US 20080301016A1

a2y Patent Application Publication o) Pub. No.: US 2008/0301016 A1

a9 United States

Durvasula et al.

43) Pub. Date: Dec. 4, 2008

(54) METHOD, SYSTEM, AND COMPUTER
PROGRAM PRODUCT FOR CUSTOMER
LINKING AND IDENTIFICATION
CAPABILITY FOR INSTITUTIONS

(75) Inventors: Sastry Vsm Durvasula, Phoenix,

AZ (US); Venkata Prathipati,

Scottsdale, AZ (US); Sandeep

Sacheti, Edison, NJ (US);

Laxminarayana Somayayji,

Phoenix, AZ (US); Frank J.

Straka, Phoenix, AZ (US); Jessica

Taizin Lu, Scottsdale, AZ (US);

Mary Weissman, Mesa, AZ (US)

Correspondence Address:

STERNE, KESSLER, GOLDSTEIN & FOX, P.L.

L.C.

1100 NEW YORK AVENUE, N.W.

WASHINGTON, DC 20005-3934 (US)
(73) Assignee: American Express Travel Related
Services Company, Inc. General
Counsel’s Office, New York, NY
US)

(21) Appl. No.: 11/755,313

100

S

(22) Filed: May 30,2007
Publication Classification
(51) Int.CL
G06Q 40/00 (2006.01)
(52) US.ClL oot 705/35
57 ABSTRACT

In an enterprise where a database maintains multiple accounts
for one or more business customers, a method, system, and
computer program product correctly links accounts which are
associated with a single location of a common business. Fur-
ther hierarchical linkages are established between accounts
associated with multiple locations of the common business.
The linkages are established via matching rules, the matching
rules including provisions for optimizing the quality of the
account data, integrating account-related data from external
sources, and assigning quality-of-matching factors to differ-
ent kinds of account data. Both internal and external account
data are utilized to create an integrated view, or “business
demographics”, of the business structure of the single com-
mon business shared by the linked, hierarchically-related
accounts. Separate accounts of separate businesses which are
nonetheless related accounts may be associated with each
other. Feedback loops may be used to correct both erroneous
data and the linking rules.
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METHOD, SYSTEM, AND COMPUTER
PROGRAM PRODUCT FOR CUSTOMER
LINKING AND IDENTIFICATION
CAPABILITY FOR INSTITUTIONS

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention generally relates to managing
business customer information, and more particularly to link-
ing business customer accounts within a database.

[0003] 2. Related Art

[0004] Businesses and other institutional clients often have
more than one account established through a particular enter-
prise, especially with a service-oriented enterprise such as a
financial services enterprise or an insurance enterprise. In the
case of an enterprise of the financial services industry, for
example, a single business customer may have any combina-
tion of one or more bank accounts, lines of credit, business
credit cards, and investment accounts with the single financial
enterprise. For an enterprise in the insurance business, a
single business customer of the enterprise may have any
combination of health insurance, property insurance, liability
insurance, and other kinds of insurance protection as well.
[0005] In some cases, the enterprise database may reflect
that different accounts may be associated with different
names or entities of the same business, even if these various
entities share a common address. In still other cases, various
accounts in the enterprise database may be listed with varia-
tions of the same address. Some different accounts of the
same business may even use post office box addresses or other
alternate addresses rather than direct mailing addresses, all to
describe what is actually a single physical location of the
business.

[0006] In addition, a single business may operate out of
multiple business locations, typically though not necessarily
with one location being a main headquarters, while other
locations function in various subsidiary capacities.

[0007] As a result, during the process of contacting a busi-
ness for marketing or other purposes, an enterprise may make
redundant contacts, e.g., distributing marketing literature to
multiple locations of the same business. If the same business
location is listed in an enterprise database with two variations
on the same address, or two variations on the same contact
name, the same location or contact person may even be con-
tacted twice by the enterprise. Equally problematic, an enter-
prise may contact these multiple channels of the same busi-
ness with different or inconsistent information, such as
different marketing offers related to the same product. These
multiple contacts increase the cost for an enterprise of mar-
keting to or otherwise contacting businesses, and further
result in inconsistent contact approaches.

[0008] Further, a business may express preferences about
how it is to be contacted. However, if the different locations or
executives of the business are not recognized as actually
belonging to the common business, these preferences may not
be consistently respected by the enterprise as the enterprise
contacts different locations, business units, or staff within the
business.

[0009] Still further, when an enterprise seeks to market
additional services or provide customer support services to a
particular, existing business customer, the enterprise benefits
from having an integrated, holistic view of the business struc-
ture and business operations of that particular business cus-
tomer. Yet when various accounts of a single business cus-
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tomer are erroneously seen—from the perspective of an
enterprise database—as separate accounts of separate cus-
tomers, it is difficult or impossible for the enterprise to
achieve the desired integration of business information across
all accounts of the given, single business customer. This
impedes the ability to provide the desired quality of market-
ing and support directed towards any given, particular busi-
ness customer.

[0010] Given the foregoing, what is needed then is a sys-
tem, method, and computer program product for ensuring that
multiple account listings maintained by an enterprise for a
common business or common institution are linked together,
so that consistent contact, marketing, support, and related
policies may be established and implemented, so that busi-
ness customer preferences may be respected in most or all
contacts with the business, and so that a consistent and com-
plete picture of the business customer may be maintained
across most or all accounts of the business customer.

BRIEF SUMMARY OF THE INVENTION

[0011] A method, system, and computer program product
for linking customer information for businesses or other insti-
tutions is provided. This is referred to as the customer linking
and identification capability for institutions (iCLIC).

[0012] In one embodiment of the invention, business
account data from a plurality of internal and external data
sources is collected. An analysis is performed using a plural-
ity of matching rules to determine which accounts are actu-
ally accounts of the same business or institution. Linkages are
then created between a plurality of accounts associated with a
single, particular location of a single business or institution,
by assigning a common, unique, persistent ID shared by the
plurality of such accounts of the business/institution.

[0013] Further processing may establish a series of hierar-
chical linkages between different locations of the business
and therefore, implicitly or explicitly, between accounts asso-
ciated with different locations of the business.

[0014] Detailed information about the business, which may
include earnings and other financial statistics, names of key
executives, product lines, and similar data, may be collected
and consolidated across a plurality of business units at a
plurality of locations of the single business. This consolidated
data is collectively referred to as “business demographics”
(sometimes referred to in the art as “firmographics”), and
delivers to the enterprise a consistent picture of the business
for marketing, customer support, and related purposes.
[0015] Another kind of linkage, referred to as an “associa-
tion”, may be established between accounts which may actu-
ally belong to separate businesses or institutions, but which
are nonetheless related in some way. These associations
between accounts provide further insight into a business for
marketing, customer support, and related purposes.

[0016] Further embodiments, features, and advantages of
the present invention, as well as the structure and operation of
the various embodiments of the present invention, are
described in detail below with reference to the accompanying
drawings.

BRIEF DESCRIPTION OF THE
DRAWINGS/FIGURES

[0017] The features and advantages of the present invention
will become more apparent from the detailed description set
forth below when taken in conjunction with the drawings in
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which like reference numbers indicate identical or function-
ally similar elements. Additionally, the left-most digit or dig-
its of a reference number identifies the drawing in which the
reference number first appears.

[0018] FIG. 1 is a flowchart illustrating an exemplary cus-
tomer linking and identification capability for institutions
(iCLIC) process according to one embodiment of the present
invention.

[0019] FIG. 2illustrates the process of linking accounts and
assigning hierarchical relations among accounts of a common
business according to one embodiment of the present inven-
tion.

[0020] FIG. 3 illustrates exemplary business demographics
associated with an exemplary iCLIC hierarchy according to
one embodiment of the present invention.

[0021] FIG. 4 illustrates an exemplary associative linking
of two accounts according to one embodiment of the present
invention.

[0022] FIG.5is ablock diagram of an exemplary computer
system useful for implementing the present invention.

DETAILED DESCRIPTION OF THE INVENTION
I. Introduction

[0023] A method, system, and computer program product
for linking business and/or other institutional customer
accounts is presented, where such accounts may be stored,
processed, and maintained within a business database or other
organizational or institutional database maintained by an
enterprise.

[0024] The method, system, and computer program prod-
uct link the business customer accounts and or other institu-
tional customer accounts that may all be accounts of a com-
mon business. It should be understood that while the method,
system, and computer program product are described here in
the context of managing records of businesses, business
activities, and business customer and account databases
implemented in an enterprise context, the method, system,
and computer program product could as well be implemented
and applied in other contexts as well.

[0025] For example, the method, system, and computer
program product described herein could be used to link
accounts of a non-commercial nature which may be related to
a common, unique organization described in a database
implemented in a non-commercial and non-business context.
Such organizations might include, for example and without
limitation, governmental organizations, schools, charities or
other non-profit organizations, or religious organizations.
[0026] The present invention is now described in more
detail herein in terms of an exemplary enterprise context, and
typically in the context of a financial enterprise. This is for
convenience only and is not intended to limit the application
of the present invention. In fact, after reading the following
description, it will be apparent to one skilled in the relevant
art(s) how to implement the following invention in alternative
embodiments, as indicated above. Thus, the description pro-
vided below is for purposes of illustration and explanation
only, and should not be construed as limiting the scope of the
invention. Rather, the scope of the invention is determined by
the appended claims.

