchange charges and
exchange rate markups that are applied by a Card Association and the Card Issuer associated
with the credit card or other known ﬁnanciai payment arrangements with the cardholder 22
utilizing the PAN.

In operation, the rate markup logic 16 performs rate lookup calculations using rate
lookup tables, such as Tables 1-5 described herein and stored in the database 18. While
there are a large number of PAN Ranges defined by the various card associations, in reality

there are a limited number of total rates that are used for DCC rate calculation.



In operation, the rate markup logic 16 perforns rate
| ookup cal cul ations using rate | ookup tables, such as

Wa 299088487 5 descri bed herein and stored in thePdEUSIOSEI4147
18. Wile there are a large nunber of PAN Ranges
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normal i zed data, which provides a very ef ficient
calculation ghe systemetGand methgd pﬁ therpaesent igvertindtakeesragivariaghofsbe
transacti on. The dat abase 18 stores numerous records
relationpl ¢hatdctegistiqof modermadatabasnastang usest rorgislizasiedat® Gvhich provides a very
popul ati ng sone of the tables, while other variabl es
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as commercial transactions are processed. FIG 2
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les 32 provide data to other tables. Variab
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relations in which a plurality of tables 32 provide data to other tables. Variable tables and
static tables are used to store all of the values to be used to generate a rate for the transaction
between the customer 22 and the merchant 24 in FIG. 1.

In the system 10 and method of the present invention, the plurality of tables 32 are not
directly linked, but instead junction tables, also known as bridge tables, join tables, map
tables, link tables, etc. are used, in which common fields from two or more tables are stored
in the junction table. By using such junction tables, relationships between the tables of data

in the database 18 are established which improves the speed and efficiency of data processing

by the rate markup logic 16.



In the system 10 and nethod of the present invention,

the plurality of tables 32 are not directly |inked,
wheiovksmsrad junction tables, also known as brPcES2008/014147

tables, join tables, map tables, link tables, etc. are
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rate cal culation to be perforned. The vari abI e tabl es
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PANRangrbeajapdaiie g4 the Mergpntkénkuvitatdt 36t andsheBatedoblkurs@ble 40,
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TABLE. 11
The iR P AL et s %:'%53? e shiteAdy Spuneriongyocess.
t aki ng adj acent PAN ranges, _and deternmining if the
characteristics have suf fi14BEEtl cormon val ues

FIELD DATA TYPE | DEFAULT DESCRIPTION

1D int NOT NULL | Unique value identifying this record

FileID int NOT NULL | The ID of the active set of PPTables
data created in the PS system

LowPAN varchar(20) NOT NULL | The PAN value identifying the

bottom of the range of valid ranges
for this set of data

HighPAN varchar(20) NOT NULL | The PAN value identifying the top
of the range of valid ranges for this
set of data

TotalMakrupRelated | int NOT NULL | A system ID used to identify PAN

ranges with common attributes used
in creating the currency conversion

rates
CardType char(2) Card type associated with this range
TotalMarkup decimal(28,19) The total markup value used to

calculate the final conversion rate




such that two rows of data can be conbined into a
single row The creation of the PANRangelLookup table
W@2000/08838%5 nany rows to be conpressed into a sPOUS2008/014147
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processe recor t o possi e matc

. with other records |ater in the process,of [atin

if the {deariRaIngs LGP Siffothed rerOrdaiyoe Bhe fiof SalsTgrigroof the
associated with each PAN is stored for reference

convegion wgexggm@ ratey dha ERCPTL deterpbiedibyghe REOCEKRRE 14 fthaggsuch

_a Total Markup val ue which is a fee from an

attribyteg, dhenidentifiation (A dnformatior assignad kethewpgord, wiggn the record was
provided fromthe data sources 20, or otherw se the

createdpits ahdvibaskigned &l the TomlRattkfarkupld hows Hostevioy, if the processor 14
commer ce processing system 12. Referring to FIG 2 and
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of information regardi ng nerchants configured within
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transactions involving the PAN, such as a TotalMarkup value which is a fee from an
international transaction fee table, which may be provided from the data sources 20, or
otherwise the TotalMarkup value is a fee which is set by the commerce processing system 12.
Referring to FIG. 2 and Table 2, the MerchantLookup table 36 is a corﬁpilation of
information regarding merchants configured within the commerce processing system 12.

