
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(10) International Publication Number
(43) International Publication Date
11 November 2010 (11.11.2010) WO 2010/129563 A2

(51) International Patent Classification: (74) Agents: RACZKOWSKI, David B. et al; Townsend and
G06Q 30/00 (2006.01) Townsend and Crew LLP, Two Embarcadero Center, 8th

Floor, San Francisco, California 941 11 (US).
(21) International Application Number:

PCT/US2010/033567 (81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(22) International Filing Date: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
4 May 2010 (04.05.2010) CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,

(25) Filing Language: English DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,

(26) Publication Language: English KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,

(30) Priority Data: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

61/175,381 4 May 2009 (04.05.2009) US NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

(71) Applicant (for all designated States except US): VISA TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
INTERNATIONAL SERVICE ASSOCIATION
[US/US]; P.O. Box 8999, MS Ml-I lF, San Francisco, (84) Designated States (unless otherwise indicated, for every

California 94128-8999 (US). kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,

(72) Inventors; and ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
(75) Inventors/Applicants (for US only): FAITH, Patrick TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

[US/US]; 2810 Jones Gate Court, Pleasanton, California EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
94566 (US). SIEGEL, Kevin P. [US/US]; 593 Angus LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK,
Drive, Milpitas, California 95035 (US).

[Continued on next page]

(54) Title: DETERMINING TARGETED INCENTIVES BASED ON CONSUMER TRANSACTION HISTORY

(57) Abstract: Systems, apparatus, and methods for determining incen

with
tives based on consumer history. When, how, and to whom incentives are
sent can be determined. For example, an incentive can be sent to a con
sumer to encourage a transaction at a time when the particular consumer is
predisposed to initiate the transaction. Also, an incentive for a transaction
can be sent to a consumer when that transaction has a high likelihood of

other
leading to other transactions. An incentive can also be sent after a con
sumer initiates a transaction that is known to not have many subsequent
transaction correlated to it.

of when
occur

the consumer is

to the consumer
the incentive at a time

time window



SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, Published:
GW, ML, MR, NE, SN, TD, TG). — without international search report and to be republished

upon receipt of that report (Rule 48.2(g))



DETERMINING TARGETED INCENTIVES BASED ON CONSUMER

TRANSACTION HISTORY

CROSS-REFERENCES TO RELATED APPLICATIONS

[0001] The present application claims priority from and is a non provisional application

of U.S. Provisional Application No. 61/175,381 , entitled "SYSTEMS AND METHODS

FOR DETERMINING AUTHORIZATION, RISK SCORES, AND PREDICTION OF

TRANSACTIONS" filed May 4 , 2009, the entire contents of which are herein

incorporated by reference for all purposes.

[0002] This application is related to commonly owned and concurrently filed U.S.

Patent applications entitled "PRE-AUTHORIZATION OF A TRANSACTION USING

PREDICTIVE MODELING" by Faith et al. (attorney docket number 0 16222-04621 OUS),

"DEMOGRAPHIC ANALYSIS USING TIME-BASED CONSUMER TRANSACTION

HISTORIES" by Faith et al. (attorney docket number 016222-046230US),

"TRANSACTION AUTHORIZATION USING TIME-DEPENDENT TRANSACTION

PATTERNS" by Faith et al. (attorney docket number 016222-046240US), and

"FREQUENCY-BASED TRANSACTION PREDICTION AND PROCESSING" by Faith et

al. (attorney docket number 016222-046250US), the entire contents of which are herein

incorporated by reference for all purposes.

BACKGROUND

[0003] The present application is generally related to tracking and processing

consumer transactions, and more specifically to using a history of consumer activity in

determining incentives to send to consumers.

[0004] Manufacturer, retailers, or other sellers of products (e.g. goods and services)

services spend a lot of time and money trying to devise ways to get a consumer to buy

their products. For example, companies advertise, send incentives for discounts, offer

rewards, and other incentives to get consumers initiate a transaction for the products.

However, these efforts are typically provided to the public at large, or at least a relatively



large group of consumers, which can result in a high cost and a low return. Also, the

timing of any efforts are typically based on when the seller wants to send an incentive,

with the seller having no insight as to a beneficial time or manner to send an incentive.

[0005] Therefore, it is desirable to provide improved methods of sending incentives to

a consumer, which can increase a return rate on the incentive and reduce overall cost.

BRIEF SUMMARY

[0006] Embodiments provide systems, apparatus, and methods for determining

incentives based on consumer history. Certain embodiments can help to determine

when, how, and to whom incentives should be sent. For example, some embodiments

can determine when a particular consumer is likely to initiate a transaction, and send an

incentive to the consumer to encourage the transaction to actually occur. In this

manner, the incentive can be sent at a time that is likely to have an effect, and not when

the consumer is unlikely to perform the transaction, thereby increasing the rate of

return. Other embodiments can send an incentive for a transaction type to a consumer

when that transaction type has a high likelihood of leading to other transactions (called

a gateway). Yet other embodiments send an incentive after a consumer initiates a

transaction (called a dead end) that is known to not have many subsequent transaction

correlated to it.

[0007] According to one embodiment, a method of providing an incentive to a

consumer is provided. Data corresponding to previous transactions, which can be

associated with the consumer and/or similar consumer, are received. A computing

system determines a pattern of the previous transactions. Based on the determined

pattern of the previous transactions, a likelihood for the future transaction is determined

at a plurality of times. A time window when the consumer is likely to initiate a future

transaction is predicted using the likelihoods at the plurality of times. An incentive

associated with the future transaction is sent to the consumer such that the consumer

receives the incentive at a time correlated with the predicted time window.

