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weighted lists of recommended products and merchants and
to transmit the lists to at least one of a cardholder and a
CuStOmer.

CROSS REFERENCE TO RELATED
APPLICATIONS

0007. In still another embodiment, one or more non
transitory computer-readable storage media has computer

0001. This application claims priority to and the benefit
of the filing date of U.S. Provisional Application No. 62/192,
460 filed on Jul. 14, 2015, which is hereby incorporated by
reference in its entirety.

executed by at least one processor, the computer-executable
instructions cause the processor to receive a first corpus of

BACKGROUND

0002 This disclosure relates generally to information
networks and, more particularly, to maintaining anonymity
of data when merging heterogeneous data from networks.
0003. At least some known recommender systems use
historical data to determine preferences of a user, which are
then applied to new data to discern potential information in
the new data that is of interest to the user. For example, by
monitoring financial transaction data from financial trans
actions of a payment card cardholder, a pattern of cardholder
preferences is able to be generated. For example, if a
cardholder makes frequent purchases at outdoor oriented
department stores and fewer purchases at book stores, an
inference may be made about the preferences of recreational
activities favored by the cardholder. The recommender sys
tem would tend to provide other outdoor oriented stores to
the cardholder when queried in for example, a new location.
0004. However, providing recommendations for alternate
products or services, or sources of products or services are
limited to recommending products at the same retailer.
BRIEF DESCRIPTION

executable instructions embodied thereon, wherein when

first data that includes an indicator of an interaction between

a first element of the first corpus of first data and a second
element of the first corpus of first data. The computer
executable instructions further cause the processor to receive
a second corpus of second data that includes an indication of
an interaction between a third element of the second corpus
of second data and a fourth element of the second corpus of
data. The computer-executable instructions also cause the
processor to generate a third matrix using correlations of the
first and second elements with correlations of the third and
fourth elements and transmit a structured resultant data

element including a recommendation for at least one of the
first, second, third and fourth elements to an entity request
ing the recommendation.
BRIEF DESCRIPTION OF THE DRAWINGS

0008 FIGS. 1-9 show example embodiments of the
methods and systems described herein.
0009 FIG. 1 is a schematic diagram illustrating an
example multi-party payment card network system having a
behavioral prediction recommender system.
0010 FIG. 2 is a simplified block diagram of the payment
card network system including a plurality of computer
devices including the behavioral prediction recommender
system.

data wherein the first data includes an indicator of an

0011 FIG. 3A is an expanded block diagram of an
example embodiment of an architecture of a server system
of the payment card network system shown in FIGS. 1 and

interaction between a first element of the first corpus of first
data and a second element of the first corpus of first data.
The method also includes generating a first matrix that

shown in FIG. 1 within the database server of the server

0005. In one embodiment, a method of merging hetero
geneous data types includes receiving a first corpus of first

correlates the interactions between the first element and the

second element. The method further includes receiving a
second corpus of second data wherein the second data
includes an indication of an interaction between a third

2

0012 FIG. 3B shows a configuration of the database
system also shown in FIG. 1 with other related server

components.

0013 FIG. 4 illustrates an example configuration of a
user system operated by a user, Such as the cardholder shown

element of the second corpus of second data and a fourth
element of the second corpus of data. The method also
includes generating a second matrix that correlates the

in FIG. 1.

interactions between the third element and the fourth ele

and 3A.

ment, and generating a third matrix by merging the first
matrix and the second matrix using a key.
0006. In yet another embodiment, a behavioral prediction
recommender system includes a first matrix generator con
figured to generate a first matrix of merchant locations. The
first matrix generator is configured to interface with a
payment card network to receive financial transaction data
for a plurality of cardholders conducting transactions at a
plurality of merchants. The system also includes a second
matrix generator configured to generate a second matrix of
product data. The second matrix generator is configured to
receive product data from one or more merchants. The
system further includes a matrix calculator configured to
combine the first matrix and the second matrix to generate
a third matrix and a list generator configured to generate

0014 FIG. 5 illustrates an example configuration of a
server system such as the server system shown in FIGS. 2
(0015 FIG. 6 is flow chart of an example method of
merging heterogeneous data types that may be used with the
behavioral prediction recommender system shown in FIG.1.
0016 FIG. 7 is a diagram of a correspondence matrix
generated by the behavioral prediction recommender system
shown in FIG. 1 in an example embodiment of the present
disclosure.

0017 FIG. 8 is a schematic block diagram of the behav
ioral prediction recommender system shown in FIG. 1 in
accordance with an example embodiment of the present
disclosure.

0018 FIG. 9 is a data flow diagram of behavioral pre
diction recommender system in accordance with an example
embodiment of the present disclosure.
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DETAILED DESCRIPTION

0019 Embodiments of the behavioral prediction recom
mender system described herein enable a merchant to upload
and merge product-level (e.g., SKU, hotel property, etc.)
data associated with payment card transaction data, without
divulging the product details, to enable personalization of
recommendations for customers of the merchant. The

behavioral prediction recommender system determines a
cardholder's purchasing behavior using the cardholder's
own financial transaction data and financial transaction data

from other cardholders to predict other merchants the
cardholder would be interested in patronizing. This is useful
when the cardholder travels to new locations and is unfa
miliar with the merchants in the location traveled to. In

addition, other cardholders’ experiences may also be cap
tured in the matrix generated from the financial transaction
data of the other cardholders. The behavior of the cardholder
and the other cardholder influences the results of the behav

ioral prediction recommender system, Such that the behav
ioral prediction recommender System can predict merchants
likely to satisfy the cardholder's requirements. Moreover,
with additional information, the prediction can be extended
to product recommendations a well. In various embodi
ments, the process is compliant with Data Usage Guidelines
for both opt-in and non-opt-in cardholder scenarios. As used
herein, data usage guidelines refer to rules committed to
avoid use of data that is personally identifiable either
directly or indirectly and that may include different levels of
privacy for different levels of permissions. For example, a
cardholder or merchant that wishes more accurate predicted
recommendation results may opt-in to different levels of
approval for use of their data.
0020. In an embodiment, payment card transaction data is
received from, for example, a payment card network server
and organized into a data structure. Such as, but not limited
to a two-dimensional (2D) matrix having merchant locations
across each axis. Payment card transactions related to each
pair of merchants making up a cell of the matrix are tallied
in a matrix calculator, such that, a degree of interaction
between the two merchant locations can be determined. As

used herein, tallying may refer to simple incrementing or
decrementing the contents of a matrix cell, or may refer to
more complex determinations of the contents of a cell of the
matrix, such as, but not limited to polynomial expressions,
and the like. Also, as used herein, a degree of interaction
relates to the use of a payment card at each of the two
merchants or other contact with either of the two merchants.