Each merchant has a corresponding record with an ID as a record key, which may be the MID

or a domestic merchant ID associated with the merchant 24.



cal culation of rates are conpared and tracked to

determ ne different nmerchants with common attri butes.
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type, a nmarkup nethod, a mar Kup rthodTndicator, a
mar kup return indicator, a markup val ue, a base

cenver . si regi si v n base.co sion.rate
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for transaction |nvplving a_ nerchant 24 by using a
calculyign. oL rafes Atk corwRgiied.and tEiokad i dctprampe Rutegent diarehigs with gommon

.aclearing currency to determne if a record exists in

attribytee Tiermaershants widsomapreatgbuiesrare assigngil s gomearhleokup ID, which

val ues of the nerchant rate source ID, the nmerchant
allowpthssystemrlOrany method tohredudesthe humbernofmesrclyant kécosdscsed in the

record exists for the merchant 24, then the base
MercloatPAAXRatONuncHbE table 3he attri butes of the nerchant in

the record is used as the base conversion rate for the

MebLaAAMatRRANE BRePRE Lis@¥vith REHRECRANR! thRABEbaY {j&eﬂS%s agcributes

and the clearing currency. However, 1f no record exi st

t [ | v in a transact.ion in

and ot LalulEof TRE A Mant il Haf FRHhdk Shel G RSRE s FierBifie flase currency
acquirer processor |ID, a rchant , base currency, and .

from Wigh diecEAeai B AR Are &0 BEQVRTFG ATReTghan clsaing shrTeRgy which

, merchant 24 exists in a ProcessorBaseConversi onRate

is a selegtpdecurensyel@ Wiich frangstion aeunts are| tp bg gehvestedeampefjuirer processor
exists in the ProcessorBaseConversi onRate table, then

ID, a ¢tané typasemedaupanethod, arrmadcup imethvel indicetod, 4 matknpdetasn tdécator, a

markup value, a base conversion precision value, and a base conversion rate value.

| The processor 14 derives a base conversion rate for a transaction involving a
merchant 24 by using a merchant rate source ID, a merchant base currency, and a clearing
currency to determine if a record exists in the MerchantLookup table 36 corresponding to the
values of the merchant rate Isource ID, the merchant base currency, and the clearing currency.
If such a record exists for the merchant 24, then the base conversion rate in the attributes of
the merchant in the record is used as the base conversion rate for the merchant and the pair of

the merchant base currency and the clearing currency.



base conversion rate of the nerchant 24 associ at ed
Wi th the nerchant base currency and clearing currency.
wolonewesds7 i f no record of the nerchant 24 is fpcmtSions/ 014147
t he ProcessorBaseConversi onRate table, the record is
NAbwePS HI8dekdtdeRRtsMBF MRk e HIedd B rARhGichDei
Rgg)efr‘?ljhg toe?:({}% %Sg{ﬁdﬁ{%g@%re 3, the Rat elLookup t:abl eelng
38.holds the final calculated rates for t
procesii ARG FDebotl LB oftshi BFe ab 3t diiet Block iy ID g merghont base
10 and net hod determ ne conmpn. records which are L.
curreng¥s a0 e, elgaRe QUEENCK i detppping bfe%rie%rﬁfgg%heén%rﬁ@m}t@f*&ﬁ&ts ina
rates in a table in the database 18. |f a record is
ProcessprBageComvsrsienRaterfabla stoned i the databaseDl &f Ifisneh a egsordiexistp in the
a record is not found, the system and nethod creates a
ProcesserBaseCanvarsaonR e table, tHan thébasSalbaRatien irste of tleuleadrdds used as the
using the following algorithmin pseudocode:|f the

base coiVeérdibh rat@ bRt MedroRAht 27 asd¥ialddoRite HcGHerRhant Wabd\eurkdiy and
FX Assured logic If the Merchant.Indicator equals 'O

. k : .
B Ay O AP i
PAN, t | Mar. kupRa I f t Mer. t, i t
Procedstbas8C A HERE Iible, e feodrd T AP GRR0 1B -3 P

Mar kup& The Resul i equal s
MerchantPANRateJunction table 38.

