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(57) ABSTRACT 

A transaction process System (10) provides for data trans 
actions between parties. In a credit card transaction, the 
parties are the merchant (20), acquiring bank (24), card 
association (34), issuing bank (14), and cardholder (12). A 
transaction processing center (30) is positioned between the 
acquiring bank and the card association. The transaction 
processing center provides data processing channels for 
message-based processing (72) and filed-based processing 
(76). The file-based processing uses an incoming queue (80) 
and outgoing queue (84) to simplify the interface. The 
transaction processing center also provides for currency 
conversions and account reconciliation on a per transaction 
basis. The transaction processing center uses a Scheduler 
(160) to efficiently manage the data processing resources 
and an account reconciliation processor (200) to identify 
discrepancies and initiate corrective action. 
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SYSTEMAND METHOD OF ACCOUNT 
RECONCILLATION FOR ELECTRONIC 

TRANSACTIONS 

CROSS REFERENCE TO RELATED PATENT 
APPLICATIONS 

0001. The present patent application is related to copend 
ing U.S. patent application Ser. No. , Attorney 
Docket No. 670744.00002, entitled “Method of Scheduling 
and Event Processing in Computer Operating System” and 
filed concurrently herewith by W. Jeffrey Knowles et al. The 
present patent application is further related to copending 
U.S. patent application Ser. No. , Attorney Docket 
No. 670744.00003, entitled “System and Method of Elec 
tronic Data Transaction Processing and filed concurrently 
herewith by W. Jeffery Knowles et al. The present patent 
application is further related to copending U.S. patent appli 
cation Ser. No. , Attorney Docket No. 670744.00004, 
entitled “System and Method of Currency Conversion in 
Financial Transaction Process” and filed concurrently here 
with by W. Jeffrey Knowles et al. The present patent 
application is further related to copending U.S. patent appli 
cation Ser. No. , Attorney Docket No. 670744.00006, 
entitled “System and Method of Transferring Data Through 
Transaction Process” and filed concurrently herewith by W. 
Jeffrey Knowles et al. 

FIELD OF THE INVENTION 

0002 The present invention relates, in general, to data 
transaction processing and, more particularly, to System and 
method of account reconciliation for electronic data trans 
actions. 

BACKGROUND OF THE INVENTION 

0003. An integral part of many financial transactions 
involves purchase of goods and Services by credit card or 
other electronic transfer of funds. Consumers use credit 
cards to purchase goods and Services from merchants and 
Service providers. Businesses and government agencies use 
electronic fund transferS to acquire goods and Services and 
issue credit cards to employees as necessary to conduct 
business. Credit cards are a convenient, Safe, effective, and 
integral part of the economy. 

0004. There are typically three financial institutions 
involved in credit card transactions: card association, issuing 
bank, and acquiring bank. Well known card associations 
operate under the names of Visa and MasterCard. The 
issuing bank issues a credit card to a cardholder. The credit 
card will include a credit line that will impose certain limits 
on the cardholder's ability to make purchases. The card 
holder agrees to pay the amount due on the credit card 
Statement, or minimum portion thereof with interest on the 
balance, to the issuing bank. The merchant has an account or 
relationship with the acquiring bank to initiate credit card 
transactions and ultimately receive payment for the trans 
action. The card association operates between the acquiring 
bank and issuing bank to coordinate and Simplify the large 
number of transactions occurring on a daily basis. 
0005. A credit card transaction usually starts at the point 
of Sale where the cardholder has selected merchandise or 
Service which he or she wishes to purchase. The merchant or 
Service provider enters the credit card number by Swiping 
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the card through a terminal to read information Stored on the 
magnetic Strip or enters the credit card number directly into 
the terminal keypad. The terminal is connected to a com 
munication network which electronically links the merchant 
to the acquiring bank or processing center. The acquiring 
bank is electronically linked to the card association and the 
card association is electronically linked to the issuing bank. 

0006 Most credit card transactions involve a two-part 
process. In the first part, while the cardholder is interacting 
with the merchant at the point of Sale, a purchase authori 
Zation request is forwarded via an electronic communication 
network through the acquiring bank and card association to 
the issuing bank. The purchase authorization includes the 
merchant identification, amount of the purchase, and card 
holder information. The cardholder information may include 
name, address, primary account number, PIN number, fraud 
protection data, etc. The purchase authorization checks with 
the issuing bank to See that the cardholder is in good 
Standing with the bank, that the purchase is within his or her 
approved credit limit, and that there are no other irregulari 
ties. The issuing bank approves the transaction for the 
requested amount and routes the approval back through the 
card association and acquiring bank to the merchant. Even 
though no money changes hands, the cardholder and mer 
chant complete their interaction. The cardholder leaves the 
Store with the merchandise in hand and the merchant 
receives assurance that the money will be paid. 

0007. In the second part of the process, an aggregation of 
the individual purchase authorizations is processed through 
the credit card System to fund authorized transactions in a 
process known as clearing and Settlement. During clearing 
and Settlement, monies are Scheduled to be transferred 
between accounts to complete Specific pre-approved trans 
actions. Transferring money, Sometimes in different curren 
cies, can be a time consuming, expensive, and error prone 
process. The aggregation of purchases and payment of net 
proceeds to the parties during clearing and Settlement is a 
more efficient and cost effective alternative to exchanging 
money during each transaction. Clearing and Settlement may 
occur at the end of the day, or at regular intervals during the 
day, or every few days depending on the Volume of trans 
actions and needs of the parties. However, the acquiring and 
issuing banks often do not have the resolution of the 
individual transactions to resolve discrepancies when rec 
onciling the aggregation of transactions. If unable to balance 
the clearing and Settlement, the banks are often forced to 
absorb the discrepancies based on the allocation of risk and 
may end up loosing money on certain transactions as part of 
the cost of doing business. 

0008 Aprincipal function of the card association is to act 
as a funding clearing house for the clearing and Settlement 
process. An issuing bank may need to pay monies to a large 
number of acquiring banks and an acquiring bank may 
expect to receiving monies from a large number of issuing 
banks. By operating through the card association, the issuing 
bank makes one wire transfer to the card association to make 
payments to Specific acquiring banks. Likewise, the acquir 
ing bank receives one wire transfer from the card association 
to Settle transactions for Specific issuing banks. The card 
asSociation receives funds and allocates funds to its indi 
vidual members in order to clear and Settle pending and 
approved credit card transactions. 
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0009 If the acquiring bank and issuing bank are based in 
different countries and operate with different native curren 
cies, then the transfer of funds often requires one or more 
currency conversions. The acquiring bank generally leaves 
the currency conversions to the card association but in doing 
So the acquiring bank looses control and any benefit the 
conversion might yield to itself and to its customer, the 
merchant. In the present competitive marketplace, giving up 
control of currency conversions involved in credit card 
transactions can be harmful to one's market share and profit 
margins. The customers of the acquiring bank (merchants) 
will demand the best rates and service or they will Switch to 
Someone who can deliver. 

0010. In actual business practice, there can be variations 
and exceptions to the above described proceSS. For example, 
the acquiring bank and the issuing bank may be one in the 
Same and card association may be left out of the transaction 
processes. Moreover, the acquiring bank and issuing bank 
often contract out one or more of the above Support func 
tions to third party processors or Service providers. The 
processorS operate and function on behalf of the bank to 
complete the transaction for the merchant and cardholder. 
The third party processors bring hardware and Software 
expertise that can help the acquiring bank and issuing bank 
operate more efficiently, with lower costs, and fewer errors. 
0011. Accuracy in the transaction is an important aspect 
and consideration for both parties, as well as the financial 
institutions and third party Service providers involved in 
processing the transactions. The merchant wants to receive 
the correct amount of money. The cardholder wants to be 
properly charged for the goods or Services purchased. The 
acquiring bank, issuing bank, card association, and third 
party Service providers each have vested interests in accurate 
transactions for the reputation and integrity of the System 
and to ensure that each receives the proper fees. While the 
card association issues reports or Statements with respect to 
the clearing and Settlement of transaction, there is no con 
Venient or efficient way of independently verifying or con 
firming the accuracy of the card association Statement. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012 FIG. 1 is a block diagram of an electronic data 
transaction processing System; 
0013 FIG. 2 is a block diagram of the transaction 
processing center of FIG. 1; 
0.014 FIG. 3 is a block diagram illustrating the operation 
of the transaction processing center; 
0.015 FIG. 4 is a block diagram illustrating the data 
processing With the incoming queue and outgoing queue, 
0016 FIG. 5 is a flowchart of the operation of data 
processing function in FIG. 4; 
0017 FIG. 6 is a block diagram of the plurality of 
currencies used by the transaction processing center; 
0018 FIG. 7 is a flowchart of the operation of the 
currency conversions of FIG. 6; 
0019 FIG. 8 is a block diagram of the scheduler and 
event processor for the transaction processing center; 
0020 FIG. 9 is a flowchart of the operation of the 
Scheduler and event processor, 
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0021 FIG. 10 is a block diagram of an account recon 
ciliation processor, and 

0022 FIG. 11 is a flowchart of the operation of the 
account reconciliation processor. 

DETAILED DESCRIPTION OF THE DRAWINGS 

0023. A transaction processing system 10 is shown in 
FIG. 1. Transaction processing system 10 is applicable to 
many types of electronic transactions, including financial, 
reservations, and any other transaction involving the transfer 
of data. In the present discussion, transaction processing 
system 10 will be described in terms of a credit card 
transaction between a cardholder and a merchant and will 
include the financial institution(s) operating between these 
parties. 

0024. Transaction processing system 10 is used in many 
financial transactions involving purchase of goods and Ser 
vices by credit card or other electronic transfer of funds. 
Consumers use credit cards to purchase goods and Services 
from merchants and Service providers. Businesses and gov 
ernment agencies use electronic fund transferS to acquire 
goods and Services and issue credit cards to employees as 
necessary to conduct business. 
0025 Transaction processing system 10 is a computer 
based communication and transaction processing network 
with electronic links between parts of the system. Each of 
the communication links described herein can be direct 
hard-wired lines, leased high bandwidth lines, telephone 
lines, fiber optic cable, wireless, Satellite, or the like. 
0026. Transaction processing system 10 includes a rela 
tionship between cardholder 12 and issuing bank 14. Card 
holder 12 can be an individual, corporation, or other legal 
entity that establishes a line of credit with issuing bank 14 
based on their credit rating and credit risk. ISSuing bank 14 
issues a credit card or other credit instrument to cardholder 
12. Cardholder 12 has the ability to purchase goods and 
Services and otherwise pay debts using the credit card, 
within the limits imposed by issuing bank 14. ISSuing bank 
14 assumes responsibility to make good on any charge or 
debt properly incurred by cardholder 12 within established 
credit limits. Cardholder 12 agrees to pay the amount due on 
the credit card Statement, or minimum portion thereof with 
interest on the balance, to issuing bank 14. 

0027. With credit card in hand, cardholder 12 can con 
duct busineSS and make purchases with most busineSS enti 
ties. For example, cardholder 12 can enter the place of 
business of merchant 20 and purchase goods or Services with 
the credit card. Alternately, cardholder 12 may make pur 
chases over the telephone or on-line via merchant 20's 
internet website. FIG. 1 illustrates the interactive commer 
cial relationship between cardholder 12 and merchant 20 by 
link 22. 

0028 Cardholder 12 makes his or her purchase selec 
tion(s) and provides the credit card to merchant 20. Mer 
chant 20 Swipes the credit card through a terminal to read the 
information Stored on the magnetic Strip, or enters the credit 
card number into the terminal keypad, or calls-in the credit 
card number by telephone into a processing center. The 
merchant's terminal is connected to acquiring bank 24 by 
electronic communication link 26. 
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0029 Merchant 20 has an account or relationship with 
acquiring bank 24. A transaction between cardholder 12 and 
merchant 20 involves the transmission of data from mer 
chant 20 to acquiring bank 24 by way of communication link 
26. The transaction data includes (1) identification and other 
information related to cardholder 12 as read from the 
magnetic strip on the back of the credit card, (2) identifi 
cation and other information related to merchant 20, and (3) 
the amount of the purchase or transaction. The cardholder 
information may include name, address, primary account 
number, PIN number, fraud protection data, etc. The trans 
mission of data is encrypted to prevent fraud and unautho 
rized access to Sensitive and confidential information related 
to cardholder 12 and merchant 20. 