For example, signing up to a merchant's email list, provid
ing a review of the merchant’s product or service, or the like
is a form of interaction that may be tallied to determine a
degree of interaction relating to merchants or products. The
use of the payment card at each merchant is another form of
interaction that is tallied in the cell of the 2D matrix

associated with the two merchants or two products. Agreater
tally in the associated cell indicates a greater interaction.
Additionally, the degree of interaction may be lessened by
certain activities. For example, a negative experience at a
merchant could decrement a tally associated with a mer
chant. In one embodiment, the results of forming the matrix
may be displayed in a node and edge graph where nodes are
merchant locations and edges connect the merchant loca
tions that are related by a number of interactions. The
number of interactions between merchant locations is dis

played as different size connections, for example, a thicker

Jan. 19, 2017

arrow connecting related merchant locations may represent
more interactions than merchant locations having only a few
interactions. Similarly, color may be used to indicate the
degree of connectivity between related merchant locations.
0021. Using the matrix, a merchant location the customer
is likely to patronize may be determined based on a cus
tomer's patronizing of another location of a merchant.
0022. Similarly, product data from one of the merchant
locations can be organized in a second matrix generator into
a second matrix using product level data from the merchant.
For example, the product level data is used to tally interac
tions between products. The tallied interactions could indi
cate that a customer purchasing a tent is also likely to
purchase other camping equipment based on a significant
number of interactions between tent product data and for
example, camp Stove product data. Based on the tally of
interactions between each product data cell in the second
matrix to each other product data cell in the second matrix,
a recommender system, using the second matrix, can deter
mine which pairings of product data are most likely to show
which products will be purchased with each other product.
0023. Further, the first and second matrices are combined
in a matrix calculator into a third matrix using a key
common to each of the first and second matrix, Such as, but,
not limited to, one or more elements of financial transaction

data relating to each interaction to provide further recom
mendations. A recommender system based on the third
matrix is used to show recommendations beyond only other
products purchased as is shown using the second matrix or
only other merchant locations where purchases were made
as is shown using the first matrix. A recommender system
based on the third matrix can determine a ranking of
interactions not only between merchant locations and
between product data, but between product data at different
merchant locations as well. For example, using the third
matrix, a ranking of recommended products can be for more
than one store. Using the example above, a purchase of a tent
at one merchant location may be shown to be more closely
related to a purchase of a camp Stove at a different location
than a purchase of a camp stove at the same merchant
location. Such a ranking of recommended products is useful
for a merchant to display if the different merchant location
is a partner merchant. In contrast to the multi-party payment
card system, in a closed loop private label payment card
system, issuers are directly connected to their partner mer
chants to process private label transactions using a propri
etary network. In the private label payment card system, the
private label transactions received by issuers must originate
at the known locations of participating partner merchants.
For example, an authorization request must be initiated from
a partner merchant because partner merchants are the only
merchants permitted to be connected to private label net
work. Issuers transmit authorization responses to merchants
using the private label network.
0024. Once the matrices are generated, transaction infor
mation may be added by updating in near real-time at least
one of individual cells, individual columns, and individual

rows of the third matrix based on transactions occurring
within a predetermined time. As used herein, real-time refers
to updating at least one of individual cells, individual
columns, and individual rows of the third matrix within a

Substantially short period after receiving new financial trans
action data, for example, receiving financial transaction data
and updating individual cells, individual columns, and/or
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individual rows of the first and/or second matrix. Real-time

or near real-time does refers to updates occurring without
Substantial intentional delay.
0025. As used herein, the terms “transaction card.”
“financial transaction card,” and “payment card refer to any
Suitable transaction card or value transfer device, such as a

credit card, a debit card, a prepaid card, a charge card, a
membership card, a promotional card, a frequent flyer card,
an identification card, a prepaid card, a gift card, and/or any
other device that may hold payment account information,
Such as mobile phones, Smartphones, personal digital assis
tants (PDAs), key fobs, and/or computers. Each type of
transactions card can be used as a method of payment for
performing a transaction.
0026. In one embodiment, a computer program is pro
vided, and the program is embodied on a computer readable
medium. In an example embodiment, the system is executed
on a single computer system, without requiring a connection
to a sever computer. In a further example embodiment, the
system is being run in a Windows.(R) environment (Windows
is a registered trademark of Microsoft Corporation, Red
mond, Wash.). In yet another embodiment, the system is run
on a mainframe environment and a UNIX(R) server environ

ment (UNIX is a registered trademark of AT&T located in
New York, N.Y.). The application is flexible and designed to
run in various different environments without compromising
any major functionality. In some embodiments, the system
includes multiple components distributed among a plurality
of computing devices. One or more components may be in
the form of computer-executable instructions embodied in a
computer-readable medium. The systems and processes are
not limited to the specific embodiments described herein. In
addition, components of each system and each process can
be practiced independent and separate from other compo
nents and processes described herein. Each component and
process can also be used in combination with other assembly
packages and processes.
0027. As used herein, the term “database' may refer to
either a body of data, a relational database management
system (RDBMS), or to both. A database may include any
collection of data including hierarchical databases, relational
databases, flat file databases, object-relational databases,
object oriented databases, and any other structured collec
tion of records or data that is stored in a computer system.
The above examples are for example only, and thus are not
intended to limit in any way the definition and/or meaning
of the term database. Examples of RDBMSs include, but
are not limited to including, Oracle R Database, MySQL,
IBMR, DB2, Microsoft(R) SQL Server, Sybase(R), and Post
greSQL. However, any database may be used that enables
the systems and methods described herein. (Oracle is a
registered trademark of Oracle Corporation, Redwood
Shores, Calif.; IBM is a registered trademark of Interna
tional Business Machines Corporation, Armonk, N.Y.:
Microsoft is a registered trademark of Microsoft Corpora
tion, Redmond, Wash.; and Sybase is a registered trademark
of Sybase, Dublin, Calif.)
0028. The following detailed description illustrates
embodiments of the disclosure by way of example and not
by way of limitation. It is contemplated that the disclosure
has general application to processing financial transaction
data in industrial, commercial, and residential applications.
0029. As used herein, an element or step recited in the
singular and proceeded with the word “a” or “an' should be
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understood as not excluding plural elements or steps, unless
such exclusion is explicitly recited. Furthermore, references
to “example embodiment’ or “one embodiment of the
present disclosure are not intended to be interpreted as
excluding the existence of additional embodiments that also
incorporate the recited features.
0030 FIG. 1 is a schematic diagram illustrating an
example multi-party payment card network system 100
communicatively coupled to a behavioral prediction recom
mender system 34. Multi-party payment card network sys
tem 100 enables payment card transactions between mer
chants and cardholders. The behavioral prediction
recommender system 34 is a system that enables merchant
location data from the multi-party payment card network
system to be combined with product level data from at least
some of the merchant locations. The combined data is then

used to provide product recommendations during a web
browsing session to cardholders and/or customers based on
products and merchant locations viewed and/or purchased
by the cardholders and/or customers. Embodiments
described herein may relate to a financial transaction card
system, such as a payment card network operated by Mas
terCard International Incorporated. The payment card net
work, as described herein, is a four-party payment card
network that includes a plurality of special purpose proces
sors and data structures stored in one or more memory
devices communicatively coupled to the processors, and a
set of proprietary communications standards promulgated
by MasterCard International Incorporated for the exchange
of financial transaction data and the settlement of funds

between financial institutions that are members of the pay
ment card network. As used herein, financial transaction data