Referring to FIG. 2 and Table 3, the RateLookup table 38 holds the final calculated

rates for the MerchantPANRateJunction table 38.

TABLE 3
FIELD DATA TYPE | DEFAULT DESCRIPTION
ID int NOT NULL | Unique value identifying this record
FileID int NOT NULL | The ID of the active set of PPTables

data created in the PS system

SaleRate decimal(19,10) | NOT NULL | Calculated Sale Conversion Rate
RefundRate decimal(19,10) | NOT NULL | Calculated Refund Conversion Rate
Precision int Defined system precision

The system 10 and method determine common records which are determined by
searching for identical sale and refund rates in a table in the database 18. If a record is found,
the determination uses the ID of the record. If a record is not found, the system and method
creates a new record and a new ID.

The SaleRate is calculated using the following algorithm in pseudocode:

10




( Merchant. baserate * ( 1 + PAN.total MarkupRate +
Mer chant . mar kup Value) ) |If the Merchant. | ndi cator
W@ Wwaloss482' (Decrenent the markup val ue and PARCIVES200)14147

The Result equals ( Merchant. baserate * ( 1 +
PAN. t ot al Mar kupRate - Merchant. markup Value) ) Else If

If the pMiscans maskupMethedipmeMiod < ' M Then cal cul ate wi t hout

Then caleulmx usxgithe HX Aspuced lbgiche Mer chant . | ndi cat or equal s
"0" (Base Rate Only) The Result equals (

VEF thb Midrclpms. Bidiéator) equblstDe(PYEN Makiip biig Batlarpveligdlas no effect)
1" (1 nahereshlt widls t he markup val ue) The Result equals
( Merchant. baserate * ( 1 + Merchant. markupValue) ) If

the WM&%.EM&@WE +SAR  StaiMarkbpRGEFTENt W th the

narkup)va u

If the Merchant.Indicator equals ‘1’ (Increment with the markup value and PAN
Markup)
The Result equals

(
Merchant.baserate * (1 + PAN.totalMarkupRate + Merchant.markupValue)

)
If the Merchant.Indicator equals ‘2’ (Decrement the markup value and PAN Markup)

The Result equals

(
Merchant.baserate * (1 + PAN.totalMarkupRate - Merchant.markupValue)

)

Else If the Mercant.markupMethod < ‘M’
Then calculate without the FX Assured logic

If the Merchant.Indicator equals ‘0’ (Base Rate Only)
The Result equals

(

Merchant.baserate

)

If the Merchant.Indicator equals ‘1’ (Increment with the markup value)
The Result equals

(

Merchant.baserate * (1 + Merchant.markupValue)

)

If the Merchant.Indicator equals ‘2’ (Decrement with the markup value)
The Result equals

(

Merchant.baserate * (1 - Merchant.markupValue)

)

11



The Result equals ( Merchant. baserate * ( 1 -

Mer chant . mar kupVal ue) ) The RefundRate is cal cul at ed
waigimngsssBe fol |l owi ng al gorithmin pseudocode: PET/URM08/014147

Mer chant . cr edi t Ret ur nMar kupl ndi cator equals '0' (Base

R T R
B SRl LB S 3

the Mef UICT®@St Ret ur nMar kupl ndi cat or equal s ' 2'

(Decre(‘rent with the markup val ue) The Result equals (
Merchant.baserate

)
If the Merchant.creditReturnMarkupIndicator equals ‘1’

(Increment with the markup
value)
The Result equals

(

Merchant.baserate * (1 + Merchant.markupValue)

)
If the Merchant.creditReturnMarkuplIndicator equals ‘2’

