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ABSTRACT
Enhanced systems and methods for processing invoices,
checks, and money transfers are described. Various aspects
include the following: Invoices are compared to distinguish
ing features of known templates. Templates of matching fea
tures are used to extract data in the invoices. Enhanced pay
ment documents are generated tO include Images of related
invoices to ensure proper deposit. Payee information Solicited
from a payee is printed on an endorsement section of a check
payable to the payee to ensure proper deposit. The payee
information can be verified through a mock transaction.
Unique invoice numbers and payor numbers are included in
invoices to ensure proper accreditation of payments of the
invoices. Money transfers among accounts of different banks
are effected through master accounts in the different banks.
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ENHANCED SYSTEMAND METHOD FOR
PRIVATE INTERBANK CLEARNG SYSTEM
CROSS-REFERENCE TO RELATED
APPLICATION

0001. This application claims priority under 35 U.S.C.
S119(e) to U.S. Provisional Patent Application Ser. No.
61/025.255, “System and Method for Enhanced Capture of
Invoices into an Electronic Payment System, filed Jan. 31,
2008; U.S. Provisional Patent Application Ser. No. 61/059,
624, “System and Method for Enhanced Generation of
Invoice Payment Documents, filed Jun. 6, 2008; U.S. Provi
sional Patent Application Ser. No. 61/088.984, “Enhanced
System and Method to Verify That Checks Are Deposited in
the Correct Account, filed Aug. 14, 2008; U.S. Provisional
Patent Application Ser. No. 61/140,752, “Enhanced System
and Method to Verify That Checks Are Deposited in the
Correct Account, filed Dec. 24, 2008; and U.S. Provisional

Patent Application Ser. No. 61/141,819, “Enhanced System
And Method For Private Interbank Clearing System, filed
Dec. 31, 2008. This application is related to U.S. Utility
patent application Ser. No. 12/060,091, “Enhanced Auto
mated Capture of Invoices into an Electronic Payment Sys
tem.” filed Mar. 31, 2008. The subject matter of all of the
foregoing is incorporated herein by reference in their entirety.
BACKGROUND OF THE INVENTION

0002 1. Field of the Invention
0003. This invention relates generally to automated com
puter processing of invoices, checks, and money transfers.
0004 2. Description of the Related Art
0005 For years companies have been trying to move trans
actions into an electronic system. Large businesses have the
resources and Scale to justify the installation of new electronic
systems. However, for a large segment of Small and medium
size enterprises (SMEs), such attempts have not fared well.
This is because it is not cost effective for SMEs to install a

dedicated system and there is no standardized transaction
system to allow the sharing of costs among many different
businesses. For example, each bank offers its own web site
payment option, and companies such as Quicken offer either
online or check printing or manual check writing as payment
methods. However, invoice entry is entirely manual. As a
result, it is still the general practice for businesses to send
paper invoices to customers, which the customers then pro
cess manually.
0006 Very often companies pay by check. Sometimes a
check refers to an invoice. However, often the reference is

unclear to the receiver. For example, the company issuing the
check may use an internal reference number rather than the
invoice number, or there may be some other problems that
make it difficult for the receiver to match the check to its

parent invoice.
0007 When a payor sends a check for payment or for
deposit to an account, the check may end up being deposited
in an incorrect account, either by mistake or by intent. The
risk is even greater for payments and deposits made via elec
tronic payment services because there is no signature
involved in electronic payments, making people more
inclined to commit fraud. In addition, because there are fewer

controls in place for electronic payments, the possibility for
errors is greater.
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0008 Companies generally prefer to receive checks in a
check lockbox (also referred to simply as a lockbox), which
typically refers to a service that receives checks for its clients
via mail, opens the mail, processes the checks, deposits the
money into the clients accounts, and creates documentation
for the clients accounting departments. Even though many
attempts have been made to reduce the amount of labor
required, the above process remains labor-intensive and
therefore costly. One example situation that requires manual
intervention is simultaneous duplication of identification
numbers. Such a situation occurs when multiple clients start
to use the same accounting software at the same time. As a
result, multiple clients are likely to generate invoices with the
same invoice numbers and payor numbers. Manual interven
tion is generally necessary in Such a situation to avoid book
keeping errors and misassigned checks.
0009. There are commonly five options available to effect
payments between accounts at different banks: (1) check
payments, (2) electronic checks, (3) EFT (Electronic Funds
Transfer) or ACH (Automated Clearing House) payments, (4)
wire transfer, and (5) third-party bill payment services. Check
clearing, although nominally one to three business days, often
can take longer with out-of-state banks. EFT and ACH typi
cally take between one and three business days and are not
widely adopted because of the complexity of managing infor
mation of the banks and accounts. Wire transfers typically are
expensive and complex to initiate. Third-party bill payment
services typically pull money electronically from the payor
and send money to the payee via one of the first four options.
Sometimes it takes a third-party bill payment service up to
seven days to transfer money Such that the service provider
can guard against credit risk at the payor.
SUMMARY OF THE INVENTION

0010. The present invention overcomes the limitations of
the prior art by providing enhanced systems and methods for
processing invoices, checks, and money transfers.
0011. In one aspect of the invention, many invoices are
received. The received invoices are compared to a database of
distinguishing features. These distinguishing features are for
known templates of invoices from different issuers. Tem
plates are selected for the invoices based on the comparisons
to the distinguishing features. This also identifies the issuers
for the invoices. Data is extracted from the invoices based on

the selected templates. In this way, invoice capture (and
settlement) can be automated.
0012. In another aspect of the invention, a community of
recipients helps to refine the overall process. For example, the
community of recipients may provide input concerning the
distinguishing features for templates, and this input may be
used to define or refine the distinguishing features. The com
munity may also provide input concerning the templates
themselves (e.g., the locations of various fields of data), and
this input may be used to define or refine the templates. A
more organized community process may even be used to
regulate the input provided by the community.
0013 Various techniques can be used to distinguish
invoices from each other, and to extract data from recognized
invoices. Various techniques may also be used to develop and
refine the distinguishing features as well as the templates.
0014. In yet another aspect of the invention, multiple
invoices are selected for payment. A user is prompted to
determine whether to issue a check for multiple invoices. If
the user issues a separate check for each invoice, a payment
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document print file is generated for each check and corre
sponding invoice. The payment document contains an image
of the corresponding invoice. The payment documents are
stored and sent to the printer for printing. If the user issues a
check for multiple invoices, a payment document is generated
to contain images of the multiple invoices, and displayed for
user approval. If the user approves, the payment document is
stored and printed. Otherwise, the user is prompted again to
determine whether to issue the check for multiple invoices
and the process repeats.
0015. In another aspect of the invention, before a check is
printed out, a message is sent to a payee of the check for
depositinformation. The deposit information is printed on the
checks endorsement section to ensure that the check will be

deposited in a correct account.
0016. In yet another aspect of the invention, the deposit
information received form a payee is verified using one of the
following approaches. A check can be issued with the infor
mation printed in the endorsement section. If the check is
Successfully deposited, the information can be considered
verified by the depositing bank and therefore verified. In
addition, the information of previously cleared checks can be
used to compare with and verify the deposit information. The
random deposit approach can also be utilized to Verify the
deposit information.
0017. Also, information for cleared checks can be utilized
to reconcile with payee identification data on the record to

0024 FIG.3 is a flow diagram of an exemplary method for
processing invoices according to one embodiment of the
present invention.
0025 FIG. 4 is a flow diagram of an exemplary method for
processing unrecognized invoices according to one embodi
ment of the present invention.
0026 FIG. 5 is a diagram of a typical payment document
according to one embodiment of the present invention.
0027 FIG. 6 is a diagram of an enhanced payment docu
ment according to one embodiment of the present invention.
0028 FIG. 7 is a flow diagram of an exemplary process for
generating enhanced payment documents according to one
embodiment of the present invention.
0029 FIG. 8 shows the top part of a payment document
shown in FIG. 6 according to one embodiment of the present
invention.