includes a unique account number associated with a card
holder using a payment card issued by an issuer, purchase
data representing a purchase made by the cardholder, includ
ing a type of merchant, amount of purchase, date of pur
chase, and other data, which may be transmitted between
any parties of multi-party payment card network system 20.
Behavioral prediction recommender system 34 includes one
or more special purpose processors and data structures
stored in one or more memory devices communicatively
coupled to the processors. Behavioral prediction recom
mender system 34 also includes the ability to interface with
the set of proprietary communications standards promul
gated by MasterCard International Incorporated for the
exchange of financial transaction data. The one or more
special purpose processors and data structures associated
with behavioral prediction recommender system 34 may
include some of the one or more special purpose processors
and data structures of the one or more special purpose
processors and data structures associated with MasterCard
International Incorporated. In such an embodiment, behav
ioral prediction recommender system 34 operates using the
resources of behavioral prediction recommender system 34.
Alternatively, behavioral prediction recommender system
34 may also be a stand-alone or third party system commu
nicatively coupled or assessable to payment card network
system 100 where the one or more special purpose proces
sors and data structures associated with behavioral predic
tion recommender system 34 may only communicate with
the one or more special purpose processors and data struc
tures of the one or more special purpose processors and data
structures associated with MasterCard International Incor

porated.
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0031. In a typical payment card system, a financial insti
tution called the "issuer issues a payment card, Such as a
credit card, to a consumer or cardholder 22, who uses the

payment card to tender payment for a purchase from a
merchant 24. To accept payment with the payment card,
merchant 24 must normally establish an account with a
financial institution that is part of the payment card network
system. This financial institution is usually called the “mer
chant bank, the “acquiring bank,” or the “acquirer.” When
cardholder 22 tenders payment for a purchase with a pay
ment card, merchant 24 requests authorization from a mer
chant bank 26 for the amount of the purchase. The request
may be performed over the telephone, but is usually per
formed through the use of a point-of-sale terminal, which
reads cardholder's 22 account information from a magnetic
stripe, a chip, or embossed characters on the payment card
and communicates electronically with the transaction pro
cessing computers of merchant bank 26. Alternatively, mer
chant bank 26 may authorize a third party to perform
transaction processing on its behalf. In this case, the point
of-sale terminal will be configured to communicate with the
third party. Such a third party is usually called a “merchant
processor, an “acquiring processor,” or a “third party pro
cessor.

0032. Using a payment card network 28, computers of
merchant bank 26 or merchant processor will communicate
with computers of an issuer bank 30 to determine whether
cardholder's 22 account 32 is in good standing and whether
the purchase is covered by cardholder's 22 available credit
line. Based on these determinations, the request for autho
rization will be declined or accepted. If the request is
accepted, an authorization code is issued to merchant 24.
0033. When a request for authorization is accepted, the
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merchant bank 26, payment card network 28, and issuer
bank 30. More specifically, during and/or after the clearing
process, additional data, Such as a time of purchase, a
merchant name, a type of merchant, purchase information,
cardholder account information, a type of transaction, prod
uct or service for sale information, information regarding the
purchased item and/or service, and/or other suitable infor
mation, is associated with a transaction and transmitted

between parties to the transaction as transaction data, and
may be stored by any of the parties to the transaction.
0036. After a transaction is authorized and cleared, the
transaction is settled among merchant 24, merchant bank 26,
and issuer bank 30. Settlement refers to the transfer of

financial data or funds among merchant's 24 account, mer
chant bank 26, and issuer bank 30 related to the transaction.

Usually, transactions are captured and accumulated into a
“batch,' which is settled as a group. More specifically, a
transaction is typically settled between issuer bank 30 and
payment card network 28, and then between payment card
network 28 and merchant bank 26, and then between mer
chant bank 26 and merchant 24.

0037 Network 28 is configured to interface with behav
ioral prediction recommender system 34. Behavioral pre
diction recommender System 34 is configured to receive
financial transaction data from payment card network 28 to
generate a first matrix of merchant locations. A tally of
interactions between merchant locations is used to populate
the first matrix. Behavioral prediction recommender system
34 is also configured to receive product data from one of
merchants 24 to generate a second matrix of product data. A
tally of interactions between product data is used to populate
the second matrix. Behavioral prediction recommender sys
tem 34 is further configured to generate a third matrix that

available credit line of cardholder's 22 account 32 is

combines the first matrix and the second matrix. The third

decreased. Normally, a charge for a payment card transac
tion is not posted immediately to cardholder's 22 account 32

matrix is used to generate weighted lists of recommended
products and merchants to a cardholder and/or customers
visiting a website of the merchant 24 from whom the product

because bankcard associations, such as MasterCard Interna

tional Incorporated R, have promulgated rules that do not
allow merchant 24 to charge, or "capture,” a transaction until
goods are shipped or services are delivered. However, with
respect to at least some debit card transactions, a charge may
be posted at the time of the transaction. When merchant 24
ships or delivers the goods or services, merchant 24 captures
the transaction by, for example, appropriate data entry
procedures on the point-of-sale terminal. This may include
bundling of approved transactions daily for standard retail
purchases. If cardholder 22 cancels a transaction before it is
captured, a “void is generated. If cardholder 22 returns
goods after the transaction has been captured, a "credit' is
generated. Payment card network 28 and/or issuer bank 30
stores the financial transaction data, Such as a type of
merchant, amount of purchase, date of purchase, in a data
base 120 (shown in FIG. 2).
0034) For debit card transactions, when a request for a
PIN authorization is approved by the issuer, the consumers
account is decreased. Normally, a charge is posted imme
diately to a consumer's account. The issuer 30 then transmits
the approval to the merchant bank 26 via the payment
network 28, with ultimately the merchant 24 being notified
for distribution of goods/services, or information or cash in
the case of an ATM.

0035. After a purchase has been made, a clearing process
occurs to transfer additional transaction data related to the

purchase among the parties to the transaction, such as

data was received.

0038 FIG. 2 is a simplified block diagram of payment
card network system 100 including a plurality of computer
devices including behavioral prediction recommender sys
tem 34 (shown in FIG. 1). In the example embodiment, the
plurality of computer devices includes, for example, server
system 112, client systems 114, and behavioral prediction
recommender system 34. In one embodiment, payment card
network system 100 implements a process to generate
recommendations of merchant locations, products sold at
each merchant locations, or combinations thereof. More

specifically, behavioral prediction recommender system 34
in communication with server system 112 is configured to
receive at least a portion of the financial transaction data
relating to financial transactions between a plurality of
merchants and cardholders. The financial transaction data

includes information about the location of the merchant, and

the received at least a portion of the financial transaction
data is stored in a memory device.
0039 More specifically, in the example embodiment,
payment card network system 100 includes a server system
112, and a plurality of client sub-systems, also referred to as
client systems 114, connected to server system 112. In one
embodiment, client systems 114 are computers including a
web browser, such that server system 112 is accessible to
client systems 114 using the Internet. Client systems 114 are
interconnected to the Internet through many interfaces
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including a network, such as a local area network (LAN) or
a wide area network (WAN), dial-in-connections, cable
modems, and special high-speed Integrated Services Digital
Network (ISDN) lines. Client systems 114 could be any
device capable of interconnecting to the Internet including a
web-based phone, PDA, or other web-based connectable
equipment.
0040 Payment card network system 100 also includes
point-of-sale (POS) terminals 118, which may be connected
to client systems 114 and may be connected to server system
112. POS terminals 118 are interconnected to the Internet

through many interfaces including a network, such as a local
area network (LAN) or a wide area network (WAN), dial
in-connections, cable modems, wireless modems, and spe
cial high-speed ISDN lines. POS terminals 118 could be any
device capable of interconnecting to the Internet and includ
ing an input device capable of reading information from a
consumer's financial transaction card.