(Decrement with the markup
value)
The Result equals

(
Merchant.baserate * (1 - Merchant.markupValue)

)
As shown in FIG. 2 and Table 4, the RateCurrencyJunction table 44 is a junction table
which provides a link to the currency assigned to a range of PANs associated with a final

calculated rate. The currency ID information is required data used during an actual

transaction.
TABLE 4
FIELD DATA TYPE | DEFAULT DESCRIPTION
1D int NOT NULL | Unique value identifying this record
FileID int NOT NULL | The ID of the active set of PPTables
data created in the PS system
RateLookupID int NOT NULL | ID of the ratelookup record
CurrencyID int NOT NULL | ID of the currency record identified
in the process belonging to the PAN
Range

12




Mer chant . baserate * ( 1 - Merchant. markupVal ue) ) As
shown in FIG 2 and Table 4, the RateCurrencyJunction

WO 2be88347 i s a junction table which provi des aPCT/mR2008014147
the currency assigned to a range of PANs associ ated

%f@ bh@wi IRIG. S naU iS5 tgé\fvﬁrchmg%a@mﬁbpmble 38 is a junction

Intormation 1S reqwred ata use I ng an actua

transaction. TABLE 4As Q B Fl a Tapble 5,
table R EN BRI cotralead(eh of P PA WRplécTooRuf BRI R e -
t abl e whi rovj des a _cross-reference of the.
Merchsaeakifo FERARMABE RagLooRHo i lh i R g of 2™
and the RatelLookup tabl e 40. During processing of a
transagfean inyely gt merehanh\Zd andragcugtomar 2R aging 240 AN E6altamatehwef
22 using a PAN 26, if a match of previous transactions
previaug wahsactignstiheols mgehersamdimetchadt Znchdaoustonree 22 27 foued, then the ID
found, then the I D in the Merchant PANRat eJuncti on

in the M RINABA NRatdFRtibA tAle B8 isfuked BLideMiYaRS LoV eksdbratdlin the
the RateLookup table 40 to be used in the new

RateLE)!rSlg{ﬂ)?%lE 1490 bgilé\% W B ne kraRQcREEY ORKESw ,tl.?gb ; vious dmatching

actions ar ound, then a new recor eat e
ith the uni.gue informtion, .TABL The dat.abase 18
wransaffidnd ot HpBd Feie pBv FREFLLs rated M ane i SpE BIBARE R, 1o
vari abl e tables. The static_tables nmay include the

Currencies table 42 whi cH4RFE i ns an entry for each
currency supported by the system 10. The currency has

FIELDo i npact ohDAAA F¥BEes DEIAWET a DOESERIETIAN on, but

ID the currencyints requi r eliGBNYISeppUaigedahe ifldifdinghis record

FileIDP€ associ ateghy W Th The [ NEPSRAL OPThd ID bf tHacti P& PR OE PP Tables
that the Currencies table 42 w | HBQE%teern%erl@@E{/s%m

Mo TR, cEaF . Tor moh Rt RO, b COfdiEREET §d in the

1
pgt for new currencie

final calcufatioh |
PANrangeLookupID | int NOT NULL | Total Markup ID used in the final
calculation
RateLookupID int NOT NULL | Rate Record ID identifying the final

calculated rates

The database 18 also stores static tables which are separate from the variable tables.
The static tables may include the Currencies table 42 which contains an entry for each
currency supported by the system 10. The currency has no impact on the processing of a
DCC calculation, but the currency is required as a separate data field to be associated with the
transaction. It is not expected that the Currencies table 42 will change on a regular basis, but
the Currencies table 42 may be updated to include support for new currencies or if a currency

changes to support a revaluation of a currency or a conversion to another currency.
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changes to support a revaluation of a currency or a
conversion to another currency. The Currencies table 42
w0 pwbiskas7 a field for each record which storesP@r/UBMaE014147