0030 Acquiring bank 24 processes the transaction by 
making a record in its computer database, and possibly 
re-formatting the data or adding additional information 
according to its own procedures. Acquiring bank 24 may use 
a third party processor for Some or all of its transaction 
processing functions. In the present example, the transaction 
is routed to transaction processing center 30 over commu 
nication link 32. In other applications, merchant 20 may 
have a direct relationship with transaction processing center 
30 as shown by communication link 28. 
0.031 Transaction processing center 30 is a third party 
Service provider that acts for or on behalf of acquiring bank 
24 or merchant 20 as an interface to credit card association 
34. The role and function of transaction processing center 30 
will be further discussed below. Transaction processing 
center 30 processes the transaction and routes the processed 
transaction over communication link 36 to card association 
34. Card association 34 includes well-known institutions 
identified by names such as Visa and MasterCard. Card 
asSociation 34 operates between acquiring bank 24 and 
issuing bank 14 to coordinate and Simplify the large number 
of credit card transactions occurring on a daily basis. 
0.032 Card association 34 routes the transaction to issu 
ing bank 14 over communication link 40. FIG. 1 assumes 
that the Similar activities and operation of a transaction 
processing center like 30 are incorporated within issuing 
bank 14. In an alternate embodiment, a third party transac 
tion processing center can be positioned between issuing 
bank 14 and card association 34 to provide some or all of the 
features described for transaction processing center 30. 
0.033 Issuing bank 14 has primary authority and assumes 
the principal risk of approving and Settling the transaction. 
ISSuing bank 14 processes the transaction and routes the 
response back through communication link 40 to card asso 
ciation 34. Card association 34 routes the response from 
issuing bank 14 back through communication link 36 to 
transaction processing center 30, which in turn communi 
cates the issuing bank's response back to acquiring bank 24 
by communication link32. Merchant 20 receives the issuing 
bank's response to the transaction from acquiring bank 24 
by communication link 26. 
0034. As mentioned, there are variations to the above 
process. By way of example, in certain situations and with 
certain arrangements, transaction processing center 30 may 
communicate directly with issuing bank 14 as shown by 
communication link 44. Transaction processing center 30 
may receive a transaction generated by merchant 20 and 
respond back to acquiring bank 24 by communication link 
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46 or directly back to merchant 20 by communication link 
28. In communicating directly with merchant 20, transaction 
processing center 30 may assume part or all of the authority 
and have procedures in place to accept the risk and respon 
Sibility for approving and processing the credit card trans 
action. In addition, third party Service providers can operate 
at many points along the transaction processing route. None 
theless, even given these and other variations on a central 
theme, in most cases, the basic credit card transaction 
process remains as described above. 
0035. As an illustration of transaction processing system 
10, assume credit card transaction A is defined as cardholder 
12 being an individual and citizen from the United Kingdom 
(UK) traveling in the United States (US) on business and 
making a purchase from a merchant in a US city. ISSuing 
bank 14 is a UK national bank and acquiring bank 24 is a US 
national bank. Transaction processing center 30 is a third 
party Service provider with communication links to acquir 
ing bank 24 and card association 34 as described above. 
Card association 34 sits between issuing bank 14 and 
transaction processing center 30. Transaction processing 
center 30 operates on behalf of acquiring bank 24 and 
merchant 20 as an interface to card asSociation 34. 

0036). In credit card transaction A, cardholder 12 enters 
the place of business of merchant 20 with credit card in hand 
to purchase goods or Services. Cardholder 12 makes his or 
her purchase Selection(s) and provides the credit card to 
merchant 20. Merchant 20 Swipes the credit card through a 
terminal to read the information Stored on the magnetic Strip. 
At this point in the process, where cardholder 12 is directly 
interacting with merchant 20, the transaction is a purchase 
authorization request. The purchase authorization checks to 
See that the cardholder is in good-standing with the bank, 
that the purchase is within his or her approved credit limit, 
and that there are no other irregularities. No monies change 
hands or accounts between cardholder 12 and merchant 20 
at the point of Sale. Instead, merchant 20 is simply request 
ing authorization for the amount of the purchase. Often 
times, merchant 20 does not know, understand, or even care 
who or what is approving the authorization. Merchant 20 
just wants the purchase authorization to come back fast and 
be approved. The obligation and reputation of the financial 
entity identified on the credit card or other entity who 
assumes the risk of the transaction gives merchant 20 
confidence that payment is in fact forthcoming. 

0037. The purchase authorization request includes (1) 
identification and other information related to cardholder 12 
as read from the magnetic Strip on the back of the credit card, 
(2) identification and other information related to merchant 
20, and (3) the amount of the purchase or transaction. The 
cardholder information may include name, address, primary 
account number, PIN number, fraud protection data, etc. The 
purchase authorization request is encrypted to prevent fraud 
and unauthorized access to Sensitive and confidential infor 
mation related to cardholder 12 and merchant 20. 

0038. The purchase authorization request is routed across 
communication link 26 to acquiring bank 24. Acquiring 
bank 24 processes the request by making a record in its 
computer database, and possibly re-formatting the authori 
Zation request or adding additional information according to 
its own procedures. The purchase authorization request is 
routed to transaction processing center 30 over communi 
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cation link32. Transaction processing System 30 routes the 
purchase authorization request over communication link 36 
to card association 34. Card association 34 forwards the 
purchase authorization request to issuing bank 14 by com 
munication link 40. ISSuing bank 14 then approves or denies 
the purchase authorization for the requested amount and 
routes the approval or denial back through card association 
34, transaction processing center 30, and acquiring bank 24 
to merchant 20 in the reverse order previously described. If 
the purchase authorization is approved, cardholder 12 and 
merchant 20 complete their transaction. Cardholder 12 
leaves the Store with the merchandise and a record of the 
transaction and merchant 20 receives assurance that the 
money will be paid. If the purchase authorization request is 
denied, cardholder 12 can offer another form of payment or 
forego the purchase. 

0.039 The authorizing institution is typically issuing bank 
14, although acquiring bank 24 or transaction processing 
center 30 may assume that role in certain circumstances and 
under certain arrangements in which it chooses to bear the 
responsibility and risk of the credit card transaction. For 
example, transaction processing center 30 may respond 
directly to the authorization request back to acquiring bank 
24 over communication link 46. Acquiring bank 24 would 
then notify merchant 20. Alternately, the purchase authori 
Zation request from merchant 20 may go directly to trans 
action processing center 30 by communication link 28 for 
approval. Transaction processing center 30 would approve 
or deny the purchase authorization request and send the 
approval or denial back to merchant 20 over communication 
link 28. 

0040 Clearing and settlement is another type of transac 
tion that can be processed through transaction processing 
System 10. The transfer and eXchange of money, Sometimes 
in different currencies, can be a time consuming, expensive, 
and error prone process. The aggregation of purchases and 
payment of net proceeds to the parties during clearing and 
Settlement is a more efficient and cost effective alternative to 
eXchanging money for each transaction. Clearing and Settle 
ment may occur at the end of the day, or at regular intervals 
during the day, or once every few days depending on the 
Volume of transactions and needs of the parties. 
0041. In clearing and settlement, monies actually 
eXchange hands by electronic transfer between accounts to 
complete previously approved but as of yet unsettled trans 
actions. A number of purchase authorization requests like 
transaction A are approved throughout the day or other 
periods of time as determined by merchant 20 or acquiring 
bank 24. During clearing and Settlement, an aggregation of 
the individual purchase requests is processed through trans 
action processing System 10 to fund previously approved 
transactions. 

0.042 Merchant 20 initiates a clearing and settlement 
transaction in many cases at the end of the business day. The 
clearing and Settlement transaction includes and represents 
Specific credit card transactions, including transaction A, 
which have been approved and accrued since the last clear 
ing and Settlement transaction. The clearing and Settlement 
transaction is routed from merchant 20 to acquiring bank 24 
by communication link 26. If merchant 20 is a large insti 
tution, or if merchant 20 has special arrangements with 
acquiring bank 24, then acquiring bank 24 may forward the 
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Single clearing and Settlement transaction for merchant 20 to 
transaction processing center 30. Alternatively, acquiring 
bank 24 may accumulate a number of clearing and Settle 
ment transactions from Smaller merchants before forwarding 
an aggregate clearing and Settlement transaction to transac 
tion processing center 30. 
0043 Transaction processing center 30 processes the 
clearing and Settlement transaction and forwards the pro 
cessed transaction to card association 34. Card association 
34 accumulates clearing and Settlement transactions from a 
number of Sources, e.g. other acquiring banks or other 
transaction processing centers, which are intended for each 
issuing bank. The clearing and Settlement transaction from 
merchant 20 intended to clear and Settle transaction A, along 
with other transactions from merchant 20 and from other 
merchants and from other acquiring banks, each intended for 
issuing bank 14, are accumulated, Sorted, processed, and 
routed to issuing bank 14 by card association 34. 
0044 Issuing bank 14 reviews the aggregate clearing and 
Settlement transaction from card association 34 and, if all is 
in order with the pre-approved authorization requests, 
executes a wire transfer of funds, or authorizes deduction 
from accounts established within card association 34, for 
payment of the Specific approved transactions made during 
the clearing and Settlement period with merchants that have 
transacted with cardholders using credit cards issued by 
issuing bank 14. In other words, the funds paid by issuing 
bank 14 will be sufficient to cover payments which card 
asSociation 34 must make to specific acquiring banks to 
cover monies due to merchants for authorized purchases 
made by cardholders using credit cards issued by issuing 
bank 14. ISSuing bank 14 Sends credit card Statements on a 
periodic basis, e.g. monthly, to its cardholders for the 
purchases made during the period as shown by link 48. 
Issuing bank 14 assumes the risk whether the cardholder will 
pay the bill. ISSuing bank 14 earns its revenue from Service 
charges, fees and interest charges received from cardholders 
on any unpaid balance due on the Statements. 
004.5 The issuing banks belonging to card association 34 
make payment thereto to clear and Settle Specific pre 
approved outstanding transactions. Card association 34 then 
makes payments to specific acquiring banks with the funds 
received from the issuing banks. One of those payments 
from card association 34 will go through transaction pro 
cessing center 30 to acquiring bank 24. Acquiring bank 24 
then credits the account of merchant 20 for transaction A. 
That is, a portion of the payment made by card association 
34 to acquiring bank 24 by way of transaction processing 
center 30 will be used to pay merchant 20 for transaction A. 
0046 Aprincipal function of card association 34 is to act 
as a funding clearing house for clearing and Settlement. 
ISSuing bank 14 may need to pay monies to a large number 
of acquiring banks, and acquiring bank 24 may expect to 
receive monies from a large number of issuing banks. By 
operating through card association 34, issuing bank 14 
makes one wire transfer or authorization to debit its account 
to card association 34 who in turn makes payments to 
Specific acquiring banks. Likewise, acquiring bank 24 
receives one wire transfer from card association 34 to 
Settlement transactions for Specific issuing banks. 
0047 Yet another type of transaction that can be pro 
cessed through transaction processing center 30 is a pur 
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chase authorization request which automatically triggers 
clearing and Settlement at the end of the day or other time 
interval without any further post authorization transaction. 
Transaction processing center 30 can be set up to keep track 
of each purchase authorization request, which will include 
clearing and Settlement data. At a predetermined interval, 
transaction processing center 30 will automatically generate 
a process to clear and Settle Some or all of the Outstanding 
purchase authorization requests. The automatic clearing and 
Settlement can also be initiated in or by card asSociation 34. 
0.048. The activities and operation of transaction process 
ing center 30 will now be discussed in further detail. As 
shown in FIG. 1, transaction processing center 30 is posi 
tioned between acquiring bank 24 and card association 34. 
Transaction processing center 30 uses direct electronic com 
munication links with acquiring bank 24 and card asSocia 
tion 34, and in some applications directly with merchant 20 
and issuing bank 14. Transaction processing center 30 can be 
a third party service provider as shown in FIG. 1 operating 
on behalf of and providing Services for acquiring bank 24, 
or the activities and operation of transaction processing 
center 30 can be incorporated within acquiring bank 24 or 
even merchant 20. 

0049 Transaction processing system 10 has been and 
will be described in terms of a credit card transaction for the 
purpose of illustration. Transaction processing System 10 is 
also applicable to any type of transaction involving the 
transfer and processing of data. For example, transaction 
processing system 10 could be utilized in airline, hotel, 
rental car, and ticketing reservation Systems. Transaction 
processing System 10 has applications in manufacturing and 
Supply chain management. 
0050 Turning to FIG. 2, transaction processing center 30 
is shown to include two data processing channels. A first 
data processing channel is intended for message-based trans 
actions, Such as purchase authorization requests and other 
messages where time and Speed are of the essence. Autho 
rization process 52, data Storage device 54 and authorization 
proceSS 56 are shown as exemplary data processing func 
tions in the first data processing channel. It is understood 
that other data processing functions could be implemented in 
the first data processing channel. A Second data processing 
channel is intended for file-based transactions, Such as 
clearing and Settlement and reports. Post authorization pro 
ceSS 60, data Storage device 54 and post authorization 
proceSS 62 are shown as exemplary data processing func 
tions in the Second data processing channel. It is understood 
that other data processing functions could be implemented in 
the Second data processing channel. The first and Second 
data processing channels each provide a number of data 
processing functions, Such currency conversions in any one 
of a plurality of Selectable currencies. 
0051 Transaction processing center 30 further includes 
data transfer proceSS 50 having a first portion and a Second 
portion. A transaction or other data from acquiring bank 24 
(or from merchant 20) is received on communication link32 
(or communication link 28) and processed through the first 
portion of data transfer process 50 labeled as 50a. Data 
transfer process 50a Separates message-based transactions, 
Such as purchase authorization requests, from file-based 
transactions, Such clearing and Settlement and reports, for 
processing in their respective data processing channels 
through transaction processing center 30. 
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0052 A transaction determined to be a purchase autho 
rization request is routed from data transfer process 50a 
through a purchase authorization channel including autho 
rization proceSS 52, data Storage device 54, and authoriza 
tion process 56. Authorization process 52 performs parsing 
and formatting of the purchase authorization request for 
local Storage in data Storage device 54. Authorization pro 
ceSS 52 may also perform other data processing functions 
Such as currency conversion, reporting, error checking, and 
other administrative functions on the purchase authorization 
request. The purchase authorization request is Stored in data 
Storage device 54 for reporting, account reconciliation, and 
general record keeping and transaction visibility. Data Stor 
age device 54 is a high capacity relational database utilizing 
a mass Storage medium Such as a hard disk drive, optical 
drive, or the like. The purchase authorization request is then 
routed through authorization proceSS 56 where the request is 
formatted and any additional information added to the 
authorization request as necessary for transfer to card asso 
ciation 34. The second portion of data transfer process 50 
labeled as 50b sends the properly formatted purchase autho 
rization request to card association 34 by way of commu 
nication link 36. Data transfer process 50b may send the 
properly formatted purchase authorization request directly 
to issuing bank 14 by way of communication link 44. 
0053. The reverse process holds true for responses from 
issuing bank 14 to the purchase authorization request. The 
response from issuing bank 14 is forwarded by card asso 
ciation 34 to transaction processing center 30. A transaction 
determined to be a response to a purchase authorization 
request is routed from data transfer process 50b through the 
purchase authorization channel. Authorization proceSS 56 
performs parsing, formatting, currency conversion, report 
ing, error checking, and other administrative functions for 
the response to the purchase authorization request prior to 
local Storage in data Storage device 54. The response to the 
purchase authorization request is Stored in data Storage 
device 54 for reporting, account reconciliation, and general 
record keeping and transaction visibility. The response to the 
purchase authorization request is then routed through autho 
rization process 52 where the request is formatted and any 
additional information added to the response for transfer to 
acquiring bank 24 or merchant 20. Data transfer process 50a 
Sends the properly formatted response to the purchase autho 
rization request to acquiring bank 24 or merchant 20. 
0054 The aforedescribed purchase authorization channel 
through transaction processing center 30 is a dedicated 
communication link that is always open and active to 
provide for fast processing of purchase authorization 
requests. In a practical, real-time System, the purchase 
authorization request sent by merchant 20 must (1) traverse 
acquiring bank 24, transaction processing center 30, and 
card association 34 to issuing bank 14, (2) be approved or 
denied by issuing bank 14, and (3) be sent back through card 
asSociation 34, transaction processing center 30, and acquir 
ing bank 24 to merchant 20, all within a matter of seconds 
to meet the expectations of cardholder 12 and merchant 20. 
If the purchase authorization request is perceived to be 
excessively time consuming, cardholder 12 and merchant 20 
may become discouraged from using a credit card for the 
purchase of goods and Services. Thus, a quick purchase 
authorization request approval time is important to the 
Success of transaction processing System 10. If the authori 
Zation process takes too long, cardholder 12 could become 
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reluctant to using the convenience and Safety of a credit 
card. Merchant 20 could lose sales from buyers who are 
inclined to make purchases with a credit card. The issuing 
bank and acquiring bank could lose interest and fees derived 
from each credit card transaction. 