0041. A database server 116 is connected to database 120,
which contains information on a variety of matters, as
described below in greater detail. In one embodiment,
centralized database 120 is stored on server system 112 and
can be accessed by potential users at one of client systems
114 by logging onto server system 112 through one of client
systems 114. In an alternative embodiment, database 120 is
stored remotely from server system 112 and may be non
centralized.

0042 Database 120 may include a single database having
separated sections or partitions or may include multiple
databases, each being separate from each other. Database
120 may store transaction data generated as part of sales
activities conducted over the processing network including
data relating to merchants, account holders or customers,
issuers, acquirers, purchases made. Database 120 may also
store account data including at least one of a cardholder
name, a cardholder address, a primary account number
(PAN) associated with the cardholder name, and other
account identifier. Database 120 may also store merchant
data including a merchant identifier that identifies each
merchant registered to use the network, and instructions for
settling transactions including merchant bank account infor
mation. Database 120 may also store purchase data associ
ated with items being purchased by a cardholder from a
merchant, and authorization request data. Database 120 may
store picture files associated with the item or service for sale
by the merchant user, name, price, description, shipping and
delivery information, instructions for facilitating the trans
action, and other information to facilitate processing accord
ing to the method described in the present disclosure.
0043. In the example embodiment, one of client systems
114 may be associated with acquirer bank 26 (shown in FIG.
1) while another one of client systems 114 may be associated
with issuer bank 30 (shown in FIG. 1). POS terminal 118
may be associated with a participating merchant 24 (shown
in FIG. 1) or may be a computer system and/or mobile
system used by a cardholder making an on-line purchase or
payment. Server system 112 may be associated with pay
ment card network 28. In the example embodiment, server
system 112 is associated with a financial transaction pro
cessing network, Such as payment card network 28, and may
be referred to as an interchange computer system. Server
system 112 may be used for processing transaction data. In
addition, client systems 114 and/or POS 118 may include a
computer system associated with at least one of an online
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bank, a bill payment outsourcer, an acquirer bank, an
acquirer processor, an issuer bank associated with a trans
action card, an issuer processor, a remote payment process
ing system, a biller, and/or a behavioral prediction recom
mender system 34. Behavioral prediction recommender
system 34 may be associated with payment card network 28
or with an outside third party in a contractual relationship
with payment card network 28. Accordingly, each party
involved in processing transaction data are associated with
a computer system shown in payment card network system
100 such that the parties can communicate with one another
as described herein.

0044) Using payment card network 28, the computers of
the merchant bank or the merchant processor communicate
with the computers of the issuer bank to determine whether
the consumer's account is in good standing and whether the
purchase is covered by the consumers available credit line.
Based on these determinations, the request for authorization
will be declined or accepted. If the request is accepted, an
authorization code is issued to the merchant.

0045. When a request for authorization is accepted, the
available credit line of consumer's account is decreased.

Normally, a charge is not posted immediately to a consum
er's account because bankcard associations, such as Mas

terCard International Incorporated R, have promulgated
rules that do not allow a merchant to charge, or “capture.”
a transaction until goods are shipped or services are deliv
ered. When a merchant ships or delivers the goods or
services, the merchant captures the transaction by, for
example, appropriate data entry procedures on the point-of
sale terminal. If a consumer cancels a transaction before it

is captured, a “void” is generated. If a consumer returns
goods after the transaction has been captured, a “credit' is
generated.
0046 For debit card transactions, when a request for a
PIN authorization is approved by the issuer, the consumers
account is decreased. Normally, a charge is posted imme
diately to a consumer's account. The bankcard association
then transmits the approval to the acquiring processor for
distribution of goods/services, or information or cash in the
case of an ATM.

0047. After a transaction is captured, the transaction is
settled between the merchant, the merchant bank, and the
issuer. Settlement refers to the transfer of financial data or

funds between the merchant’s account, the merchant bank,

and the issuer related to the transaction. Usually, transac
tions are captured and accumulated into a "batch,' which is
settled as a group.
0048. The financial transaction cards or payment cards
discussed herein may include credit cards, debit cards, a
charge card, a membership card, a promotional card, prepaid
cards, and gift cards. These cards can all be used as a method
of payment for performing a transaction. As described
herein, the term “financial transaction card” or “payment
card” includes cards Such as credit cards, debit cards, and

prepaid cards, but also includes any other devices that may
hold payment account information, such as mobile phones,
personal digital assistants (PDAs), key fobs, or other
devices, etc.

0049 FIG. 3A is an expanded block diagram of an
example embodiment of an architecture of a server system
122 of payment card network system 100. Components in
system 122, identical to components of payment card net
work system 100 (shown in FIG. 2), are identified in FIG.
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ing component 164 for receiving a second corpus of second

3A using the same reference numerals as used in FIG. 2. For
example, behavioral prediction recommender system 34 is
similarly labeled in FIGS. 1, 2, and 3A. System 122 includes
server system 112, client systems 114 and 115, POS termi
nals 118, and at least one input device 119. Server system

between a third element of the second corpus of second data
and a fourth element of the second corpus of data, a
generating component 166 for generating a second matrix

112 further includes database server 116, a transaction server

that correlates the interactions between the third element and

124, a web server 126, a fax server 128, a directory server
130, and a mail server 132. A storage device 134 is coupled
to database server 116 and directory server 130. Servers 116,
124, 126, 128, 130, and 132 are coupled in a local area
network (LAN) 136. In addition, a system administrators
workstation 138, a user workstation 140, and a supervisors
workstation 142 are coupled to LAN 136. Alternatively,
workstations 138, 140, and 142 are coupled to LAN 136
using an Internet link or are connected through an Intranet.
0050 Each workstation, 138, 140, and 142 is a personal
computer having a web browser. Although the functions
performed at the workstations typically are illustrated as
being performed at respective workstations 138, 140, and
142. Such functions can be performed at one of many
personal computers coupled to LAN 136. Workstations 138,
140, and 142 are illustrated as being associated with separate
functions only to facilitate an understanding of the different
types of functions that can be performed by individuals
having access to LAN 136.
0051 Server system 112 is configured to be communi
catively coupled to behavioral prediction recommender sys
tem 34 and various individuals, including employees 144
and to third parties, e.g., account holders, customers, audi
tors, developers, consumers, merchants, acquirers, issuers,
etc., 146 using an ISP Internet connection 148. The com
munication in the example embodiment is illustrated as
being performed using the Internet, however, any other wide
area network (WAN) type communication can be utilized in
other embodiments, i.e., the systems and processes are not
limited to being practiced using the Internet. In addition, and
rather than WAN 150, local area network 136 could be used

in place of WAN 150.
0052. In the example embodiment, any authorized indi
vidual having a workstation 154 can access system 122. At
least one of the client systems includes a manager worksta
tion 156 located at a remote location. Workstations 154 and

156 are personal computers having a web browser. Also,
workstations 154 and 156 are configured to communicate
with server system 112. Furthermore, fax server 128 com
municates with remotely located client systems, including a
client system 158 using a telephone link. Fax server 128 is
configured to communicate with other client systems 138,
140, and 142 as well.