the | SOCode associated wi th each currency, mhich is a

tPheenfbidils t'ﬂP ﬁcl‘ﬁggsea ASE INE g{l 8;311 9@ #3?51 lggﬁlthe

Organl zat1on tan ardi zatron

1SOCqRRsHTapy il o2 st e S @gﬁ&um%éﬁ? assfgned by the

an lgnoreDigits field, a Separator field

Intemﬁ&mgpw iop fen SrandgrdirationS®). ePthen §1§Hismlude a CurrencyID field,
speci fying how the currency is to be processed and

a Currgmcgpﬁ@lst,eaijptay filed,peSymbal fded, addecamaiPiaces Gpld, amEgroyeDigits field,
an | SOAl pha filed may be used, which stores a three

a Sepadratbt ficldcadia Rssﬁtﬂn@tdnibﬁeldsaith@uw fleldyused fatlspedffinghow the
the Currencies table 42 are provided to the

curren ieoWe gﬁ&?‘e)és]éél%td' di’ibliy%alvﬁtlf%s%at &t Rfa G2HALHGH Optidhdifean

and I el D val ues fromthe teLookup tabl e 40, as
|
ISOA‘}@E% E B RL R R Kbt 2 ercode essipnsd WY 180 e
t A , ' .
£?§§‘f§?fg Jelpsaa ﬁlﬁ%ﬂgl%i'ze%gﬁ Wostepspuied s g

hod can readlly and access the currencg

Ratng@?@qyﬁwt@ﬁda%ﬁé t®B& mbnu%wathafa@,ge aad ey yajugs from the
transacti on between the custoner 22 and the merchant

RateLoakupitable #€r 2t Welhas 2 RetedpekupiDiftora e MetdhautPANR ateJunction table
present invention perforns pre- processing of the data

38 associtetl wdth tha transaetioRr Acedrdinghy) asing it Ratguarefi®Judtion table 44,
Rat eLookup table 40 and other tables and records

the systéA0Gndindthed &t RRAKE Lﬁ fcdesPRedumehd Betis afat a
sources 20. The data fo t eLookup table 40 may

RateL§ 43 14t % ) ' T :

ate &{I@EHP Js?&'{j ed g{%%r Ctgagl%cgf%m bgg\?é;%nftgg Q%sﬁé\{’ﬁé Me merchant
NbrchantLookup table 36 may conme from set-up

information stored in or associated with the conmerce

processj ng _system
In operation; the'system 10 and method of the present invention performs pre-

24,

processing of the data involved in a commercial transaction. Data for the RateLookup table
40 and other tables and records stored in the database 18 comes from a variety of data sources
20.

The data for the RateLookup table 40 may come from tables provided by “VISA” and
“MASTERCARD” as well as other sources. The data for the MerchantLookup table 36 may
come from set-up information stored in or associated with the commerce processing system
12. The data for the RateLookup table 40 is calculated using the base rates which can come
from a variety of sources to include published rates from “VISA” and “MASTERCARD” as

well as merchant setup information associated with each merchant 24.
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12. The data for the RateLookup table 40 is cal cul ated

usi ng the base rates which can cone froma variety of
waouwossIst o i ncl ude published rates from " VI SAPCHES2008/014147

"MASTERCARD' as well as nmerchant setup information

;g?gf%agiﬁlgth%FéL%ﬁﬁﬂp %T&Mter%ﬁgé%ﬁat dahendids ilja?lce:cepted and

e 40 determ nes at currenclies a

accepted an t markup, to apply. to the base to .
what ERER I FReThfn A Boa TSy Mol PRl P R FRIE whhaction
associated with the merchant 24 processing a,
associ B AMET A meRha 4 PIOSESUE TOQPBEIEIA FBRACLO withdhecusigmer 22.

there are potentially different rates for sal es and .
Note thetitherd are peiensinllardifferenisrates deresldsand irgfindse mthiduare Mausestored in

and RefundRate fields, respectively, of RatelLookup
differén ShleR4€. andRafuridRate f dSSEgREN el y rod Ragehookup eibig40.