0.055 As previously discussed, transaction processing 
center 30 also processes clearing and Settlement transactions 
for acquiring bank 24 and merchant 20. The clearing and 
Settlement transaction is procedural different than the pur 
chase authorization request and therefore is shown with its 
own processing channel. Whereas the purchase authoriza 
tion proceSS is a real-time, message-based transaction with 
Speed of the essence, the clearing and Settlement transaction 
is typically a file-based transaction processed as a batch file 
of multiple transactions where time is not a critical factor. 
0056 Data transfer process 50 separates message-based 
transactions, Such as purchase authorization requests, from 
file-based transactions, Such clearing and Settlement, for 
processing in their respective data processing channels 
through transaction processing center 30. Data transfer pro 
cess 50 may examine different attributes or features to 
determine whether a transaction is message-based or file 
based. For example, message-based transactions have struc 
tural and formatting differences from file-based transaction. 
In other situations, the method or mode of receipt of the 
transaction will indicate whether it is message-based or 
file-based. 

0057. A transaction determined by data transfer process 
50a to be a clearing and Settlement proceSS is routed through 
a file-based data processing channel including post autho 
rization proceSS 60, data Storage device 54, and post autho 
rization process 62. Post authorization process 60 performs 
parsing and formatting of the clearing and Settlement trans 
action for local Storage in data Storage device 54. Post 
authorization proceSS 60 may also perform other functions 
Such as currency conversion, reporting, error checking, and 
other administrative functions on the clearing and Settlement 
transaction. The clearing and Settlement transaction is Stored 
in data Storage device 54 for reporting, account reconcilia 
tion, and general record keeping and transaction visibility. 
The clearing and Settlement transaction is then routed 
through post authorization process 62 where the request is 
formatted and any additional information added to the 
transaction as necessary for transfer to card association 34. 
Data transfer process 50b sends the properly formatted 
clearing and Settlement transaction to card association 34 by 
way of communication link 36. Data transfer process 50b 
may send the properly formatted clearing and Settlement 
transaction directly to issuing bank 14 by way of commu 
nication link 44. 

0.058. The reverse process holds true for responses from 
issuing bank 14 to the clearing and Settlement transaction. 
The response from issuing bank 14 to the clearing and 
Settlement transaction may be a wire transfer of funds or 
authorization for card association 34 to debit the issuing 
bank's account and forward funds to transaction processing 
center 30. The funds are in turn sent to acquiring bank 24 to 
credit the account of merchant 20 for purchases made by 
cardholder 12. Any transaction determined by data transfer 
proceSS 50b to be a response to a clearing and Settlement 
transaction is routed from data transfer process 50b to post 
authorization proceSS 62. Post authorization process 62 
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performs parsing, formatting, currency conversion, report 
ing, error checking, and other administrative functions for 
the response to the clearing and Settlement transaction prior 
to local Storage in data Storage device 54. The response to 
the clearing and Settlement transaction is Stored in data 
Storage device 54 for reporting, account reconciliation, and 
general record keeping and transaction visibility. The 
response to the clearing and Settlement transaction is then 
routed through post authorization process 60 where the 
response is formatted and any additional information added 
to the response for transfer to acquiring bank 24 and finally 
to merchant 20. Data transfer process 50a sends the properly 
formatted response to the clearing and Settlement transaction 
to acquiring bank 24 or merchant 20. 

0059 Transaction processing center 30 is shown in FIG. 
2 to include authorization processes 52 and 56 for process 
ing purchase authorization requests as one type of message 
based transaction and post authorization processes 60 and 62 
for processing clearing and Settlement as one type of file 
based transaction. Authorization processes 52 and 56 are 
readily expandable to handle other types of data processing 
functions for other message-based transactions. Likewise, 
post authorization processes 60 and 62 are readily expand 
able to handle other types of data processing functions for 
other file-based transactions. 

0060 Acquiring bank 24, issuing bank 14, and card 
asSociation 34 may send administrative transactions back 
and forth through transaction processing center 30. The 
administrative transactions include reports, account recon 
ciliation, refunds, charge-backs, inquiries, error messages, 
and other administrative functions. A transaction determined 
by data transfer process 50a to be an administrative trans 
action can be routed to either authorization process 52 or to 
post authorization process 60 depending on whether the 
administrative transaction is message-based or file-based. If 
the administrative transaction is file-based, post authoriza 
tion proceSS 60, operating in its expanded role, performs 
parsing and formatting of the administrative transaction for 
local Storage in data Storage device 54. The administrative 
transaction is Stored in data Storage device 54 for reporting, 
account reconciliation, and general record keeping and 
transaction visibility. 

0061. In some cases, the administrative transaction is 
processed and Sent back to the initiator. For one example, 
merchant 20 may request a report of transactions incurred 
over Some period of time which is generated by transaction 
processing center 30 from the data Stored in data Storage 
device 54. The report is then sent back to merchant 20. In 
another example of a message-based transaction which is 
processed through authorization processes 52 and 56, oper 
ating in their expanded role, acquiring bank 24 may request 
a current quote on currency exchange rates being applied by 
transaction processing center 30. Again, the quote is gener 
ated and returned to acquiring bank 24. 

0062). Other times the administrative transaction must be 
forwarded to card association 34. For example, cardholder 
12 may return the merchandise and merchant 20 must 
process a refund. In another example, acquiring bank 24 
may detect an error during account reconciliation and 
request a correction by card association 34. In Such cases, 
the administrative transaction is then routed through post 
authorization process 62 (or, if message-based, through 
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authorization process 56) where the request is formatted and 
any additional information added to the transaction as nec 
essary for transfer to card association 34. Data transfer 
process 50b sends the properly formatted administrative 
transaction to card association 34 by way of communication 
link 36. In some cases, card association 34 will handle the 
administrative transaction and, in other cases, card associa 
tion 34 will forward the transaction to issuing bank 14. Data 
transfer process 50b may send the properly formatted 
administrative transaction directly to issuing bank 14 by way 
of communication link 44. 

0.063. The reverse process holds true for responses from 
card association 34 or issuing bank 14 to the administrative 
transaction. Any transaction determined by data transfer 
proceSS50b to be a response to an administrative transaction 
is routed from data transfer process 50b to post authorization 
process 62 (or authorization process 56). Post authorization 
proceSS 62 performs parsing, formatting, reporting, error 
checking, and other administrative functions for the 
response to the administrative transaction prior to local 
Storage in data Storage device 54. The response to the 
administrative transaction is Stored in data Storage device 54 
for reporting, account reconciliation, and general record 
keeping and transaction visibility. The response to the 
administrative transaction is then routed through post autho 
rization process 60 (or authorization process 52) where the 
response is formatted and any additional information added 
to the response for transfer to acquiring bank 24 and finally 
to merchant 20. Data transfer process 50a Sends the properly 
formatted response to the administrative transaction to 
acquiring bank 24 or merchant 20. 
0064. A simplified representation of transaction process 
ing center 30, including data transfer process 50a and 50b 
(collectively referred to as data transfer process 50), is 
shown in FIG. 3. Data source 70 represents the incoming 
transactions and data from acquiring bank 24 or merchant 
20. For a message-based transaction, the type of message or 
contents of the message or the mode of receipt determines 
the data processing path through transaction processing 
center 30. For example, a purchase authorization request is 
a type of message that, because of its need for Speedy 
processing, is handled by data transfer process 50 and 
transaction processing center 30 in a time critical manner. 
Message-based data, Such as the purchase authorization 
request, is routed directly through the message-based data 
processing channel 72 of transaction processing center 30. 
In the case of the purchase authorization request, the mes 
Sage-based data processing is immediately routed through 
the open and active processing channel comprising autho 
rization processes 52 and 56 and data storage device 54. The 
purchase authorization request information is rapidly pro 
cessed within transaction processing center 30, including 
any necessary parsing, formatting, currency conversion, 
reporting, error checking, data Storage, and other adminis 
trative functions. 

0065. Another example of message-based data process 
ing is one that is controlled by the contents of the message 
Such as a high priority request for currency exchange rates. 
Since exchange rates may change rapidly in real-time, it is 
important to get a quick response to have the most up-to-date 
and accurate information. 

0.066 Message-based data processing channel 72 will 
rout the data being processed to data destination 74 which 
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may be card association 34 or issuing bank 14. Alternatively, 
data destination 74 can be acquiring bank 24 or merchant 20 
if the message-based data processing is intended to return to 
the initiator. 

0067. Another feature of data transfer process 50 is 
shown as file-based data processing channel 76. If the data 
received from data Source 70 is a file, then information 
contained in or attributes associated with the file determine 
the processing path-for the data in the file. For example, the 
file may contain a field that includes a file number. The file 
number will determine how the data in the file is to be 
processed through transaction processing center 30. Alter 
natively, the file may contain a status field which will 
determine how the data in the file is to be processed through 
transaction processing center 30. Other attributes of the file 
Such as its file name or file extension or type of file or date 
of creation or owner of the file or size of the file can be used 
to determine how the data in the file is to be processed 
through transaction processing center 30. AS further 
explained in FIG. 5 and associated text, file-based data 
processing channel 76 receives a file from data source 70 
and uses the file contents or attributes to determine how the 
data in the file is to be processed through transaction 
processing center 30. The processed data is routed to data 
destination 74. 

0068 The block diagram shown in FIG.3 also applies to 
the reverse path through transaction processing center 30. In 
this case, data Source 50 represents card association 34 or 
issuing bank 14 and data destination 74 represents acquiring 
bank 24 or merchant 20. Message-based data transfers are 
processed and routed through message-based data process 
ing channel 72 of transaction processing center 30 based on 
the type or contents of the message. File-based data transfers 
are processed and routed through file-based data processing 
channel 76 of transaction processing center 30 based on the 
contents or attributes of the file. 

0069 File-based data processing channel 76 is shown in 
FIG. 4. Data source 70 and data destination 74 operate as 
described for FIG. 3. Files from data source 70 are placed 
in incoming queue 80. The files can be placed in incoming 
queue by data Source 70 loading the files into the queue 
when available or by transaction processing center 30 check 
ing the acquiring bank’s Server on a regular basis for 
transaction files available over a file transfer protocol (FTP) 
connection. 

0070 Incoming queue 80 contains a register or stack that 
can accommodate any size file, within the data Storage 
capacity of transaction processing center 30. Incoming 
queue 80 will contain one or more variable length files with 
asSociated Start and Stop locations for each file. Incoming 
queue 80 will not necessarily know or understand the 
contents of the files. Each record or location in incoming 
queue 80 will be a file. The files can be different sizes and 
types. A file can contain many different data formats and 
have many specific functions. Some files may be formatted 
according to one of the Visa file formats and then transferred 
across communication link32 or 28 over an FTP connection. 
Other files may be formatted according to one of the 
MasterCard file formats and then transferred across com 
munication link 32 or 28 over a secure socket layer (SSL) 
connection. A file can be an aggregation of clearing and 
Settlement transactions from acquiring bank 24 from many 
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different merchants. A clearing and Settlement transaction 
file will contain one or more individual transactions from 
one or more merchants. Each clearing and Settlement trans 
action may contain credit card number and other information 
related to the cardholder, identity and information related to 
the merchant, and the amount of the transaction. A file can 
contain a request for a report by acquiring bank 24 or 
merchant 20. A file can also contain account reconciliation 
requests or error corrections or refund transactions or admin 
istrative functions. 