0030 FIG.9 is a flow diagram of an exemplary process for
Verifying that checks are correctly deposited according to one
embodiment of the present invention.
0031 FIG. 10 is a diagram of an exemplary invoice
according to one embodiment of the present invention.
0032 FIG. 11 is a diagram of an exemplary check accord
ing to one embodiment of the present invention.
0033 FIG. 12 is a block diagram of an exemplary system
according to one embodiment of the present invention.
0034 FIG. 13 is a block diagram of an exemplary billing
system according to one embodiment of the present inven

detect fraud.

tion.

0018. In another aspect of the invention, a unique payor
number and a unique invoice number are generated and
printed on an invoice. A check made for payment of the
invoice is scanned in a lockbox system. The payor number or

0035 FIG. 14 is a flow diagram of an exemplary process
for preparing a billing transaction according to one embodi
ment of the present invention.
0036 FIG. 15 is a flow diagram of an exemplary process
for processing checks received from payors according to one
embodiment of the present invention.
0037 FIGS. 16A and 16B are block diagrams of a system
view and an account view of an exemplary system according
to one embodiment of the present invention.
0038 FIG. 17 is a flow diagram of an exemplary process
for implementing the system shown in FIGS. 16A-B accord
ing to one embodiment of the present invention.
0039. The figures depict embodiments of the present
invention for purposes of illustration only. One skilled in the
art will readily recognize from the following discussion that

invoice number is located in the scanned check. The lockbox

system identifies a lockbox customer for whom the check is
made payable, and deposits the check in the customer's
account. In addition, the lockbox system also identifies a
payor of the check and credits the payor's account with the
lockbox customer with the payment.
0019. In yet another aspect of the invention, transactions
among bank accounts are collected and Sorted according to
their origins and destinations. The transactions are then split
into two groups for each bank with pending transactions. The
first group contains transactions involving transferring
money into master accounts and the second group contains
transactions involving transferring money out of master
accounts. An imbalance among the master accounts is calcu
lated. The first group of transactions is effected, followed by
money transfers among the master accounts to balance the
master accounts. The second group of transactions is effected

alternative embodiments of the structures and methods illus

trated herein may be employed without departing from the
principles of the invention described herein.
DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

after the master accounts are balanced.

0020. Other aspects of the invention include program
code, systems and devices corresponding to the methods
described above.
BRIEF DESCRIPTION OF THE DRAWINGS

0021. The invention has other advantages and features
which will be more readily apparent from the following
detailed description of the invention and the appended claims,
when taken in conjunction with the accompanying drawings,
in which:

0022 FIG. 1 is a block diagram of an exemplary system
according to one embodiment of the present invention.
0023 FIG. 2 are diagrams of two exemplary invoices
according to one embodiment of the present invention.

Automated Invoice Capture
0040 FIG. 1 shows an overview of an exemplary system
100 according to one embodiment of the present invention.
An electronic service provider 110, such as eFax Services, is
connected to the Internet 101. Other intranet or networks
could be used instead of the Internet. Also connected to elec

tronic service provider 110 are multiple fax lines (or fax
numbers) 111a-n for receiving faxed invoices. Customer sites
121a-n (of which, for clarity and simplicity, only 121x is
shown) connect to the Internet 101 via connections 120a-n.
Corporate site 105 of an operator of this exemplary system
100 is represented hereby a server 102, a storage system 103.
and software 104 installed on the server 102. The actual

architecture of such a system may, and in most cases probably
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will, comprise many servers, multiple storage systems and/or
hard drives, and multiple instances of software. All these
possible components are represented here by the single
instances of the components of site 105.
0041 FIG. 2 shows typical invoices as received, repre
sented here as exemplary invoices 200A and 200B, according
to one embodiment of the present invention. These invoices
are issued by one party (the issuer) to another party (the
recipient). Invoices 200A and 200B contain the following
data, although with a slightly different layout: issuer logo
201, issuer name and address 202, recipient address 203, line
items 204 and total amount due 205. Other additional data

Such as terms, due date, etc., are not shown in FIG. 2, but Such

data are customarily included on typical invoices.
0042. One aspect of the invention includes approaches for
recognizing an invoice, for example identifying the issuer of
the invoice and/or recognizing the layout of the invoice.
Invoices can be recognized by comparing them to a database
of distinguishing features. For example, invoices might be
recognized based on the logo of the issuer, name and/or
address of the issuer, or other data or signature features that
are unique to an issuer. Once an invoice is recognized, a
corresponding template can be applied to extract the relevant
data from the recognized invoice.
0043. There are various modes by which an invoice may
be entered into the system and various media on which the
invoice may be received. For example, the recipient of a paper
invoice could fax it to a dedicated fax number for that recipi
ents account, Such as, for example, any of fax numbers
111a-n shown in FIG. 1. Alternately, the recipient of the
invoice could instruct the issuer to fax the invoice directly to
said account’s dedicated fax number. In yet another case, an
invoice recipient may have a customized email address resid
ing on or connected to server 102, to which invoices may be
emailed with attached files of any of various popular word
processing or accounting or image capture programs, such as,
for example, MS Word or Adobe Acrobat. In any case such a
file may be converted into an image file showing the image of
the invoice. In the case of a Word file, depending on the
complexity of the format, direct parsing may be applied.
Alternately, the file may be printed to an Adobe Acrobat
portable document file (PDF) file and then processed as an
image.
0044. Once received, invoices can be recognized using
many different types of distinguishing features beside those
discussed above. Additional examples include but are not
limited to black/white histograms, color histograms, sec
tional signatures and sectional histograms. OCR (Optical
Character Recognition) can also be used as a part of the
recognition process. It can be applied to just the header, to the
entire invoice or to any part of the invoice. The result of the
OCR can be used as the basis for recognizing an invoice.
Alternately, OCR can be applied after an invoice has been
recognized, in order to extract data from the invoice. Other
examples of distinguishing features include metadata (e.g.,
fax number, issuer e-mail address, subject line, pdf- or Word
metadata, keywords, barcode), number of pages, OFX (Open
Financial Exchange) download, and XML (eXtensible
Markup Language) fields or tags. Other Suitable structured
files with a certificate may be used in other cases.
0045 FIG.3 shows an exemplary process 300 for process
ing a typical invoice, such as invoice 200A or invoice 200B,
according to one embodiment of the present invention. The
process 300 may be implemented by an electronic payment

system such as the one shown in FIG.1. The invoice image is
received 310, for example by one of the ways described
above. It may be emailed or uploaded or transferred by any of
several electronic means from the site of service provider 110
to the site of system operator 105. The system 105 compares
320 the invoice to a database in storage system 103 that
contains distinguishing features for known invoices. For
example, the system 105 may search for a matching logo in a
library of known issuer logos or search for a matching signa
ture (or seal) in a library of known issuer signatures. In some
cases, other distinguishing features (e.g., the originating fax
number, the originating email address) may be used in addi
tion to or in place of the logo pattern and signature to recog
nize the invoice.

