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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.
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FIG 1 is a schematic of the system of the present invention.
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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.
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point-of-sale (POS) device, or other known financial payment arrangements for conducting
commercial transactions with customers.

The processor 14 may include or be connected to the database 18 providing tables and
other credit card processing data populated by various data sources 20, such as rates and
identification information of various credit card companies and associations.

The disclosed method of the present invention, using the system 10 in FIG. 1, enables
the merchant rate lookup (MRL) capability for performing dynamic 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.
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invention may conduct commerce in which such users, including internationally located

consumers, are provided the option to have transactions by payment cards, such as by credit
card, debit card, or pre-paid card, converted in real time at the point of sale from the currency
in which the merchant or vendor, and/or the other entities offers its goods into the currency in
which the caller’s credit card, debit card, or pre-paid card is billed while the merchant still
conducts business in its local currency. The dynamic currency conversion performed by the
dynamic currency conversion means provides pricing transparency and clarity at the POS,
allowing customers to make more informed purchasing decisions at the time of purchase or of
conducting the commerce.

The processor 14 may include hardware such as microprocessors and/or software
embodied in at least one predetermined program for implementing the rate markup logic 16
and dynamic currency conversion. The at least one program may include “FX ASSURED”, a
program commercially available from “PLANET PAYMENT INC.”, where the rate provided
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 financial 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.
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2D Dilating sorme of the tabiss, While 6tter variables and pazameers 1 bfber fabies are
changed and updated as commercial transactions are processed. FIG. 2 illustrates table
relations in which a plurality of tabies 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.
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Commonl nput
As shown in FIG. 2, a PANRangeLookup table 34 and a MerchantLookup table 36

provide data to a MerchantPANRateJunction table 38. A RateLookup table 40 is then
populated by the MerchantP ANRateJucntion table 38 as well as other data such as from
SaleRate, RefundRate, and Precision fields. A Currencies table 42 is populated by currency
information on different types of currencies, and a RateCurrencyJunction table 44 is
populated ﬁqm the RateLookup table 40 and the Currencies table 42.

As shown in FIG. 2, variable tables are stored in the database 18 with sufficient
information to allow the rate calculation to be performed. The variable tables would typically
change on a daily basis. Examples of variable tables stored in the database 18 are the
PANRangeLookup table 34, the MerchantLookup table 36, and the RateLookup table 40,
with example fields of these tales 34, 36, and 40 being shown in Tables 1-3, respectively.

Referring to FIG. 2 and Table 1, the PANRangeLookup table 34 is created in order to
concatenate and pre-process information related to the customer 22, such as a cardholder.

The information includes cardholder specifics used in the currency conversion process.

TABLE 1

FIELD DATATYPE | 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

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) NOTNULL | 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




NOT NULL During creation of the MerchantLookup table 36, all
of the fields used in the calculation of rates are conpared and
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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.



int NOT NULL Uni que value identifying this record FilelD int NOT NULL
The 1D of the active set of PPTables data created in the PS system

Sal eRat e I 710) NOT NULL Cal cul ated Sal e Converyghan,fdleiry
RefundRatcej@ ég?ﬁog%?w 10) NOT NULL Cal cul at ed Refund Conver5| on

Preci sion TABLE 2
FIELD DATA TYPE | DEFAULT | DESCRIPTION
D 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
AssignedMerchantID { char(16) NOT NULL
CommonInputID int NOT NULL

During creation of the MerchantLookup table 36, all of the fields used in the
calculation of rates are compared and tracked to determine different merchants with common
attributes. The merchants with common attributes are assigned a common lookup ID, which
allows the system 10 and method to reduce the number of merchant records used in the
MerchantPANRateJunction table 38.