0071 Data processing 82 represents one or more com 
puter Systems each with one or more central processing units 
(CPUs) and each operating Software to control access to 
incoming queue 80. Each CPU can be operating a different 
process. Data processing 82 may be one or more Servers 
local to transaction processing center 30 or it may be 
distributed to multiple computer Systems with communica 
tion links to remote locations. Data processing 82 sends and 
receives data from data storage device 54. The software 
operating on the one or more CPUs of data processing 82 
will examine incoming queue 80 and retrieve files for 
processing based on the contents of the file or attributes of 
the file. For example, a first CPU in data processing 82 may 
query incoming queue 80 looking for files or groups of files 
containing a certain file number or Status. Files with file 
number 100 may be clearing and settlement transactions 
which the first CPU will process accordingly. A second CPU 
in data processing 82 may query incoming queue 80 looking 
for files or groups of files having certain file extensions or 
creation dates or other file attributes. Files with a file 
extension of say “.REQ' may be a request for a report. The 
Second CPU processes the request for report and forwards 
the report to the requester. 
0072 The CPUs of data processing 82 may be dedicated 
to processing certain types of files or they may share 
responsibilities. The CPUs of data processing 82 which are 
idle, i.e. no primary files to process, can be temporarily 
re-assigned to processing other types of files on a Secondary 
basis until Some primary files need to be processed. Alter 
nately, a prioritization Scheme can be established Such that 
each CPU in data processing 82 in turn takes the next file or 
group of files from incoming queue 80 based on the hier 
archy of the prioritization scheme. The CPUs will be fully 
utilized, each backing up the other for maximum data 
throughput. 
0.073 Data processing 82 processes the data with each 

file according to its procedures and the contents of the file. 
In the above example of a clearing and Settlement transac 
tion file, data processing 82 parses the data, perform cur 
rency conversions and error checking, adds information, 
reformats data as necessary, and performs other administra 
tive functions. Data processing 82 will access data Storage 
device 54 as necessary to perform the data processing 
function. A process in data processing 82 will then place the 
processed clearing and Settlement transaction data file in 
outgoing queue 84. In a similar manner for the report request 
file, data processing 82 parses the data, retrieves data from 
data Storage device 54, performs error checking, adds infor 
mation, reformats data as necessary, and performs other 
administrative functions. Data processing 82 then places the 
processed report file in outgoing queue 84. 
0.074 The files in outgoing queue 84 may be transferred 
to data destination 74 in a variety of ways. Transaction 
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processing center 30 may send the files by way of one of its 
communication links to data destination 74. Alternatively, 
data destination 74 may initiate the transfer after receiving 
a notice of “file ready for transfer” instruction from trans 
action processing center 30. Data destination 74 may poll or 
query outgoing queue 84 at predetermined times or after a 
given time since the original request file was placed in 
incoming queue 80. In other embodiments, incoming queue 
80 may physically reside at data source 70 and outgoing 
queue 84 may physically reside at data destination 74. In this 
case, data processing 82 would access the files Stored in 
incoming queue 80 on data source 70's server. Data pro 
cessing 82 then places processed files in outgoing queue 84 
on data destination 74's server. 

0075 FIG. 5 illustrates the steps involved in the opera 
tion of file-based data processing channel 76. Step 86 stores 
files from data source 70 in incoming queue 80. Step 88 
Selects a file from incoming queue 80 based on the contents 
or attributes of the file. Step 90 processes data from the file 
through data processing 82. Step 92 Stores the processed 
data from data processing 82 in an outgoing file. Step 94 
Stores the outgoing file in outgoing queue 84 for access by 
data destination 74. Step 96 provides first and second CPUs 
in data processing 82. Step 98 utilizes the first CPU to select 
the file from incoming queue 80 based on a first selection 
criteria. The first Selection criteria may involve Selecting 
files or groups of files containing a certain file number or 
status or other contents of the file. Step 102 utilizes the 
Second CPU to select the file to be placed into outgoing 
queue 84 based on a Second Selection criteria. The Second 
Selection criteria may involve Selecting files or groups of 
files based on file name extension or other file attribute. 

0076. The operation of file-based data processing channel 
76 Simplifies the data processing through transaction pro 
cessing center 30. Incoming queue 80 allows many types of 
files to be received and made available for processing 
without knowledge of the complexity, Structure, or function 
asSociated with each type of file. Data processing 82 can 
operate with multiple CPUs. Each CPU can be operating the 
Same Software which is configurable to query and access 
files in incoming queue 80 according to many file processing 
protocols, e.g. dedicated file processing responsibilities, or 
hierarchical processing based on Some prioritization 
Scheme, or any other file processing ordering. Therefore, the 
Structural and functional knowledge associated with incom 
ing queue 80 is minimal. Data source 70 need not be 
concerned with interfacing with data processing 82. Data 
Source 70 need only place a data file in incoming queue 80. 
Incoming queue 80 may know it has one or more files Stored 
in its Stack, but has no idea of the contents, Structure, or 
function of the files. The CPUs of data processing 82 need 
not be concerned with interfacing with a number of request 
ers and data sources. The CPUs interface only with incom 
ing queue 80. The CPUs simply query incoming queue 80 
and access the file or group of files based on predefined file 
processing protocols. 

0077. Likewise, outgoing queue 84 allows many types of 
files to be received and made available for processing 
without knowledge of the complexity, Structure, or function 
associated with each type of file. Each CPU can be operating 
the same Software which is configurable to place processed 
files in outgoing queue 84 according to many file processing 
protocols, e.g. hierarchical processing based on Some pri 
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oritization Scheme or any other file process ordering. There 
fore, the Structural and functional knowledge associated 
with outgoing queue 84 is minimal. Data destination 74 need 
not be concerned with interfacing with data processing 82. 
Data destination 74 need only extract a data file from 
outgoing queue 84. Outgoing queue 84 may know that one 
or more files are Stored in its Stack, but has no idea of the 
contents, structure, or function of the files. The CPUs of data 
processing 82 need not be concerned with interfacing with 
a number of data destinations. The CPUs interface only with 
outgoing queue 84. The CPUs simply places processed files 
or groups of files into outgoing queue 84 for acceSS by data 
destination 74 based on predefined file processing protocols. 
0078 Transaction processing center 30 provides signifi 
cant flexibility as to where resources are placed and who 
requests information and receives data. The incoming queue 
and outgoing queue Simplify the interface and processing for 
data processing 82 as well as for data source 70 and data 
destination 74. 

0079 The previous examples have discussed several 
types of data processing functions that are performed within 
transaction processing center 30. One of the data processing 
Steps that is performed for purchase authorization requests 
and for clearing and Settlement transaction within both data 
processing channels of transaction processing center 30 is 
currency conversion. It is an obvious fact that cardholder 12 
and merchant 20 must deal in a world economy. There are 
many countries and many different currencies throughout 
the world. The simple transaction A previously discussed 
involves at least two countries, i.e. US and UK, and their 
respective currencies. Transaction processing center 30 pro 
vides flexibility as to how, when and by what eXchange rate 
one currency is converted to another currency, and to whom 
fees are accessed for the currency conversion. 
0080 Transaction processing center 30 receives timely 
currency exchange rates from the financial markets. Cur 
rency exchange rate Source 64 in FIG. 2 represents one or 
more Sources from the financial markets that Set or monitor 
currency exchange rates. The most current eXchange rates 
are Sent to currency exchange rate importer 66 which parses 
and formats the currency exchange rates for local Storage in 
data Storage device 54. The current exchange rates Stored in 
data Storage device 54 are used for currency conversion as 
described hereinafter. 

0.081 FIG. 6 illustrates a basic block diagram of the 
logical flow of the transaction with a number of currency 
conversions. ASSociated with the entities defined in FIG. 1 
there are default Settings which collectively are used in 
determining currency conversions. Transaction processing 
center 30 records these Settings in its System for use in the 
currency conversion process and assessment of fees associ 
ated therewith. Merchant 20 has settings such as the default 
merchant funding currency which define the currency in 
which he or she would like to be paid and the default request 
currency which is the currency of the merchandise price 
quote, i.e. the amount of money that the merchant is expect 
ing to receive. Acquiring bank 24 has Settings Such as 
acceptable exchange rates. Card association 34 has a number 
of Settings and rules by which it operates. ISSuing bank 14 
has Settings Such as mark-up and mark-down for the mon 
etary values of the transactions. 
0082) Returning to the exemplary transaction A, when 
merchant 20 Submits the purchase authorization request 
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directly, or through acquiring bank 24, to transaction pro 
cessing center 30 there is a request currency 120 associated 
with the purchase amount. Request currency 120 can be any 
currency denomination Selectable by the merchant. Mer 
chant 20 expects to be paid a certain price or amount of 
money for the merchandise or Service being purchased by 
cardholder 12. Merchant 20 selects request currency 120, or 
allows cardholder 12 to select request currency 120, as the 
Stated currency for the price or amount of money that the 
merchant is expecting to receive. In transaction A, given that 
merchant 20 is a US-based business operating with a US 
acquiring bank 24, merchant 20's Settings are most likely 
and assumed to be United States Dollars (USD) for request 
currency 120. 

0083. Since request currency 120 can be any currency 
denomination from any country, a transaction currency 122 
is provided and used as a baseline currency for account 
reconciliation, generating Statements, making refunds, 
reporting functions, funding merchant 20, or processing 
through card association 34 and issuer 14. Many financial 
institutions prefer to deal in certain well-established and 
Stable currencies. Certain leSS Stable currencies are difficult 
and problematic to reconcile and report against. Transaction 
currency 122 provides a basis, using a well-established 
currency as a baseline, to make adjustments following 
account reconciliation and provide useful reporting func 
tions. For transaction A with a US-based acquiring bank 24, 
transaction currency 122 is USD. Therefore, Since request 
currency 120 can be any currency denomination, transaction 
currency 122 is a useful step to allow for the flexibility in 
Selecting the request currency while providing a vehicle to 
convert the request currency to one of the more established 
and accepted transaction currencies for reporting and rec 
onciliation. If necessary, transaction processing center 30 
performs a currency conversion from request currency 120 
to transaction currency 122. Transaction processing center 
30 may mark-up or mark-down on the monetary value of the 
transaction or otherwise access a fee for the currency con 
version from request currency 120 to transaction currency 
122 based on the System Settings. Since request currency 120 
is USD and transaction currency 122 is USD, there is no 
need for a currency conversion. 

0084. At this point in the process, the purchase authori 
Zation request for transaction A exists in transaction pro 
cessing center 30 in the form of transaction currency 122. 
Transaction processing center 30 will be able to store and 
proceSS data, generate reports, reconcile the accounts, and 
perform further administrative processing based on transac 
tion currency 122 independent of the form of request cur 
rency 120. 

0085 Transaction processing center 30 also provides 
clearing currency 124 which is Selectable in accordance with 
Settings and the desires of merchant 20 and acquiring bank 
24. Recall from the previous explanation that card associa 
tion 34 operates as an intermediary between acquiring bank 
24 and issuing bank 14. Card association 34 will interact 
with issuing bank 14 in the currency defined by the bank 
identification number (BIN) set up by issuing bank 14 with 
card association 34. For the purposes of transaction A, 
assume the UK-based issuing bank 14 interacts with card 
association 34 in its native currency, Great Britain Pounds 
Sterling (GBP). 
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0.086 If transaction processing center 30 were to send the 
purchase authorization request to card association 34 in the 
form of the transaction currency, i.e. in USDS, then card 
association 34 would perform a currency conversion to GBP 
and access cardholder 12 a fee for the conversion to the 
benefit of itself and/or issuing bank 14. Transaction process 
ing center 30, and acquiring bank 24 and merchant 20, 
would have little if any control over the currency conversion 
made by card association 34. Card association 34 would 
profit from any fees and proceeds of eXchange rates, includ 
ing any mark-up or mark-down in the monetary value of the 
transaction, involved in the currency conversion from USD 
to GBP. Alternately, issuing bank 14 may have a USD-based 
BIN account with card association 34 and thereby receive 
USD from card association 34. In that case, issuing bank 14 
would profit from any fees and proceeds of exchange rates 
involved in the currency conversion from USD to its native 
currency GBP. 
0.087 Transaction processing center 30 has the ability to 
Simplify, or at least shift the currency conversion procedure 
away from card association 34 and issuing bank 14, for the 
benefit of anyone partnering with transaction processing 
center 30, e.g. acquiring bank 24 and merchant 20. The 
Selectable nature of clearing currency 124 provides the 
feature of converting transaction currency 122 to clearing 
currency 124 to match any other currency, including the 
native currency of issuing bank 14 which in most cases is the 
Same as the billing currency of cardholder 12, prior to 
sending the transaction to card association 34. Transaction 
processing center 30 can establish multiple BINs with card 
asSociation 34 for clearing currency 124, one for each 
currency to be used as clearing currency 124. 
0088 For transaction A, with the knowledge of the sys 
tem Settings of issuing bank 14 and cardholder 12, the 
purchase authorization request is converted from transaction 
currency 122 to clearing currency 124 which may be a 
different currency than transaction currency 122. That is, the 
purchase authorization request is converted from USD to 
GBP by transaction processing center 30 prior to transfer of 
the purchase authorization request to card association 34. 
Transaction processing center 30 selects the BIN associated 
with GBP when forwarding transaction A to card association 
34. When the purchase authorization request is received by 
card association 34, the transaction will be viewed as a 
conventional transaction in the native currency of the BIN 
for issuing bank 14, i.e. in GBP, with no need for card 
asSociation 34 to perform any currency conversion or acceSS 
any fees or make any mark-up or mark-down associated 
with a currency conversion. Transaction processing center 
30 may mark-up or mark-down or otherwise access a fee on 
the monetary value of the transaction for a currency con 
version from transaction currency 122 to clearing currency 
124 based on the system settings related to merchant 20, 
issuing bank 14, acquiring bank 24, and card association 34. 
0089. The currency conversion from transaction currency 
122 to clearing currency 124 is performed by transaction 
processing center 30, which is acting on behalf of acquiring 
bank 24 and merchant 20, prior to the purchase authorization 
request being transferred to card association 34. Merchant 
20 is a customer of acquiring bank 24. Although transaction 
processing center 30 may acceSS fees and mark-ups or 
mark-downs in the monetary value of the transaction based 
on System Settings, transaction processing center 30 and 
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acquiring bank 24 will both have a vested interest in 
providing maximum overall value in the transaction for 
merchant 20. By knowing the mark-up and mark-down of 
issuing bank 14 from its Settings, transaction processing 
center 30 can research the open financial markets for better 
rates and provide the best Service to its customers, i.e. 
acquiring bank 24 and merchant 20. 
0090 Prior to transfer to card association 34, the pur 
chase authorization request for transaction A exists in trans 
action processing center 30 in the form of clearing currency 
124. Transaction processing center 30 will transfer the 
purchase authorization request to card asSociation 34 with 
the amount of the transaction Stated in clearing currency 
124. The clearing currency 124 is selected to match the 
native currency of issuing bank 14 and/or the billing cur 
rency of cardholder 12. In the situation where the native 
currency of issuing bank 14 is different from the billing 
currency to cardholder 12, clearing currency 124 may be 
selected to match the billing currency to cardholder 12 to 
avoid additional fees for currency conversion to the card 
holder by the issuing bank or card association. When card 
asSociation 34 receives the transaction, the purchase will 
appear to be a conventional transaction in the native cur 
rency of issuing bank 14, or at least the same currency as 
defined for the BIN which issuing bank 14 uses to conduct 
transactions with card association 34. 