0046. At step 380, the process branches. If no match is
found (no branch), the invoice is sent 390 to a work file, in
which unprocessed documents are stored. Treatment of the
documents in this work file is explained below, in the descrip
tion of FIG. 4. If a match is found for the logo pattern or
signature (yes branch), the system 105 identifies 330 the
issuer. A corresponding template for the recognized invoice is
also retrieved 340 from storage system 103. The template
includes instructions for extracting data from the invoice, for
example it may define fields identifying where and/or in what
format on the invoice certain data is expected to be located. In
Some cases, an issuer may have more than one template. For
example, the issuer may have different templates for personal
users and for business customers. As another example, the
issuer may have different templates for single-page and
multi-page invoices, or may simply change the format of its
invoice over time or by geographic region. Accordingly, the
system 105 may use more refined decision-making processes
to select the correct template for a particular invoice.
0047 Data is extracted 350 from the invoice based on the
selected template, using OCR and/or other suitable means. In
Some cases the image may be processed using OCR before it
is received 310, for example, by using OCR functions pro
vided by Adobe and other tools by other companies. The
information extracted in step 350 is preferably stored 360 in
a database that also resides in storage system 103.
0048. In one approach, once a template is identified for an
invoice, data may be automatically extracted from the invoice
(e.g., as identified by fields in the template). In another
approach, invoices may be grouped together based on their
similarity. Data extracted from certain locations in one
invoice may be extracted from similar locations in other
invoices in the group. Previously discovered data patterns
may be reused on similar invoices. Data can also be manually
extracted. Different pattern recognition engines, expert sys
tems, rule-based engines and other approaches may also be
used to extract data from invoices.

0049. Processed invoices can also be used to check or
refine the templates for an issuer. Differences between
invoices for the same issuer or deviations from past norms can
also be used to flag potential problems, as well as to request
human review.

0050 FIG. 4 shows an exemplary process 400 for process
ing unrecognized invoices that were previously stored in a
work file in step 390 of FIG.3, according to one embodiment
of the present invention. An invoice is retrieved 410 from the
work file, which resides in storage system 103. The invoice is
presented for manual viewing 410 by a human operator. In
step 420, the process branches. If the operator determines that
the invoice is a document from a known issuer with known

May 8, 2014

US 2014/0129.431 A1

logo pattern/signature (yes branch) but, for whatever reason,
the logo pattern/signature recognition has not worked (for
example, a coffee stain on the logo may have made the logo
unreadable to the automated recognition system), the process
moves to step 430. The operator selects 430 a matching tem
plate and sends 440 the invoice back to the recognition pro
cess 300 (e.g., to data extraction step 350).
0051) If, however, in step 420, the operator determines that
the invoice cannot be matched with a known template (no
branch), the operator creates 450 a new template. This new
template may be created completely new or it may be created
by modifying a suitable existing template. The new template,
along with its issuer information and the invoice, is stored 460
in storage system 103. In step 470, a recognition simulation is
performed to verify that the new template works correctly,
namely that (1) the automated recognition system can prop
erly identify the new template for the invoice and (2) data can
be accurately extracted from the invoice based on the tem
plate. If, in step 480, the template simulation works correctly
(yes branch), the invoice is sent 440 to the recognition process
300 as described above (e.g., to data extraction step 350). If,
however, the simulation does not work correctly (no branch),
the template may be manually adjusted 490. The template
editor may highlight the section that created problems. For
example, a field for OCR may be too narrow or too wide. If the
field is too wide, for example, the system may attempt to
interpret a part of the logo as a part of the address. In the case
of a field that is too narrow, some characters may be cut off.
The operator can adjust 490 the template accordingly to solve
Such problems.
0052 Another aspect of the invention is cross-organiza
tional learning. For example, if an invoice addressed to Cus
tomer A is identified as being from Vendor 1, and the system
can then identify other signature items (image, “from
address, etc.) in the invoice. Thereafter the system may be
able to use those other signature items to select the correct
template for the invoice, and use that template to find the
correct data in certain sections of the invoice. Additionally, if
a same format invoice from this same Vendor 1 is sent to a

second Customer B, then the system can recognize from the
signature information that the invoice is from Vendor 1 and
apply the template to the invoice to extract the correct data.
0053) One advantage of the approach described above is
that the capture of invoices can be made economical for
SMEs. The number of invoices processed can be aggregated
over a large number of SMEs, thus achieving economies of
scale that can be shared by the businesses. In addition,
although any one SME may only receive a few invoices from
any particular issuer, the community of SMEs in the aggre
gate may receive a large number of invoices from that issuer.
This then makes it cost efficient to develop templates or other
processes to handle those invoices, whereas it would not be
cost efficient for each SME to do so individually. The system
of FIG. 1 can be implemented without significant additional
investment by either the issuers or the recipients. The cost of
system 105 is shared by all users and not borne entirely by one
user. The recipients can send invoices to the system 105 using
conventional means, such as fax and email. The invoices

between issuers and recipients can be settled using conven
tional means such as checks, EFT, and ACH, or using
advanced means such as the enhanced private interbank clear
ing system described in more detail below with respect to
FIGS. 16A-B and 17. In addition, as described above with the

example using Customers A and B, and Vendor 1, information

learned from processing one recipients invoices can be used
to improve the overall process for all recipients.
0054. In one approach, the community of recipients can
themselves improve the process. For example, the system 100
can enable the community to provide input about distinguish
ing features of the invoices. Various recipients and/or issuers
may suggest different features for recognizing invoices.
There may even be a community process for determining
preferred features for distinguishing invoices. A similar pro
cess can be used to determine templates, including determin
ing fields in templates.
0055 Another aspect of community is that different
recipients can exchange their experiences of dealing with
issuers. Many recipients may be in a similar situation with
respect to issuers. Another beneficial aspect of the community
is that SMEs are likely to deal with “small issuers. There will
be a very large number of Small issuers (approximately 25
million in the U.S.), but each one issues invoices to only a
small number of customers (typically, 20-30). While it is not
economical for a centralized identification process to be
applied to this set of issuers, it is economical to let the recipi
ents/issuers themselves help identify the issuers and, in the
aggregate, create a comprehensive catalog of the issuers.
0056. Therefore, the described systems and processes
allow the integration of paper and/or electronic document
invoices into an automated system to reduce the need of
manual labor (such as manual input of invoices) in processing
the transactions. In addition, the systems can be fully auto
mated and process these transactions without human inter
vention.