[0008] According to another embodiment, a computer system determines a likelihood

of any transaction occurring after a first type of transaction initiated by the consumer.



An incentive for a future transaction of the first type is sent to the consumer based on

the likelihood being greater than a threshold.

[0009] According to yet another embodiment, a computer system determines an

amount of transactions that are correlated to a first transaction type and that occur after

the first transaction type. After a transaction of the first transaction type occurs, an

incentive for any transaction is sent based on the amount being below a threshold.

[0010] Other embodiments of the invention are directed to systems, computer

apparatuses, portable consumer devices, and computer readable media associated with

methods described herein.

[0011] As used herein, an "incentive" can be any data or information sent to a

consumer to encourage a transaction. For example, a coupon can be sent to a

consumer as an incentive since the consumer can obtain a better transaction price. As

another example, an advertisement can be sent to a consumer to encourage a

transaction by making the consumer aware of a product or service. Other example of

incentives can include rewards for making a transaction and preferential treatment when

making the transaction.

[0012] A better understanding of the nature and advantages of the present invention

may be gained with reference to the following detailed description and the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 shows a block diagram of a system according to an embodiment of the

invention.

[0014] FIG. 2 shows a plot of a transaction history or other events of a consumer as

analyzed according to embodiments of the present invention.

[0015] FIG. 3 is a flowchart of a method for providing an incentive to a consumer

according to an embodiment of the present invention.

[0016] FIG. 4 is a plot of a number of transactions at certain elapsed times between a

final transaction (with key KF) and an initial event (with key Kl) of a correlated key pair

according to embodiments of the present invention.



[0017] FIG. 5A shows a table for use in determining a periodic probability function that

approximates a pattern of transactions according to an embodiment of the present

invention.

[0018] FIG. 5B shows a plot for use in determining a number of columns (buckets) of

time or frequency to separate the previous transactions according to an embodiment of

the present invention.

[0019] FIG. 6 a flowchart of a method for determining a likelihood of a transaction and

a time window of its occurrence according to embodiments of the present invention.

[0020] FIG. 7 is a flowchart of one method for tracking an impedance of a transaction

to future transactions by updating values using a backward flow of events according to

embodiments of the present invention.

[0021] FIG. 8 is a flowchart of a second method for tracking an impedance of a

transaction to future transactions by updating values using a forward flow of events

according to embodiments of the present invention.

[0022] FIG. 9 is a flowchart of a method for providing an incentive to a consumer to

encourage a gateway transaction according to embodiments of the present invention.

[0023] FIG. 10 is a flowchart of a method 900 for providing an incentive to a consumer

to encourage transactions after a dead end according to embodiments of the present

invention.

[0024] FIG. 11 shows a block diagram of an example computer system usable with

systems and methods according to embodiments of the present invention.

DETAILED DESCRIPTION

[0025] Incentives (e.g. coupons) are often sent to large groups and are not tailored to

specific individuals who are likely to act on the incentive, and thus resources can be

wasted. For example, many of the people may never buy certain products, and thus

incentives should not be expended on such individuals. Moreover, even if a consumer

is inclined to act on the incentive, the incentive might be sent at an inopportune time.

Furthermore, if a consumer is inundated or receives incentives at random times, the

consumer might get irritated. Accordingly, embodiments provide systems, apparatus,



and methods for determining incentives based on consumer history. For example,

embodiments can help to determine when, how, and to whom incentives should be

sent.

[0026] Some embodiments can determine when a particular consumer is likely to

initiate a transaction, and send an incentive to the consumer to encourage the

transaction to actually occur. In this manner, the incentive can be sent at a time that is

likely to have an effect, and not when the consumer is unlikely to perform the

transaction, thereby increasing the rate of return. Other embodiments can send an

incentive for a transaction type to a consumer when that transaction type has a high

likelihood of leading to other transactions (called a gateway). Yet other embodiments

send an incentive after a consumer initiates a transaction (called a dead end) that is

known to not have many subsequent transactions correlated to it.

[0027] I . SYSTEM OVERVIEW

[0028] FIG. 1 shows an exemplary system 20 according to an embodiment of the

invention. Other systems according to other embodiments of the invention may include

more or less components than are shown in FIG. 1.

[0029] The system 20 shown in FIG. 1 includes a merchant 22 and an acquirer 24

associated with the merchant 22. In a typical payment transaction, a consumer 30 may

purchase goods or services at the merchant 22 using a portable consumer device 32.

The merchant 22 could be a physical brick and mortar merchant or an e-merchant. The

acquirer 24 can communicate with an issuer 28 via a payment processing network 26.

The merchant 22 could alternatively be connected directly to the payment processing

network 26. The consumer may interact with the payment processing network 26 and

the merchant through an access device 34.

[0030] As used herein, an "acquirer" is typically a business entity, e.g., a commercial

bank that has a business relationship with a particular merchant or an ATM. An "issuer"

is typically a business entity (e.g., a bank) which issues a portable consumer device

such as a credit or debit card to a consumer. Some entities can perform both issuer

and acquirer functions. Embodiments of the invention encompass such single entity

issuer-acquirers.



[0031] The consumer 30 may be an individual, or an organization such as a business

that is capable of purchasing goods or services. In other embodiments, the consumer

30 may simply be a person who wants to conduct some other type of transaction such

as a money transfer transaction or a transaction at an ATM.