0091 For transaction A, clearing currency 124 is GBP. 
Card association 34 requests the purchase authorization 
request be approved by issuing bank 14 in GBP. Issuing 
bank 14 checks cardholder 12's credit card account based on 
the amount of the purchase authorization request in GBP. 
ISSuing bank 14 approves or disapproves the purchase 
authorization request based on GBP and responds to card 
asSociation 34. Card association 34 forwards the response to 
transaction processing center 30 with the approval or denial 
in Settlement currency 126 as determined by the acquiring 
BIN used by transaction processing center 30 for the trans 
action. Settlement currency 126 is that currency which 
acquiring bank 24 wishes to receive from card association 
34. Transaction processing center 30 can establish multiple 
BINs with card association 34 for settlement currency 126, 
one for each currency to be used as Settlement 1C) currency 
126. AS a final Step, transaction processing center 30 con 
verts Settlement currency 126 to merchant funding currency 
128, if necessary. Merchant funding currency 128 is that 
currency in which merchant 20 wants to be paid. For 
transaction A, transaction processing center 30 has Set 15 
settlement currency 126 and merchant funding currency 128 
both to USDs at the request of and for the benefit of 
acquiring bank 24 and merchant 20. Therefore, there is no 
need for a currency conversion. Merchant 20 receives the 
approved or denial to the purchase authorization request in 
USD. 

0092 Assume the transaction between cardholder 12 and 
merchant 20 is approved and completed, the clearing and 
Settlement of transaction A follows a similar path through 
the institutions. Request currency 120 for clearing and 
settlement is USD. Transaction currency 122 for clearing 
and settlement is USD. Transaction currency 122 is con 
verted to GBP as clearing currency 124. The clearing and 
Settlement transaction is sent to card association 34 in 
clearing currency 124, i.e. GBP. Card association 34 views 
the clearing and Settlement as a transaction in issuing bank 
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14's native or BIN currency. There is no currency conver 
Sion, fees assessment, mark-up or mark-down by card asso 
ciation 34, even though cardholder 12 and merchant 20 are 
dealing in different currencies. Transaction processing cen 
ter 30 has handled the currency conversion on behalf of 
merchant 20. Card association 34 sends the clearing cur 
rency to issuing bank 14. ISSuing bank 14 makes a wire 
transfer or authorizes debit against its account at card 
association 34 in the currency defined by the BIN used by 
issuing bank 14. Card association 34 makes a wire transfer 
or credits the account of transaction processing center 30 as 
defined by its BIN. Transaction processing center 30 
receives monies for Settlement of transaction A in Settlement 
currency 126, which is USD in the present example. Trans 
action processing center 30 converts the monies to merchant 
funding currency 128 if necessary and forwards the Settle 
ment to acquiring bank 24 to credit to merchant 20's account 
or directly to merchant 20. Since settlement currency 126 
and merchant funding currency 128 are the Same, no cur 
rency conversion is necessary. 
0093. Now consider a transaction B where cardholder 12 
is making a purchase from merchant 20 over the internet. 
Merchant 20 operates a website where merchandise is 
offered at any currency rate as Selected by the customer. The 
customer pulls down a Selection box on the computer Screen 
and receives a price quote in the Selected request currency. 
In this example, cardholder 12 is a US citizen living in Japan 
and merchant 20 is French company. Acquiring bank 24 is 
a French national bank. Issuing bank 14 is a US national 
bank. Cardholder 12 pays US-based issuing bank 14 is USD. 
Cardholder 12 selects the price to be paid for the merchan 
dise on merchant 20's website in Japanese Yen (JPY) to 
compare with local competitive pricing. Merchant 20 wants 
to be paid in Euro Dollars (EUR). 
0094) In FIG. 6, request currency 120 is JPY. Transaction 
currency 122 is EUR for the benefit of acquiring bank 24 and 
merchant 20. Transaction processing center 30 performs the 
currency conversion from request currency 120 in JPY to 
transaction currency 122 in EUR. Clearing currency 124 is 
selected to be USD so the transaction appears to be in the 
native currency of issuing bank 14 and cardholder 12. 
Transaction processing center 30 performs the currency 
conversion from transaction currency 122 in EUR to clear 
ing currency 124 in USD. Card association 34 receives a 
transaction in USD as the clearing currency. ISSuing bank 14 
authorizes (or settles) the transaction in USD. Transaction 
processing center 30 elects to receive Settlement currency 
126 from card association 34 in USD So that there is no 
currency conversion done by card association 34. Transac 
tion processing center 30 performs a currency conversion 
from settlement currency 126 in USD to merchant funding 
currency 128 in EUR. 
0.095 Merchant 20 should not be assessed any currency 
conversion fees or mark-ups or mark-downs by card asso 
ciation 34 or issuing bank 14 because card association 34 
and issuing bank 14 view the entire transaction as based in 
its native currency of USD with no currency conversion 
needed. Request currency 120, transaction currency 122, 
and clearing currency 124 allow transaction processing 
center 30 to control the currency conversion on the trans 
action on the front end of the proceSS and extract the most 
favorable exchange rate from the financial markets. Settle 
ment currency 126 and merchant funding currency 128 
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allows transaction processing center 30 to control the cur 
rency conversion on the transaction on the back end of the 
process and extract the most favorable exchange rate from 
the financial markets. 

0096) The BINs set up with card association 34 allow 
transaction processing center 30 to control the points in the 
transaction where currency conversion will occur. Transac 
tion processing center 30 simply chooses the desired BIN in 
which to transfer the transaction. The currency conversion 
occurs by transaction processing center 30 placing a certain 
value of the transaction, taking into account foreign 
eXchange rates, into the desired BIN. Transaction processing 
center 30 may mark-up or mark-down or otherwise acceSS a 
fee on the monetary value of the transaction for any currency 
conversion described above based on the System Settings. 
Merchant 20 is expecting to receive the monetary value of 
the transaction as quoted in request currency 120 in the form 
of merchant funding currency 128. As a result of the 
currency conversions by transaction processing center 30, if 
merchant 20 receives more than expected based on request 
currency 120, then merchant 20 benefited from the currency 
conversions in the transaction. If merchant 20 receives leSS 
than expected based on request currency 120, then merchant 
20 will have paid a fee from the transaction. The currency 
conversion process in FIGS. 6 and 7 allows transaction 
processing center 30 to control the points where currency 
conversion is performed and how and to whom fees are 
accessed for the currency conversions. 

0097 Acquiring bank 24 and merchant 20 are no longer 
dependent on card association 34 for the clearing or Settle 
ment currency conversions. Instead, the conversion from 
transaction currency 122 to clearing currency 124 and the 
conversion from Settlement currency 126 and merchant 
funding currency 128 can be managed and handled by 
transaction processing center 30 on behalf of merchant 20 
and acquiring bank 24 and for the benefit of its partners. 

0.098 FIG. 7 illustrates the steps involved in the opera 
tion of currency conversion process. Step 140 receives the 
credit card transaction from merchant 20 in request currency 
120 which is different from transaction currency 122. Step 
142 converts request currency 120 to transaction currency 
122. Step 144 receives a credit card transaction initiated by 
merchant 20 having a monetary value Stated in transaction 
currency 122 as a baseline value. Step 146 converts trans 
action currency 122 to clearing currency 124 which is 
Selectable to match the native currency of issuing bank 14. 
Step 148 forwards the credit card transaction to card asso 
ciation 34 and issuing bank 14 with the monetary value of 
the credit card transaction in clearing currency 124. Step 150 
selects settlement currency 126 to be received from card 
association 34. Step 152 converts settlement currency 126 to 
merchant funding currency 128. 

0099. An advantage of having the currency conversion 
process as shown in FIGS. 6 and 7 is maximum flexibility 
to configure transaction processing System 10 to operate in 
any manner as requested by acquiring bank 24, if transaction 
processing center 30 is working for the acquiring bank. The 
currency conversion can be performed by transaction pro 
cessing center 30, as illustrated in transaction A, where 
transaction currency 122 in USD is converted to clearing 
currency 124 in GBP So that card association 34 received the 
transaction in the native currency of issuing bank 14. If 
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acquiring bank 24 or merchant So chooses, the currency 
conversion can be left to card association 34 by leaving 
clearing currency 124 in USD. The same holds true for 
transaction B. On the settlement side of transaction B, the 
currency conversion from issuing bank 14 to the native 
currency of acquiring bank 24 can be handled by transaction 
processing center 30 by making clearing currency 124 and 
Settlement currency 126 the same currency. Card association 
34 would not perform any currency conversion. The cur 
rency conversion can be left to card association 34 by 
leaving Settlement currency 124 the same as merchant 
funding currency 128. By Selecting the currency conversion 
points 120-128, transaction processing center 30 can control 
the currency conversion process for the entire transaction. 
0100. To handle the large number and variety of trans 
actions processing through transaction processing System 
10, transaction processing center 30 includes a Scheduler 
and event processor 160 as shown in FIG. 8. Scheduler 160 
works in combination with data processing 82 in FIG. 4 to 
provide efficient utilization of the resources of transaction 
processing center 30. Scheduler 160 is a computer program 
or operating System executing on a Server or a distributed 
computer System. The computer System running Scheduler 
160 includes one or more CPUs, electronic memory, hard 
disk drive, and interfaces to communicate with peripherals. 
Scheduler 160 uses database 162 residing on a hard disk 
drive. Database 162 is configurable with timing, instruc 
tions, and other information used by servers 164, 166, and 
168 which run data processing 82. Database 162 includes 
information Such as process identifier, execution interval, 
polling interval, concurrency requirements, dependencies, 
and error checkS. 

0101 Scheduler 160 schedules various processes or cli 
ent applications to run on servers 164-168 and keeps track 
of the individual runs or executions. ASSume scheduler 160 
is configured to run a clearing and Settlement as a proceSS 
every 60 minutes. Database 162 would have an entry for a 
process identifier, Say proceSS number 200, for the clearing 
and Settlement process. The time interval is 60 minutes, 
although the time interval can be any length of time. The 
polling interval is set to 10 minutes. The clearing and 
Settlement proceSS would typically not have any concur 
rency requirements because more than one clearing and 
Settlement process could potentially run at one time. The 
clearing and Settlement proceSS may have dependencies that 
would be recorded in the entry for process number 200 in 
database 162. 

0102 Server 164 is a computer system operating under 
the control of a CPU. Server 164 operates a computer 
program which is enabled or configured to run one or more 
predefined processes. When server 164 comes on-line, the 
Software processes configured to run on Server 164 each in 
turn query or check in with scheduler 160, identify the 
process (e.g. process number 200), and requests a task or 
assignment. A first process running on Server 164 will query 
or check in with Scheduler 160 and request a task according 
to its configuration. If there is Such a task to be performed, 
scheduler 160 provides execution instructions to the first 
process. If there are no Such tasks for the first process, 
scheduler 160 gives the first process its next time to check 
in. A Second proceSS configured to run on Server 164 will 
check in with Scheduler 160 and request a task according to 
its configuration. If there is Such a task to be performed, 

Feb. 3, 2005 

scheduler 160 provides execution instructions to the second 
process. If there are no Such tasks for the Second process, 
Scheduler 160 gives the Second process its next time to check 
in. 

0.103 Assume scheduler 160 gives the first process con 
figured to run on Server 164 the task of running the clearing 
and Settlement process and Schedules the execution time in 
60 minutes. Scheduler 160 also informs server 164 that there 
are no concurrency requirements or no dependencies and 
that it should poll or check back with scheduler 160 every 10 
minutes (poll interval) until execution time. The first process 
on server 164 keeps track of the time and polls scheduler 160 
every 10 minutes to See if any instructions have changed. If 
the Situation changes, Such as a event on transaction pro 
cessing center 30 or an update to database 162, then the first 
process on Server 164 may receive revised instructions from 
scheduler 160 at one of the polling times. 
0104. At the appointed execution time, the first process 
on server 164 queries or checks in with scheduler 160 one 
last time before executing process number 200. If all is good 
to go, Server 164 begins executing proceSS number 200. 
Server 164 Starts executing the clearing and Settlement 
process by extracting one or more files from incoming queue 
80 that have the file number associated with clearing and 
Settlement. The file is parsed and the data is processed. 
During the execution of the clearing and Settlement process, 
server 164 further records or logs in various information and 
events related to execution of the clearing and Settlement 
process into database 162. For example, server 164 records 
the Start time, completion time, and completion of various 
Status check points during the execution of the clearing and 
Settlement proceSS into database 162. The Status check 
points can be used for error correction and restart if the 
process does not complete Successfully. When the clearing 
and Settlement process is complete, then Server 164 notifies 
scheduler 160 that the task is complete. Scheduler 160 then 
assigns Server 164 its next task of another clearing and 
settlement process to be run in another 60 minutes with 
instructions to poll every 10 minutes. 
0105. In another embodiment, server 164 may contain a 
number of processes. Server 164 will check in with sched 
uler 160 and see want needs to be done and then activate the 
appropriate process. In addition to clearing and Settlement, 
if Server 164 were enabled to handle generating certain 
reports, say process number 300, then scheduler 160 would 
be able to give server 164 either process number 200 or 
process number 300 for its next assignment. Thus, when a 
process checks in for work, Scheduler 160 will assign a task 
based on the abilities of the process and the priority of the 
work to be done. 