0053 FIG. 3B shows a configuration of database 120
within database server 116 of server system 112 with other
related server components. More specifically, FIG. 3B
shows a configuration of database 120 in communication
with database server 116 of server system 112 shown in
FIGS. 2 and 3A. Database 120 is coupled to several separate
components within server system 112, which perform spe
cific tasks.

0054 Server system 112 includes a receiving component
160 for receiving a first corpus of first data, the first data
includes an indicator of an interaction between a first

element of the first corpus of first data and a second element
of the first corpus of first data, a generating component 162
for generating a first matrix that correlates the interactions
between the first element and the second element, a receiv

data, the second data includes an indication of an interaction

the fourth element, a generating component 168 for gener
ating a third matrix by merging the first matrix and the
second matrix using a key defined by the interactions
between the first and second elements and the interactions
between the third and fourth elements.

0055. In an example embodiment, payment card network
system 100 includes an administrative component (not
shown) that provides an input component as well as an edit
component to facilitate administrative functions. Payment
card network system 100 is flexible to provide other alter
native types of reports and is not constrained to the options
set forth above.

0056. In an example embodiment, database 120 is
divided into a plurality of sections, including but not limited
to, a Transaction and Purchase Data Section 170, a Merchant
Data Section 172, and a Cardholder Account Data Section
174. These sections within database 120 are interconnected

to update and retrieve the information as required.
0057 FIG. 4 illustrates an example configuration of a
user system 202 (shown in FIG. 2) and operated by a user
201, such as cardholder 22 (shown in FIG. 1). User system
202 may include, but is not limited to, client systems 114,
115, 138, 140, 142,144, 146, POS terminal 118, workstation

154, and manager workstation 156. In the example embodi
ment, user system 202 includes a processor 205 for execut
ing instructions. In some embodiments, executable instruc
tions are stored in a memory area 210. Processor 205 may
include one or more processing units, for example, a multi
core configuration. Memory area 210 is any device allowing
information Such as executable instructions and/or other data

to be stored and retrieved. Memory area 210 may include
one or more computer readable media.
0.058 User system 202 also includes at least one media
output component 215 for presenting information to user
201. Media output component 215 is any component
capable of conveying information to user 201. In some
embodiments, media output component 215 includes an
output adapter Such as a video adapter and/or an audio
adapter. An output adapter is operatively coupled to proces
sor 205 and operatively couplable to an output device such
as a display device, a liquid crystal display (LCD), organic
light emitting diode (OLED) display, or “electronic ink'
display, or an audio output device, a speaker or headphones.
0059. In some embodiments, user system 202 includes an
input device 220 for receiving input from user 201. Input
device 220 may include, for example, a keyboard, a pointing
device, a mouse, a stylus, a touch sensitive panel, a touch
pad, a touch screen, a gyroscope, an accelerometer, a posi
tion detector, or an audio input device. A single component
Such as a touch screen may function as both an output device
of media output component 215 and input device 220. User
system 202 may also include a communication interface
225, which is communicatively couplable to a remote device
such as server system 112. Communication interface 225
may include, for example, a wired or wireless network
adapter or a wireless data transceiver for use with a mobile
phone network, Global System for Mobile communications

US 2017/0017806 A1

(GSM), 3G, 4G or Bluetooth or other mobile data network
or Worldwide Interoperability for Microwave Access (WI
MAX).
0060 Stored in memory area 210 are, for example,
computer readable instructions for providing a user interface
to user 201 via media output component 215 and, optionally,
receiving and processing input from input device 220. A user
interface may include, among other possibilities, a web
browser and client application. Web browsers enable users,
Such as user 201, to display and interact with media and
other information typically embedded on a web page or a
website from server system 112. A client application allows
user 201 to interact with a server application from server
system 112.
0061 FIG. 5 illustrates an example configuration of a
server system 301 such as server system 112 (shown in
FIGS. 2, 3A, and 3B). Server system 301 may include, but
is not limited to, database server 116, transaction server 124,

web server 126, fax server 128, directory server 130, and
mail server 132.

0062 Server system 301 includes a processor 305 for
executing instructions. Instructions may be stored in a
memory area 310, for example. Processor 305 may include
one or more processing units (e.g., in a multi-core configu
ration) for executing instructions. The instructions may be
executed within a variety of different operating systems on
the server system 301, such as UNIX, LINUX, Microsoft
Windows.(R), etc. It should also be appreciated that upon
initiation of a computer-based method, various instructions
may be executed during initialization. Some operations may
be required in order to perform one or more processes
described herein, while other operations may be more gen
eral and/or specific to a particular programming language
(e.g., C, C#, C++, Java, or other Suitable programming
languages, etc.).
0063 Processor 305 is operatively coupled to a commu
nication interface 315 such that server system 301 is capable
of communicating with a remote device Such as a user
system or another server system 301. For example, commu
nication interface 315 may receive requests from user sys
tem 114 via the Internet, as illustrated in FIGS. 2, 3A, and
3 B.

0064 Processor 305 may also be operatively coupled to
a storage device 134. Storage device 134 is any computer
operated hardware suitable for storing and/or retrieving data.
In some embodiments, storage device 134 is integrated in
server system 301. For example, server system 301 may
include one or more hard disk drives as storage device 134.
In other embodiments, storage device 134 is external to
server system 301 and may be accessed by a plurality of
server systems 301. For example, storage device 134 may
include multiple storage units such as hard disks or Solid
state disks in a redundant array of inexpensive disks (RAID)
configuration. Storage device 134 may include a storage
area network (SAN) and/or a network attached storage
(NAS) system.
0065. In some embodiments, processor 305 is operatively
coupled to storage device 134 via a storage interface 320.
Storage interface 320 is any component capable of providing
processor 305 with access to storage device 134. Storage
interface 320 may include, for example, an Advanced Tech
nology Attachment (ATA) adapter, a Serial ATA (SATA)
adapter, a Small Computer System Interface (SCSI) adapter,
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a RAID controller, a SAN adapter, a network adapter, and/or
any component providing processor 305 with access to
storage device 134.
0.066 Memory areas 210 and 310 may include, but are
not limited to, random access memory (RAM) such as
dynamic RAM (DRAM) or static RAM (SRAM), read-only
memory (ROM), erasable programmable read-only memory
(EPROM), electrically erasable programmable read-only
memory (EEPROM), and non-volatile RAM (NVRAM).
The above memory types are examples only, and are thus not
limiting as to the types of memory usable for storage of a
computer program.

0067 FIG. 6 is flow chart of an example method 600 of
merging heterogeneous data types. In the example embodi
ment, method 600 is implemented using a computer device
coupled to a memory device. Method 600 includes receiving
602 a first corpus of first data, the first data includes an
indicator of an interaction between a first element of the first

corpus of first data and a second element of the first corpus
of first data, receiving 604 a second corpus of second data,
the second data includes an indication of an interaction

between a third element of the second corpus of second data
and a fourth element of the second corpus of data, and
generating 606 a third matrix using correlations of the first
and second elements with correlations of the third and fourth
elements.