For calculating the rates for use with each merchant, the database 18 stores attributes
and data values of the merchants which may include one or more of a merchant base currency
from which the transaction amounts are to be converted, a merchant clearing currency which
is a selected currency to which transaction amounts are to be converted, an acquirer processor
ID, a card type, a markup method, a markup method indicator, a markup return indicator, 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.source 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.
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The system 10 and net hod

fe Brgattag ey

reat] S new record and a

Yeeip AGFRRFAGHPY PHRE | n

pseudocode: WO 2009/ 088487PCT/ US2008/ 014147 1f the
Mer cant FRYCRSSENBE Rrogesser 14pheryprapeeds [ooUse 41 @cqiuieh Brocksori, Adugichant basg ¢

If the Merchant.|ndicator equals 'O

(PAN Mar kup only; WMarkupval ue

has no &pfreRay) anfbe flearing cusgney to deisraingnt a reaerd o the merchant 24 exists in a

I f the Merchant.|ndicator equals 1'

(I ncr endhecepiorBaseGenversidnRatatabla etosgddn BaNIatabakel®). If bechRerscdrd exigisan the
Mer chant . baserate * (1 + PAN. total MarkupRate + Merchant. mar kupVal ue)
) | f t héridesohBastComaisimtRare tebleahen the badeDeavasontaté bftheeeckudis wadd s the

PAN. t ot al Mar kupRat e) )

and PAN Mar kup) The Result equal s

base conversion rate of the merchant 24 associated with the merchant base currency and

clearing currency. However, if no record of the merchant 24 is found in the

ProcessorBaseConversionRate table, the record is not included in the

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 methed

creates a new record and a new ID.

The SaleRate is calculated using the following algorithm in pseudocode:

10




Mer chant . baserate * (1 + PAN. total MarkupRate - Merchant. marl cupVal ue)
) Else If the Mercant. markupMethod < 'M Then cal cul ate w thout the

FX Assur edylyoidfstdsyt he Merchant . I ndicator equals '0' (Rasghalo$iis7
Only) The Result equals Merchant. baserate ) If the Merchant

.I'ndicator equals 1' (Increment with the markup value) The Result
equal s MfnldteicatfrasekgiMethiod 2=+MMer chant . mar kupVal ue) ) If the

Mer chant ThenGakalagy us@fpiiht BX AssufeBesgienent with the markup val ue) The
Result equal s Merchant. baserate * (1 - Merchant. marl cupValue) ) WO
2009/ 088487 PG HJIA B0 I:Hl hfor EgalReS UPARN Skl 0919 Ph@peslusiBistd difier)
foll owi ng al gorit ReigpspeesAacode: If the

Mer chant . credit Ret(um\/ar kupl ndi cator equals '0' (Base Rate Only) The

Resul t equal s Mer qhaiiiarPBRGrARL £(1 + PAN.totalMarkupRate)

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)

)
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If the Merchant.creditRetunarl cuplndicator equals ' | ' (Increnent
wi th the markup value) The Result equals Merchant. baserate * (I +

Mer chant . il Bebadgdsye) | f the Merchant. credltReturnNHrI%g}ﬁds%qtle{

equals '2'" (Decrenment with the markup val ue) The Result equa

Mer chant . baserate * gﬁ Mer chant . rrarlcu Val ue1)§ (g) (m

FIG 2 and Tdif&e#nd @l%ﬁl%@ﬁfﬁ‘%ﬂ’&%/ﬁ]ﬁﬁ@ QVHRE flgptidnyia pseu ction
t abl e whi ch EFOVIdeS alink to the currency assigned to a_range of

PANs associ atithe Merehagt ereeitietemMagupindicatariegualy e (BeseRate Pnbd
infformation is redbfRemliggualsused during an actual transaction. TABLE
4 FlI ELD DATA TYPE(DEFAULT DESCRI PTI ON

Merchant.baserate

)

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

Merchant.baserate * (1 + Merchant.markupValue)

)
If the Merchant.creditReturnMarkuplndicator 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 1D information is required data used during an actual

transaction.
TABLE 4
FIELD DATA TYPE | DEFAULT | DESCRIPTION
1D int NQT 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
CurrencylD int NOTNULL | ID of the currency record identified
.| in the process belonging to the PAN
Range