0106 Scheduler 160 tracks and handles concurrency con 
Straints. Some processes can run concurrently and others 
cannot. If a proceSS is concurrency constrained, i.e. it must 
execute by itself and finish before another like or related 
process can start, then scheduler 160 will hold off such like 
or related processes until the concurrency constrained pro 
ceSS finishes. For example, a first account reconciliation may 
be concurrency constrained So that a Second account recon 
ciliation cannot run until the first account reconciliation is 
finished. Scheduler 160 may allow certain processes to 
operate concurrently. For example, first and Second reports 
which are merely accessing data, possibly the Same data, can 
be run simultaneously. 
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0107 Scheduler 160 can also track and handle depen 
dency constraints. Some processes may be required to wait 
until another process finishes. For example, the clearing and 
Settlement proceSS may have to wait until an audit is finished 
So the underlying data does not change during the audit. 
Alternately, an account reconciliation may have to wait for 
a clearing and Settlement to run So that transaction proceSS 
ing center 30 has the latest data. 
0108. At times a process might fail to complete. Sched 
uler 160 waits to receive a report from server 164 that the 
assigned task was Successfully completed. If there is a run 
problem, then server 164 will record and report the last 
known good check point or event. Scheduler 160 analyzes 
what has been done and what still needs to be done so the 
failed process can be restarted at the last known good check 
point without repeating unnecessary and duplicative Steps in 
the process that might lead to other errors. 
0109 As the work load increases, scheduler 160 supports 
adding more proceSS resources without the need to recon 
figure transaction processing center 30. Server 166 is a 
computer System running a computer program under the 
control of a CPU. Server 168 is also a computer system 
running a computer program under the control of a CPU. 
Servers 164, 166, and 168 may be local or remote servers in 
a distributed system. Servers 164-168 are configured to run 
one or more processes on transaction processing center 30. 
Server 164 may be configured to execute a first type of 
proceSS Such as clearing and Settlement. Server 166 may be 
configured to execute the first type of process and/or a 
Second type of process Such as a report. Server 168 may be 
configured to execute yet another type of process. 
0110 Assume server 166 comes on-line with a configu 
ration that handles process number 200 and process number 
300. Further assume server 168 comes on-line with a con 
figuration that handles only process number 300. Servers 
166 and 168 communicate with Scheduler 160. Scheduler 
160 looks in database 162 to see what are the next priority 
processes for which servers 166 and 168 are configured to 
run. Tasks are assigned to processes on Servers 166 and 168 
accordingly with the associated execution time and polling 
interval. 

0111 Assume that at time to server 164 queries or checks 
in with scheduler 160 and is assigned process number 200 in 
60 minutes, e.g. 8 pm. At time to +5 minutes, server 166 
queries or checks in with Scheduler 160 and is assigned the 
next process number 200 at 9 pm. At time to +10 minutes, 
server 168 queries or checks in with scheduler 160 and is 
assigned process number 300. At 8 pm, server 164 queries 
Scheduler 160, receives final okay to run, executes the 
assigned proceSS and completes at 8:20 pm. Server 164 
checks in with scheduler 160 to let it know that the process 
number 200 at 8 pm was successfully completed and that 
server 164 is ready for the next task. Scheduler 160 has 
already assigned the 9 pm time slot for clearing and Settle 
ment to server 166. However, there are a number of reports 
pending on transaction processing center 30. Scheduler 160 
assigns server 164 to execute a process number 300 to run 
at 8:30 pm in order to get a few reports done Since the 
clearing and Settlement is in taken care of for time being. 
0112 Since scheduler 160 hands out tasks as each server 
164-168 checks in, there is no need to reconfigure database 
162. When server 164 is operating by itself, it had 100% of 
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the work load. When server 166 comes on-line, it shares the 
load equally with Server 164. The configured processes on 
servers 164 and 166 have the same capability and, on the 
average, Scheduler 160 will use each the same as they query 
for tasks. When server 168 comes on-line, it will share the 
load as well but may be not equally with servers 164 and 166 
because server 168 can only do reports. Nonetheless, the 
processing capacity of transaction processing center 30 is 
Scalable by adding new proceSS resources and Servers. Each 
new proceSS Shares the work load depending on the tasks to 
be preformed and the capabilities of the processes. Again, 
there is no need to reconfigure database 162 with each new 
process added to transaction processing center 30 because 
Scheduler 160 uses the resources on hand and distributes the 
work according to its capability as each proceSS checks in. 

0113 FIG. 9 illustrates the steps involved in the opera 
tion of scheduler 160. Step 170 provides servers 164, 166, 
and 168 each having one or more configured processes. Step 
172 initiates first query to scheduler 160 for an execution 
instruction. Step 174 initiates second query to scheduler 160 
prior to execution of the process to confirm the execution 
instruction. Step 176 executes the process after receiving 
confirmation of the execution instruction. Step 178 config 
ures server 164 to execute a first type of process. Step 180 
configures Server 168 to execute a Second type of process. 

0114 Transaction processing system 10 handles a large 
number of individual transactions between merchants and 
customers. Accuracy in the transaction is an important 
aspect and consideration for both parties, as well as the 
financial institutions and third party Service providers 
involved in processing the transactions. Merchant 20 wants 
to receive the correct amount of money. Cardholder 12 
wants to be properly charged for the goods or Services 
purchased. Acquiring bank 24, issuing bank 14, card asso 
ciation 34, and transaction processing center 30 each have 
Vested interests in accurate transactions for the reputation 
and integrity of the System and to ensure that each receives 
the proper fees. 

0115 To maintain the accuracy of transaction processing 
System 10, transaction processing center 30 includes account 
reconciliation processor 200 as shown in FIG. 2. Account 
reconciliation processor 200 is implemented as application 
Software or computer program(s) executing on local or 
distributed computer Systems. Account reconciliation pro 
ceSSor 200 is shown with a connection to data Storage device 
54 in order to access the data, records, and other information 
asSociated with the transactions. Transaction processing 
center 30 may access other Sources of information from card 
asSociation 34, acquiring bank 24, and issuing bank 14 for 
account reconciliation processor 200. 
0116. The transaction usually begins with a purchase 
authorization request and concludes with clearing and Settle 
ment. In the purchase authorization requests and in the 
clearing and Settlement transactions, transaction processing 
center 30 will have provided card association 34 the infor 
mation needed to process and complete each credit card 
transaction. Such information includes identity of card 
holder 12, identity of merchant 20, amount of the purchase, 
date of transaction, clearing currency, and Settlement cur 
rency. The cardholder information may include name, 
address, primary account number, PIN number, fraud pro 
tection data, etc. 
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0117. After clearing and settlement, card association 34 
issues transaction Statements as represented by block 202 of 
account reconciliation processor 200 in FIG. 10. The card 
asSociation generated transaction Statement includes a Sum 
mary of the funds to be paid as part of the clearing and 
Settlement process for transactions occurring on the proceSS 
ing date or dates. Each card association may have unique 
format and content for their own Statement. For example, 
Visa issues a VisaNet Settlement Service (VSS) Statement 
and MasterCard issues an XXX (INET) Statement. The trans 
action Statement is compiled by card association 34 and will 
include, for each processing date, a Summary or aggregation 
of the funding due to each acquiring bank and the funding 
due to each merchant associated with the respective acquir 
ing bank. 

0118. The association transaction statement breaks down 
the funding due into reporting categories Such as (1) Sale of 
goods and Services, (2) credits, (3) interchange fees, (4) 
charge-backs, and (5) representments. The amount of sale of 
goods and Services is the amount of the purchase to be 
charged against cardholder 12 and ultimately paid to mer 
chant 20. Credits are amounts credited back to cardholder 12 
for a variety of reasons, e.g. return of goods, cancellation or 
rejection of Services, and reimbursement to Settle a dispute 
over the transaction. 

0119 Interchange fees are service charges and other fees 
paid to financial institutions Such as card asSociation 34, 
acquiring bank 24, and issuing bank 14 for Services pro 
Vided. The interchange fee Structure can be set according to 
any established or negotiated formula, including flat rates, 
percentage of Sales, Volume discounts, and sliding Scales. 
The interchange fees may be dependent on the type of 
merchant and type of transaction. Large retail merchants 
generally have lower rates because of the high Volume and 
low risk. Small merchants and telemarketing merchants 
have higher rates because of the higher risk or higher per 
transaction cost. The fees associated with any currency 
conversion may also be reflected in the interchange fee. The 
asSociation transaction Statement typically lists the exchange 
rates used to perform currency conversions, or includes a 
reference to exchange rates published by a financial insti 
tution, in order to understand how the fees and Service 
charges associated with the transactions are calculated. Card 
asSociation 34 may assess other fees for Special Services or 
processing, e.g. manual data entry of the credit card number 
as opposed to automated entry by Swiping the card through 
a data entry terminal. 

0120 Charge-backs are credits to cardholder 12 for erro 
neous and disputed charges. If cardholder 12 disputes the 
accuracy or authenticity of a transaction, card association 34 
immediately executes a charge-back to credit the carholder's 
account until the matter can be reviewed. For example, if 
upon reviewing his/her Statement, cardholder 12 believes 
that a particular transaction has not been authorized or has 
been authorized for a different amount or that the goods are 
not as promised or represented, then cardholder 12 contacts 
acquiring bank 24 or card association 34, and the disputed 
amount is taken off the cardholder's Statement. The charge 
back is charged against merchant 20. 

0121) If merchant 20 maintains that the charge is legiti 
mate, then merchant 20 makes a representment of the 
transaction, i.e. processes the transaction again through the 
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System for payment, with accompanying documentation or 
other evidence of the authenticity of the transaction. Thus, 
whereas a charge-back will occur Should cardholder 12 State 
that he/she did not purchase the goods, a representment will 
occur when merchant 20 produces a credit card charge Slip 
signed by cardholder 12. Cardholder 12 may continue the 
challenge and compel a Second charge-back by denying the 
authenticity of the Signature, but at least the issues are 
rapidly focusing on a resolution or outcome to the issue. 

0.122 Card association transaction statement data in 
block 202 represents the data and information published or 
provided by card association 34 describing each transaction 
and how and when the transaction will be funded. Card 
asSociation 34 provides Such information to transaction 
processing center 30 either in a printed or electronic format, 
and broken down by the processing date, merchant, card 
holder, and reporting categories noted above. 

0123. From the association transaction statement, for 
each processing date, transaction processing center 30 will 
know how card association 34 plans and expects to clear and 
Settle the transactions for the respective date. The associa 
tion transaction Statement is not an actual funding event, i.e. 
where funds are transferred from one account to another, but 
rather a Summary of the transactions that will be funded. The 
funding may occur the same day as the association transac 
tion Statement, or the funding may occur day(s) later. The 
asSociation transaction Statement may show transactions on 
a Saturday, Sunday or holiday. However, Since financial 
institutions are generally not open on weekends and holi 
days, the actual funding does not occur until the next regular 
business day. 

0.124 Transaction processing center 30 does not neces 
Sarily provide all information related to the transaction or the 
parties involved to card association 34. For example, trans 
action processing center 30 may not provide personal or 
financial information related to cardholder 12 or merchant 
20 or information concerning other accounts or other trans 
actions that are not essential or relevant to the present 
transaction. ISSuing bank 14 collects a large amount of 
personal and financial information about cardholder 12 in its 
application form before issuing a credit card. Acquiring 
bank 24 gathers a large amount of Similar information about 
merchant 20 when opening one or more accounts. Transac 
tion processing center 30 maintains information concerning 
merchant 20 and cardholder 12 from previous transactions. 
Much of this information is not relevant and is not sent to 
card association 34 or otherwise processed with each credit 
card transaction. 

0.125 Moreover, transaction processing center 30 does 
not provide prior currency conversion information for the 
present transaction to card association 34. Acquiring bank 
24 or transaction processing center 30 may perform one or 
more currency conversions before forwarding the transac 
tion to card association 34. Transaction processing center 30 
typically does not provide any information about request 
currency 120 and transaction currency 122 to card asSocia 
tion 34, either in terms of the denomination of the prior 
currency, the exchange rate utilized, and any fees imposed 
for the Service. Also, card association 34 generally does not 
need to know about merchant funding currency 128. Card 
asSociation 34 is provided information concerning the cur 
rency in which it is receiving the transaction, i.e. clearing 
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currency 124, and the currency in which it is expected to 
fund the transaction, i.e. Settlement currency 126. 

0.126 From block 202, transaction processing center 30 
receives an association transaction Statement, compiled and 
based on relevant information Sent to card association 34, 
which Summarizes the transactions to be funded according 
to the rules and procedures of the card association. In a 
Separate and independent operation, transaction processing 
center 30 retrieves data from data storage device 54, and 
other Sources of information from card association 34, 
acquiring bank 24, and issuing bank 14, and generates its 
own transaction Statement as shown in block 204 of account 
reconciliation processor 200. The data retrieved from data 
Storage device 54 and used to generate the transaction 
Statement is the same or Similar data that is Sent to card 
asSociation 34 during the purchase authorization request and 
clearing and Settlement transactions. 
0127 Transaction processing center 30 will have already 
assimilated and compiled the procedures, policies, rules, 
rates, and fees under which and by which card association 34 
operates to proceSS and fund transactions. The process of 
gathering the procedures and rules of card association 34 
involves accessing and reviewing a variety of resources. 
Some procedural information is published or otherwise 
available from card association 34. Some information comes 
from academic, banking, and other financial institutions. 
And Some information comes from review and analysis of 
the association transaction Statement to understand how the 
Statement is put together and how certain circumstances are 
handled. The Set of rules used by transaction processing 
center 30 to generate its transaction Statement are Substan 
tially the same as and consistent with the Set of rules used by 
card association 34. 