Enhanced Invoice Payment Document Generation
0057 FIG. 5 shows an overview of a typical payment
document 500 with a check section 501 and a statement

section 510, according to one embodiment of the present
invention. The payment document 500 is often printed on a
letter- or A4-sized bifold with three sections with the check

section 501 on top and the statement section 510 occupying
the lower two-thirds. The check section 501 contains infor

mation about a payor 502, a payee 503, an amount in words
504, an amount in numbers 505, additional banking informa
tion 506, and information such as the ABA routing number
and check number 507. The statement section 510 shows
credits and invoices and also shows a total due 511 that

typically reflects the amount shown in payment amounts 504
and 505. In some cases, total 511 may differ from payment
amounts 504 and 505, because the total due 511 may take into
account other credits or debits.

0.058 FIG. 6 shows an enhanced payment document (also
referred to as an enhanced invoice payment document) 600,
according to one embodiment of the present invention. As
shown, the enhanced payment document 600 contains a
check section 501, a communication section 610, and a payor
supplemental section 611. Elements of the check section 501
are described above in FIG. 5. The lower two-thirds of the

payment document 600 includes the communication section
610, which in this example is an actual copy or image of the
invoice being paid by this check, and the payor Supplemental
section 611. The invoice image or copy in this example con
tains the logo. 613 of the billing party, the items billed and the
billing total 612, which in this example agrees with the pay
ment amounts 504 and 505. Payor supplemental section 611
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is available for optional additional payor information, Such as
notes about this transaction, a mini-statement, and/or an
advertisement.

0059 FIG. 7 shows an exemplary process 700 for gener
ating the enhanced payment document 600 according to one
embodiment of the present invention. The process 700 may be
implemented by an electronic payment system (EPS) such as
the one shown in FIG.1. Initially, a user selects 701 invoices
for payment and enters that information into the system. The
system retrieves 702 the selected invoices from data reposi
tory 103.
0060. At step 703, the system asks the user if the user
wants to write one check for multiple invoices and the process
branches based on the user's answer. This option may be
presented to the user each time process 700 is implemented,
or the user could configure the system to always select or
never select this option. If a check is generated for only one
invoice (no branch), the system sets 704 a counter to 1 and
generates 705 a payment document print file for a first
invoice. As described above for the payment document 600,
the payment document contains an image of the first invoice.
In step 706 the counter is advanced one increment. In step 707
the process branches, depending on whether payment docu
ments have been generated for all the pending invoices. If all
have been generated (yes branch), the process advances to
step 711, where the payment document print files are printed
and the payment documents are stored in data repository 103
for recording, and the process terminates at step 712. The
print files may be printed locally or remotely (e.g., through
the data repository 103). If payment documents have not been
generated for all invoices (no branch), the process loops back
from step 707 to step 705, and another payment document is
generated for the next invoice, and repeats until all pending
invoices are paid.
0061 Alternatively, if, in step 703, the user elects, or the
system is configured to pay multiple invoices with one check
(yes branch), the system prepares 708 a layout of the payment
document. The payment document may optionally be pre
sented to the user for approval 709. If the user does not accept
the layout (no branch), the process goes back to step 703,
where the user may elect to print a payment document for
each invoice separately. If, in step 709, the user accepts the
proposed layout (yes branch), the system generates 710 a
payment document print file containing multiple invoice
images and whose check payment amount equals the total of
all the included invoices. The invoice images may be smaller
than they would be in a payment document containing only
one invoice image, depending on the number of invoices
being paid and the layout of the payment document. In step
711, the payment document is sent to a printer (local or
remote) and data repository 103 (from which the remote
printing may occur), and the process terminates at step 712.
0062. In some cases, an image of the invoice may be
printed on the same page as the check, while in other cases,
multiple images may be printed. In yet other cases, one or
more images may be printed on the back of the page, opening
the front for classic statements or other uses, including but not
limited to advertisements, promotions or campaigns.
0063. In some cases, instead of or in addition to printing an
image of the invoice on the payment document, an identifier
of the invoice image may be printed on the check section of
the payment document. For example, a URL (Uniform
Resource Locator) of an invoice image may be printed on the
face (or the back) of the check. As a result, one can correctly

and easily identify the corresponding invoice for a check
payment by visiting the printed URL. The identifier can also
be incorporated into the payment transaction in other man
ners based on the nature of the payment. For example, if the
payment is made through an ACH transaction, a URL of the
invoice may be included in the ACHaddenda field. As a result,
the URL will subsequently show up on the payor and/or
payee's banks web Summary and bank Statement.
0064. Therefore, the described systems and processes pro
vide a simple, easy-to-use approach to generate enhanced
invoice payment documents with features that ensure that the
credits of the underlying payments are applied to the correct
invoices.

Enabling Correct Check and Electronic Payment Deposit
0065 FIG. 8 shows the top part (check section 501) of the
payment document 600 shown in FIG. 6. Section 801 shows
the back side of the check section 501 according to one
embodiment of the present invention. Banking information
506 on the front side is shown on the back side as a dotted box

806. Also shown is the dotted line 803 that separates the
endorsement section 804 from the rest of checkback side 801.
Also shown is a section 802a-n where endorsement informa

tion is preprinted on the back of the check in high-quality
black ink. This endorsement information is solicited from the

payee of the check before the payor mails out the check.
0.066 Having the endorsement information thus clearly
printed is advantageous compared to using a standard insti
tution endorsement stamp, because the latter can be smudged,
faint, or otherwise difficult to read. Having the endorsement
information clearly printed also reduces the risk of the check
being erroneously or fraudulently deposited in a wrong
account. Also, since the check is eventually cleared by a
depositing bank, it is reasonable that the depositing bank
verified the endorsement information. In addition, the deposit
information may be captured from the depositing bank and
transferred to the drafting bank or an electronic payment
system (EPS) such as the one shown in FIG. 1 to verify payee
information. As the real time processing of checks is done, all
the payee information and deposit information is available to
the involved banks. The payor of the check and EPS may
obtain such information from the banks. In addition, as