executed by the processor 14, information related to

t PiEheh BE“T0 AR IR DY picpesth $s Bl Sddled WSRO BRice S8t U4,

information is also used to calculate the rates. As

o B 0 A ) Mrmaion

b |.cul d.th ' bei
aso GBS HE Bt H S LB A S L R R
22. The RatelLookupl D entry in, the
MerchyptPéPihatphalie s 8 SuRieke Bie asipaiationbepweceq thg calculaied ategnd the

with the matching entry in the Currencies table 42
transagtiar BeingprogesserbinRatvyithe anergtiant 24 andhtheaystomen 22 Fdihe

performng a rate cal cul ation, transaction infornmation
RateLa8kipiDreatgiiv ¢ MyrchinetPANRa¢Jnactjpnaakls sdrigalsy atsenialed with the

with the transaction information including a MD and a

matchBANn&9-in TRECHMrdAcics tatsie 42 Ritrl NSinp HRCRAEOHrditbyYéhction table 44,
etermne which entry fromth r chant Lookup table 36

d e
gg@é ﬁe‘?&r&g{go%/ Rﬁéaﬁé{ﬁé@&{ 'tl%ﬂsa?ﬁ&? guf%%%ﬁ%qs ﬁ?@g%’}l the

I'S use e pr ocessor erm ne

commefis pocet i S5t ha SR Secb s Roady SepRE Rl AMIB anda
pan e B N e oo
Merclfaitt)ljo%ksl)s ta\a?é 3C6happlies for the transaction being processed. The PAN 26 is used
by the processor 14 to determine which entry in the PANRangeLookup table 34 applies for
the transaction being processed. A SQL Select command is issued by the processor 14 and
sent to the database 18 to return the rows of the MerchantP ANRateJunction table 38 which
are valid for the merchant/PAN combination being processed. If there are none, or if more

than one row is returned, the PAN 26 is not supported by the merchant 24 for DCC

processing.
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are valid for the nerchant/PAN conbi nati on bei ng
processed. If there are none, or if nore than one row

WO 200008848ed, the PAN 26 is not supported by tPE€r/US2008/014147
merchant 24 for DCC processing. However, if only one

rQ¥vkver! # EHWO rob1§ Pet#ﬁ%ﬂgﬁ&ﬁ tHe ﬂ:@ gﬁﬂ"‘ﬁroﬁ?the copresponding

correspon wint ucnti on

) h Look
row me*ﬁ%#‘%f%@%f}ﬁw FtipS BRET afrd el & S St et
to determne the rate to be used for the current
RateLwl%lﬁéal@? AEninyehipk ansrabwstared ratghandrepeneik Usdi g Kictermime the rate

i ncludes additional fields having a rate, being a
to be uged o theh¢wrtent tramgaclion bejeg pragassedn Thx B@tcémkumt te 40 includes
determ nes where in the rate value the decimal point
additional fieldahevng kodte et ealue Iwhidheis batteges, dlBatbdk panehttwitch
exponent is 5, the exchange rate is 1.23456. |In order

deterndifesAPheRE T 1he rath §akie thEMYmhIH I ib fRAteliOF ok BRarapIE! i€ Me rate is
transaction bei ng processed between the nmerchant 24

12345F 304 PRSEURHR I, tﬁ%excﬁgféﬁéfféq?éﬁgé? Al the rows in
St tﬁ%%r gie e Pikerg s B nisedtEr bt toptRR st i Veipe
t han one row, there is an error and the transaction

procesgghbeteens b merchant 2o apd the customsr 2y, the KafedgokepID in the

returned, the CurrencylD in the Currencies table 42
RateLeclupisable $8ds essddeselect 2l thovewsinttheRaigCuannsdunatidsl table#4 that
whi ch provi des the | SOCode and | SOAl pha val ues
apply tsthe s¢ladtedirae.t If thdre arermine, éraf Herd sramsore thancbrel rowgthetd i3 an
the mark-up rate 30 back to he nerchant 24 to conplete

error ahB€hd frARa@IN QR ndt Eéhtinhie, cust omer 22. The di scl osed
system 10 and nethod of the present i nvention provides

' HBGVQ\\/&dlf %Hﬁﬁ&efrgkl 19 %tﬁﬁl‘&i z‘u.hg Gubi e)r if tﬁ@CHﬁ@n&éy 8ﬂle 42 can

partlcular transacti on, proceSS|ng an

be useb (o geli?% 8%8301{1 ﬁltrehéwﬁerfcb% lgg 4%&1}%1%@ vides gletlgo%od’e andngAlpha

values associated with this rate to be transmitted along with the mark-up rate 30 back to he
merchant 24 to complete the transaction with the customer 22.