0128. The mechanics of formulating a transaction state 
ment involve adding the charges and representments, Sub 
Stracting the credits and charge-backs, and assessing the 
interchange fees and Service charges at established and 
defined points of the transaction according to the rules and 
procedures of card association 34. The exchange rates are 
also determined and imposed by established and conven 
tional Set of rules of card association 34. Exchange rates are 
generally published by financial institutions at regular inter 
vals. The process further includes a determination on which 
day a transaction should be processed, when exchange rates 
are updated, variances in fees Structures, and how Special 
circumstances Such as data transmission errors or fraudulent 
credit card usage should be handled. For example, card 
asSociation 34 has rules for cut-off times when a transaction 
should be processed on one day verSuS the next day. There 
exist rules as to when and under what circumstances 
eXchange rates are updated. The exchange rate may be 
updated at designated times during the day or may be 
updated at Significant changes in the financial markets. Fee 
Structures can be flat rates, percentage of Sales, Volume 
discounts, sliding Scales, or other negotiated formula. With 
the high Volume of credit card transactions, the vast majority 
of transactions fall in the routine category of calculations 
described above and even the Small remainder of the non 
routine transactions have generally been seen before and 
there exist precedence for proper and accepted disposition. 

0129. With apriori knowledge of the procedures, policies, 
rules, rates, and fees of card association 34, and using the 
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Same or similar data which has been Sent to card association 
34, but without reference to the association transaction 
Statement, transaction processing center 30 generates its 
own transaction statement ("simulated transaction state 
ment”) for given processing date or dates. In other words, 
the transaction Statement created by transaction processing 
center 30 is an independent Simulation or baseline or com 
parison Statement which is generated using Substantially the 
Same and consistent procedures, rules and data that card 
asSociation 34 used in creating its transaction Statement. By 
using a Set of rules which have been compiled from and 
which are consistent with the set of rules used by card 
asSociation 34, the Simulated transaction Statement is an 
accurate Simulation of the association transaction Statement 
and will generate similar results given Similar data input. If 
there is a discrepancy between the association transaction 
Statement and the Simulated transaction Statement, then that 
discrepancy is likely an error in one Statement or the other 
and warrants investigation to find the root cause of the 
problem. 

0.130. The simulated transaction statement generated by 
transaction processing center 30 is created for the purpose of 
and in a format that lends itself to comparison to the 
asSociation transaction Statement from card association 34. 
The association transaction Statement may be received in a 
tabulated printed format, or it may be received in electronic 
form with values identified for each line item and Subtotal. 
The Simulated transaction Statement is generated with a 
similar format to provide ready comparison to the associa 
tion transaction Statement and efficient evaluation of any 
discrepancy. The Simulated transaction Statement may be 
generated as a table of values Stored in the computer System 
correlated to the line items and Subtotals of the association 
transaction Statement. If desired, the Simulated transaction 
Statement can be printed in tabular format for human review 
from the electronic table of values. 

0131 Since the simulated transaction statement is gen 
erated from the data Stored in data Storage device 54, which 
contains data on a per transaction basis, the Simulated 
transaction Statement can provide more information for the 
user than has been provided in the transaction Statement 
from card association 34. In addition to the Summary or 
aggregation of transactions Such as found in the association 
transaction Statement, the Simulated transaction Statement 
from transaction processing center 30 can be formatted to 
show each individual transaction and all associated data that 
when into the Summary or aggregation of transactions. In 
other words, the Simulated transaction Statement provided 
the user with the ability to drill down into the statement with 
maximum resolution available from the data in data Storage 
device 54 and other information Sources available to trans 
action processing center 30 from card association 34, acquir 
ing bank 24, and issuing bank 14 to assist in identifying 
discrepancies and isolating the root problem. 
0132) Block 204 is capable of importing present and prior 
monetary conversion rates from block 206. Block 206 is an 
electronic link to financial institutions to acceSS monetary 
conversion rates that are used to determine in part the 
interchange fees. The association transaction Statement may 
be set up to use exchange rates posted by financial institu 
tions at given days and times. Block 204 may need to access 
those records to determine which exchange rate was utilized 
by card association 34 for the transaction. 
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0133. In block 208, transaction processing center 30 
performs account reconciliation of the association transac 
tion Statement from card association 34 by comparing the 
asSociation transaction Statement to the Simulated transac 
tion Statement for the same processing date or dates. The 
comparison is done by a computer program which compares 
values from the Simulated transaction Statement to corre 
sponding values from the association transaction Statement 
and identifies any variance or discrepancy between the 
Statements. The account reconciliation could begin by com 
paring only the final totals. However, theoretically two 
identical offsetting errors in the Subtotals could make the 
final total correct, but the Statement would still contain 
errors. With the available computing power of modern 
computer Systems, a more thorough approach with little 
additional cost is to compare all line items and Subtotals for 
each reporting category between the Simulated transaction 
Statement and the association transaction Statement. 

0134) Ideally, if transaction processing center 30 gener 
ates a simulated transaction Statement using Substantially the 
Same and consistent procedures, rules, and data as the 
asSociation transaction Statement, then the Simulated trans 
action Statement should match and agree with the associa 
tion transaction Statement. An agreement between the asso 
ciation transaction Statement and Simulated transaction 
Statement provides the parties with assurances that there are 
no errors in the transaction processing System. 
0135) If a discrepancy is found, then block 210 identifies 
the discrepancy and takes corrective action. The identifica 
tion of the discrepancy may involve a number of Steps and 
approaches. Block 210 can operate in an automated fashion, 
i.e. by using a computer program to examine possible causes 
and origins of the discrepancy. Block 210 can operate in a 
manual fashion, i.e. with a perSon reviewing the association 
transaction Statement and Simulated transaction Statement, to 
identify the discrepancy. Block 210 includes a list or table of 
common or possible errors and indicators of Such errors. 
Upon determination that a discrepancy exists, block 210 
goes through the list of common errors and indicators to find 
the problem. Block 210 will examine the amount in discrep 
ancy between the association transaction Statement and 
Simulated transaction Statement and review the individual 
transactions on the day in question and on adjacent and 
nearby dates to See if any amount matches the difference. 
The error could be that one transaction has the wrong 
processing date. For example, assume the funding amount to 
be paid to a given merchant is S100 less on the association 
transaction Statement as compared to the Simulated transac 
tion Statement on a given date. A comparison of the asso 
ciation transaction Statement and Simulated transaction 
Statement for adjacent dates is made to see if another date is 
off by the same amount. If the previous day shows the 
funding amount to be paid to the merchant is S100 more on 
the association transaction Statement as compared to the 
Simulated transaction Statement on that date, then the error 
is likely a wrong processing date one way or the other. 
Similar checks can be made for same day of the month for 
adjacent months and for Same day and month for adjacent 
yearS. 

0.136 The same process applies to comparisons between 
different merchants on the same or adjacent dates. If the 
comparison between the association transaction Statement 
and Simulated transaction Statement shows one merchant 
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long by the same amount that another merchant is short, or 
if there is otherwise a difference between multiple mer 
chants, then the error may be in misidentification of one or 
more merchants. On the other hand, if the comparison 
between the association transaction Statement and Simulated 
transaction Statement shows one reporting category long by 
the same amount that another reporting category is short, or 
if there is otherwise a difference between multiple reporting 
categories, then the error may be in misclassification of one 
or more transactions. 

0.137 Another indicator can be that the discrepancy or 
difference between the association transaction Statement and 
Simulated transaction Statement is a Small percentage of the 
total but otherwise has no correlation with any other line 
item or individual value. In this case, the discrepancy may 
be with the exchange rate as a percentage of the transaction 
value. Block 210 is capable of reviewing and confirming the 
eXchange rates used with the association transaction State 
ment and Simulated transaction Statement. 

0.138 Yet another indicator can be that the interchange 
fees deviate from the known formula or otherwise differ 
from historical calculations. If a flat rate has historically 
been used and a different fee shows-up, or if the Service 
charges do not add up as expected, then the formulation or 
determination of the interchange fee may be in error. Block 
210 reports back the possible or likely origin of the discrep 
ancy of the account reconciliation. 

0.139 Moreover, since the simulated transaction state 
ment is generated from and has access to the per transaction 
data Stored in data Storage device 54, as well as access to 
other Sources of information from card association 34, 
acquiring bank 24, and issuing bank 14, the Simulated 
transaction Statement can be dynamically re-formatted to 
show further detail of individual transactions, particular 
aspects of the transaction, and other associated information. 
The per transaction resolution available to transaction pro 
cessing center 30 and utilized in account reconciliation 
processor 200 allows the user to view the data in a variety 
of ways. For example, if a Subtotal for a merchant is in 
discrepancy, then the Simulated transaction Statement can be 
re-formatted to show further detail for each any one of the 
transactions under that Subtotal. Alternatively, if the user 
needs to drill down into one particular aspect of the trans 
action, or needs to make comparisons to other transactions, 
then that information is readily available from the per 
transaction database. 

0140 Transaction processing center 30 has the advantage 
of making use of other merchant and cardholder data, which 
has not been Sent to card association 34, but is available to 
resolve discrepancies between the association transaction 
Statement and Simulated transaction Statement. Even though 
Some data may not have been relevant or applicable to the 
transaction at the time and therefore not sent as part of the 
transaction and has not been used to generate either the 
asSociation transaction Statement or the Simulated transac 
tion statement, such data may be used by block 210 to 
answer or yield clues as to why and where the discrepancy 
exists. For example, merchant 20 may have multiple 
accounts with acquiring bank 24. A transaction may be 
incorrectly processed to an alternate account of merchant 20. 
The existence and identification of all merchant accounts is 
not relevant any particular transaction and therefore not 
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given to card association 34. Transaction processing center 
30 can readily review the association transaction Statement 
and Simulated transaction Statement for the other account(s) 
of merchant 12 to identify the Source of discrepancy. Card 
holder 12 may have an alias name or may have had a name 
change, e.g. recently married, or Some other identification 
issue, which could be the cause of the error and not 
necessarily available to card association 34. Cardholder 12 
may have used credit cards with more than one card asso 
ciation to make a single purchase, e.g. part on Visa and part 
on MasterCard, in which case the offsetting errors may exist 
on different card association transaction Statements. Without 
the complete merchant and cardholder profiles, the associa 
tion transaction statement itself would not be able to identify 
the origin of Some errors, even if the existence of an error 
was known. However, with Such expanded information, 
transaction processing center 30 can make additional checks 
not available to any one card association 34 to track down 
the error. In fact, transaction processing center 30 or simi 
larly situated institution may be the only entity with acceSS 
to sufficient information necessary to efficiently identify the 
Source(s) of the problem. 
0141 Block 210 processes through the table of common 
or known errors and indicators, compares individual values 
between association the transaction Statement and Simulated 
transaction Statement, and determines likely origin(s) of the 
discrepancy. The corrective action of block 210 includes 
both correction of the immediate error and further consid 
eration of changes in existing procedures or additional 
training to prevent the error from reoccurring in other 
transaction Statements. The discrepancy could have been 
caused by a Software bug, data entry error, clerical error, or 
a change to the card asSociation processing procedures and 
set of rules that had not yet been reflected in the set of rules 
and process used to generate the Simulated transaction 
Statement. Once the error or discrepancy is identified, block 
210 can make recommendations and decisions can be made 
as to how to most efficiently implement the corrective 
action. 

0142. The corrective action will dependent to a large 
extent on the nature of discrepancy, practicality of various 
Solutions, and effort and politics involved in implementing 
change. The corrective action may involve a Software fix to 
change the way the Statements are generated. The corrective 
action may involve a procedural change, clarification or 
further training as to how data in entered or processed. The 
corrective action may involve a fundamental change to the 
established rules and procedures of card association 34 if a 
major new issue is uncovered and brought to the table. The 
corrective action may involve Solving quality problems or 
terminating the use of one or more third party Service 
providers which make an unacceptable number of adminis 
trative or processing errors. 
0143 Corrective action is important because as bad as 
one error can be, it is even worse to make the same error 
again. The cost of any error becomes amplified when it is not 
corrected to prevent reoccurrence. Transaction processing 
center 30 has the ability to identify errors, isolate their 
origin, take corrective action, and generally work the bugs 
out of the System. In a mature System, the account recon 
ciliation process in block 208 should rarely, if ever, find 
discrepancies. But knowing that the check and balance is in 
place instills Stability, confidence, and credibility in the 

Feb. 3, 2005 

System. Everyone get what is fair and expected and an 
acceptable level of customer Service. 

0144. As noted above, the accuracy and integrity of the 
transaction Statement is important. Mistakes and errors cost 
time and money, adversely effect reputation, and generally 
are unacceptable to the all parties concerned. Ideally, pro 
cessing credit card transactions involves application of arith 
metic to given values under predetermined procedures and 
rules. People have little if any patience for administrative, 
clerical, and processing errors in routine monetary transac 
tions, be they large or be they Small. There is a significant 
benefit in finding and correcting errors in the System. Accu 
racy remains a paramount consideration and concern to 
maintaining the integrity of the System. 