described in further detail below, the deposit information can
also be used to ensure correct deposit of electronic payments.
0067 FIG.9 shows an exemplary process 900 for ensuring
correct payment deposit according to one embodiment of the
present invention. The process 900 may be implemented by
an electronic payment system (EPS) such as the one shown in
FIG. 1. In step 901 the system pulls payee data (e.g., payee
identity, payment amount) from data repository 103 for pay
ment preparation. In step 902 the system sends a message to
a payee who has not previously participated in the service
provided by the system. These messages may be sent by
email, SMS (Short Message Service), facsimile, or other
similar messaging systems. Such a message may, for
example, contain a URL (Uniform Resource Locator) that
opens a web user interface upon user selection. A user can
confirm the user's payee identity and enter data such as, for
example, banking information in the web user interface. In
other cases, instead of a URL, a callback number may be
offered, where a caller can leave payee information with a call
center agent or IVR (Interactive Voice Response). In yet other
cases, an email or SMS address may be included in the mes
sage, for the user to respond and provide payee information.
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Additional information may be provided to the payee (e.g., in
the message or the web user interface) to assure the payee
that, for example, the provided user information will not be
passed on to the payor, or to show legitimacy of the user data
Solicitation (e.g., showing billing information).
0068. The system receives 903 the solicited payee infor
mation (e.g., deposit information) from the payees and stores
904 the payee information in data repository 103. The user
may respond to the Soliciting message and sets up a payee
account with all the required deposit information, thus help
ing the system to obtain new customers. In step 905 the
system retrieves payee information from data repository 103.
In step 906 the system may additionally verify the received
payee information by executing a mock transaction. As
described in detail below, the mock transaction verifies payee
information through approaches such as the random deposit
approach.
0069. In step 907, the process branches. If the data is not
satisfactorily verified (no branch), the process returns to step
902 and the system sends a new message to the payee Solic
iting information. If the data is satisfactorily verified (yes
branch), the process branches again in step 908 based on
whether the payment is an electronic payment. If the payment
is an electronic payment (yes branch), in step 909 the system
deposits the electronic payment to an account (e.g., through
an ACH transaction, an EFT payment, or a wire transfer)
specified by the Verified payee information (e.g., account
name, routing number, account number). The process ends in
step 910. If the payment is a paper check payment (no
branch), in step 911 the system sends print instructions to a
check printer, including instructions for printing information
Such as the payee name, account number, ABA (American
Bankers Association) number, and other similar information
on the endorsement section of the check. The process ends in
step 910.
0070 If the system receives no response to its message
from the payee through the web interface within an allotted
time period. Such as, for example, two business days, the
system sends out a check to the payee without printing infor
mation on the endorsement section.

0071. The mock transaction utilized by the system to
verify 906 payee information may involve one or more trans
actions designated to Verify various aspects of the payee
information. For example, the system may create a check
used to verify the deposit information provided by the payee
and send the check to the payee. The check may include a
partial payment of an outstanding invoice. If the check is
Subsequently Successfully deposited, the system can assume
that the depositing bank has verified the deposit information,
consider Such information verified, and make payment for the
remaining portion of the invoice. Thus, the process allows
Such verification before starting electronic transfers at all,
thus helping to add a layer of security to avoid payments from
being misrouted.
0072. As another example, a partial payment of an out
standing invoice may be made via electronic payment (e.g.,
ACH) according to the deposit information provided by the
payee, and the remaining balance of the invoice may be paid
via a check. Once the customer has confirmed that the elec

tronic payment was successfully posted, the system considers
the provided deposit information successfully verified and
makes Subsequent payments electronically according to the
Verified deposit information. The payee may specify a pref

erence of electronic payment, check payment, or a combina
tion of both. The system can make the payments according to
the user preference.
0073. As a third example, the mock transaction may con
duct a random deposit that involves crediting or debiting a
random Small amount (typically two small transactions) and
then request the payee to verify either the transaction ID or the
cent amounts. The random deposit approach helps to identify
inaccurate account numbers (e.g., typos) and Verify that the
person providing the information has legal access to the
account being set up.
0074. In another aspect, the system reconciles the payee
information with additional data in addition to or instead of

the random deposit approach to prevent check fraud (e.g.,
illegitimate account). For example, the system may populate
the bank information of the payees from the endorsement
from the primary bank shown on previously cleared checks,
and use such information to verify against the provided payee
information. If the information matches, the payee informa
tion is deemed to be verified. If there is a partial match, a
judgment call is made by a risk underwriter. If there is no
match, the payee fails the verification 906. Such bank infor
mation may be solicited from the depositing bank by separate
transmission or from other service providers such as
SafeChecks (see http://www.positivepay.net/). The informa
tion retrieved from previously cleared checks can also be used
to reconcile payee identity (e.g., name) on the record to detect
fraud.

0075. In yet another aspect, the system considers certain
users (e.g., administrators of working accounts) trustworthy,
and either does not verify 906 or verifies 906 their payee
information with less scrutiny. In addition, trusted adminis
trators of working accounts can extend their trust or infer trust
onto others by being involved with setting up accounts, for
example, of key vendors or clients, thus implicitly extending
their trust. A composite trust rating considers items such as
how often, how much, for how long and how recently Suc
cessful transactions have been completed in conjunction with
a particular administrator. In some cases, a single composite
score includes weighted aspects. In other cases, two or more
scores may be used to represent different aspects, individu
ally or in combination.
0076. A trusted administrator can confer some of his or her
composite trustrating by inviting and confirming new appli
cants. Typically, only a certain percentage of influence by the
trusted administrators will be allowed to be inferred. The rest

can be earned, or determined by providing multiple refer
ences. Certain events as well as non-events may reduce the
trust of an administrator. Others may increase it. Typically, a
separate, but related value may be used for the company of the
trusted administrator, creating a network of trust relation
ships. This can also be used to help other things, such as the
company's credit worthiness.
0077. Therefore, the described systems and processes
generate enhanced payment documents with features that
ensure that the payment will be deposited in the correct
account, and thus prevents mistakes and frauds. The
described systems and processes also reconcile cleared
checks with records and name identification data.

Correct Invoice Payment Deposit
(0078 FIG. 10 shows an invoice 1000 according to one
embodiment of the present invention. It has, for example, the
address 1001 of the issueror sender, recipients address 1002,
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items billed 1005a-n, payor account number 1003, invoice
number 1004, bill total 1006, and an address 1007 to which to

send payment. Address 1007 may contain postal address and/
or electronic payment address information.
007.9 FIG. 11 shows a typical check 1100, such as a payor
might return in response to invoice 1000, according to one
embodiment of the present invention. Check 1100 has, for
example, a payor address 1101, a payee identity 1102, an
amountfield 1106 stating the check amount in both words and
number, some bank information 1103, an invoice number

1110, an account number 1111, signature confirmation or
other accreditation information 1108, and bank routing infor
mation 1109.

0080 FIG. 12 shows an overview of an exemplary system
1200 according to one embodiment of the present invention.
Similar to system 100 shown in FIG. 1, system 1200 includes
an electronic service provider 110 and a corporate site 105
both connected to the Internet 101. In addition, the exemplary
system 1200 provides a lockbox service at the corporate site
105, using server 102, data repository 103, and software set
104. Additional software modules may be present (not
shown) at site105. FIG.12 also shows connections 120a-n for
lockbox service customer sites (only 121x is shown) and
connections 1201a-n for payor sites (only 1201y is shown).
The payors are the end customers of the lockbox service
CuStOmerS.

0081 FIG. 13 shows an overview of an exemplary billing
system 1300 according to one embodiment of the present
invention. The lockbox customer at site 121 x issues an

invoice from system 122x, which has data repository 123x
and an exemplary instance of billing software 1301. In some
cases, software 1301 may be standard billing software, of any
of the types that are commonly used. In other cases, Software
1301 may be a web-based billing software or some other type
of software. In some cases, the invoice may be issued directly
from the customer's system 121 x to the payor's system
1201, transmitted by postal mailing of a printed copy or by
emailing an electronic copy. In other cases, the billing infor
mation may be passed to the lockbox system 102, where it is
processed and sent to the payor 1201 y as an invoice. As shown
by the dotted lines 1320, 1330, the billing information and the
invoice may be transmitted electronically through the Internet
101.