12




IDint NOT NULL Unique value identifying this record FilelD int NOT
NULL The I D of the active set of PPTables data created in the PS

syst em Rat L. int NOT NULL I D of the ratel ool cup cﬁﬁ%r _
Currencyl D‘%!D%ﬁ‘%@f‘?huu | D of the currency record identfir |e(§8{||8ﬁ]1"{1#17e

rocess belonging to the PAN_Range
P Pgs shgwn ?n FIG. 2 and Tableg.S, the MerchantPANRateJunction table 38 is a junction

table which provides a cross-reference of the PANRangeLookup table 34, the
MerchantLookup table 36 and the RateLookup table 40. During processing of a new
transaction involving a merchant 24 and a customer 22 using a PAN 26, if a match of
previous transactions involving the same merchant 24 and customer 22 are found, then the ID
in the MerchantPANRateJunction table 38 is used to identify the conversion rate in the
RateLookup table 40 to be used in the new transaction. Otherwise, if no previous matching

transactions are found, then a new record is created with the unique information.

TABLE 5
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 créated in the PS system
MerchantLookupID | int NOT NULL | Common Merchant ID used in the
final calculation
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.

13



WD 2009/ 088487PCT/ US2008/ 014147 As shown in FIG 2 and Tabl es,
t he Merchant PANRat eJunction table 38 is a junction table which

provi des rLassiss g er ence of the PANRangelool cup tabl _
Mer chant Lg‘gﬁczup)%tsabfe 36 and the RateLool cup table 40. q’lﬁquﬁgﬁﬁulﬂ

processing of_a pew transaction inval ving a merchant 24 and_a
custoner 22 U yrangeNablg 42jincludesadich 19F cashacqosd which sHgescatlenststhe
i nvol vi ﬁ t he same nerchant 24 and custoner 22 are found, then the ID
in the NBPER&hesRgirted with sech awreneh maickgs p shressdigit mymierie pedefagsighpsl by the
conversion rate in the RatelLoolcup table 40 to be used in the new
t r ansac thiternatiqhah ©rganszation forfeandamiizatos (I86).c Otheg fitkdanwheteiadbgreacyD field,
found, then a new record is created with the unique infornmation.
TABLE 5 aRluftebeDAdl4, AAVRElapE, Ja ByDESTRe®, Td IBdimblPlacts I, adUighoreDigity dield,
value identifying this record FilelD int NOT NULL
a Separator field, and a RoundingUnit field, with each field used for specifying how the
currency is to be processed and displayed with respect to a transaction. Optionally, an
ISOAIlpha filed may be used, which stores a three letter code assigned by ISO.

CurrencyID values from the Currencies table 42 are provided to the
RateCurrencyJunction table 44 to be combined with the ID and FileID values from the
RateLookup table 40, as well as a RateLookupID from the MerchantPANRateJunction table
38 associated with the transaction. Accordingly, using the RateCurrencyJucntion table 44,
the system 10 and method can readily and quickly access the currency settings and
RateLookupID data associated with a transaction between the customer 22 and the merchant
24.

In operation, the system 10 and method of the present invention performs pre-
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,

14



The I D of the active set of PPTables data created in the PS system
Mer chant Lool cupl D int NOT NULL Conmon Merchant |ID used in the final

cal cul ati opoRe@ageLool cuplD int NOT NULL Total MarkupdpydaRadiy
the final calculation RatelLool cuplD int NOT NULL Rate Record I'D

identifyin he final | ¢ The dat abase 18 al
Cores ot ar Sifhgaef f ReiLadbdalig i Rererines YHE CUSMTEOAE LRBHEL e
static tables may include the Currencies table 42 which contains an
entry fd¥ "éa’éﬂm&ﬂ? PRANE (P Be B te e SRfeTHRS Wihsh gty togise fora ebrTEAREaFtinRs

no inpact on the processi n& of a DCC cal cul ation, but the curr enc%/ i S
requi r edisepsiatedsfetha merdhanta?4fnretessing 2 bempsin iransagtioq with fheeustomer 22
transaction. It is not expected that the Currencies table 42 will
change d¥otathatiyereare pdenitiglly Bifferenit eat@uior salesiapd rafadse wiiizh meg/thbestorsdan ed
to include support for new currencies or if a currency changes to
suppor t differentadlaleRufeand RiefimdBaterfeidsyrespectivel prof ®asilonkipoabledDher
currency.