0068 FIG. 7 is a diagram of a correspondence matrix 700
generated by behavioral prediction recommender system 34
(shown in FIG. 1) in accordance with the example embodi
ment of the present disclosure. In the example embodiment,
a first matrix 702 includes a plurality of rows 704 and
columns 706, the intersection of each forms a cell 708. Each

row represents a merchant location ordered in a predeter
mined order and each column also represents a merchant
location in the same order or a different predetermined order.
Each cell 708 represents a number of interactions between
each merchant location that intersects at that cell 708. An

interaction typically represents a financial transaction by a
cardholder that takes place at both merchant locations that
make up the intersection. For example, a cardholder that
shops at a first store typically has a tendency to shop at a
complementary second store and the number of interactions
that would be tallied as co-visits to those two stores would

be relatively high. For example, the first store and second
store may be located geographically near each other making
visits to both stores convenient for the cardholder. Other

stores would typically have different tallies of co-visits with
the first store. Therefore, the tallies of co-visits for each store

can be weighted according to their total co-visits. Such a
weighted list can be used to recommend another merchant
location to a cardholder that has expressed an interest in the
first merchant location, Such as, by browsing a web site
associated with the first store.

0069. A second matrix 710 includes a plurality of rows
712 and columns 714, the intersection of each forms a cell

716. Each row 712 represents product data of a selectable
merchant location ordered in a predetermined order and each
column 714 also represents product data of a selectable
merchant location in the same order or a different predeter
mined order. Each cell 716 represents a number of interac
tions between each product data that intersects at that cell
716. In this case, an interaction typically represents two
products that are purchased at a merchant location. A value
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in each cell indicates a tally of the instances when the
products represented by the row and column are purchased
together.
0070 A third matrix 718 includes a plurality of rows 720
and columns 722, the intersection of each forms a cell 728.

Third matrix 718 is mirrored about a diagonal axis 726 of
correspondence matrix 700 due to the construction of matri
ces 702, 710, and 718. Third matrix 718 is formed by
extending rows 704 and columns 706 of first matrix 702 by
rows 712 and columns 714 of second matrix 710. The
combination of first matrix 702 and second matrix 710 is

formed using a key defined by the interactions between the
first and second elements (defined by rows 704 and columns
706 ) and the interactions between the third and fourth
elements (defined by rows 712 and columns 714) includes
generating the third matrix using at least one of an exact key,
an overlapping key, and a non-overlapping key. Each row
720 represents product data at the merchant locations and
each column 722 represents product data at the merchant
locations. Each cell 728 represents a number of interactions
between each product data at the merchant locations that
intersects at that cell 728. In this case, an interaction
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achieved using a recommender. Other traditional modeling
and segmentation techniques can be applied with the card
holder as a member of a segment. Also note that a customer
of a participating merchant does not have to opt in to receive
recommendations if that merchant passes along a product
vector (of past purchases, or items in a cart, etc.).
0073. The overlapping/approximate key is available in
cases where merchants may not have a large opt-in customer
base, so the merge is performed using an approximate key
(without a PAN). Microsegment targeting is possible with an
approximate match, where a microsegment may have fewer
than tens of members. The third matrix is still able to be

populated approximately.
0074 The non-overlapping key is available when the
proprietary customer identifier used in the key has no tie in
to the financial transaction data. In some cases, Some mer

chants may wish to only populate the second matrix of the
correspondence matrix using their own proprietary product
identifier, thus allowing one-to-one personalization of exist
ing customers independent of the financial transaction data.
This allows merchants to enable one-to-one personalization
of only their product space. It also enables the use of

typically represents two products that are purchased at the

non-financial transaction data transactions.

same or different merchant locations. A value in each cell

0075. In a specific example for the exact key scenario, if
a customer used a payment card to buy a camping Stove
(corresponding to a specific column of third matrix 718),
then every merchant where the payment card was used (in a
given time window) would receive an incremental bump in
the interactions tallied in each of the cells along that column.
With enough other customers also using their payment
cards, the more meaningful interactions would accumulate
greater value and start to stand out. For example, interac
tions between the camping stove product and staying a KOA
campgrounds would typically accumulate greater tallies
than interactions between the camping stove product and
making a purchase at, for example, Starbucks. There would
be customers who purchase a camping stove and also make
a purchase at Starbucks, but over time, with more customer
transactions being evaluated, the interactions of customers
who purchase a camping Stove and also stay at a KOA
campground would overwhelm the interactions of the cus
tomers who purchase a camping Stove and also made a
purchase at Starbucks. This difference is used by a recom
mender system to provide more reliable recommendations.
0076. In an example of a partially overlapping key the
merchant transmits a batch of transactions for the camping
stove column of third matrix 718 to behavioral prediction
recommender system 34 or the batch of transaction are made
accessible to behavioral prediction recommender system 34:

indicates a tally of the instances when the products are
purchased at merchant locations represented by the row and
column are purchased together. For example, an online
retailer or merchant may have merchant partners that sell the
same products as the online retailer. The merchant and
online retailer may be partners in the sense that including the
merchant’s products on the retailers website increases sales
of the merchants products while the online retailer receives
a fee for hosting the product on its website. Using third
matrix 718, online retailer may recommend, to a cardholder
browsing its website, a product that the online retailer also
sells. This may not affect the revenue of the online retailer
because the fee charged to the merchant may offset the lost
net revenue of not making the sale itself Thus, making a
recommendation to a cardholder of a product sold by a
different merchant location may improve a cardholder's
level of satisfaction with the transaction and the standing of
the online retailer in the eyes of the cardholder.
0071. In various embodiments, the merge of the networks
is defined based on the available “key,” of which there are
for example, three types: (1) an Exact Key where the
financial transaction data includes a personal account num
ber (PAN), a merchant code (MCC), a date/time of the
transaction, and an amount of the transaction; (2) an Over
lapping/Approximate Key that includes the MCC, date/time
of the transaction, and an amount of the transaction; and (3)
a Non-Overlapping Key that includes a proprietary customer
identifier with no tie in to the financial transaction data.

0072 The exact key is available when customers have
“opted in as cardholders. Typically, customers who opt-in
do so to permit personalized information to be returned to
them. This opt-in also permits generation of third matrix 718
by behavioral prediction recommender system 34. Once
third matrix 718 is formed, the keys are no longer used. If
a specific cardholder is to be targeted with a personalized
offer, their vector of past purchases can be applied to third
matrix 718 to generate specific recommendations. The
uploaded merchant data can then be matched precisely based
on a key like the example above. One-to-one personalization
by leveraging the data within and across networks can be

TABLE 1.
Column Number

Date Time

Amount

Location

888
888
888

2O1507021159
2O1507020913
2O1507O3O834

S172.64
S 36.59
S 65.22

452
452
371

0077 Behavioral prediction recommender system 34
locates PANs that match the transactions transmitted and

reinforces the merchants that have seen all matching PANs
in the give timeframe by incrementing the value in the cell
at the intersection of the merchant and the camp stove. For
example, two different cardholders may have come in to

store #452 on July 2" at 9:13 AM and bought the same
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camping Stove (as their only item) and match on row two
above. In some cases, a perfect match cannot be assured and
likely matches are then incremented. Valuable information is
still captured in the tallies of the interactions, even with this
imperfect data.
0078. Another cross example between “products” and
“merchants' is “staying in a room at Castle XYZ, which is
a product that a travel-oriented merchant may offer. In this
case the merchant may be a broker or intermediary that takes
payment and arranges for the accommodations. Such an
arrangement makes the transactions look like they are occur
ring at the same location, for example, a headquarters
location of the merchant rather than the actual location of the

accommodation. So the uploaded data for several visitors to
that castle might look like:
TABLE 2
Column Number

Date Time

Amount

Location

222
222
222

2O1507021159
2O1507120913
2O1506290834

S150.37
S300.01
S450.89

452
452
452

0079. Because the merchant is a broker and maybe an
online only entity, their location would always be the same,
and the actual location of the accommodation would be

unknown unless the merchant also provides that informa
tion. Also note that in the overlapping key scenario, it’s
possible that multiple transactions could match on a given
day if the multiple transactions had the same checkout date
and amount.