0145. In addition to the association transaction state 
ments, transaction processing center 30 receives a funding 
Statement in block 212. The funding Statement may come 
from a financial institution, Such as the bank Servicing the 
accounts of transaction processing center 30, or the State 
ment may come directly from card association 34. The bank 
funding Statement may have a format unique to the institu 
tion which generated the Statement, or it make have a format 
Similar to the association transaction Statement. Whereas the 
asSociation transaction Statement identifies transactions 
which are cleared and Settled on a given date, but yet to be 
funded, the bank funding Statement shows funds that have 
actually changed hands, i.e. card association 34 has trans 
ferred funds to an account held by transaction processing 
center 30. A particular transaction may be included in an 
asSociation transaction Statement on a given business day 
and further included in a bank funding Statement on the same 
day. However, a transaction which occurs on a weekend or 
holiday will likely be included in an association transaction 
Statement on a day different from the bank funding State 
ment. ASSociation transaction Statements are issued most 
every day of the year. Bank funding Statements are typically 
issued only on business days. A Single bank funding State 
ment may encompass Several transaction Statements. For 
example, on a holiday weekend, there will be three asso 
ciation transaction Statements, e.g. Saturday, Sunday, and 
Monday holiday, and another transaction Statement for the 
next Tuesday regular business day. There will be one bank 
funding Statement for the four days, i.e. three day holiday 
weekend and Tuesday regular business day. 

0146 Card association funded amounts in block 212 
represents the data and information describing how the 
Summary or aggregation of transactions have been funded. 
The bank funding Statement is provided to transaction 
processing center 30 either in a printed or electronic format. 
From block 212, transaction processing center 30 receives 
the bank funding Statement as a Summary of the aggregate 
amounts of the transactions which have been funded by card 
asSociation 34. The bank funding Statement represents the 
funds transferred via the institution issuing the Statement, 
i.e. the bank holding the account for transaction processing 
center 30, for a given set of transactions from card asSocia 
tion 34 to transaction processing center 30. The institution 
issuing the bank funding Statement generally does not have 
any information regarding the transactions, but rather just 
receives an instruction from card association 34 to transfer 
certain amounts of money to transaction processing center 
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30. Card association 34 keeps track of which transactions 
relate to or are intended to be covered by the funded 
amountS. 

0147 In a separate and independent operation, transac 
tion processing center 30 retrieves data from data Storage 
device 54, as well as access to other Sources of information 
from card association 34, acquiring bank 24, and issuing 
bank 14, and generates its own funding Statement as shown 
in block 214 of account reconciliation processor 200. 
0148 Transaction processing center 30 will have already 
assimilated and compiled the procedures, policies, rules, 
rates, and fees under which and by which merchant 20 and 
card asSociation 34 operates to process transactions. The 
process of gathering the procedures and rules of card asso 
ciation 34 involves accessing and reviewing a variety of 
resources. Some procedural information is published or 
otherwise available from card association 34. Some infor 
mation comes from academic, banking, and other financial 
institutions. And Some information comes from review and 
analysis of the bank funding Statement to understand how 
the Statement is put together and how certain circumstances 
are handled. The Set of rules used by transaction processing 
center 30 to generate its funding Statement are Substantially 
the same as and consistent with the Set of rules used by card 
association 34 to determine what the funded amount should 
be. The institution generating the bank funding Statement 
uses a more Simplified procedure, i.e. it merely transfers 
certain amounts of money to transaction processing center 
30 in accordance with instructions and authorization from 
card association 34, without knowledge of the underlying 
transactions. 

0149. With apriori knowledge of the procedures, policies, 
rules, rates, and fees of card association 34, and using the 
Same or Similar data which has been Sent to card association 
34, but without reference to the bank funding statement, 
transaction processing center 30 generates its own funding 
Statement ("simulated funding Statement') for given pro 
cessing date or dates. In other words, the Simulated funding 
Statement created by transaction processing center 30 is an 
independent Simulation or baseline or comparison Statement 
which is generated using Substantially the Same and consis 
tent procedures, rules and data used by card association 34 
in determining what the funded amount should be for a given 
day; the funded amount that ultimately shows up in the bank 
funding Statement. By using a Set of rules which have been 
compiled from and which are consistent with the set of rules 
used by the card association to determine what the funded 
amount should be for a given day, the Simulated funding 
Statement is an accurate Simulation of the bank funding 
Statement and will generate Similar results given Similar data 
input. If there is a discrepancy between the bank funding 
Statement and the Simulated funding Statement, then that 
discrepancy is likely an error in one Statement or the other 
and warrants investigation to find the root cause of the 
problem. 

0150. The simulated funding statement generated by 
transaction processing center 30 is created for the purpose of 
and in a format that lends itself to comparison to the bank 
funding Statement. The bank funding Statement may be 
received in a tabulated printed format, or it may be received 
in electronic form with values identified for each line item 
and Subtotal. The Simulated funding Statement is generated 
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with a similar format to provide ready comparison to the 
bank funding Statement and efficient evaluation of any 
discrepancy. The Simulated funding Statement may be gen 
erated as a table of values Stored in the computer System 
correlated to the line items and Subtotals of the bank funding 
Statement. If desired, the Simulated funding Statement can be 
printed in tabular format for human review from the elec 
tronic table of values. 

0151. Block 214 is capable of importing present and prior 
monetary conversion rates from block 206. The monetary 
conversion rates are used to determine in part the inter 
change fees. The bank funding Statement may be set up to 
use exchange rates posted by financial institutions at given 
days and times. Block 204 may need to access those records 
to determine which exchange rate was utilized by card 
asSociation 34 for the transaction. 

0152. In block 216, transaction processing center 30 
performs account reconciliation by comparing the bank 
funding Statement to the Simulated funding Statement for the 
Same processing date or dates. The comparison is done by a 
computer program which compares the Simulated funding 
Statement to the bank funding Statement value by value and 
identifies any variance or discrepancy between the State 
mentS. 

0153. Ideally, if transaction processing center 30 gener 
ates a Simulated funding Statement using Substantially the 
Same and consistent procedures, rules, and data as the card 
asSociation in determining what the funded amount should 
be for a given day, then the Simulated funding Statement 
should match and agree with the bank funding Statement. An 
agreement between the bank funding Statement and Simu 
lated funding Statement provides the parties with assurances 
that there are no errors in the transaction processing System. 
0154) If a discrepancy is found, then block 218 identifies 
the discrepancy and takes corrective action. The identifica 
tion of the discrepancy may involve a number of Steps and 
approaches. Block 218 can operate in an automated fashion, 
i.e. by using a computer program to examine possible causes 
and origins of the discrepancy. Block 218 can operate in a 
manual fashion, i.e. with a perSon reviewing the bank 
funding and Simulated funding Statements, to identify the 
discrepancy. Block 218 includes a list or table of common 
errors and indicators of Such errors. Upon determination that 
a discrepancy exists, block 218 goes through the list of 
common or possible errors and indicators to find the prob 
lem in a similar manner as described for block 210. 

O155 Since the simulated funding statement is generated 
from and has access to the per transaction data Stored in data 
Storage device 54, as well as access to other Sources of 
information from card association 34, acquiring bank 24, 
and issuing bank 14, the Simulated funding Statement can be 
dynamically re-formatted to show further detail of indi 
vidual transactions, particular aspects of the transaction, and 
other associated information. The per transaction resolution 
available to transaction processing center 30 and utilized in 
account reconciliation processor 200 allows the user to view 
the data in a variety of ways. For example, if the user needs 
to drill down into a particular aspect of the transaction, or 
needs to make comparisons to other transactions, then that 
information is readily available from the per transaction 
database Stored in data Storage device 54. 
0156 Block 218 processes through the table of common 
or known errors and indicators, compares individual values 
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between the bank funding Statement and Simulated funding 
Statement, and determines likely origin(s) of the discrep 
ancy. The corrective action of block 218 includes both 
correction of the immediate error and further consideration 
of changes in existing procedures or additional training to 
prevent the error from reoccurring in other funding State 
ments. The discrepancy could have been caused by a Soft 
ware bug, data entry error, clerical error, or a change to the 
card association processing procedures. Once the error or 
discrepancy is identified, block 218 can make recommen 
dations and decisions can be made as to how to most 
efficiently implement the corrective action in a similar 
manner as described for block 210. 

0157 FIG. 11 illustrates the steps involved in the opera 
tion of account reconciliation processor 200. Step 220 
receives a first Statement of financial transactions generated 
according to a first Set of rules. Step 222 provides a Second 
Statement using a Second Set of rules consistent with the first 
Set of rules used to generate the first Statement. The Second 
set of rules is compiled from the first set of rules such that 
the Second Statement Simulates the first Statement and gen 
erates Similar results given Similar data input. The Second 
Statement can be generated or re-formatted on a per trans 
action basis. Step 224 compares the Second Statement to the 
first Statement to identify discrepancy between the first 
Statement and the Second Statement. A first value from the 
first Statement is compared with a Second value from the 
Second Statement to determine a difference between the first 
value and the second value. Step 226 identifies causation of 
the discrepancy between the first Statement and the Second 
statement by evaluating a list of possible errors. Step 228 
institutes correction action upon identifying discrepancy 
between the first Statement and the Second Statement. 

0158 Although the present invention has been described 
with respect to preferred embodiments, any perSon Skilled in 
the art will recognize that changes can be made in form and 
detail, and equivalents may be Substituted for elements of 
the invention without departing from the Spirit and Scope of 
the invention. Many modifications may be made to adapt to 
a particular situation or material to the teaching of the 
invention without departing from the essential Scope of the 
invention. Therefore, it is intended that the invention not be 
limited to the particular embodiments disclosed for carrying 
out this invention, but that the invention will include all 
embodiments falling within the Scope of the appended 
claims. 

0159) 
What is claimed is: 

1. A method of reconciling financial transactions, com 
prising: 

claims 

receiving a first Statement of financial transactions gen 
erated according to a first Set of rules, 

providing a Second Statement using a Second Set of rules 
consistent with the first Set of rules used to generate the 
first Statement; and 

comparing the Second Statement to the first Statement to 
identify discrepancy between the first Statement and the 
Second Statement. 

2. The method of claim 1 wherein the Step of comparing 
the Second Statement to the first Statement includes compar 
ing a first value from the first Statement with a Second value 
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from the Second Statement to determine a difference between 
the first value and the Second value. 

3. The method of claim 2 wherein the step of comparing 
the Second Statement to the first Statement further includes 
identifying causation of the discrepancy between the first 
Statement and the Second Statement. 

4. The method of claim 3 wherein the step of identifying 
causation of the discrepancy between the first Statement and 
the Second Statement includes evaluating a list of possible 
COS. 

5. The method of claim 1 further including instituting 
correction action upon identifying discrepancy between the 
first Statement and the Second Statement. 

6. The method of claim 1 wherein the first statement is 
received from a credit card association. 

7. The method of claim 1 wherein the second set of rules 
is compiled from the first set of rules such that the second 
Statement Simulates the first Statement and generates Similar 
results given Similar data input. 

8. The method of claim 7 wherein the second statement is 
generated by a third party Service provider. 

9. The method of claim 1 wherein the second statement is 
generated on a per transaction basis. 

10. A method of performing account reconciliation of 
financial transactions, comprising: 

receiving a first Statement of financial transactions gen 
erated according to a first Set of rules, 

providing a second Statement using a second set of rules; 
comparing the Second Statement to the first Statement to 

identify discrepancy between the first Statement and the 
Second Statement; and 

determining causation of the discrepancy between the first 
Statement and the Second Statement. 

11. The method of claim 10 wherein the step of comparing 
the Second Statement to the first Statement includes compar 
ing a first value from the first Statement with a Second value 
from the Second Statement to determine a difference between 
the first value and the Second value. 

12. The method of claim 10 wherein the step of deter 
mining causation of the discrepancy between the first State 
ment and the Second Statement includes evaluating a list of 
possible errors. 

13. The method of claim 10 further including instituting 
correction action upon identifying discrepancy between the 
first Statement and the Second Statement. 

14. The method of claim 10 wherein the second set of 
rules is consistent with and compiled from the first set of 
rules Such that the Second Statement Simulates the first 
Statement and generates Similar results given Similar data 
input. 

15. The method of claim 10 wherein the second statement 
is generated on a per transaction basis. 

16. A credit card processing System, comprising a data 
processing center having a communication link to a credit 
card association to receive a first Statement of credit card 
transactions generated using a first Set of rules, wherein the 
data processing center generates a Second Statement using a 
Second Set of rules consistent with the first Set of rules used 
to generate the first Statement and compares the Second 
Statement to the first Statement to identify discrepancy 
between the first Statement and the Second Statement. 
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17. The credit card processing system of claim 16 wherein 
the data processing center identifies causation of the dis 
crepancy between the first Statement and the Second State 
ment. 

18. The credit card processing system of claim 17 wherein 
the data processing center identifies the causation of the 
discrepancy between the first Statement and the Second 
Statement by evaluating a list of possible errors. 

19. The credit card processing system of claim 16 wherein 
the data processing center recommends correction action 
upon identifying discrepancy between the first Statement and 
the Second Statement. 

20. The credit card processing system of claim 16 wherein 
the second set of rules is compiled from the first set of rules 
Such that the Second Statement Simulates the first Statement 
and generates Similar results given Similar data input. 

21. A computer based System for reconciling financial 
transactions, comprising: 
means for receiving a first Statement of financial transac 

tions generated according to a first Set of rules, 
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means for providing a Second Statement using a Second Set 
of rules consistent with the first set of rules used to 
generate the first Statement, and 

means for comparing the Second Statement to the first 
Statement to identify discrepancy between the first 
Statement and the Second Statement. 

22. The computer based system of claim 21 further 
including means for identifying causation of the discrepancy 
between the first Statement and the Second Statement. 

23. The computer based system of claim 21 further 
including means for instituting correction action upon iden 
tifying discrepancy between the first Statement and the 
Second Statement. 

24. The computer based system of claim 21 wherein the 
Second Set of rules is compiled from the first Set of rules Such 
that the Second Statement Simulates the first Statement and 
generates Similar results given Similar data input. 