II. Terminology

29 < 2

[0027] The terms “business”, “institution”, “organization”,
» 2 <

“consumer”, “customer”,

29 <

client”, “prospect”, and/or the plu-
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ral form of these terms are used interchangeably throughout
herein to refer to those entities capable of accessing, using,
being affected by, and/or benefiting from the products and/or
services of the representative enterprise which would imple-
ment and apply the present system and method for linking
business customer account information.

[0028] Furthermore, the terms “business”, “institution”,
“merchant”, and/or “organization”, may be used interchange-
ably with each other and shall mean any person, entity, dis-
tributor system, software and/or hardware that is a provider,
broker and/or any other entity in the distribution chain of
goods or services. For example, a business may be a grocery
store, a retail store, a travel agency, a service provider, an
on-line merchant, a financial institution or service provider,
or the like. A business or organization as understood herein
may include not only for-profit businesses, but also non-profit
or not-for-profit organizations such as schools, and may even
be construed to encompass governmental or semi-govern-
mental agencies, including but not limited to the Post Office,
law enforcement agencies, etc.

[0029] As the present invention relates to a business which,
among other activities, manages a list or a database of other
businesses or institutions, some ambiguity may arise from the
frequent use of the term “business”.

[0030] Therefore, for purposes of this document the term
“enterprise” will be used to refer specifically and exclusively
to a business or other organization which implements the
present invention to manage a database of other businesses,
institutions, or organizations. All other references to “busi-
ness” or “businesses” may be presumed to refer to companies,
institutions, and other organizations, apart from the enter-
prise, for whom the enterprise may maintain one or more
accounts, with whom the enterprise may have business rela-
tions, with whom the enterprise may seek business relation-
ships, regarding whom the enterprise may seek or obtain
institutional data, or which the enterprise tracks as part of a
business-related database. No other special meaning, impli-
cation, or limitation should be drawn from the use of the term
“enterprise”, except for its deliberate use as a means to dis-
tinguish a first business or institution which implements the
present invention from all other businesses or institutions
which are listed and tracked in a database or similar listing of
the enterprise.

[0031] It is to be understood, then, that the enterprise in
question has customers which may typically be business cus-
tomers or other organizational or institutional customers.
Throughout much of this document the term “business” or
“business customer” will be used, it being understood that
this is a way of referring in brief to business, institutional,
organizational, and/or other customers of the enterprise.

[0032] An “account” may be understood to refer broadly to
a collection of data which an enterprise may maintain in
relation to a business customer associated with the enterprise.
In particular, however, an account may constitute both a set of
data which identifies the customer (such as business name,
contact name(s), address information, phone number(s),
identifying numbers, etc.), and further to an associated set or
collection of data which indicates transactions between the
enterprise and the business customer. These transactions may
be bundled together under the name of a service of some kind,
and/or a status or statuses of services which the enterprise
may provide to the customer, and/or a set of one or more legal
or financial obligations on the part of the enterprise towards
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the customer, and/or a set of one or more legal or financial
obligations on the part of the customer towards the enterprise.
[0033] For example, a loan account may record a business
customer’s credit line with an enterprise, as well as specific
transactions wherein the customer has borrowed money
against the loan account or paid back principle or interest on
the account. A specific type of loan account may be a credit
card account or other lending vehicle. An account may be an
account of an entire business, or of a business unit within a
business, or it may be an account associated with a particular
individual functioning within their capacity as an employee,
executive, or other person associated with the business.
[0034] An “account number”, as used herein, and as some-
times also referred to simply as an “account”, may include
any device, code, number, letter, symbol, digital certificate,
smart chip, digital signal, analog signal, biometric or other
identifier/indicia suitably configured to allow a business or
institutional customer to access, interact with or communi-
cate with a financial transaction system or other transaction
system of an enterprise. The account number may optionally
be located on or associated with any financial transaction
instrument (e.g., rewards, charge, credit, debit, prepaid, tele-
phone, embossed, smart, magnetic stripe, bar code, transpon-
der or radio frequency card). An account number may also
refer to a similar identification value (e.g., a device, code,
number, letter, symbol, digital certificate, smart chip, digital
signal, analog signal, biometric or other identifier/indicia)
which is used by an enterprise as a means to identify a cus-
tomer for purposes of in-house processing.

[0035] A customer account number may be, for example, a
sixteen-digit credit card number. Each credit card issuer has
its own numbering system, such as the fifteen-digit number-
ing system used by American Express Company of New York,
N.Y. A merchant account number may be, for example, any
number or alpha-numeric characters that identifies a particu-
lar merchant for purposes of card acceptance, account recon-
ciliation, reporting and the like.

[0036] A customer account may be associated with a record
in a database or other storage. In this document, such terms as
“customer account”, “customer record”, “business account”,
“business record”, and similar terms and the plurals thereof
will be used interchangeably to designate a storage of account
data pertaining to a business or other customer.

[0037] A “generation code”, sometimes called a “suffix”, is
a suffix to a name, which may be a full word such as “Senior”
or “Junior” or similar, or an abbreviated word such as “Sr.”’, or
“Jr” or similar, or may be a numeric word, number, or phras-
ing such as “the Second”, “the Third”, <2"%” <3’ orsimilar,
which indicates lineage within a family, and is generally
considered to be part of a person’s full name.

II1. iCLIC Method

[0038] FIG. 1 is a flowchart illustrating an exemplary
iCLIC method 100 according to an embodiment of the
present invention.

[0039] Step 105 entails identifying a plurality of accounts
of a single business customer at a single location of the single
business customer. For example one, or more account data-
bases of the enterprise may be searched to identify business
records which are associated with the single business loca-
tion.

[0040] In step 110 the plurality of accounts which have
been identified in step 105 as being associated with a single
business location of a single business customer may be linked
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to each other. The linkage is accomplished, for example, by
assigning to such accounts a shared or common identification
value. This identification value may be unique within the
database to these linked accounts, and may be a persistent ID
value in the sense that in the normal course of operations it
will not typically be changed over time. The exact nature of
this unique, persistent ID value, which may be a number, an
alphanumeric designation, or some similar identifier, may
vary according to different embodiments of the present inven-
tion.

[0041] Steps 105 and 110 may be repeated for each unique
location of each business customer within the enterprise data-
base, such that for each unique location of each business
customer, a plurality of the business accounts associated with
a particular business location of a given particular business
customer may be linked to each other. The result is an enter-
prise database which, for a plurality of business customers in
the database, correctly reflects and indicates a plurality of the
accounts that are associated with each unique location for
each customer of the plurality of business customers.

[0042] Step 115 entails creating a hierarchical relationship
between different business locations of the single business
customer. As with steps 105 and 110, step 115 is repeated for
each business customer of the enterprise. As a result, the
database comes to include not just a database of separate
accounts, but instead a database where a plurality of accounts
for each business may be linked to each other, either directly
linked through a shared common identifier if the accounts are
accounts of a single location, or accounts linked in a hierar-
chical relationship which reflects the business structure for
each business. More will be said below about the nature of the
hierarchical relationships between the accounts of a single
business.

[0043] As will be discussed further below, the preceding
steps entail gathering business information for each account
within the database. The information gathered includes, for
example and without limitation, information on employees of
the business, sales information, various incorporation and
other legal information pertaining to the business, business
ownership, and numerous other elements of information per-
taining to the operations and structure of the business. Such
information is collectively referred to as “business demo-
graphics” (again, sometimes referred to in the art as “firmo-
graphics™).

[0044] Step 120 entails consolidating the business demo-
graphic information for any business, which may be done
either on a location-by-location basis, or on a firm-wide basis,
or both. Step 120 may further entail determining whether
there are certain kinds of desired business information which
were not gathered in the preceding steps, and then searching
either through internal databases or external databases, or
both, in order to obtain the desired business demographic
information. Such additional information, if any, is then
applied to (e.g., associated with) the linked and hierarchical
business accounts of the business, as established in the pre-
ceding steps.

[0045] Finally step 125 entails creating associative links. In
some cases there may exist accounts which are accounts of
separate businesses, and are therefore not linked to each other
and are not in a hierarchical relationship to each other, and yet
where such accounts still share some kind of relationship to
each other. To name just one example, two such accounts may
in fact be accounts of the same person, wherein the person is
employed by or has relations with two different businesses
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and therefore enjoys accounts with two different businesses.
Such accounts may be associated with each other in order to
reflect that the accounts may have common aspects of man-
agement or maintenance. For example, two such accounts
which are otherwise not linked and not in a hierarchical
relationship, but which are associated with the same person,
may share common marketing profiles.

Linking Accounts Using iCLIC

[0046] FIG. 2 illustrates exemplary linkage and hierarchy
relationships established between accounts for a single busi-
ness in accordance with steps 105, 110, and 115 of exemplary
method 100. Illustrated are multiple accounts 205 associated
with various business locations 210 of a single business,
where such accounts may be stored in one or more databases
of the enterprise. Such accounts may be, for example and
without limitation, accounts of different business units within
the single business, or business-related accounts of individual
employees or executives of the business. Although they may
all be accounts of a single business, they may be associated
with different business names 215 associated with various
business units or business entities of the one overall business.
As is typical of most accounts, each account has a distinctive
account number 220, which may be associated with different
types of accounts, such as for example merchant (GES)
accounts or corporate (GCS) accounts of American Express
Co. of New York, N.Y.