When the “FX ASSURED” program is being executed by the processor 14,
information related to the rate charged by issuers and other merchant setup information is
also used to calculate the rates. As each rate is calculated, an entry is added to the
MerchantPANRateTable 38 to make the association between the calculated rate and the
transaction being processed involving the merchant 24 and the customer 22. The
RateLookupID entry in the MerchantPANRateJunction table 44 is also associated with the
matching entry in the Currencies table 42 entry using the RateCurrencyJunction table 44,

For performing a rate calculation, transaction information 28 is received by the
commerce processing systermn 12, with the transaction information including a MID and a
PAN 26. The MID is used by the processor 14 to determine which entry from the
MerchantLookup table 36 applies 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 MerchantPANRateJunction 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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WD 2009/ 088487PCT/ US2008/ 014147 The Currencies table 42
includes a field for each record which stores at |east the | SOCode
associ at edy b currency, which is athree digit n i ,
assi gned byﬁtiﬁg)/@ﬁﬁzr nati onal Organization for Standar d@?%zg%ﬁﬁﬁgb) )
QO her fields. include . a CurrencyMfield, a Currency field, a Display
filed, a SynSOIVHFhELPROTSIOM IR FeBIRES dhenthy BatebookugHs from the carepeiding
a Separator field, and a RoundingUnit field, with each field used for
speci f yitAY T Meshant? ANRatp ycatientable 38ris uied e seleqi @ specifis royeia the t h
respect to a transaction. Qoptionally, an |SOAl pha filed may be used,
whi ch stRatddokun Wblect0l by which arsdisostnstdpated ahg exp®@ents used to dgarmipe thelrie
val ues fromthe Currencies table 42 are provided to the

Rat eCur rtehe ysedrior the auira trensédtidrobelreg rocdssede A heiRakelfohkur Bblerd ifdlhdes D
val ues fromthe RatelLool cup table 40, as well as a RateLookuplD from
t he Mer aidimbRANIRRIsddving hiras, Hearly 2vab Wisish 5 antistdger idd dnhpbiicangaihi on.
Accordingly, using the RateCurrencyJucntion table 44, the system 10
and et ldettrmines whediin sheaitd valub elel décintt point fshetated! IFONEYan§ A4, tif 16 Fat@Rd
Rat eLookupl D data associated with a transacti on between the custoner

22 and tihe45mRindiBdéxpéflent is 5, the dx0h 2B kAL <OM345he system 10 and met hod
of the present invention perforns preprocessing of the data involved

in a comer cipbrdef @MRAEHIARMe (%feﬁcf f&rbetLﬁgd B@?&L&%Hﬂrz{n%@? §%ngn d

other tables and records stored In the database 18 cones

vari ety 0, Rat.e tabl e
40 may 8 ng%g? Erl g%ﬁ?%ﬁlgzn%‘?ﬂoa\% zd%%fldbtgg %P@i& 22?1[211& ﬁl%%é?g BA%%LT H{é%s wel |
as ot he S . f Merchant Laol cup tabl e .36 nme
r om seraBTIORRERELS iF Bl o Hedt B SHHEEL B RRGEH RSB R TR 408
processin te 2 h ata for the. RateLool cup table 40,is,