[0032] The portable consumer device 32 may be in any suitable form. For example,

suitable portable consumer devices can be hand-held and compact so that they can fit

into a consumer's wallet and/or pocket (e.g., pocket-sized). They may include smart

cards, ordinary credit or debit cards (with a magnetic strip and without a

microprocessor), keychain devices (such as the Speedpass™ commercially available

from Exxon-Mobil Corp.), etc. Other examples of portable consumer devices include

cellular phones, personal digital assistants (PDAs), pagers, payment cards, security

cards, access cards, smart media, transponders, and the like. The portable consumer

devices can also be debit devices (e.g., a debit card), credit devices (e.g., a credit card),

or stored value devices (e.g., a stored value card).

[0033] The merchant 22 may also have, or may receive communications from, an

access device 34 that can interact with the portable consumer device 32. The access

devices according to embodiments of the invention can be in any suitable form.

Examples of access devices include point of sale (POS) devices, cellular phones,

PDAs, personal computers (PCs), tablet PCs, handheld specialized readers, set-top

boxes, electronic cash registers (ECRs), automated teller machines (ATMs), virtual

cash registers (VCRs), kiosks, security systems, access systems, and the like.

[0034] If the access device 34 is a point of sale terminal, any suitable point of sale

terminal may be used including card readers. The card readers may include any

suitable contact or contactless mode of operation. For example, exemplary card

readers can include RF (radio frequency) antennas, magnetic stripe readers, etc. to

interact with the portable consumer devices 32.

[0035] The access device 34 may also be a wireless phone. In one embodiment, the

portable consumer device 32 and the access device are the same device. For example,

a consumer may use a wireless to phone to select items to buy through a browser.



[0036] When the access device 34 is a personal computer, the interaction of the

portable consumer devices 32 may be achieved via the consumer 30 or another person

entering the credit card information into an application (e.g. a browser) that was opened

to purchase goods or services and that connects to a server of the merchant, e.g.

through a web site. In one embodiment, the personal computer may be at a checkout

stand of a retail store of the merchant, and the application may already be connected to

the merchant server.

[0037] The portable consumer device 32 may further include a contactless element,

which is typically implemented in the form of a semiconductor chip (or other data

storage element) with an associated wireless transfer (e.g., data transmission) element,

such as an antenna. Contactless element is associated with (e.g., embedded within)

portable consumer device 32 and data or control instructions transmitted via a cellular

network may be applied to contactless element by means of a contactless element

interface (not shown). The contactless element interface functions to permit the

exchange of data and/or control instructions between the mobile device circuitry (and

hence the cellular network) and an optional contactless element.

[0038] The portable consumer device 32 may also include a processor (e.g., a

microprocessor) for processing the functions of the portable consumer device 32 and a

display to allow a consumer to see phone numbers and other information and

messages.

[0039] If the portable consumer device is in the form of a debit, credit, or smartcard,

the portable consumer device may also optionally have features such as magnetic

strips. Such devices can operate in either a contact or contactless mode.

[0040] Referring again to FIG. 1, the payment processing network 26 may include data

processing subsystems, networks, and operations used to support and deliver

authorization services, exception file services, and clearing and settlement services. An

exemplary payment processing network may include VisaNet™. Payment processing

networks such as VisaNet™ are able to process credit card transactions, debit card

transactions, and other types of commercial transactions. VisaNet™, in particular,

includes a VIP system (Visa Integrated Payments system) which processes



authorization requests and a Base Il system which performs clearing and settlement

services.

[0041] The payment processing network 26 may include a server computer. A server

computer is typically a powerful computer or cluster of computers. For example, the

server computer can be a large mainframe, a minicomputer cluster, or a group of

servers functioning as a unit. In one example, the server computer may be a database

server coupled to a Web server. The payment processing network 26 may use any

suitable wired or wireless network, including the Internet.

[0042] As shown in FIG. 1, the payment processing network 26 may comprise a server

26a, which may be in communication with a transaction history database 26b. In

various embodiments, a transaction analyzer 26c can determine patterns in transactions

stored in transaction history database 26b to determine certain actions, such as

authorizing a transaction or sending an incentive. In one embodiment, an incentive

system 27 is coupled with or part of payment processing network 26 and can be used to

determine an incentive based on determined transaction patterns. Each of these

apparatus can be in communication with each other. In one embodiment, all or parts of

transaction analyzer 26c and/or transaction history database 26b may be part of or

share circuitry with server 26a.

[0043] The issuer 28 may be a bank or other organization that may have an account

associated with the consumer 30. The issuer 28 may operate a server which may be in

communication with the payment processing network 26.

[0044] Embodiments of the invention are not limited to the above-described

embodiments. For example, although separate functional blocks are shown for an

issuer, payment processing network, and acquirer, some entities perform all or any

suitable combination of these functions and may be included in embodiments of

invention. Additional components may also be included in embodiments of the

invention.

[0045] II. IDENTIFYING PATTERNS

[0046] Consumer activity can include transactions, among other things. Knowledge of

a pattern of transactions of a consumer can allow identification of opportunities to



incentivize continuing or new behavior of a consumer, as well as provide other

advantages. However, the identification of a pattern can be difficult given the enormous

amount of data, some of which might exhibit patterns and some of which may not.