[0047] As aresult of, for example, method 100, a plurality
of accounts of a common location are assigned a common,
unique, persistent ID (PID), here illustrated as exemplary
persistent 1Ds (PIDs) 225. In addition, different locations
within the common business may be linked to each other in a
hierarchical fashion (e.g., a local franchise may be linked to a
corporate headquarters in a hierarchical fashion). In an
embodiment of the present invention, each account may be
assigned one or more location connection identifiers (LCIs)
230, which indicate that each account is linked to accounts at
one or more other location(s) according to the PID(s) 225
associated with those other location(s). That is, the value
assigned to an LCI field or LCI element of an account data
record may serve as a reference to or pointer to the PID value
of'another, second location; this may indicate that the location
associated with the account is in a hierarchical relationship
with the second location.

[0048] In one embodiment of the present invention, the
location connection identifiers may simply indicate business
sites associated with other locations of the same business. In
an alternative embodiment, the location connection identifi-
ers or additional data associated with the location connection
identifiers may indicate a hierarchical nature of the linkages,
wherein some business sites may be subordinate to other
business sites, while some business sites occupy an executive
capacity or other relationship of higher ranking in relation-
ship to other business sites.

[0049] Inthe exemplary account linking and hierarchy 200,
accounts 205 associated with a particular business location
may be assigned a common PID 225 value, where the exem-
plary PID value “102” is illustrated in conjunction with the
site labeled as the “2"¢ Business Location”. One of these
accounts with PID value “102”, namely the account of “Capi-
tol Direct Inc.”, is also hierarchically linked with accounts
“123” and “193” at other locations via exemplary LCI 230
values “101” and “103”. These latter values (that is, “101”
and “103”) reflect the PID 225 values of accounts at the other
locations.
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[0050] The identification of accounts in accordance with,
for example, step 105 in method 100, is a non-trivial matter,
for reasons including but not limited to the fact that addresses
are not always recorded consistently, different addresses may
exist for a single location, a plurality of business names or
business entities may exist for a single business, and for other
reasons.

[0051] Step 105 may entail, for example, applying a plu-
rality of account comparison and matching rules to a plurality
of'account data, wherein a first account of a single location of
aparticular business customer is matched to a second account
at the same location of the same business customer. These
business comparison and matching rules apply a variety of
algorithms to the existing business data, including, for
example and without limitation, matching business name
data, account holder name data (for accounts associated with
an individual within a business), business address data, busi-
ness ID numbers (such as DUNS numbers), and other types of
data identified in further detail below.

[0052] The account data may be obtained from already
existing, in-house databases of the enterprise which main-
tains the database. Account data may also be obtained by
referencing outside sources of data 235 which can be used to
help find linkages among existing, in-house business account
data. These external data sources 235 may include business,
government, and other databases which are external to the
enterprise. Such external sources may include, for example
and without limitation, databases provided by Dun & Brad-
street of Short Hills, N.J., Donnelley Marketing of Woodcliff
Lake, N.J., American Business Institute of Richmond, Calif.,
and numerous other business data sources well known in the
art.

[0053] Obtaining account data from external data sources
235 may include both obtaining additional or updated data for
businesses which are already included in existing, in-house
databases of the enterprise; and also obtaining data for busi-
nesses which are not already included in existing, in-house
databases of the enterprise. The latter data (that is, data per-
taining to businesses not already listed in in-house databases)
may include data for businesses which are marketing pros-
pects and/or potential marketing prospects of the enterprise.
Information obtained from external data sources 235 pertain-
ing to marketing prospects and/or potential marketing pros-
pects of the enterprise may include business location infor-
mation and other information for which matching and linking
rules may be applied, as discussed in more detail immediately
below.

[0054] Obtaining information about a larger population of
businesses beyond the current customers of the enterprise,
including in particular marketing prospects and/or potential
marketing prospects, may be referred to as obtaining infor-
mation on a universe of businesses. By obtaining information
on a universe of businesses, it may possible to increase the
likelihood of successfully linking and associating businesses
in the database(s) of the enterprise. In addition, by obtaining
information on a universe of businesses, as the enterprise
acquires new business customers it may be possible for the
enterprise to immediately link or quickly link new customer
accounts with businesses already identified as part of a uni-
verse. In addition, by obtaining information on a universe of
businesses, as the enterprise acquires new business customers
it may be possible to immediately or quickly provide appro-
priate business profile information for such purposes as mar-
keting and support.
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[0055] The types of data which may be obtained for a
business account and for which matching and linking rules
may be applied include, for example and without limitation,
business names, business owner identifications, business
executive identifications, business staff person identifica-
tions, business addresses, business phone numbers, business
types, business services, business products, business commu-
nication channels, business financial data, business market
data, American Business Institute (ABI) identification values,
business identification values (BINs) assigned by Acxiom,
DUNS number assigned by Dun & Bradstreet, executive
home addresses provided by Dun & Bradstreet, Execureach
business record files which may be obtained from Donnelley
Marketing, National Business Database (NBD) data provided
by Experian Group Ltd. of Costa Mesa, Calif., Federal
Employee Identification values (FEIN), other identification
values well-known in the art, any commercially available data
about businesses, government supplied data about busi-
nesses, business data available from phone directories, busi-
ness data available from various sources of business news,
and data about businesses which may be stored in an histori-
cal file of business prospects.

[0056] Exemplary methods, rules, and algorithms for
matching and linking accounts based on the types of business
data and similar types of business data may be found in U.S.
patent application Ser. No. 11/677,906, filed Feb. 22, 2007,
and Ser. No. 11/529,604, filed Sep. 29, 2006, which are incor-
porated herein by reference in their entirety. Matching and
linking accounts may include in particular several specific
steps and/or processes designed to increase the probability of
correctly identifying accounts of a common business, and of
identifying accounts of a single location of a common busi-
ness. These steps and/or processes may include, for example
and without limitation:

[0057] Cleansing the initial account data, which may
entail removing extraneous identification data from the
account data (for example, removing unnecessary iden-
tification numbers), identifying typographical errors,
identifying invalid truncations, and identifying other
invalid information;

[0058] Standardizing name formats, address formats,
and other data formats (for example, shortening middle
names of persons to middle initials, standardizing zip
code formats, standardizing phone number formats,
standardizing “Street” to “‘St.” or vice-versa, “Court” to
“Ct.” or vice-versa, etc.);

[0059] Identifying multiple addresses for a single
account (for example, an applicable post office box
address along with a standard street address);

[0060] Updating account data to reflect business merg-
ers, business acquisitions, and business divestitures (so
that, for example, two business accounts which were
formerly associated with separate businesses may now
be recognized as being associated with a single busi-
ness—and possibly a single location of the single busi-
ness—due to one or more business acquisitions and/or
mergers).

[0061] Thematching and comparison rules may be custom-
ized by assigning a quality-of-match level for at least one
account identification attribute among the available account
identification attributes. Some exemplary customizations
may include, for example and without limitation:
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[0062] Two personal names may be considered a match
even ifa middle name orinitial is present for one, and not
present for the other.

[0063] Two phone numbers, two street address numbers,
or two values of other corresponding data fields from a
respective two accounts records might be considered a
match even if there is a single digit which is different,
based on the possibility that a single digit of one of the
phone numbers, street addresses, or other data fields
might have been recorded erroneously. Since data errors
can occur in account databases, and since a match or
linkage between two account records is typically based
on a match of a plurality of account identification
attributes, permitting a limited degree of flexibility in
matching attribute values from two different accounts
may actually result in an increased likelihood of correct
matching and linkages between accounts.

[0064] Multiple passes may be made on the data to maxi-
mize match rates. For example, on a first pass through the
data, a first account record A may fail to be identified as being
an account of the same business and at the same location as a
second account record B. However, on the same first pass
through the account data, account record A may be correctly
identified as being an account of the same business and the
same location as a third account C. Also, on the first pass,
second account record B and third account record C may be
correctly identified as being accounts of the same business
and the same location. As a result, on a second pass through
the data, and due to the now-established association of A to C
and also B to C, account A and account B may be correctly
identified as being accounts of the same business and the
same location.

[0065] The application of matching and comparison rules,
and/or the application of data from specific databases may be
customized depending on the types of accounts being
matched. For example, an enterprise such as a financial insti-
tution may have a first type of account for credit cards pro-
vided to small businesses, a second type of account for credit
cards provided to cardholders at large businesses, and a third
type of account for merchants who collect payments via
credit cards of the enterprise. Different types of matching
rules and/or linking rules may be applied to the different types
of accounts.

[0066] For example, for credit card accounts associated
with large corporations (i.e., the second type of account indi-
cated immediately above), it may prove impossible in some
cases to identify a specific location for some accounts. In
these cases, the default rule may be to assign such accounts to
the location associated with the headquarters of the entire
business. Such a rule may not, however, be deemed applicable
to apply to credit card accounts for small businesses (the first
type of account) or merchant accounts (the third type of
account).

[0067] For a second example, two types of business data-
bases may be employed, one for businesses which are cur-
rently in business (an “active universe” database), and one for
businesses which are currently in business or have ceased
being in business (a “full universe” database). For some types
of business accounts it may be deemed appropriate to apply
the business comparison and matching rules against the full
universe database, while for other types of business accounts
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it may be deemed appropriate to apply the business compari-
son and matching rules only against the active universe data-
base.