ol cul aPBdY TR HRGe e FRE o Ay Sure RRne. A LA E BREPGEF DR 2% S Y-Sy dan
sources to %ﬁéhudgﬁgublished rat.es from"VI SA" and "MASTERCARD' as
wel | as SHEY ¢ TSRO AP BPIRPIBIF- associ ated with each nerchant 24.
WO 2009/ 08848 7PCT/ US2008/ 014147 Such data in the RatelLool cup
tabl e 40 det EoMeKEsiiRRlTONC IRV dhictusreds the (RrrepilRdn M Cyrmmcicablad? ¢
apply to the base rate to deternmine which rate to use for a DCC

t r ansac Pf gseddae selestarey intherCurtcacisptableftwhich provides Bied§0&odonddSOAdpha
transaction with the custoner 22. Note that there are potentially

di f f er eneluesasearidted with Khis ratnie bedtansoisted along ithrtiee matksupsiater diback to he
different Sal eRate and RefundRate fields, respectively, of

Rat eLoohewhantzddl te cdfplete the tisactidnheittl X cASSRELY. programis being
executed by the processor 14, information related to the rate charged
by issuers afHe distiesedrspstelnditans etethpdiof file predehoinveértion lpsevides éelpiored
calculate the rates. As each rate is calculated, an entry is added to
the Mer ghwrd AR hthabihe ra8 (d e fokepdriialase06icab,and heproeeprob&sing
calculated rate and the transacti on being processed involving the

mer ¢ hananeﬁumﬂgﬁtfw RS RAE ST Bita rediieedRB REODE 6410 RIBKEP tiltdrmiafioh N8 well as

Mer chant PANRat eJunction table 44 is also associated with the nmatching

entry i pidianfolcbRRe HRSpERRE MefbRarR To Whikf tHaTatk REbERLA raFﬁl?ﬁéﬂH‘ fiiet | on
tabl e 44. For performng a rate cal culation, transaction

| 0 o1 M BReRR: 5 188 BLNS Bt oy TR P TR GRS R SYSBB Greitih

the trahsaction intformation I nc IS

db 14 . i whi ch f ”
or chonPio e Res SFER REesat BtaHEh S Me R NR G esf R o atBs X e
The PAN i t 14 to det i i t i
Che PANASRIRERS Ellp ittt BACSSRRRL R i RECHINE Sut iah g Eptydiaer”
processed. A SQL Sel ect commangd. js iéimﬁggg thg@processor 14 and

sent t o“oH he:rRatgad Pr pETansAcHigh the €4 1§ s participate in the dynamic

Mer chant PANRat eJunction table 38 which are valid for the nerchant/PAN
CurTency conversion process.
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CLAI M5 1. An inproved systemfor perform ng dynam c currency
conversi on between a nerchant and a custoner, the nerchant having a
mer chant account with a merchant financial institution in a |ocal
currency and a nmerchant | D nunber associated with such account, and
wherein the custonmer has a paynment card issued by a paynent card
issuer in a card-issuer currency which differs fromthe | ocal

currency; wherei n such system conpri ses a processor, nmenory
accessi bl e bégéﬁggfrocessor, el ectronics for receiving transaction
approval req rom such nerchant, such requests including the

merchant | D pupber, the pa nt .card nunber, and a transacti on anpunt
T Cho | ocal Lot iatyd SyoReht O Ghraiiiing BHERC rimay CoHER DO GEMEHE DFRARE
stored in table form (1) containing payment card attributes, . . .
associ abRiA IO eh RS laérgﬂaﬁa 3 rReiFhnh Ao ?}tﬁéﬁ‘&r‘(hﬁﬁ‘t f@ammji%mmn in
attributes associated with various nerchants, wherein attributes
associ afevfalfurmney agg asrershaef [Rapabarfssosiépdoridy sypiprccaynd agd gherein the
determ ne a total markup rate for currency conversion; and )

wher ei nCUSiRIPET PR Ray et Gagd Iﬁus‘ébmﬁwenmaﬁ%swwi afRigsHer quRaeYcYieh
approval request froma nerchant in the |ocal currency, to convert