0080 FIG. 8 is a schematic block diagram of behavioral
prediction recommender System 34 in accordance with an
example embodiment of the present disclosure. In the
example embodiment, behavioral prediction recommender
system 34 is configured to interface with payment card
network 28 to receive financial transaction data 800. A first

matrix generator 802 is configured to generate a first matrix
804 of merchant locations. A tally of interactions between
merchant locations is used to populate the first matrix. The
interactions between merchant locations is determined from

financial transaction data 800 by first matrix generator 802.
Behavioral prediction recommender system 34 is also con
figured to receive product data 806 from one or more of
merchants 24. A second matrix generator 808 is configured
to generate a second matrix 810 of product data. A tally of
interactions between product data is used to populate second
matrix 810. Behavioral prediction recommender system 34
is further configured to generate a third matrix 812 using a
matrix calculator 814 that combines the first matrix and the

second matrix. Third matrix 812 is used by a list generator
816 to generate weighted lists of recommended products and
merchants to a cardholder 22 and/or customers 818 visiting
a website of merchant 24 from whom product data 806 was
received.

I0081 FIG. 9 is a data flow diagram 900 of behavioral
prediction recommender System 34 in accordance with an
example embodiment of the present disclosure. In the
example embodiment, behavioral prediction recommender
system 34 includes at least first matrix generator 802, second
matrix generator 808, matrix calculator 814, and list gen
erator 816. First matrix generator 802 is configured to
receive financial transaction data 902 relating to purchases
made by a plurality of cardholders 22 using payment card

network system 100. First matrix generator 802 is config
ured to receive other cardholder interactions 904 relating to
one or more merchants non-payment card network venues
906, Such as, via a website, Social media, telecommunica

tions, and the like. Second matrix generator 808 is config
ured to receive product data 908 relating to products pur
chased by a plurality of cardholders 22 using payment card
network system 100. First and second matrix generators 802.
808 are configured to generate respective first matrix 910
and second matrix 912. First matrix 910 and second matrix

912 may be stored in a particular database 914 configured to
improve a performance of processors, for example, proces
sors 205, 305 by processing the huge size of first matrix 910
and second matrix 912 and temporary calculation results
generated when organizing or combining first matrix 910
and second matrix 912. First matrix 910 and second matrix

912 may be segregated in database 914 or may be com
mingled in database 914 according to a particular algorithm
executing. First matrix 910 and second matrix 912 may be
combined by matrix calculator 814 to form a third matrix
916. Because matrix calculator 814 is capable of combining
first matrix 910 and second matrix 912 in a plurality of ways,
third matrix 916 can be of many different forms. A list
generator 816 is configured to receive third matrix 916 or
any number of additional matrices generated by list calcu
lator 814, such as, but not limited to, a fourth matrix 918 and

to generate weighted lists 920 of predictions of recom
mended merchants and/or products that are output to card
holder 22 or other user, such as, a requester 922.
I0082. The term processor, as used herein, refers to central
processing units, microprocessors, microcontrollers,
reduced instruction set circuits (RISC), application specific
integrated circuits (ASIC), logic circuits, and any other
circuit or processor capable of executing the functions
described herein.

0083. As used herein, the terms “software” and “firm
ware' are interchangeable, and include any computer pro
gram stored in memory for execution by mobile devices,
clusters, personal computers, workstations, clients, servers,
and processor 205, 305 wherein the memory includes RAM
memory, ROM memory, EPROM memory, EEPROM
memory, and non-volatile RAM (NVRAM) memory. The
above memory types are examples only, and are thus not
limiting as to the types of memory usable for storage of a
computer program.

I0084 As will be appreciated based on the foregoing
specification, the above-discussed embodiments of the dis
closure may be implemented using computer programming
or engineering techniques including computer software,
firmware, hardware or any combination or subset thereof.
Any such resulting program, having computer-readable and/
or computer-executable instructions, may be embodied or
provided within one or more computer-readable media,
thereby making a computer program product, i.e., an article
of manufacture, according to the discussed embodiments of
the disclosure. The computer readable media may be, for
instance, a fixed (hard) drive, diskette, optical disk, magnetic
tape, semiconductor memory Such as read-only memory
(ROM) or flash memory, etc., or any transmitting/receiving
medium Such as the Internet or other communication net

work or link. The article of manufacture containing the
computer code may be made and/or used by executing the
instructions directly from one medium, by copying the code
from one medium to another medium, or by transmitting the
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code over a network. The technical effect of the methods and

systems may be achieved by performing at least one of the
following steps: (a) receiving a first corpus of first data, the
first data includes an indicator of an interaction between a

first element of the first corpus of first data and a second
element of the first corpus of first data; (b) generating a first
matrix that correlates the interactions between the first

element and the second element; (c) receiving a second
corpus of second data, the second data includes an indication
of an interaction between a third element of the second

corpus of second data and a fourth element of the second
corpus of data; (d) generating a second matrix that correlates
the interactions between the third element and the fourth

element; and (e) generating a third matrix by merging the
first matrix and the second matrix using a key defined by the
interactions between the first and second elements and the
interactions between the third and fourth elements.

0085. As used herein, the term “non-transitory computer
readable media' is intended to be representative of any
tangible computer-based device implemented in any method
or technology for short-term and long-term storage of infor
mation, such as, computer-readable instructions, data struc
tures, program modules and Sub-modules, or other data in
any device. Therefore, the methods described herein may be
encoded as executable instructions embodied in a tangible,
non-transitory, computer readable medium, including, with
out limitation, a storage device and/or a memory device.
Such instructions, when executed by a processor, cause the
processor to perform at least a portion of the methods
described herein. Moreover, as used herein, the term “non

transitory computer-readable media' includes all tangible,
computer-readable media, including, without limitation,
non-transitory computer storage devices, including, without
limitation, Volatile and nonvolatile media, and removable