Business Hierarchies

[0068] Step 115 of method 100 entails creating hierarchical
relationships between different business locations of a given,
single business customer. FIG. 2, already discussed above,
illustrates how accounts associated with different locations of
a business may be linked in a hierarchical fashion. The link-
ages between locations may, for example, be established by
associating with each account one or more LCls (the previ-
ously discussed “location connection identifiers™). An LCI
data element within an account record may contain a refer-
ence to a PID value (“persistent ID” value) of another loca-
tion. For example, in FIG. 2, GCS account # 884, associated
with the 47 business location, has an LCI value of “102”. This
LCI value references the PID value of “102” associated with
the 2"“ business location.

[0069] Inthis way may be established exemplary hierarchy
relationship 240a (illustrated via the curved, dashed connect-
ing line), which may indicate that the 47 business location is
hierarchically related to the 2" business location. Another
exemplary hierarchy relationship 2405 is also illustrated via a
curved, dashed connecting line. While these hierarchical rela-
tionships 240 may be flagged or indicated via data elements
(the LCIs which point or refer to PID values) within the
account data, they may also reflect hierarchical relationships
240" that exist between the business locations themselves.
[0070] Exemplary methods, rules, and algorithms for
establishing hierarchical relations between accounts based on
business data may be found in U.S. patent application Ser. No.
11/677,906, filed Feb. 22, 2007, which is incorporated herein
by reference in its entirety.

[0071] While the exemplary hierarchical relationship illus-
trated in FIG. 2 identifies only a single hierarchy among the
multiple business locations, an alternative embodiment of the
present invention may identify and flag, through appropriate
linkages, two or more types of hierarchical relationships
between business locations. For example, a business may
have legal hierarchy, which pertains to the ownership of busi-
ness units at different locations, and even to business units
within a single location (for example, parent vs. subsidiary
relations); while the same business may also have a manage-
ment hierarchy, pertaining to an operating view of the busi-
ness (e.g., headquarters vs. branches).

[0072] Several specific steps, algorithms, and/or methods
may be designed to increase the probability of correctly iden-
tifying hierarchical relations between accounts of'a common
business customer, wherein those accounts may be associated
with different locations ofthe business customer. These steps,
algorithms, and/or methods may include, for example and
without limitation:

[0073] Creating a hierarchical relationship based on the
organizational structure of the business customer. Infor-
mation on the organizational structure of a business cus-
tomer may be obtained from numerous sources. Existing
account information of the enterprise may already
reflect which accounts may be associated with execu-
tives of the business, which accounts may be associated
with the headquarters of the business and which
accounts may be associated with satellite locations, and
which accounts may be associated with franchises, retail
outlets, distribution centers, and other subsidiary loca-
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tions. A set ofhierarchy rules may indicate a preferred or
preliminary set of relations, for example that the busi-
ness headquarters (and accounts associated with the
headquarters) are always at the top of the hierarchy, that
distribution centers may outrank retail outlets, etc.

[0074] Hierarchy rules may also be based on other indi-
cators. For example, business locations which contain in
their description certain keywords, such as “corpora-
tion” or “incorporated” may be flagged as outranking
associated business locations which lack such key-
words. For example, a business location identified as
“Flagstaff Foods Corporation” may be assigned a higher
place in a business hierarchy than other business loca-
tions identified as “Flagstaff Fine Eateries”. As another
example, a business location name which is unique to a
business may be ranked as being higher than other busi-
ness locations of the same business which share the same
name. For example, a single “Flagstaff Foods Corpora-
tion” may then outrank multiple “Flagstaff Fine Eater-

3 2

1€8.

[0075] Hierarchy-related information may also be
obtained from various third-party sources of business
information already referred to above, such as Dun &
Bradstreet of Short Hills, N.J., Donnelley Marketing of
Woodcliff Lake, N.J., American Business Institute of
Richmond, Calif., and numerous other business data
sources well known in the art. Additional sources of data
may include incorporation records and other publicly
available legal records available from various legal data-
bases, which may pertain to the ownership of the busi-
ness and various subsidiary business units. Where mul-
tiple sources of hierarchy information may conflict,
rules may be instituted to prioritize among the hierarchy
data.

[0076] Hierarchical relationships among different loca-
tions of a common business may be based on financial
transactions of the business accounts. In particular,
transactions of multiple locations with a common busi-
ness institution or common business structure may be
used to identify hierarchical relations, and may be fur-
ther employed to link businesses that were previously
not linked.

[0077] For example, a financial enterprise, such as a credit
card issuer, employing the method of the present invention,
may be able to identify multiple business locations for appar-
ently different merchants, but where all the merchants deposit
their credit card collections to the same bank account of a
common bank. This may indicate that all these merchants
may be merchants of a common business. Moreover, both the
value ofthe deposits and the discount rate applied to the credit
transactions may be indicators of the size of the merchants,
and hence an indicator of hierarchical relationships. In addi-
tion, if an apparently second group of merchants is identified
as having an identical payment hierarchy in relation to a
second bank, this may indicate that the first set of merchants
may actually be the same businesses as the apparently second
set of merchants.

[0078] Similarly, if a payment hierarchy along the lines just
described is found to be identical in structure to an organiza-
tional hierarchy identified through a third-party source (such
as Dun & Bradstreet), a rule may determine a likelihood that
the two business hierarchies may in fact be hierarchies of the
same business.
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Business Demographics

[0079] As already indicated above regarding step 120 of
method 100, a wide variety of data about a business is inher-
ently contained in the available account data which an enter-
prise stores pertaining to a business. Moreover, extensive
additional data is available via the external third-party
sources already discussed (i.e., Dun & Bradstreet, Donnelley
Marketing, American Business Institute, etc.), and this data
can be obtained in the course of the processing (i.e., the
account comparison, matching, and linking) already
described above. Available information includes, for example
and without limitation, business demographics, the number
of'years a business has been in operation, associated industry
codes and industry codes with extensions, names of execu-
tives, sales volume, business revenue, gross profits, employee
counts, and similar information.

[0080] However, it is an advantage of the present invention
that by accurately identifying and linking a plurality of
accounts associated with a business location for each of a
plurality of locations of the business, it is possible to consoli-
date the business demographic data, to summarize the busi-
ness demographic data, and to provide a variety of slices or
cross-sectional views of the business demographic data
across different levels and/or subunits of the overall business.
A further advantage of the present invention may be that by
identifying addresses associated with a business, it may be
possible to search for businesses or accounts by a business
address, in addition to or as an alternative to searching based
on account numbers or business names. For example, a user
interface employed by a sales representative or customer
support representative of the enterprise may be able to effec-
tively search for customers and/or prospects based on address
information, in addition to or as an alternative to searching
based on account numbers or business names.

[0081] FIG. 3 illustrates an exemplary iCLIC hierarchy 300
for a particular business, Flagstaff Foods Corporation. Asso-
ciated with the hierarchy are general business demographics
310 (labeled as “Key Business Demographics™) for the busi-
ness as a whole. However, in addition to simply consolidating
the data, an insight-oriented assessment of the business data is
enabled, as shown under the heading “Key Insights™ 320. For
each business location of the business, a plurality of accounts
associated with the location of the business may have been
identified. In some cases, all or substantially all accounts
associated with the location may have been identified. There-
fore, by correlating account data with business locations, it is
possible to further identify such factors as the total business at
locations (“B@L”), total relationships for different types of
accounts (e.g., small business accounts for branches or fran-
chises, corporate accounts, and merchant accounts), total
number of business locations with relationships to the enter-
prise, total number of business locations without relation-
ships to the enterprise, locations with multiple business rela-
tionships (i.e., multiple accounts) with the enterprise, etc.
[0082] Persons skilled in the relevant arts will readily rec-
ognize that it would be further possible to characterize the
relationships of the business to the enterprise in correlation
with other pertinent factors, for example, by city, by state, by
size of the business locations, etc.

[0083] The business demographic information may be
updated on a periodic basis. In one embodiment ofthe present
invention, business demographic information may be
updated on a partial and/or sporadic basis, as the data pro-
cessing associated with account linking is updated from time-
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to-time, and as associated business demographic information
is updated as part of the process. In an alternative embodi-
ment, comprehensive business demographic information
may be updated on a scheduled or on-demand basis, where
the update may entail obtaining, integrating, analyzing, and
correlating business data which may not necessarily be
needed for immediate purposes of account linking.

Associative Linking

[0084] Step 125 of method 100 entails creating associative
links. In some cases there may exist accounts which may be
accounts of separate businesses, and are therefore not linked
to each other and are not in a hierarchical relationship to each
other, and yet where such accounts still share some kind of
relationship to each other. A first account and a second
account may be linked associatively according to associative
linking rules, where such associative linking rules may be
based on criteria which may include, for example and without
limitation:

[0085] determining that the first account and the second
account are accounts of a common person;

[0086] determining that the first account and the second
account are accounts sharing a common business inter-
est (for example, they may be accounts which share
usage of a common bank account, or which jointly par-
ticipate in ownership of some asset);

[0087] determining that the first account and the second
account are accounts sharing a common demographic
(for example, the two accounts may share a common
location or mailing address);

[0088] determining that the first account and the second
account are accounts of a respective first business and
second business, where the first business and the second
business in turn share some business association (for
example, they may be commonly owned businesses,
businesses where one business was a spin-off of the
other business, or businesses which are otherwise asso-
ciated);

[0089] determining that the first account and the second
account are accounts of particular separate business
units of some particular, common business, where a
deliberate decision has been made (e.g., a rule has been
established) to not link accounts between those particu-
lar separate business units of that particular business;
and/or

[0090] determining that the first account and the second
account are accounts of a respective first person and
second person, where the respective first and second
persons are associated through common business deal-
ings, family relationships, work relationships, or in
some other way.