[0047] As used herein, the term "pattern" refers broadly to a behavior of any set of

events (e.g. transactions) that have a likelihood of repeating. In one aspect, the

likelihood can be greater than a random set of events, e.g., events that are

uncorrelated. The likelihood can be expressed as a probability (e.g. as a percentage or

ratio), a rank (e.g. with numbers or organized words), or other suitable values or

characters. One type of pattern is a frequency-based pattern in which the events

repeats with one or more frequencies, which may be predefined. To define a pattern, a

reference frame may be used. In various embodiments, the reference frame may be or

include an elapsed time since a last event (e.g. of a type correlated to the current

event), since a beginning of a fixed time period, such as day, week, month, year,...

(which is an example of a starting event), before an end of a fixed time period, or before

occurrence of a scheduled event (an example of an ending event). Another event can

be certain actions by the consumer, such as traveling to a specific geographic location

or browsing a certain address location on the Internet.

[0048] FIG. 2 shows a plot 200 of a transaction history or other events of a consumer

as analyzed according to embodiments. Plot 200 shows times at which each of a

plurality of previous transactions 210 have occurred. As shown, time is an absolute

time (e.g. date and time) or an elapsed time since an initial event 203. Herein, the term

"time" can refer to either or both a date and a time of a particular day. These previous

transactions 210, which occur before an end time 205, can be analyzed to determine a

pattern 220, which can be a function that approximates when the transactions are likely

to occur. As an example, an identified pattern can be used to predict a likelihood of a

next transaction, e.g. transaction 230.

[0049] As shown, the previous transactions do not always correspond with pattern

220. For example, the third peak of pattern 220 is missing a transaction. This example

provides one instance where a likelihood of a transaction is determined, but an incentive

to have the transaction continue might be desired.



[0050] The identification of a pattern can have many difficulties. If the previous

transactions 210 include all of the transactions of a consumer and exhibit only one

pattern, then the identification of a pattern may be relatively easy. However, if only

certain types of transactions for a consumer show a pattern, then the identification can

be more difficult. Some embodiments can use keys (K1 , K2, ...) to facilitate the

analysis of certain types of transactions, where a key can correspond to a type of

transaction. A key can also allow identification of transactions as being relevant for a

current task (e.g. the key being associated with a transaction to be incentivized).

[0051] Adding to the complexity can be whether the path to a particular transaction

has an impact on the pattern, e.g., a pattern that exists only when certain transactions

precede or follow a transaction. Embodiments can store transaction data associated

with a specific order of keys (e.g. K 1 , K3). In this manner, the data for that specific

order can be analyzed to determine the pattern. The order of keys also allows the

further identification of relevant transactions.

[0052] All of this complexity can be further compounded in instances where a certain

path (sequence of two or more transactions) can have more than one pattern.

Embodiments can use certain functional forms to help identify different patterns. In

some embodiments, a combination of periodic functions are used, e.g., e ιwt , where w is

a frequency of a pattern. In one embodiment, the frequencies are pre-selected thereby

allowing an efficient determination of the patterns. Further, the frequencies can be

identified by an associated wavelength, or wavelength range. Counters can be used for

each wavelength range, thereby allowing a pattern to be very quickly identified by

analyzing the values of the counters.

[0053] III. SENDING AN INCENTIVE WHEN A TRANSACTION IS LIKELY

[0054] Incentives (such as coupons) can be an effective way of increasing a likelihood

that a consumer buys a product. However, incentives are normally sent at times that

are not related to when a consumer might actually be looking to buy a product. If a

consumer were to receive a incentive just before he/she is going to make a purchase,

the likelihood of the use of that incentive is much greater. However, if the consumer

receives an incentive when the transaction is not likely (e.g. an item is not needed), then

the consumer's use of the incentive (i.e. an actual transaction) can be low.



[0055] FIG. 3 is a flowchart of a method 300 for providing an incentive to a consumer

according to embodiments. In one embodiment, previous transactions (e.g. 210) are

used to determine when, how, and what incentives are to be provided. In one

implementation, transactions within a specific time period are analyzed, e.g., last year or

all transactions before an end time. The transactions can also be filtered based on

certain criteria, such that only certain types of transactions are analyzed. The

transaction history can include valid and fraudulent transactions. All or parts of method

300 or other methods herein can be performed by a computer system that can include

all or parts of network 26; such a system can include disparate subsystems that can

exchange data, for example, via a network, by reading and writing to a same memory,

or via portable memory devices that are transferred from one subsystem to another.

[0056] In step 310, data associated with transactions previously performed (e.g. by the

consumer or other consumers) is received. For example, the data in the transaction

history database 26(b) can be received at a transaction analyzer 26(c) of system 20 in

FIG. 1, which includes a processor that may be configured with software. Each

transaction can have any number of pieces of data associated with it. For example, the

data may include categories of an account number, amount of the transaction, a time

and date, type or name of product or service involved in the transaction, merchant name

or code (mcc), industry code, terminal field (whether a card is swiped), and geographic

location (country, zip code, ...). In one embodiment, a merchant could be a whole chain

or a particular store of a chain. In some embodiments, the transaction data can also

include video and/or audio data, e.g., to identify a person or a behavior of a person.

The transaction data can be different for each transaction, including the account

number. For example, the consumer can be identified with the account number and

other account numbers of the consumer can be included in the analysis of the behavior

of the consumer.

[0057] This data can be used to identify a particular type of transaction. In one

embodiment, the data for a transaction is parsed to identify one or more keys, which are

used as identifiers for a particular transaction. In various embodiments, a key can

includes parts of the transaction data and/or data derived from the transaction data. A

key could also be composed of results from an analysis of a transaction, e.g., whether

the transaction is a card-present transaction or a card-not-present transaction could be



determined from the transaction data and included in the key. In one embodiment, a

mapping module can perform the mapping of the transaction data to one or more keys.