The disclosed system 10 and method of the present invention provides improved
speed for determining the rate to use for a particular transaction, and improved processing
and throughput of the volume of data required to store the rate lookup information, as well as
taking into account the specific merchant for which the rate to be used will apply and the
parameters that have been established for that merchant. In addition, the disclosed system 10
and method of the present invention, using known lowest-rate software such as “FX
ASSURED?”, calculate rates that are lower than the total effective rate that the cardholder
would be charged for a transaction if the cardholder chose to not participate in the dynamic

currency conversion process.
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taking into account the specific nerchant for which

the rate to be used will apply and the paraneters that
whaone/oksaen est abl i shed for that nerchant. |n apdi/usmng/ 014147

the di sclosed system 10 and net hod of the present

DR R A P MR L o SR BB E

total .effective rate that.th ardhol der. | d be
deserigieif f S bY BpRSine Siehiefhonah el FURGHidEH BB fayample
not participate in the dynam ¢ currency conversion .
only. Rugieas Vapptions; phangesand substitahprsdivileacupio thase skilleddpithe art
i nvention has been shown and described herein, it wll
withowsdepasting from tha inventbn bedsiod | Aeaerdinglypit ds/intkaded thanthe ipfention be
exanpl e only. Nunerous variations, changes and
limited oulg iy tthit sparisand dcbpoofthe apperidedshiki | | ed in the art
wi t hout departing fromthe invention herein.
Accordingly, it is intended that the invention be
limted only by the spirit and scope of the appended
clains. CLAIMS WHAT IS CLAIMED IS: 1. A systemfor
determi ning currency conversion rates, the system
conprising: a database including: a
mer chant - pri mary-account - nunber-rate junction table
for storing records of nerchants associated with
pri mary account nunbers (PANs) and currency
conversation rates; and a processor including
predeterm ned software for processing a transaction
between a first nerchant and a custoner associ ated
with a first PAN, for determning a markup rate
mat chi ng one of the currency conversion rates
associated with the first nmerchant and the first PAN
wherein the processor transmts the markup rate to the
first merchant for
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conpl eting the transaction using the markup rate. 2.

The system of claim 1, wherein the database incl udes:
W@200908848Ur r ency junction table for storing cuPCBEES2008/014147

i ndices of the currency conversion rates, with each

currency index associ ategyWds a respective currency

and a respective currency conversion rate in the

WHATE 6@%@1{4% iﬁry- account - nunber-rate junction table;

and erein € processor, using a currency index

aﬁsocidgt e W :{h éhe mat chi ng conversion r att?l, transmts. .
an i ndi* EXIFBAOLICIERUNDG CMERRGY CAIVETSIAR TAteR; (PR SYtfem comprising:
mar kup rate. )

a database including:

a merchant-primary-account-number-rate junction table for storing records of
merchants associated with primary account numbers (PANs) and currency conversation rates;
and

a processor including predetermined software for processing a transaction
between a first merchant and a customer associated with a first PAN, for determining a
markup rate matching one of the currency conversion rates associated with the first merchant
and the first PAN;

wherein the processor transmits the markup rate to the first merchant for

completing the transaction using the markup rate.

2. The system of claim 1, wherein the database includes:
a rate currency junction table for storing currency indices of the currency
conversion rates, with each currency index associated with a respective currency and a
respective currency conversion rate in the merchant-primary-account-number-rate junction
table; and
wherein the processor, using a currency index associate with the matching

conversion rate, transmits an indication of the currency associate with the markup rate.
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