[0091] It will be apparent to persons skilled in the relevant
art(s) that linking and matching rules operating in a manner at
least partially analogous to the rules described above may be
implemented to establish the kinds of associative relation-
ships indicated. An enterprise may take advantage of propri-
etary, in-house data (sometimes referred to as “closed loop
data”) to establish relationships between people or busi-
nesses, and hence between accounts, which may not be
readily apparent based on publicly available data. For
example, in-house data may reveal that two accounts share
common ownership of some business asset, or access a com-
mon bank account, or are owned by respective partners of a
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married couple (who may in turn be identified via private
financial account data of the enterprise).

[0092] Similarly, persons skilled in the relevant art(s) will
recognize that a variety of data linking mechanisms, such as
a specialized associative linking field or other associative
linking data structure, may be employed within account
records to indicate an associative link between a first account
and other accounts.

[0093] FIG. 4 illustrates an exemplary associative linking
400 of two accounts according to an embodiment of the
present invention. First account 405 is a merchant account of
a first business, Acme Engineering Company, while second
account 410 is a credit card account of a second company
Jan’s Beauty Shop. The two businesses are not associated,
and do not share any significant information suggesting a
linkage between the two accounts, other than the fact that the
account contact names share a last name “Smith” (Paul Smith
415 and Janice Smith 420). However, an analysis of personal
credit card record 425, which is maintained by the same
enterprise which maintains the two business accounts 405,
410, reveals that Paul Smith 415 and Janice Smith 420 share
common ownership of credit card 425. (Further account data
may indicate that Paul Smith 415 and Janice Smith 420 are
married or share some other relationship viewed as a basis for
associative linking.) Based on the associative linking rules, an
associative link is then established between the two business
accounts 405, 410.

IV. Error Checking and Self-Correction

[0094] A variety of mechanisms may be employed for pur-
poses of error checking and self-correction. Error checking
may entail, for example, identifying different classes of
errors, including proprietary linkages (that is, linkages which
may be meaningful in certain specialized contexts, but which
are not appropriate within the overall context), errors in exter-
nal data, questionable linkages, data anomalies, and matching
and comparison rules which are in some respect flawed. Self-
correction mechanisms may entail identifying the sources of
errors and modifying either data or linking rules to prevent the
same errors (or similar errors) from occurring in the future.

[0095] In more detail, possible errors which may be
detected may include, for example and without limitation:

[0096]

[0097] errors in the structure or format of data, which
may include both internal data (that is, data stored by the
enterprise regarding business customers of the enter-
prise) and data from external data sources;

[0098] errors in the content of data (including both inter-
nal data and/or external data) which may be introduced
as a consequence of erroneous data collection; incom-
plete data collection; data which has been rendered
obsolete as a result of changes in the business world (for
example, mergers, acquisitions, companies going out of
business, companies changing names, etc.); and, in
some instances, erroneous data which has been supplied
for deliberately fraudulent purposes;

[0099] errors in the rules, where such errors may include,
for example and without limitation, rules which should
not be used at all, rules in need of modification, rules
which should be applied to data sets other than those to
which they are currently applied, and rules which are
needed but are not yet implemented.

errors in account linkages;
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Structural Data Errors

[0100] One exemplary method to identify data errors is to
examine hierarchical views of a business for errors. Two or
more hierarchical views of a business may be constructed,
with each hierarchical view based on different hierarchy cri-
teria. For example, and as previously discussed, one hierar-
chical view of a business may be constructed based on criteria
pertaining to in-house (that is, enterprise-maintained) data,
such as business financial data maintained by a financial
enterprise. A second hierarchical view of the same business
may be constructed based on externally obtained data, which
may be based on different criteria, such as a legal view of the
business or a management structure view of the business.
[0101] Once two different hierarchical views of the same
business have been constructed, the two different hierarchies
may be compared to see if there are inconsistencies. For
example, a hierarchical view based on in-house data may
indicate a certain number of locations associated with the
business, while the second hierarchical view based on exter-
nal data may indicate a different, possibly smaller number of
locations associated with the same business. Once such an
anomaly has been identified and flagged, it is possible to
investigate the source of the anomaly.

[0102] For example, it may be the case that erroneous in-
house data indicates more locations for the business than
actually exist. This, in turn, may be due to redundant business
data collection in different business units of the enterprise
(possibly along with the use of different addresses for a single
business location), or it may be due to a business which
deliberately and fraudulently has reported business locations
or business activities which do not actually exist. Another
possible cause of the data discrepancy may be that the exter-
nally obtained data is actually erroneous, in which case the
issue may need to be resolved with an external vendor of
business data. It may also be that the linking and hierarchy
rules have a systematic error, or a particular rule which is
problematic, and which is in need of identification. This is
discussed further immediately below.

Feedback Loops

[0103] As indicated above, data anomalies, such as a dis-
crepancy between two different hierarchical views of a busi-
ness, may be used to flag, determine, and rectify sources of
errors in the linking and hierarchy-establishing process. Pos-
sible sources of data anomalies may include, for example and
without limitation, flawed linking rules, misapplication of a
linking rule, flawed hierarchy rules, a misapplication of a
hierarchy rule, a lack of a linking rule or hierarchy rule which
is needed to improve the linking capability, data errors in
external data sources, and data errors in internal data sources.
[0104] One exemplary method to check for errors is to
apply one or more feedback loops. In one embodiment of the
present invention, one or more of the feedback loops may
involve some intervention of a human operator. In an alterna-
tive embodiment, all feedback loops may be entirely auto-
mated.

[0105] Inone embodiment of the present invention, a feed-
back loop may employ a human auditor as part of the feed-
back process. For example, a human auditor may be
employed to ensure that all accounts which have been iden-
tified as being associated with a single location of a common
business are, in fact, associated with a common address and a
single business entity. If an erroneous linkage is found (i.e., a
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case where two linked accounts are discovered to actually
belong to completely separate business entities, or separate
addresses), then the feedback system may further identify
which rules indicated that the two accounts should be linked;
these rules can then be flagged as being potentially problem-
atic, and can be further reviewed or evaluated by program-
mers, business analysts, systems analysts, etc. The process of
identifying problematic linkage rules may be partly per-
formed by human programmers or analysts, and may also be
partly supported by automated methods for tracing a linkage
back to specific rules which resulted in the linkage.

[0106] In another embodiment, feedback loops used to
identify problematic results, and the sources of the results,
may be entirely automated. Such automated feedback loops
may rely in part or in whole on data inconsistencies to flag
potentially problematic results. For example, it is possible to
employ systematic checks of whether or not output data is
reasonable in order to identify data anomalies.

[0107] In one embodiment of the present invention, an
automated error-flagging system may determine the number
of'employees in a business by adding the number of employ-
ees in each separate business location of the business. This
number of employees, within some selected degree of accu-
racy, should be substantially the same as the number of
employees reported by various business data sources for the
total number of employees in the business. If there is a sig-
nificant discrepancy between these two values for the number
of employees, this may indicate errors with the linking pro-
cess, the hierarchy-establishing process, or with various data
sources. Certainly, some specific errors can be readily
flagged, for example, a single location of a business that
reports more employees than the entire business.

[0108] Persons skilled in the relevant art(s) will also recog-
nize that other such data discrepancy flags can be imple-
mented pertaining to discrepancies between a single business
location and entire business hierarchy, or between aggregate
values for a business hierarchy compared to values reported
for the entire business. Such discrepancies may pertain to
such matters as business sales, revenue amounts, and related
numeric data.

[0109] In an alternative to the automated error-flagging
system, the linking capability may be run repeatedly, using
newly acquired data and also using linking rules and hierar-
chy rules which have been modified over time. Sudden
changes in output performance may be indicators of errors.
For example, a dramatic increase or decrease in the number of
unmatched business records may indicate potential problems.

[0110] Persons skilled in the relevant arts will recognize
that various automated means may be implemented to trace
specific output results back to specific rules and specific data.
In this way the rules and the data may be evaluated as possible
sources of error.

[0111] The self-correction aspect of a feedback loop occurs
when the source of an error is rectified. Appropriate correc-
tions may be determined on a case-by-case basis, but may
include, for example and without limitation, adding a new
linking rule, modifying a linking rule, deleting a linking rule,
adding a hierarchy rule, modifying a hierarchy rule, deleting
a hierarchy rule, changing the application of a linking rule,
changing the application of a hierarchy rule, changing a
parameter of a linking rule, changing a parameter of a hier-
archy rule, correcting an error in the external data, and cor-
recting an error in the internal data.
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[0112] In some cases, more than one correction may be
possible, and a choice of possible corrections may need to be
determined by a programmer, systems analyst, or other ana-
lyst.

[0113] Asanexemplary instance of identifying an error and
correcting it, it may occur that a number of business account
records are linked because the business names share a com-
mon element of text, wherein the common element is in fact
not really part of the business name, but rather a flag or
signifier used by some other enterprise process. For example,
an account management process of the enterprise (that is, a
process apart from the linking capability) may add common
elements of text to business names of various accounts, such
as “BTA” for “business travel account”, “BPA” for business
purchase account, “BSA” for business supplier account, etc.
As a result, there may be some erroneous linkages among
accounts where the text “BTA”, has been added to the busi-
ness names, and also erroneous linkages among accounts
where the text “BPA” has been added to the business names,
etc.