[0058] A key can be composed of multiple pieces of data (referred to herein as a key

element), A. .longer key has more key elements and may be a more selective identifier

of a type of transactions. Each transaction can be associated with different keys, each

with a different scope of specificity for characterizing the transaction.

[0059] In step 320, transactions are optionally correlated with other transactions and

events. In this manner, different transaction patterns can be identified for different types

of transactions. Other events (e.g. start or end of a day, week, etc.) can be correlated

to transactions as well. An event can also be a movement of the consumer from one

state to another (e.g. from an at-home state to an on-vacation state). Different events

can also be identified with keys. Herein, examples are used to described how keys are

used to identify transaction types, but other suitable methods can be used.

[0060] In one embodiment, pairs of correlated keys (e.g. a key pair <KI:KF>) are

determined based on whether transactions associated with an initial key (Kl) are

correlated with transactions with a final a final key (KF). A first (initial) event can be

correlated with a later (final) transaction. The initial key and the final key may be the

same or different from each other. For example, a transaction at one merchant may be

correlated to a later purchase at another merchant, which might occur if the merchants

are near to each other. In one embodiment, a group of more than two keys could be

correlated together, e.g. a group of three keys can be correlated.

[0061] Two transactions can be correlated in multiple ways depending on how many

keys are associated with each transaction. Thus, two transactions can contribute to

more than one key pair, when the transactions are associated with multiple keys. For

example, if an initial transaction is associated with two keys and the final transaction is

also associated with two keys, then there could be four resulting key pairs. Also, a

transaction may be correlated to another transaction only via certain keys.

[0062] In step 330, one or more patterns of when the previous transactions occur are

determined with a computer system, e.g., the transaction analyzer 26(c), which can be a

subsystem or one apparatus. The patterns can convey the likelihood of a transaction as



a function of time. For example, pattern 220 conveys that transactions are likely when

the function has a higher value.

[0063] In one embodiment, pairs of correlated transactions (or other events) are used

to determine a pattern, e.g., as times of final transactions related to initial events. The

times can be stored as an absolute time and/or date for each transaction (e.g. in

chronological order) or organized as elapsed times for correlated events of certain key

pairs. The elapsed time may be the time between a transaction with K 1 and the next

transaction with K2 for the correlated <K1 :K2> pair. Other data can be stored as well,

e.g. data not included in the keys, such as an amount of the transaction. The elapsed

time can effectively equal an absolute time if the initial event is the beginning of a time

period.

[0064] In some embodiments, the time information is stored (e.g. in transaction history

database 26b) associated with the corresponding key pair. For example, a key pair

identifier (e.g. a unique ID number) can be associated with the stored time information.

As examples of an association, a key pair identifier could point to the time information,

the time information could be stored in a same row as the key pair identifier, and the key

pair identifier could be stored associated with the pointer.

[0065] In other embodiments, the time information for the key pair <K1 :K2> can be

stored in a database table that can be accessed with a query containing K 1 , K2, or the

combination (potentially in the order of K 1 :K2). For example, a search for K 1 and/or K2

can provide the associated identifiers. In one embodiment, a hash of each key of a pair

is also associated with the key pair identifier, so that information for each key can be

indexed and found separately. For example, hashes of K 1 and K2 can be stored in a

lookup table so the key pair identifiers (and thus the key pair information) can be easily

found.

[0066] In one aspect, storing time information in association with certain key pairs can

allow the time information for specific types of transactions to be easily accessed. Also,

such organization can provide easier analysis of the data to identify patterns for specific

key pairs. The occurrences of the transaction can then be analyzed (e.g. Fourier

analysis or other functional analysis) to identify a pattern of the times and dates of these

transactions.



[0067] In step 340, a time window when the consumer is likely to initiate a future

transaction is predicted based on the determined patterns. The time window may be

specified in any number of ways. For example, the time window may specify a start

date/time and an end date/time. In some embodiments, the patterns of the previous

transactions are used to determine a likelihood for the future transaction at a plurality of

times. The time window can be identified by analyzing the consumer's transaction

pattern to determine times with a desirable level of likelihood for a transaction to occur.

In such embodiments, the time window can be obtained with greater accuracy since a

plurality of times are used. Aldo, one can be more likely to identify a time window

having a desirable level of likelihood since multiple times are analyzed.

[0068] In one embodiment, the likelihood is for any transaction by the consumer, and

thus the entire transaction history can be used. In another embodiment, the likelihood is

for a particular transaction. When a particular transaction is being investigated, the

relevant pattern can be found by querying a database using the key(s) of the particular

transaction.

[0069] A pattern can have certain indicia that can be analyzed to determine likelihoods

at different times. In various embodiments, the indicia may be a number of transactions

in a time range, the probability at a given point in time (e.g., as calculated from a value

of the pattern function at the point in time), or other measure related to likelihood. In

one aspect, the time window can be measured relative to a time when the analysis is

being done (e.g. at the end time 205).

[0070] In one embodiment, the time window is determined from when the pattern

shows a likelihood above a threshold value. In another embodiment, the desired time

window may be when the transaction is likely, but too likely (e.g. medium likely),

because if there is a very high likelihood then an incentive may not be needed. Also,

one may not want the likelihood to be too low as then the incentive may have a small

chance of being used. In these and other embodiments, the duration of the time

window can be variable (i.e. no predetermined) duration. For instance, the duration of

the time window can be based on the likelihood values (e.g. the times when the

likelihood rises above and falls below the threshold.