and non-removable media Such as a firmware, physical and
virtual storage, CD-ROMs, DVDs, and any other digital
Source Such as a network or the Internet, as well as yet to be
developed digital means, with the sole exception being a
transitory, propagating signal.
I0086. As used herein, the term “computer and related
terms, e.g., “computing device', are not limited to integrated
circuits referred to in the art as a computer, but broadly refers
to a microcontroller, a microcomputer, a programmable
logic controller (PLC), an application specific integrated
circuit, and other programmable circuits, and these terms are
used interchangeably herein.
0087 As used herein, the term “cloud computing and
related terms, e.g., “cloud computing devices' refers to a
computer architecture allowing for the use of multiple
heterogeneous computing devices for data storage, retrieval,
and processing. The heterogeneous computing devices may
use a common network or a plurality of networks so that
Some computing devices are in networked communication
with one another over a common network but not all

computing devices. In other words, a plurality of networks
may be used in order to facilitate the communication
between and coordination of all computing devices.
0088 As used herein, the term “mobile computing
device' refers to any of computing device which is used in
a portable manner including, without limitation, Smart
phones, personal digital assistants ("PDAs), computer tab
lets, hybrid phone/computer tablets (“phablet'), or other
similar mobile device capable of functioning in the systems
described herein. In some examples, mobile computing
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devices may include a variety of peripherals and accessories
including, without limitation, microphones, speakers, key
boards, touchscreens, gyroscopes, accelerometers, and met
rological devices. Also, as used herein, "portable computing
device' and “mobile computing device' may be used inter
changeably.
0089 Approximating language, as used herein through
out the specification and claims, may be applied to modify
any quantitative representation that could permissibly vary
without resulting in a change in the basic function to which
it is related. Accordingly, a value modified by a term or
terms, such as “about and “substantially', are not to be
limited to the precise value specified. In at least some
instances, the approximating language may correspond to
the precision of an instrument for measuring the value. Here
and throughout the specification and claims, range limita
tions may be combined and/or interchanged, such ranges are
identified and include all the Sub-ranges contained therein
unless context or language indicates otherwise.
0090 This written description uses examples to describe
the disclosure, including the best mode, and also to enable
any person skilled in the art to practice the disclosure,
including making and using any devices or systems and
performing any incorporated methods. The patentable scope
of the application is defined by the claims, and may include
other examples that occur to those skilled in the art. Such
other examples are intended to be within the scope of the
claims if they have structural elements that do not differ
from the literal language of the claims, or if they include
equivalent structural elements with insubstantial differences
from the literal languages of the claims.
1. A computer-based method for merging heterogeneous
data types, the method implemented using a computer
device coupled to a memory device, the method comprising:
receiving a first corpus of first data, the first data includes
an indicator of an interaction between a first element of

the first corpus of first data and a second element of the
first corpus of first data;
receiving a second corpus of second data, the second data
includes an indication of an interaction between a third

element of the second corpus of second data and a
fourth element of the second corpus of data; and
generating a third matrix using correlations of the first and
second elements with correlations of the third and
fourth elements.

2. The computer-based method of claim 1, further com
prising generating a first matrix that correlates the interac
tions between the first element and the second element.

3. The computer-based method of claim 2, further com
prising generating a second matrix that correlates the inter
actions between the third element and the fourth element.

4. The computer-based method of claim 3, wherein gen
erating a third matrix comprises generating the third matrix
by merging the first matrix and the second matrix using a
key defined by the interactions between the first and second
elements and the interactions between the third and fourth
elements.

5. The computer-based method of claim 1, wherein gen
erating a third matrix comprises generating the third matrix
by merging the first matrix and the second matrix using a
key including parameters of financial transaction data and
defined by the interactions between the first and second
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elements and the interactions between the third and fourth

elements. Key includes parameters of financial transaction
data

6. The computer-based method of claim 1, wherein
receiving a first corpus of first data and receiving a second
corpus of second data comprises receiving first data and
second data that are heterogeneous.
7. The computer-based method of claim 6, wherein
receiving first data and second data that are heterogeneous
comprises receiving first data from a payment card network
that includes a plurality of merchant locations and an
indicator of an interaction between a first merchant location
and a second merchant location.
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a second matrix generator configured to generate a second
matrix of product data said second matrix generator
configured to receive product data from one or more
merchants.

a matrix calculator configured to combine said first matrix
and said second matrix to generate a third matrix; and
a list generator configured to generate weighted lists of
recommended products and merchants and to transmit
said lists to at least one of a cardholder and a customer.

15. The system of claim 14, wherein a tally of interactions
between merchant locations is used to populate the first
matrix.

16. The system of claim 15, wherein the interactions

8. The computer-based method of claim 7, wherein gen
erating a first matrix that correlates the interactions between
the first element and the second element comprises gener
ating the first matrix that correlates the interactions between

between merchant locations is determined from the received

the first merchant location and a second merchant location.

matrix.

9. The computer-based method of claim 6, wherein
receiving first data and second data that are heterogeneous
comprises receiving second data from a merchant that
includes a plurality of product identifications and an indi
cator of an interaction between a first product identification
and a second product identification.
10. The computer-based method of claim 9, wherein
generating a second matrix that correlates the interactions
between the third element and the fourth element comprises
generating the second matrix that correlates the interactions
between the first product identification and a second product
identification.

11. The computer-based method of claim 10, further
comprising generating a recommendation of one or more
products based on first interactions between a first merchant
location and a second merchant location and second inter

actions between a first product identification and a second
product identification.
12. The computer-based method of claim 1, wherein
generating a third matrix by merging the first matrix and the
second matrix using a key defined by the interactions
between the first and second elements and the interactions

between the third and fourth elements comprises generating
the third matrix using at least one of an exact key, an
overlapping key, and a non-overlapping key.
13. The computer-based method of claim 1, further com
prising updating in near real-time at least one of individual
cells, individual columns, and individual rows of the third

matrix based on transactions occurring within a predeter
mined time.

14. A behavioral prediction recommender system com
prising:
a first matrix generator configured to generate a first
matrix of merchant locations, said first matrix generator
configured to interface with a payment card network to
receive financial transaction data for a plurality of
cardholders conducting transactions at a plurality of
merchants;

financial transaction data by said first matrix generator.
17. The system of claim 15, wherein the tally of interac
tions between product data is used to populate said second
18. One or more non-transitory computer-readable stor
age media having computer-executable instructions embod
ied thereon, wherein when executed by at least one proces
Sor, the computer-executable instructions cause the
processor to:

receive a first corpus of first data, the first data includes an
indicator of an interaction between a first element of the

first corpus of first data and a second element of the first
corpus of first data;
receive a second corpus of second data, the second data
includes an indication of an interaction between a third

element of the second corpus of second data and a
fourth element of the second corpus of data;
generate a third matrix using correlations of the first and
second elements with correlations of the third and

fourth elements; and

transmit a structured resultant data element including a
recommendation for at least one of the first, second,

third and fourth elements to an entity requesting the
recommendation.

19. The computer-readable storage media of claim 18,
wherein the computer-executable instructions further cause
the processor to generate a first matrix that correlates the
interactions between the first element and the second ele
ment.

20. The computer-readable storage media of claim 18,
wherein the computer-executable instructions further cause
the processor to generate a second matrix that correlates the
interactions between the third element and the fourth ele
ment.

21. The computer-readable storage media of claim 18,
wherein the computer-executable instructions further cause
the processor to generate the third matrix by merging the
first matrix and the second matrix using a key defined by the
interactions between the first and second elements and the
interactions between the third and fourth elements.
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