0082 In both cases, the payor number and the invoice
number are made unique among the payors, the invoices,
and/or payor/invoice combinations. For example, if two lock
box customers issue invoices to a same payor, the payor
numbers on the two invoices may be different from each
other. In some cases a unique number may be generated by
lockbox operator system 102, in conjunction with data reposi
tory 103 and software 1302. Generating a unique number may
be implemented as appending a unique prefix to a standard
payor number and invoice number issued by customer Soft
ware 1301. In some cases, the system 1300 provides a plug-in
for software 1301 that can communicate with lockbox opera
tor system 102 to download for each transaction the required
information to generate unique numbers.
0083 FIG. 14 shows an exemplary process 1400 for pre
paring a billing transaction according to one embodiment of
the present invention. In step 1401a lockbox customer issues
a new invoice to the system 1300. In step 1402 the system
1300 obtains a unique invoice number for the invoice, either
from the local system 122x or from the main system 102 and
data repository 103. In step 1403 the system retrieves a unique
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payor number. If necessary, the system generates a new
unique payor number for a new payor or for existing payors
that do not yet have a unique payor number (e.g., for a new
lockbox customer). Alternatively or additionally, the system
could create a unique identifier for each payee, payor, or
payee/payor combination. This unique identifier can be a
combination of a generic post office box plus a code or mail
stop that is unique to the payee, payor, or payee/payor com
bination. In step 1404 the system 1300 generates an invoice,
e.g., using process 700 as shown in FIG. 7. In step 1405 the
process branches. If the invoice is not transmitted to the payor
electronically (no branch), in step 1406 the system prints the
invoice for postal mailing and the process terminates at step
1407. If the invoice is transmitted to the payor electronically
(yes branch), in step 1408 the system transmits the invoice to
the payor in a suitable electronic document file (EDF) format
(e.g., PDF) and then the process ends at step 1407.
I0084 FIG. 15 shows an exemplary process 1500 for pro
cessing checks received from payors according to one
embodiment of the present invention. In step 1501a received
check is scanned. In step 1502 the system locates the unique
invoice number on the scanned check. In some cases, this

process can be aided by having a unique signature (for
example, a prefix *555” or similar) that allows the system to
identify the unique invoice number more readily. In some
cases the system utilizes a process similar to the one described
above in FIGS. 3 and 4 to locate data in the scanned check. In

step 1503 the system likewise locates the unique payor num
ber on the scanned check. In most cases, the system needs
only one of these two numbers to identify the correct lockbox
customer account to deposit the check and/or to credit the
correct payor account for the payment. For example, even if
two lockbox customers are both depositing payments from
the same payor, the system has assigned two different unique
payor numbers to the payor for the two invoice payments.
Therefore, the system 1300 can correctly deposit the two
checks to the two lockbox customers' accounts respectively
and credit the payor's two accounts for the two payments
accordingly. In step 1504 the system finds the paid amount on
the scanned check. Based on the information obtained from

the scanned check, in step 1505 the system accesses data in
data repository 103 to determine which lockbox customer is
the payee. In step 1506 the system finds the lockbox custom
er's account information and access codes. In step 1507 the
process branches based on whether the check is an electronic
check. If the check is not an electronic check (no branch), in
step 1508 the paper check is sent to a lockbox staff to manu
ally processes the check, and the process terminates at step
1509. If the check is an electronic check (yes branch), the
process moves to step 1510, where the system executes an
ACH or EFT transaction to deposit the electronic check, and
the process terminates at step 1509.
I0085. If neither the invoice number nor the payor number
is available when the payment is being processed, the system
could use one or more of the following approaches to resolv
ing the payment. For example, the system could provide an
exception handling user interface (UI). In this UI, a user (e.g.,
the payor, the payee, a lockbox staff) could look up all out
standing invoices across all companies using the lockbox
service. This lookup would allow searching on any of the
fields on the check, including the payor, the amount, or the
payee. Another option would be for the system to credit the
payment to the payee, but provide an interface for the payor/
payee to select the invoice it should be applied to. Alterna
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tively, the system could email the payor/payee to ask which
invoice the payment was meant for. And, as another option, an
agent could call the payor/payee to determine which invoice
the payment was meant for.
I0086. Therefore, the described systems and processes effi
ciently and correctly deposit incoming checks to the correct
lockbox clients accounts, independent of the payor identity
and of the accounting Software used for issuing invoices.

sponding clearing entity master accounts 1602a-n. The other
bank accounts 1603a-n(a-n) are represented by blocks within
the corresponding banks outside the circle.
0091 Making and receiving intra-bank payments directly
on a bank’s host system enable the transfers to clear imme
diately (or return a message immediately if funds are not
available). Therefore, such intra-bank transactions eliminate
the risk to the third-party system for managing payments. In

Enhanced Private Interbank Clearing System
0087 FIG. 16A shows an overview of an exemplary sys
tem 1600 according to one embodiment of the present inven
tion. System 1600 includes multiple banks 1601a-n and an
interbank clearing system 1609, which has a server 1610, a
data repository 1611, and multiple software instances 1612a
n. In some cases the clearing system 1609 is implemented in
an electronic payment system (EPS) such as the one shown in
FIG.1. Banks 1601a-n and the clearing system 1609 connect
through a network 1604. Network 1604 typically could be the
Internet with added security or Virtual Private Networks
(VPNs). In other cases network 1604 may be a private net
work, a wireless network, or a hard-wired network, or any
combination thereof. Also shown are exemplary customer
and partner accounts 1603a(a-n) of related parties and a clear
ing entity master account 1602a at the bank 1601a and recip
rocal clearing entity master account 1602n and additional
customer and partner accounts 1603n(a-n) at bank 1601n.
0088 System 1600 thus permits the making and receiving
of payments on the intra-bank host (within a specific bank
1601). Examples of intra-bank transactions include transac
tions between accounts 1603a(a-n) and 1602a in bank 1601a
and, respectively, transactions between accounts 1602n and
1603n(a-n) within bank 1601n. The combination of these two

bank may provide accelerated messages for returns, allowing
the ACH transactions to clear in one day rather than the
customary two-day period.
0092. In FIG. 16B, for example, a transfer from customer
1603a(a) to vendor 1603a(n) is executed on the intra-bank
host of Bank A, from account 1603a(a) to clearing entity

addition, when access to the bank’s host is not available, the

master account 1602a as transfer 1620a and then on to vendor

account 1603a(n) as transfer 1620b. However, a transfer from
customer 1603a(b) (at Bank A) to vendor 1603 n(n) (at Bank
N) is made as transfer 1621a from account 1603a(b) to master
account 1602a (at Bank A) and then as transfer 1621n from
master account 1602n to account 1603 n(n) (at Bank N). Also
shown symbolically is a transfer 1630an, symbolizing the
clearing transactions between different master accounts
1602a, 1602n as needed to rebalance the system.
0093 FIG. 17 shows an overview of an exemplary process
1700 for implementing the system shown in FIGS. 16A-B
according to one embodiment of the present invention. In step
1701 all the transactions to be effected are collected from data

repository 1611. In step 1702 the transactions are sorted
according to their origin and destination ends. Thus, for
example, a transaction from one customer account to another
partner account (between accounts 103a(a-n)) within the
same bank do not have to be taken into account in calculating

intra-bank host-based transfers enables a transfer from a cus

the clearance between master accounts 1602a-n.