[0071] In some embodiments, the indicia of the relevant pattern can be input into a

modeling function as part of the determination of the time window. In various

implementations, the modeling function can be an optimization function (e.g. a neural

network) or can be a decision tree (e.g. composed of IF THEN logic that compares the

indicia to one or more cutoff values). In one embodiment, an optimization function can

be trained on previous transactions, and thus can determine how much a transaction

(e.g. at various times) fits the pattern of a particular entity (e.g. a consumer or

merchant). In another embodiment, the number of keys associated with the transaction

relates to the number of inputs into the modeling function. The relationship is not

necessarily one-to-one as similar keys (e.g. ones of a same category) may be combined

(e.g. same key elements, but just different values), but there may be a correspondence

between the number of different types of keys and the number of inputs.

[0072] The time window for a first consumer can also be based on the transaction

activity of other consumers, or in place of the transaction activity of the first consumer.

For example, the incentive could also be sent at a particular time that a transaction for

such a product is predicted for a similar consumer, and thus can be likely for the first

consumer. Such a strategy may be employed when data for the first consumer is

limited and does not yet show the particular pattern.

[0073] In an embodiment using other consumers, the first consumer can be

determined to be similar to an affinity group (group of similar consumers). In one

aspect, consumers can be similar to an affinity group with varying degrees of similarity

(e.g. by percentage of similarity). In one embodiment, a likely time window can

correspond to when a corresponding affinity group has a high likelihood for the

transaction at a specific time, but the consumer does not show any pattern for the

transaction or has a relatively low likelihood at the specific time (but potentially high at

other times). In another embodiment, the optimization algorithm mentioned above can

also be trained using previous patterns from multiple entities.

[0074] Referring back to method 300, in step 350, a type of incentive to encourage a

transaction is determined. The incentive may, for example, be for a specific merchant,

a specific type of merchant (e.g. using an MCC code), or a specific product (or service)

at any merchant. The categories for the incentive can be determined from the specific



patterns where a transaction was found to be likely. In one embodiment, incentives can

also be determined based on inventory levels, which also can be predicted from

patterns of affinity groups. In another embodiment, the incentive is valid only during the

predicted time window.

[0075] In various embodiments, the incentive can also be based on how likely a

transaction is, whether patterns from other consumers are used, and how closely the

keys for the pattern match the keys for the transaction being encouraged. For example,

knowing the likelihood can influence how much of a discount to be sent in a coupon. If

a consumer is only medium likely to make the transaction during a time window then

more incentive can be required relative to if the consumer is highly likely. In one

implementation, relative values of likelihood between different transaction patterns can

be determined by normalizing across all transactions, or across certain patterns.

[0076] In one embodiment, the payment processing network 26 may have relationship

deals with specific companies, advertisers, or manufacturers for sending incentives.

The payment processing network 26 may then retrieve an incentive from an incentive

system 27 that is coupled with or part of the payment processing network 26. The

incentive system 27 may be a simple repository of incentives or information on specific

incentives. In one embodiment, the payment processing network 26 can identify specific

properties of a incentive (e.g. merchant, merchant type, product, ...) and then query the

incentive system 27 for an incentive. The incentive system 27 may be tasked with

keeping an up to date listing of incentives that may be used. The incentive system 27

may also retrieve incentives from servers associated with particular merchants,

manufactures, advertisers, or other companies.

[0077] In some embodiments, the incentive can be for a different product than what

has previously been purchased. In one embodiment, a pattern may be observed for

transactions at a specific merchant, but the transactions do not always or generally

include a certain product at the merchant. An incentive for that product could be sent at

a time corresponding to the next transaction. For example, a consumer can be

encouraged to buy a new product (e.g. music) from a coffee shop, when the consumer

is next predicted to visit the coffee shop to buy coffee. An incentive could also be sent

for a store near the coffee shop.



[0078] In other embodiments, an incentive can be used for the same product to reward

loyalty (e.g. so the consumer continues coming back at the predicted time). In various

embodiments, an incentive can be for reduced price, layaway offer, offer of financing,

and warranty. The type of incentive can also be determined based on when the

incentive is sent, which can be correlated to the time window. For example, a layaway

plan might be provided if the time window is near the holidays.

[0079] In step 360, an incentive for the transaction is sent to the consumer such that

the consumer receives the incentive at a time correlated with the predicted time window.

For example, the incentive can be sent just before the time window or at the beginning

of the time window. The exact amount of lead time may depend on the length (duration)

of the time window and when the prediction is made. For example, if the time window is

very short and/or the time window starts soon after the prediction calculation is

performed, then the incentive can be sent just before the time window. Such a scenario

can be typical when the prediction calculation is performed in response to receiving an

initial transaction that is typically followed soon after by the final transaction of a

correlated pair. In another example, the incentive could be sent to the consumer during

the time window, which may be done in instances when the time window is long. In yet

another embodiment, the incentive can be sent at a predetermined time (e.g. 10

minutes, 1 hour, one day, or one week) before the start of the time window.

[0080] The incentive may be transmitted in any number of suitable ways. In one

embodiment, an electronic message may be sent to the consumer or a device (e.g. a

phone or computer) associated with the consumer. Examples of electronic messages

include a message sent to a consumer's phone (e.g., SMS or MMS by including a

coupon code) and an e-mail, which can have a code and may be printed. In another

embodiment, the incentive is a physical object that is delivered by mail or other delivery

service. Thus, an object (such as an envelope, package, or mailer of just the incentive

itself) including the incentive may be sent to a physical address (e.g. home or business)

associated with the consumer. In one embodiment, the incentive is sent to a particular

address (physical or electronic); and if a transaction using the incentive occurs for a

consumer associated with that address (e.g. product is order from or shipped to that

address), then the use of the incentive can be used to authenticate the consumer.