[0114] Inthis exemplary case, more than one solution may
be implemented as part of the feedback process. For example,
a rule may be added to strip the common text elements (e.g.,
“BTA”, “BPA”, “BSA”) from the account data when the
accounts are imported into a computer process which imple-
ments the linking capability. Alternatively, the common text
elements may be retained as part of the names, but a rule may
be implemented indicating that the same common text ele-
ments may be ignored when processing business names for
possible matches.

[0115] Feedback from the iCLIC process can also be
returned to a business unit that is responsible for the input data
so that demographic corrections to data elements may be
accepted, and further so that additional rules may be added, or
existing rules may be modified, to enable and enhance future
corrections to data elements. For example, Dun & Bradstreet
data may be fed back to the business unit to correct data
elements which may include, for example and without limi-
tation, the business name, telephone, address, and owner.
Based on the revised data fed in through the feedback loop,
the business unit may determine a need for additional busi-
ness rules, or a manner in which to modify existing business
rules, in order to re-match existing data against external
sources or to identify existing types of data which may not
find a match during the iCLIC process.

System Error and Performance Reporting—A Dashboard
View

[0116] A furtheraspect of the feedback system may include
implementing a user-interface for presenting, to human
operators and analysis, a view of the overall process output
and/or a view of possible errors detected during the auditing
process. Such a user interface may be in the form of one or
more printed reports, one or more reports shown on a display
screen, one or more reports stored in a file, or other forms of
reporting well known in the art. Such a user-interface, which
may be referred to as a “dashboard” (in analogy to an auto-
motive dashboard, which displays key aspects of automotive
performance) may provide human operators with either or
both of a high-level view of process results and/or errors, and
also a means to drill down to more specific results of the
process.

[0117] Information presented via a dashboard may include,
for example and without limitation, one or more metrics of
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the quality of the data input into the present system, one or
more metrics of the quality of the data output of the present
system, results of the application of specific linking rules, and
results of the application of specific hierarchy rules. Particu-
lar information may include, for example and without limi-
tation, numbers and/or percentages of account records with
incomplete data (which may be further categorized according
to the kinds of incomplete data); numbers and/or percentages
of'account records with erroneous data; and numbers of per-
centages of accounts/records reflecting businesses which
either never existed, are now out of business, or have been
absorbed by or merged with other businesses. A dashboard
may also categorize the linkages according to a percentage
level of confidence (indicating, for example, the X % of the
linkages are considered Y % reliable, while Z % of the link-
ages are considered to be Z % reliable, etc.).

[0118] Information presented via a dashboard may further
be broken down or consolidated into specific categories. For
example, data quality for business records and business data
may be presented on a per-database basis, reflecting data
quality in different in-house databases of the enterprise; on a
per-enterprises-business-unit basis, reflecting the data quality
of data maintained by different in-house business units of the
enterprise; or on a per vendor basis, reflecting the quality of
data from different vendors or other sources of external busi-
ness data. Persons skilled in the relevant art(s) will recognize
that other data quality reporting categories may be imple-
mented as well.

[0119] A dashboard system may be implemented with
“hypothesis testing” features as well. Such features may
enable a systems analyst or other user to add a linking/hier-
archy rule, suspend the action of a linking/hierarchy rule, or
modify a linking/hierarchy rule (for example, by changing
one or more parameters of a linking rule), and obtain imme-
diate feedback on how such a change would affect the results
of the linking and hierarchy process.

V. Exemplary System

[0120] The present invention, as typically embodied in
method 100, or as implemented in alternate embodiments as
suggested throughout this detailed section and the appended
claims, or any part(s) or function(s) thereof, may be imple-
mented using hardware, software, and human operator deci-
sion making, or a combination thereof and may be imple-
mented in part or in whole by one or more computer systems
or other processing systems.

[0121] However, the manipulations performed by the
present invention were often referred to in terms, such as
adding, linking, or comparing, which are commonly associ-
ated with mental operations performed by a human operator.
No such capability of a human operator is necessary, or desir-
able in most cases, in any of the operations described herein
which form part of the present invention. Rather, the opera-
tions are machine operations. Useful machines for perform-
ing the operation of the present invention include general
purpose digital computers or similar devices.

[0122] Inone embodiment, the invention is directed toward
one or more computer systems capable of carrying out the
functionality described herein. An example of a computer
system 500 is shown in FIG. 5.

[0123] The computer system 500 includes one or more
processors, such as processor 504. The processor 504 is con-
nected to a communication infrastructure 506 (e.g., a com-
munications bus, cross-over bar, or network). Various soft-
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ware embodiments are described in terms of this exemplary
computer system. After reading this description, it will
become apparent to a person skilled in the relevant art(s) how
to implement the invention using other computer systems
and/or architectures.

[0124] Computer system 500 can include a display inter-
face 502 that forwards graphics, text, and other data from the
communication infrastructure 506 (or from a frame buffer not
shown) for display on the display unit 530.

[0125] Computer system 500 also includes a main memory
508, preferably random access memory (RAM), and may also
include a secondary memory 510. The secondary memory
510 may include, for example, a hard disk drive 512 and/or a
removable storage drive 514, representing a floppy disk drive,
a magnetic tape drive, an optical disk drive, etc. The remov-
able storage drive 514 reads from and/or writes to a remov-
able storage unit 518 in a well known manner. Removable
storage unit 518 represents a floppy disk, magnetic tape,
optical disk, etc. which is read by and written to by removable
storage drive 514. As will be appreciated, the removable
storage unit 518 includes a computer usable storage medium
having stored therein computer software and/or data.

[0126] Inalternative embodiments, secondary memory 510
may include other similar devices for allowing computer
programs or other instructions to be loaded into computer
system 500. Such devices may include, for example, a remov-
able storage unit 522 and an interface 520. Examples of such
may include a program cartridge and cartridge interface (such
as that found in video game devices), a removable memory
chip (such as an erasable programmable read only memory
(EPROM), or programmable read only memory (PROM))
and associated socket, and other removable storage units 522
and interfaces 520, which allow software and data to be
transferred from the removable storage unit 522 to computer
system 500.

[0127] Computer system 500 may also include a commu-
nications interface 524. Communications interface 524
allows software and data to be transferred between computer
system 500 and external devices. Examples of communica-
tions interface 524 may include a modem, a network interface
(such as an Ethernet card), a communications port, a Personal
Computer Memory Card International Association (PCM-
CIA) slot and card, etc. Software and data transferred via
communications interface 524 are in the form of signals 528
which may be electronic, electromagnetic, optical or other
signals capable of being received by communications inter-
face 524. These signals 528 are provided to communications
interface 524 via a communications path (e.g., channel) 526.
This channel 526 carries signals 528 and may be imple-
mented using wire or cable, fiber optics, a telephone line, a
cellular link, an radio frequency (RF) link and other commu-
nications channels.

[0128] In this document, the terms “computer program
medium” and “computer usable medium” are used to gener-
ally refer to media such as removable storage drive 514, a hard
disk installed in hard disk drive 512, and signals 528. These
computer program products provide software to computer
system 500. An embodiment of the invention is directed to
such computer program products.

[0129] Computer programs (also referred to as computer
control logic) are stored in main memory 508 and/or second-
ary memory 510. Computer programs may also be received
via communications interface 524. Such computer programs,
when executed, enable the computer system 500 to perform
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the features of the present invention, as discussed herein. In
particular, the computer programs, when executed, enable the
processor 504 to perform the features of the present invention.
Accordingly, such computer programs represent controllers
of the computer system 500.

[0130] In an embodiment where the invention is imple-
mented using software, the software may be stored in a com-
puter program product and loaded into computer system 500
using removable storage drive 514, hard drive 512 or com-
munications interface 524. The control logic (software),
when executed by the processor 504, causes the processor
504 to perform the functions of the invention as described
herein.

[0131] In another embodiment, the invention is imple-
mented primarily in hardware using, for example, hardware
components such as application specific integrated circuits
(ASICs). Implementation of the hardware state machine so as
to perform the functions described herein will be apparent to
persons skilled in the relevant art(s).

[0132] In yet another embodiment, the invention is imple-
mented using a combination of both hardware and software.

VI. CONCLUSION

[0133] While various embodiments of the present invention
have been described above, it should be understood that they
have been presented by way of example, and not limitation. It
will be apparent to persons skilled in the relevant art(s) that
various changes in form and detail can be made therein with-
out departing from the spirit and scope of the present inven-
tion. Thus, the present invention should not be limited by any
of the above described exemplary embodiments, but should
be defined only in accordance with the following claims and
their equivalents.

[0134] Inaddition, it should be understood that the figures
and screen shots illustrated in the attachments, which high-
light the functionality and advantages of the present inven-
tion, are presented for example purposes only. The architec-
ture of the present invention is sufficiently flexible and
configurable, such that it may be utilized (and navigated) in
ways other than that shown in the accompanying figures.
[0135] Further, the purpose of the foregoing Abstract is to
enable the U.S. Patent and Trademark Office and the public
generally, and especially the scientists, engineers and practi-
tioners in the art who are not familiar with patent or legal
terms or phraseology, to determine quickly from a cursory
inspection the nature and essence of the technical disclosure
of'the application. The Abstract is not intended to be limiting
as to the scope of the present invention in any way.