tomer 1603a(a-n) at Bank 1601a to a vendor 1603n(a-n) at
bank 1601 in to be completed within bank clearing system

0094. In step 1703 the system splits the sorted transactions
into, in this example, intra-bank transaction groups A and B,
for each of the banks 1601 a-n having pending transactions.
Group A contains transactions of money from the respective
customer accounts 1603x(x) into the master account 1602.x:
and group B from the master account 1602 into the receiving
partner account 1603y(y). By splitting the transactions into
two groups, the transactions transferring money to the master

1609. Therefore, if a total of all the balances of the master

account 1602x and customerand partner accounts 1603x(a-n)
in a single bank 1601.x is calculated, then to clear the trans
actions all that needs to be done is to effect a transfer between

clearing entity master accounts 1602a-1602n at each of the
respective banks 1601a-1601 n, in this example, to keep the
clearing entity master accounts 1602a-n balanced (within
preset boundaries). The transfer needs not be the exactly
accurate amount of the difference of the transfers effected at

each end, because there may be a base balance, which, in this
example, is a base amount in each of the master accounts
1602a-n, that is allowed to vary within a certain range.
0089. This approach can be extended not just to two banks,
but to dozens, hundreds, or all of the banks in a country or in
the world. With a few strategically selected banks, in many
cases a vast majority of the transactions can be effected in this
way immediately. The balancing transaction between account
1602a and another account 1602x (x within b-n) to keep all
the floats in the master accounts 1602a-n in range could be
done, for example, just before the end of the day using a wire
transfer, to effect immediate transfers between banks. Other

similar money transfer mechanisms (e.g., ACH, EFT) may
also be used.

0090 FIG. 16B shows a different view of the same sys
tems, as a view focused on accounts and not a system view. As
shown, the clearing system 1609 is represented by a circle and
the participating banks are represented by blocks overlapping
with the circle. The overlapped portion represents the corre

accounts can be effected first. In some cases, for all transac
tions where the initial transfer from customer accounts 1603x

(x) to master account 1602x was successful, and where the
master account balance 1602 supports it, the funds can be
transferred immediately to customer accounts 1603y(y).
0095. In step 1704 the imbalance among the master
accounts at all the participating banks can be calculated. In
step 1705 the transactions in group A are effected, and in step
1706 the interbank wire is effected. In step 1707, after veri
fying that the interbank wire has been received, a transaction
for group B (those accounts where the master account balance
1602 did not support the second transfer in step 1703) is
effected. Depending on the timing of the interbank wire,
transaction group B may be executed on the next business day.
Intra-bank (host) transactions such as those of groups A and B
may be done after close of business. However, the interbank
wire used in step 1706 is only available at a specific hour. The
process ends at step 1708.
0096. It is clear that many modifications and variations of
this embodiment may be made by one skilled in the art with
out departing from the spirit of the novel art of this disclosure.
For example, instead of having two transaction groups, more
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groups or just a single group can be defined, with the latter
option of one group especially Suitable in cases where the
balance is sufficient. Additionally, the system could analyze
the money flow among banks, based on a daily, weekly, and
quarterly pattern, and other Suitable factors, including but not
limited to holidays, weather, economic indicators, stockmar
ket indicators, and hence calculate which amounts must be

exchanged and which amounts can be taken out of balances,
knowing that there is a high likelihood of the balances being
replenished in the next few days. Thus this technique can
reduce the amount of wire transactions. Also, in another case,

a Super-master account may be established as a single hub to
clear multiple master accounts, or, in other situations, a mas
ter account may be established with banks that have their own
real-time links to other banks, therefore allowing non-wire
transfers among those linked banks in real time. These modi
fications and variations do not depart from the broader spirit
and scope of the invention, and the examples cited here are to
be regarded in an illustrative rather than in a restrictive sense.
0097. Therefore, comparing to the conventional
approaches, the described systems and processes transfer
money between accounts at different banks faster and more
cost-effectively.
0098. In alternate embodiments, the invention is imple
mented in computer hardware, firmware, Software, and/or
combinations thereof Apparatus of the invention can be
implemented in a computer program product tangibly
embodied in a machine-readable storage device for execution
by a programmable processor, and method steps of the inven
tion can be performed by a programmable processor execut
ing a program of instructions to perform functions of the
invention by operating on input data and generating output.
The invention can be implemented advantageously in one or
more computer programs that are executable on a program
mable system including at least one programmable processor
coupled to receive data and instructions from, and to transmit
data and instructions to, a data storage system, at least one
input device, and at least one output device. Each computer
program can be implemented in a high-level procedural or
object-oriented programming language, or in assembly or
machine language if desired; and in any case, the language
can be a compiled or interpreted language. Suitable proces
sors include, by way of example, both general and special
purpose microprocessors. Generally, a processor will receive
instructions and data from a read-only memory and/or a ran
dom access memory. Generally, a computer will include one
or more mass storage devices for storing data files; Such
devices include magnetic disks. Such as internal hard disks
and removable disks; magneto-optical disks; and optical
disks. Storage devices suitable for tangibly embodying com
puter program instructions and data include all forms of non
Volatile memory, including by way of example semiconduc
tor memory devices, such as EPROM, EEPROM, and flash
memory devices; magnetic disks Such as internal hard disks
and removable disks; magneto-optical disks; and CD-ROM
disks. Any of the foregoing can be Supplemented by, or incor
porated in, ASICs (application-specific integrated circuits)
and other forms of hardware.

1. A computer-implemented method for making payments,
the method comprising:
establishing a master account in each of a plurality of
different banks;

retrieving a plurality of invoices issued by a plurality of
different issuers and issued to a plurality of payors;

identifying pending payment transactions from said payors
to said issuers;

identifying bank accounts of said payors and said issuers,
the bank accounts comprising bank accounts at said
banks;

splitting the pending payment transactions into groups of
Sub-transactions, comprising:
for a pending payment transaction from a payor to an
issuer, determining whether a bank account of the
payor and a bank account of the issuer are at a same
bank,

responsive to a determination that the bank account of
the payor and the bank account of the issuer are at the
same bank, splitting the pending payment transaction
into two sub-transactions: a first Sub-transaction from

the bank account of the payor to a master account at
the same bank, and a second sub-transaction from the
master account at the same bank to the bank account

of the issuer,

responsive to a determination that the bank account of
the payor and the bank account of the issuer are not at
a same bank, splitting the pending payment transac
tion into three sub-transactions: a first Sub-transaction

from the bank account of the payor to a master
account at the payor's bank, a second Sub-transaction
from the master account at the payor's bank to a
master account at the issuer's bank, and a third Sub
transaction from the master account at the issuers

bank to the bank account of the issuer, and
for each of said banks, grouping Sub-transactions from
bank accounts of payors at the bank to a master
account at the bank into a first group, and grouping
Sub-transactions from the master account at the bank
to bank accounts of issuers at the bank into a second
group;

calculating, by a computer, animbalance among the master
accounts at said banks based at least in part on the
Sub-transactions;

for each of said banks, effecting the first group of sub
transactions of the bank;

effecting an inter-bank money transfer from a first master
account at a first bank to a second master account at a
second bank to balance the master accounts after effect

ing the first group of Sub-transactions of the first bank;
and

for each of said banks, effecting the second group of Sub
transactions of the bank.