t he | océiffessfromeheyocekeurisecysar d- i ssuer currency and al so detenni ne the
total markup fees associated with the transaction; such inproved

syst em char athesgin sucd) sygiem pernprises a procesgigaemeryy aseessilde by thepyocesseber ed
paynment cards which share common attri butes are grouped and stored
with a eclestroivs feryensivingdansactioeapprdvianeqfests fremohiclsmedehans wyes requests
wherein, upon receiving a transaction approval request froma

mer chanincluiling thproeesebiD detter, thapymentetidenmbhr apbs/mandction ardount imdbe
falls within one of such ranges; and if so, t he processor uses
t he attloceteencgssoci ated with the common paynent card identifier
when determning the total markup rate rather than individual records
for each paywendin emhdiemory inclu@es idfoemaips teraddh tabledformn () cartanieg payment
mer chants which share conmon attributes are grouped and stored with a
common ¢med athibntes hsbocitied with virdous eagienge-0dpimbeie bed (2) canpais ateib@es/i Ng a
transacti onal approval request, the processor determ nes whether the
mer chanissédidtebwitiesdpiotsmerchants, Ghaminntiibutedmciatederith f spedifiedniélchant S
the processor uses the attributes associated with the common nerchant
i dent i f $uBfomah &8 uskalte Hekidifga fob nlafkup katdRE kitent pédvésibhahndt han records
for each nmerchant.

wherein such processor is programmed, upon receivin;g a transaction approval request
from a merchant in the local currency, to convert the local currency to the card-issuer cwrency
and also determine the total markup fees associated with the transaction;

such improved system characterized in that;

ranges of successively numbered payment cards which share common attributes are
grouped and stored with a common payment card identifier for each such range;

wherein, upon receiving a transaction approval request from a merchant, the processor

determines whether the payment card number falls within one of such ranges; and if so,
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3. The systemof claim2, wherein such system i ncludes: a

panr angel ookup tabl e containing attributes associated with various
paynment card nunbers, a nerchant | ookup table containing attributes
associ ated with nerchant | Ds; a nmerchant/paynent card nunber
tabl e junction table, wherein the processor is programmed to extract
data fromthe panrangel ool cup tabl e and merchant | ookup table to
popul ate the junction table; and a rate | ookup table, wherein
the processor, is programed to extract data fromthe junctiqn tagble
Lo’ popul at e TP 150 R AU H QPTG g SEb I SRR HERF D CaK e Refp
rate. 4. The sysfemof claim 2, wherein the processor stores
7t ecor dheR EPRHERE el BEKRRETE TEUSt B PQ VY TRSF B A0Sh PAeERF

records inclyde the markup rat; and wherein upon receiving a new
transaction appresvarmebelasts Whern peishatsodich shargcopmemstipbutesare grauped
determ ne_whet her the sane custoner. and nerchant have a conducted a
pr evi oudnd ptared fthasqmaien merehagiddentifigy for eackigionpize t he previ ous mar kup
rate for the new transaction.

wherein, upon receiving a transactional approval request, the processor determines
whether the merchant ID corresponds to a common merchant identifier; and if so

the processor uses the attributes associated with the common merchant identifier when
determining the total markup rate rather than records for each merchant.

3. The system of claim 2, wherein such system includes:

a panrangelookup table containing attributes associated with various payment card
numbers,

a merchant lookup table containing attributes associated with merchant IDs;

a merchant/payment card number table junction table, wherein the processor is
programmed to extract data from the panrangelookup table and merchant lookup table to
populate the junction table; and

a rate lookup table, wherein the processor is programmed to extract data from the
junction table to populate the rate lookup table for determining the total markup rate.

4. The system of claim 2, wherein the processor stores a record of transactions between
customers and merchants,"which records include the markup rate, and wherein upon receiving a
new transaction approval request, the processor is programmed: {a) to determine whether the

same customer and merchant have a conducted a previous transaction and, if yes, (b) to utilize

the previous markup rate for the new transaction.
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