1. A method of managing accounts stored by an enterprise,
wherein said accounts are accounts of at least one business
customer of a plurality of business customers of the enter-
prise, comprising:

identifying a plurality of accounts associated with a single

location of the at least one business customer;

linking the plurality of accounts associated with the single

location;

repeating said identifying and linking steps for a plurality

of single locations of the at least one business customer,
wherein a first identification and linkage is made to link
a plurality of accounts of a first location of the at least
one business customer and a second identification and
linkage is made to link a plurality of accounts of a second
location of the at least one business customer;
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creating a hierarchical relationship between at least an
account of the first location and at least an account of the
second location; and

capturing business demographics for the linked accounts

of the at least one business customer.
2. The method of claim 1, further comprising:
identifying a first account of the plurality of business cus-
tomers of the enterprise and a second account of the
plurality of business customers of the enterprise;

determining that the first account is not linked to the second
account;

determining that the first account is not in a hierarchical

relationship with the second account;

determining according to a plurality of association rules

that an association exists between the first account and
the second account; and

creating an associative link between the first account and

the second account.

3. The method of claim 2, wherein determining according
to a plurality of association rules that an association exists
between the first account and the second account comprises at
least one of:

determining that the first account and the second account
are accounts of a common person;

determining that the first account and the second account
are accounts sharing a common business interest;

determining that the first account and the second account
are accounts sharing a common demographic;

determining that the first account and the second account
are accounts of a respective first business and second
business wherein the first business and the second busi-
ness are at least one of commonly owned businesses or
associated businesses;

determining that the first account and the second account
are accounts of a respective first business unit and a
respective second business unit of a common business,
where a rule exists to not link accounts between the first
business unit and the second business unit; and

determining that the first account and the second account
are accounts of a respective first person and second
person wherein the first person is associated with the
second person through at least one of a common busi-
ness dealing, a common business association, or a com-
mon personal association.

4. The method of claim 1, wherein linking the plurality of
accounts associated with the single location comprises:

applying a plurality of matching rules to a plurality of

account data, wherein a first account of the plurality of
accounts of the single location is matched to a second
account of the plurality of accounts of the single loca-
tion; and

linking the first account with the second account by assign-

ing a common identification value to the first account
and the second account.

5. The method of claim 4, wherein applying the plurality of
matching rules to the plurality of account data comprises at
least one of:

comparing a plurality of account identification attributes of

the plurality of account data according to a plurality of
comparison rules to determine a probability of a match
between the first account and the second account;
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customizing the plurality of comparison rules by assigning
a quality-of-match level for at least one account identi-
fication attribute of the plurality of account identifica-
tion attributes;

analyzing at least one of a business data obtained from a

secondary data source and personal data obtained from
the secondary data source;

removing extraneous identifying information from the plu-

rality of account data; standardizing the data format of
the plurality of account data;

including multiple addresses per account;

updating the plurality of account data based on merger,

acquisition, and divestiture data;

obtaining business data from an external data source;

obtaining business data for a prospective customer;

making multiple passes through the account data to maxi-
mize a match rate; and

selectively applying matching rules in accordance with at

least one of a type of the account and a type of a business
unit of the at least one business customer.
6. (canceled)
7. The method of claim 1, further comprising:
applying a data feedback loop to identify a data anomaly,
wherein the data anomaly comprises at least one of a
proprietary linkage, a questionable linkage, a question-
able hierarchy, a questionable data quality of external
data, a questionable data quality of internal data, and a
data inconsistency;
determining a source of the data anomaly, wherein the
source of the data anomaly comprises at least one of an
effectiveness of a linking rule, a requirement for the
linking rule, a misapplication of the linking rule, an
effectiveness of a hierarchy rule, a requirement for the
hierarchy rule, a misapplication of the hierarchy rule, a
data error in an external data source, and a data error in
an internal data source; and
rectifying the source of the data anomaly by at least one of
adding the linking rule, modifying the linking rule,
deleting the linking rule, adding the hierarchy rule,
modifying the hierarchy rule, deleting the hierarchy
rule, changing the application of the linking rule, chang-
ing the application of the hierarchy rule, changing a
parameter of the linking rule, changing a parameter of
the hierarchy rule, correcting an error in the external
data, and correcting an error in the internal data.
8. (canceled)
9. The method of claim 7, further comprising generating a
report indicative of at least one of a data input, a data input
quality, a data output, a data output quality, a result of an
application of the linking rule, and a result of an application of
the hierarchy rule.
10. The method of claim 1, wherein creating the hierarchi-
cal relationship between at least the account of the first loca-
tion and at least the account of the second location comprises
at least one of:
creating a hierarchical relationship based on an organiza-
tional structure of the at least one business customer; and

creating a hierarchical relationship based on a financial
transaction of the accounts of the at least one business
customer with a common financial structure.

11. The method of claim 1, wherein creating the hierarchi-
cal relationship between at least the account of the first loca-
tion and at least the account of the second location comprises:

12
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creating a first set of hierarchical account relationships
based on a first hierarchical criteria;

creating a second set of hierarchical account relationships
based on a second hierarchical criteria, wherein the sec-
ond hierarchical criteria is different from the first hier-
archical criteria;

comparing the first set of hierarchical account relationships
with the second set of hierarchical account relationships
to detect an inconsistency between the first set and the
second set; and

detecting at least one of an erroneous business data, an
erroneous linking rule, and an erroneous hierarchy rule
based on the inconsistency between the first set and the
second set.

12. The method of claim 1, wherein capturing business
demographics for the linked accounts of the at least one
business customer comprises:

capturing at least one of demographic information, number
of years in business, an industry code, an industry code
with an extension, an executive, a business revenue, and
an employee count of the at least one business customer;
and

refreshing the at least one of demographic information,
number of years in business, the industry code, the
industry code with an extension, the executive, the busi-
ness revenue, and the employee count periodically to
track at least one of a growth of the business and a
deterioration of the business.

13. A system for managing accounts stored by an enter-
prise, wherein said accounts are accounts of at least one
business customer of a plurality of business customers of the
enterprise, comprising:

a processor; and

a memory in communication with the processor, the
memory storing a plurality of processing instructions for
directing the processor to:

(a) identify a plurality of accounts associated with a single
location of the at least one business customer;

(b) link the plurality of accounts associated with the single
location;

(c) repeat steps (a) and (b) for a plurality of single locations
of the at least one business customer, wherein a first
identification and linkage is made to link a plurality of
accounts of a first location of the at least one business
customer and a second identification and linkage is
made to link a plurality of accounts of a second location
of the at least one business customer;

(d) create a hierarchical relationship between at least an
account of the first location and at least an account of the
second location; and

(e) capture business demographics for the linked accounts
of the at least one business customer.

14. The system of claim 13, further comprising instructions

for directing the processor to:

() identity a first account of the plurality of business cus-
tomers of the enterprise and a second account of the
plurality of business customers of the enterprise;

(g) determine that the first account is not linked to the
second account;

(h) determine that the first account is not in a hierarchical
relationship with the second account;

(i) determine according to a plurality of association rules
that an association exists between the first account and
the second account; and



US 2008/0301016 Al

(j) create an associative link between the first account and
the second account.

15. The system of claim 14, wherein the instructions for
directing the processor to determine according to a plurality
ofassociation rules that an association exists between the first
account and the second account comprise at least one of
instructions for directing the processor to:

(k) determine that the first account and the second account

are accounts of a common person;

(1) determine that the first account and the second account
are accounts sharing a common business interest;

(m) determine that the first account and the second account
are accounts sharing a common demographic;

(n) determine that the first account and the second account
are accounts of a respective first business and second
business wherein the first business and the second busi-
ness are at least one of commonly owned businesses or
associated businesses;

(0) determine that the first account and the second account
are accounts of a respective first business unit and a
respective second business unit of a common business,
where a rule exists to not link accounts between the first
business unit and the second business unit; and

(p) determine that the first account and the second account
are accounts of a respective first person and second
person wherein the first person is associated with the
second person through at least one of a common busi-
ness dealing, a common business association, or a com-
mon personal association.

16. The system of claim 13, wherein the instructions for
directing the processor to link the plurality of accounts asso-
ciated with the single location comprise instructions for
directing the processor to:

(f) apply a plurality of matching rules to a plurality of
account data, wherein a first account of the plurality of
accounts of the single location is matched to a second
account of the plurality of accounts of the single loca-
tion; and

(g) link the first account with the second account by assign-
ing a common identification value to the first account
and the second account.

17. The system of claim 16, wherein the instructions for
directing the processor to apply the plurality of matching
rules to the plurality of account data comprise at least one of
instructions for directing the processor to:

(h) compare a plurality of account identification attributes
of'the plurality of account data according to a plurality of
comparison rules to determine a probability of a match
between the first account and the second account;

(1) customize the plurality of comparison rules by assign-
ing a quality-of-match level for at least one account
identification attribute of the plurality of account iden-
tification attributes;

(j) analyze at least one of a business data obtained from a
secondary data source and a personal data obtained from
the secondary data source;

(k) remove extraneous identifying information from the
plurality of account data;

(1) standardize the data format of the plurality of account
data;

(m) include multiple addresses per account;

(n) update the plurality of account data based on merger,
acquisition, and divestiture data;

(0) obtain business data from an external data source;
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(p) obtain business data for a prospective customer;

(q) make multiple passes through the account data to maxi-
mize a match rate; and

(r) selectively apply the matching rules in accordance with
at least one of a type of the account and a type of a
business unit of the at least one business customer.