[0081] IV. ANALYSIS OF A PATTERN

[0082] If a pattern of when transactions occur is known, then the pattern can be used

to determine what times to send an incentive and what type of incentive to send. For

example, if a pattern (e.g. a pattern of transactions associated with specific keys) for

one or more previous months is known, embodiments can use this pattern to determine

a pattern for a future month (e.g. for same month next year or for a next month).

Incentives can then be sent encourage existing patterns to continue or create new ones

based on a likelihood for other similar consumers (e.g. an affinity group). The patterns

can be analyzed in numerous ways, and FIG. 4 describes some embodiments.

[0083] FIG. 4 is a plot 400 of a number of transactions at certain elapsed times

between a final transaction (with key KF) and an initial event (with key Kl) of a

correlated key pair according to embodiments. Plot 400 can be considered as a

histogram. The X axis is elapsed time between a final transaction and a correlated

initial event. Any unit of time may be employed, such as minutes, hours, days, weeks,

and even years. The Y axis is proportional to a number of transactions. Each bar 410

corresponds to the number of transactions at an elapsed time. Each bar 410 can

increase over time as new transactions are received, where a new transaction would

have an elapsed time relative to a correlated initial event. Note that more than one

transaction-event pair can have the same elapsed time.

[0084] In one embodiment, the X axis can have discrete times. For example, only

transactions for each day may be tracked. Thus, if the initial event was the start of a

month, then the number of discrete time periods would have a maximum of 3 1 days. In

such an embodiment, elapsed time values within a certain range can all contribute to a

same parameter, and bars 410 may be considered as counters. For example, if the

discrete times were by day, any two transactions that have an elapsed time of 12 days

since a correlated Kl event would both cause the same counter to be increased. In one

embodiment, these counters are the time information that is stored as mentioned above.

In some implementations, the time ranges do not all have the same length. For

example, the time ranges closer to zero can have a smaller length (e.g. just a few

minutes) than the time ranges further from zero (e.g. days or months).



[0085] A pattern 420 can be discerned from the elapsed times. As shown, pattern 420

has a higher value at elapsed times where more transactions have occurred. In one

embodiment, pattern 420 could simply be the counters themselves. However, in cases

where the time intervals are not discrete or have a small range, bars 410 might have

zero or low value at times that happen to lie between many transactions. In these

cases, certain embodiments can account for transactions at a specific time as well as

transactions at times that are close. For example, as shown, a function representing

pattern 420 begins curving up and plateaus near the cluster 460 of transactions to form

a peak 430. In one embodiment, each time point of the function can have a value of a

moving average of the number of transaction within a time period before and after (or

just one or the other) the time point. In other embodiments, function can be determined

from interpolation or other fitting method (e.g., a fit to periodic functions) performed on

the counters.

[0086] Indicia of the pattern 420, e.g., the function values, can be analyzed to

determine when a transaction is likely. In one implementation, peaks of the pattern 420

are identified as corresponding to times when a transaction is likely, and a time window

is determined from indicia of the peaks. In one embodiment, a width of the function at

specific values or times may then be used as the time window. For example, a time

window (e.g. a two day or 1.5 day period) of when transactions often occur may be

determined (e.g. as may be done in 340).

[0087] The time window may be determined in any number of ways and potentially

with varied criteria. In one embodiment, a full width at half maximum may be used,

such as the width of peak 430. In another embodiment, the window (e.g., 440) above a

threshold value 450 is used, or just part of this window, e.g., starting at the time where

pattern 420 is above the threshold and ending at the top (or other part) of peak 430. In

yet another embodiment, the time window may have a predetermined width centered or

otherwise placed (e.g. starting or ending) around a maximum or other value above a

threshold.

[0088] In embodiments using a threshold, the value of the pattern function may be

required to be above the threshold value before a transaction is considered likely

enough to occur to send an incentive to a consumer. As mentioned above, multiple



threshold levels can be used, with the various levels potentially being used to determine

when, how, and what incentives to use. The use of thresholds encompass using the

exact likelihood values, which can be equivalent to using many threshold levels. The

modeling function mentioned above may be used to perform any of these

determinations.

[0089] In one embodiment, a threshold determination could be whether a counter has

a high enough value (absolute or relative to one or more other counter). In another

embodiment, a threshold level can be relative (e.g. normalized) compared to a total

number of transactions. A normalization or determination of a threshold can be

performed by adjusting the level depending on the low values of likelihood of a pattern,

e.g., a peak to trough height could be used. In one aspect, the troughs may be offset to

zero.

[0090] Storing time information that includes a number of transaction at certain

elapsed times, one can not only handle paths (such as initial key to final key), but one

can also easily identify multiple patterns. Each peak can correspond to a different

pattern. For example, each peak can correspond to a different frequency of occurrence

for a transaction associated with the final key relative to an event (e.g. a transaction)

associated with the initial key. In one embodiment, the time information for the elapsed

times can be stored by storing a time of when both events occur. In another

embodiment, time information can store the elapsed time as one value. In yet another

embodiment, the time of one event might implicitly include the time of the initial event

(e.g. when the first event is beginning of a month or other fixed time period).