2. The computer-implemented method of claim 1, wherein
calculating the imbalance among the master accounts of said
banks comprises calculating, for each said banks, an amount
of money needed to clear the second group of Sub-transac
tions after clearing the first group of sub-transactions, and the
method further comprises:
responding to a master account at a bank having sufficient
amount of money, effecting the second group of Sub
transactions of the bank before the effecting the inter
bank money transfer.
3. The computer-implemented method of claim 1, wherein
effecting the second group of Sub-transactions of a bank
comprises:
verifying that the inter-bank money transfer for the bank is
complete; and
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responsive to a successful verification of the inter-bank
money transfer, effecting the second group of sub-trans
actions of the bank.

4. The computer-implemented method of claim 1, wherein
the inter-bank money transfer comprises at least one of the
following, a wire transfer, a Automated Clearing House
(ACH) transaction, and an Electronic Funds Transfer (EFT)
transaction.

5. A computer-readable storage medium on which is
encoded program code, the program code comprising:
program code for establishing a master account in each of
a plurality of different banks;
program code for retrieving a plurality of invoices issued
by a plurality of different issuers and issued to a plurality
of payors;
program code for identifying pending payment transac
tions from said payors to said issuers;
program code for identifying bank accounts of said payors
and said issuers, the bank accounts comprising bank
accounts at said banks;

program code for splitting the pending payment transac
tions into groups of sub-transactions, comprising:
program code for determining, for a pending payment
transaction from a payor to an issuer, whether a bank
account of the payor and a bank account of the issuer
are at a same bank,

program code for splitting, responsive to a determina
tion that the bank account of the payor and the bank
account of the issuer are at the same bank, the pending
payment transaction into two sub-transactions: a first
Sub-transaction from the bank account of the payor to
a master account at the same bank, and a second
Sub-transaction from the master account at the same

bank to the bank account of the issuer,

program code for splitting, responsive to a determina
tion that the bank account of the payor and the bank
account of the issuer are not at a same bank, the

pending payment transaction into three sub-transac
tions: a first Sub-transaction from the bank account of

the payor to a master account at the payor's bank, a
second Sub-transaction from the master account at the

payor's bank to a master account at the issuer's bank,
and a third sub-transaction from the master account at

the issuer's bank to the bank account of the issuer, and

program code for grouping, for each of said banks, Sub
transactions from bank accounts of payors at the bank
to a master account at the bank into a first group, and
grouping Sub-transactions from the master account at
the bank to bank accounts of issuers at the bank into a

Second group:
program code for calculating an imbalance among the mas
ter accounts at said banks based at least in part on the
Sub-transactions;

program code for effecting, for each of said banks, the first
group of Sub-transactions of the bank;
program code for effecting an inter-bank money transfer

among the master accounts of said banks comprises program
code for calculating, for each said banks, an amount of money
needed to clear the second group of Sub-transactions after
clearing the first group of sub-transactions, the program code
further comprises:
program code for effecting the second group of Sub-trans
actions of a bank before the effecting the inter-bank
money transfer responsive to a master account at the
bank having Sufficient amount of money.
7. The computer-readable storage medium of claim 5,
wherein the program code for effecting the second group of
Sub-transactions of a bank comprises:
program code for verifying that the inter-bank money
transfer for the bank is complete; and
program code for effecting the second group of Sub-trans
actions of the bank responsive to a Successful verifica
tion of the inter-bank money transfer.
8. The computer-readable storage medium of claim 5,
wherein the inter-bank money transfer comprises at least one
of the following, a wire transfer, a Automated Clearing House
(ACH) transaction, and an Electronic Funds Transfer (EFT)
transaction.

9. A computer system for making payments, the computer
system comprising:
means for establishing a master account in each of a plu
rality of different banks;
means for retrieving a plurality of invoices issued by a
plurality of different issuers and issued to a plurality of
payors;

means for identifying pending payment transactions from
said payors to said issuers;
means for identifying bank accounts of said payors and
said issuers, the bank accounts comprising bank
accounts at said banks;

means for splitting the pending payment transactions into
groups of Sub-transactions, comprising:
means for determining, for a pending payment transac
tion from a payor to an issuer, whether a bank account
of the payor and a bank account of the issuer are at a
same bank,

means for splitting, responsive to a determination that
the bank account of the payor and the bank account of
the issuer are at the same bank, the pending payment
transaction into two Sub-transactions: a first Sub

transaction from the bank account of the payor to a
master account at the same bank, and a second Sub
transaction from the master account at the same bank

to the bank account of the issuer,

means for splitting, responsive to a determination that
the bank account of the payor and the bank account of
the issuer are notata same bank, the pending payment
transaction into three sub-transactions: a first Sub

transaction from the bank account of the payor to a
master account at the payor's bank, a second Sub
transaction from the master account at the payor's
bank to a master account at the issuer's bank, and a

from a first master account at a first bank to a second
master account at a second bank to balance the master

third sub-transaction from the master account at the

accounts after effecting the first group of Sub-transac

means for grouping, for each of said banks, Sub-trans
actions from bank accounts of payors at the bank to a
master account at the bank into a first group, and
grouping Sub-transactions from the master account at

tions of the first bank; and

program code for effecting, for each of said banks, the
second group of Sub-transactions of the bank.
6. The computer-readable storage medium of claim 5,
wherein the program code for calculating the imbalance

issuer's bank to the bank account of the issuer, and

the bank to bank accounts of issuers at the bank into a

Second group:
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means for calculating an imbalance among the master
accounts at said banks based at least in part on the
Sub-transactions;

means for effecting, for each of said banks, the first group
of sub-transactions of the bank;

means for effecting an inter-bank money transfer from a
first master account at a first bank to a second master
account at a second bank to balance the master accounts

after effecting the first group of sub-transactions of the
first bank; and

means for effecting, for each of said banks, the second
group of Sub-transactions of the bank.
10. The computer system of claim 9, wherein the means for
calculating the imbalance among the master accounts of said
banks comprises means for calculating, for each said banks,
an amount of money needed to clear the second group of
Sub-transactions after clearing the first group of Sub-transac
tions, and the computer system further comprises:

means for effecting the second group of sub-transactions of
a bank before the effecting the inter-bank money transfer
responsive to a master account at the bank having Suffi
cient amount of money.
11. The computer system of claim 9, wherein the means for
effecting the second group of Sub-transactions of a bank
comprises:
means for verifying that the inter-bank money transfer for
the bank is complete; and
means for effecting the second group of sub-transactions of
the bank responsive to a successful verification of the
inter-bank money transfer.
12. The computer system of claim 9, wherein the inter
bank money transfer comprises at least one of the following,
a wire transfer, a Automated Clearing House (ACH) transac
tion, and an Electronic Funds Transfer (EFT) transaction.
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