18. (canceled)

19. The system of claim 13, further comprising instructions

for directing the processor to:

(1) apply a data feedback loop to identify a data anomaly,
wherein the data anomaly comprises at least one of a
proprietary linkage, a questionable linkage, a question-
able hierarchy, a questionable data quality of external
data, a questionable data quality of internal data, and a
data inconsistency;

(g) determine a source of the data anomaly, wherein the
source of the data anomaly comprises at least one of an
effectiveness of a linking rule, a requirement for the
linking rule, a misapplication of the linking rule, an
effectiveness of a hierarchy rule, a requirement for the
hierarchy rule, a misapplication of the hierarchy rule, a
data error in an external data source, and a data error in
an internal data source; and

(h) rectify the source of the data anomaly by at least by at
least one of adding the linking rule, modifying the link-
ing rule, deleting the linking rule, adding the hierarchy
rule, modifying the hierarchy rule, deleting the hierar-
chy rule, changing the application of the linking rule,
changing the application of the hierarchy rule, changing
a parameter of the linking rule, changing a parameter of
the hierarchy rule, correcting an error in the external
data, and correcting an error in the internal data.

20. (canceled)

21. (canceled)

22. The system of claim 13, wherein the instructions of step
(d) for directing the processor to create the hierarchical rela-
tionship between at least the account of the first location and
at least the account of the second location comprise at least
one of:

(D) instructions for directing the processor to create a hier-
archical relationship based on an organizational struc-
ture of the at least one business customer; and

(g) instructions for directing the processor to create a hier-
archical relationship based on a financial transaction of
the accounts of the at least one business customer with a
common financial structure.

23. The system of claim 13, wherein the instructions of step
(d) for directing the processor to create the hierarchical rela-
tionship between at least the account of the first location and
at least the account of the second location comprise instruc-
tions for directing the processor to:

(f) create a first set of hierarchical account relationships

based on a first hierarchical criteria;

(g) create a second set of hierarchical account relationships
based on a second hierarchical criteria, wherein the sec-
ond hierarchical criteria is different from the first hier-
archical criteria;

(h) compare the first set of hierarchical account relation-
ships with the second set of hierarchical account rela-
tionships to detect an inconsistency between the first set
and the second set; and
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(1) detect at least one of an erroneous business data, an
erroneous linking rule, and an erroneous hierarchy rule
based on the inconsistency between the first set and the
second set.

24. The system of claim 13, wherein the instructions for
directing the processor to capture business demographics for
the linked accounts of the at least one business customer
comprise:

(f) instructions for directing the processor to capture at
least one of demographic information, number of years
in business, an industry code, an industry code with an
extension, a highest ranking official, a business revenue,
and an employee count of the at least one business cus-
tomer; and

(g) instructions for directing the processor to refresh the at
least one of demographic information, number of years
in business, the industry code, the industry code with an
extension, the executive, the business revenue, and the
employee count periodically to track at least one of a
growth of the business and a deterioration of the busi-
ness.

25. A computer program product comprising a computer
usable medium having control logic stored therein for caus-
ing a computer to manage accounts stored by an enterprise,
wherein said accounts are accounts of at least one business
customer of a plurality of business customers of the enter-
prise, said control logic comprising:

first computer readable program code means for causing
the computer to identify a plurality of accounts associ-
ated with a single location of the at least one business
customer;

second computer readable program code means for caus-
ing the computer to link the plurality of accounts asso-
ciated with the single location;

third computer readable program code means for causing
the computer to repeat said identifying and linking steps
for a plurality of single locations of the at least one
business customer, wherein a first identification and
linkage is made to link a plurality of accounts of a first
location of the at least one business customer and a
second identification and linkage is made to link a plu-
rality of accounts of a second location of the at least one
business customer;

fourth computer readable program code means for causing
the computer to create a hierarchical relationship
between at least an account of the first location and at
least the account of a second location;

fifth computer readable program code means for causing
the computer to capture business demographics for the
linked accounts of the at least one business customer;
and

sixth computer readable program code means for causing
the computer to determine for a first account which is not
linked to a second account and which is not in a hierar-
chical relationship with the second account that an asso-
ciation exists between the first account and the second
account, and for causing the computer to create an asso-
ciative link between the first account and the second
account.

26. The computer program product of claim 25, wherein
said second computer readable program code means com-
prises:

seventh computer readable program code means for caus-
ing the computer to apply a plurality of matching rules to
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aplurality of account data, wherein a first account of'the
plurality of accounts of the single location is matched to
a second account of the plurality of accounts of the
single location; and

eighth computer readable program code means for causing
the computer to link the first account with the second
account by assigning a common identification value to
the first account and the second account.

27. The computer program product of claim 26, wherein

said seventh computer readable program code means com-
prises at least one of:

ninth computer readable program code means for causing
the computer to compare a plurality of account identifi-
cation attributes of the plurality of account data accord-
ing to a plurality of comparison rules to determine a
probability of a match between the first account and the
second account;

tenth computer readable program code means for causing
the computer to customize the plurality of comparison
rules by assigning a quality-of-match level for at least
one account identification attribute of the plurality of
account identification attributes;

eleventh computer readable program code means for caus-
ing the computer to analyze at least one of a business
data obtained from a secondary data source and a per-
sonal data obtained from the secondary data source;

twelfth computer readable program code means for caus-
ing the computer to remove extraneous identifying
information from the plurality of account data;

thirteenth computer readable program code means for
causing the computer to standardize the data format of
the plurality of account data;

fourteenth computer readable program code means for
causing the computer to include multiple addresses per
account;

fifteenth computer readable program code means for caus-
ing the computer to update the plurality of account data
based on merger, acquisition, and divestiture data;

sixteenth computer readable program code means for caus-
ing the computer to obtain business data from an exter-
nal data source;

seventeenth computer readable program code means for
causing the computer to obtain business data for a pro-
spective customer; and

and

eighteenth computer readable program code means for
causing the computer to make multiple passes through
the account data to maximize a match rate.

28. The computer program product of claim 26, further

comprising:

ninth computer readable program code means for causing
the computer to apply a data feedback loop to identify a
data anomaly, wherein the data anomaly comprises at
least one of a proprietary linkage, a questionable link-
age, a questionable hierarchy, a questionable data qual-
ity of external data, a questionable data quality of inter-
nal data, and a data inconsistency;

tenth computer readable program code means for causing
the computer to determine a source of the data anomaly,
wherein the source of the data anomaly comprises at
least one of an effectiveness of a linking rule, a require-
ment for the linking rule, a misapplication of the linking
rule, an effectiveness of a hierarchy rule, a requirement
for the hierarchy rule, a misapplication of the hierarchy
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rule, a data error in an external data source, and a data
error in an internal data source; and

eleventh computer readable program code means for caus-

ing the computer to rectify the source of the data
anomaly by at least by at least one of adding the linking
rule, modifying the linking rule, deleting the linking
rule, adding the hierarchy rule, modifying the hierarchy
rule, deleting the hierarchy rule, changing the applica-
tion of the linking rule, changing the application of the
hierarchy rule, changing a parameter of the linking rule,
changing a parameter ofthe hierarchy rule, correcting an
error in the external data, and correcting an error in the
internal data.

29. The computer program product of claim 28, wherein
the ninth computer readable program code means for causing
the computer to apply the data feedback loop to identify the
data anomaly comprises at least one of:

twelfth computer readable program code means for caus-

ing the computer to apply an automated data auditing
rule to a linking process output;
thirteenth computer readable program code means for
causing the computer to present a user-interface means
for a human operator to audit the linking process; and

fourteenth computer readable program code means for
causing the computer to generate a report indicative of at
least one of a data input, a data input quality, a data
output, a data output quality, a result of an application of
the linking rule, and a result of an application of the
hierarchy rule.

30. The computer program product of claim 25, wherein
said fourth computer readable program code means for caus-
ing the computer to create the hierarchical relationship
between at least the account of the first location of the at least
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one business customer and at least the account of the second
location of the at least one business customer comprises:
seventh computer readable program code means for
instructing the processor to create a first set of hierarchi-
cal account relationships based on a first hierarchical
criteria, wherein the first hierarchical criteria comprises
at least one of:
an organizational structure of the at least one business
customer; and
a financial transaction of the accounts of the at least one
business customer with a common financial structure;
eighth computer readable program code means for
instructing the processor to create a second set of hier-
archical account relationships based on a second hierar-
chical criteria, wherein the second hierarchical criteriais
different from the first hierarchical criteria and wherein
the second hierarchical criteria comprises at least one of:
an organizational structure of the at least one business
customer; and
a financial transaction of the accounts of the at least one
business customer with a common financial structure;
ninth computer readable program code means for instruct-
ing the processor to compare the first set of hierarchical
account relationships with the second set of hierarchical
account relationships to detect an inconsistency between
the first set and the second set; and
tenth computer readable program code means for instruct-
ing the processor to detect at least one of an erroneous
business data, an erroneous linking rule, and an errone-
ous hierarchy rule based on the inconsistency between
the first set and the second set.
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