[0091] From FIG. 4 , one can identify one predominant pattern (peak 430) with a long

wavelength (short frequency), which does not occur very often, and three minor peaks

with higher frequencies. However, the determination of a pattern might still take

significant computational effort if the pattern can have any functional form.

[0092] V. USE OF PERIODIC FUNCTIONS AND COUNTERS

[0093] Some embodiments use certain functional forms to help identify different

patterns. As mentioned above, periodic functions can be used, e.g., elwt, where w is a

frequency of the pattern. For example, each bar (counter) 410 of FIG. 4 can correspond



to a different frequency. The total probability V of a K2 transaction occurring at a time t

after a K 1 transaction can be considered as proportional to c weiwt , where Cw
W

corresponds to the counter value at the frequency w and w runs over all of the

frequencies. Cw can be considered a coefficient of the periodic function eιwt at a

particular frequency. Thus, conceptually, a probability can be calculated directly from

the above formula.

[0094] In one embodiment, the frequencies are pre-selected thereby allowing an

efficient determination of the patterns. Further, the frequencies can be identified only by

the associated wavelength, or wavelength range. Note that in certain embodiments, the

use of eιwt is simply a tool and the actual value of the function is not determined.

[0095] FIG. 5A shows a table 500 that stores time information for a key pair <KI:KF>

according to embodiments of the present invention. The table 500 stores information

for elapsed times between transactions associated with the particular key pair. Table

500 can also store amount information for the transactions. Table 500 can be viewed

as a tabular form of plot 400 along with all the possible variations for different

embodiments described for plot 400.

[0096] In one embodiment, each column 510 corresponds to a different time range.

The time range may correspond to ranges mentioned above with reference to FIG. 4 .

As shown table 500 has 6 time ranges, but any number of time ranges may be used.

The time ranges can be considered to correspond to different functions that

approximate the transaction patterns of a consumer or other entity. For example, each

time range can correspond to or be considered a different frequency w for eιwt .

[0097] In some embodiments, table 500 only has one row. In other embodiments, the

rows of table 500 correspond to different dollar amounts (or dollar amount ranges).

Thus, each time range may have subgroups for set ranges of amounts (e.g. dollar

amounts). The organization is similar to a matrix, where a row or a column can be

viewed as a group or subgroup. Although five amount ranges are shown, table 500 can

have any number of dollar amounts. In some embodiments, there is only one row. i.e.

when dollar amounts are not differentiated. Note that the convention of row and column

is used for ease of illustration, but either time or amount could be used for either row or



column (each an example of an axis). Also, the data for a table can be stored in any

manner, e.g. as a single array or a two-dimensional array.

[0098] The values for the matrix elements 520 correspond to a number of KF

transactions that have elapsed times relative to a Kl event (e.g. a transaction) that fall

within the time range of a particular column 510. In one embodiment, each newly

received K2 transaction can cause a box (element) 520 of the table (matrix) 500 to be

increased. The value of the matrix element (an example of a likelihood value) can be

incremented by one for each transaction, or another integer or non-integer value. The

value can also be a complex number, as described below. In another embodiment, a

table can be required to have a certain total of all values, average of the values,

minimum value in any matrix element, or other measure of the values in the table. Such

a requirement can ensure that enough data has been received to provide an accurate

pattern.

[0099] The values of the matrix elements can be used to determine the pattern for the

key pair <KI:KF>, e.g. as part of step 330 of method 300. For example, matrix elements

with high values relative to the other matrix elements can indicate a pattern of

transactions in the corresponding time range, which can correspond to a particular

frequency w. In another embodiment, one could view each matrix element in isolation

to determine whether a transaction is likely. For example, if a matrix element exceeds a

threshold value, it may be determined that a transaction is likely to occur in that time

range. The threshold can be determined in various ways, for example, as a function of

a sum of all of the matrix elements, or equivalently can be fixed with the matrix elements

being normalized before a comparison to a threshold. Thus, step 330 can be

accomplished easier based on how the time information is stored.

[0100] As mentioned above, the time ranges can all be of the same length (e.g. 24

hours) or be of varying lengths. In one embodiment, the first column is of very short

time length, the second column is of longer time length, and so on. In this manner,

more detail is obtained for short wavelengths while still allowing data to be stored for

long wavelengths without exhausting storage capacity. In another embodiment, dollar

amount ranges are progressively structured in a similar manner as the time ranges can



be. In one implementation, the dollar amount range can be used to track the likelihood

of transactions having certain dollar amounts.

[0101] FIG. 5B shows a plot 5 10 for use in determining the time ranges for table 500

according to an embodiment of the present invention. The X axis corresponds to the

column numbers. The Y axis corresponds to the time of a particular column in minutes.

For example, the first column includes times between the first data point at time domain

zero and the data point at time domain 1. Due to the large scale of the Y axis, the

second data point appears to be at zero, but is simply quite small relative to the

maximum value.

[0102] The wavelength λ of a pattern corresponds to the time range of a column. For

embodiments, using time relative to another transaction, then the λ is the time between

transactions. In one embodiment, 16 time domains (ranges) are selected as follows: λ0

is under 1 minute, λ ι is between 1 minute and 2.7 minutes, λ2 is between 2.7 minutes

and 7.4 minutes, λ3 is between 7.4 minutes and 20 minutes, and λi 5 is over 1.2 million

minutes.

[0103] The amount values can also be used to determine patterns for transactions of

certain dollar amounts. If the amount is not of concern, then the values in a column can

be summed to get a total value for a certain time range. The amounts can also be

incorporated into the mathematical concept introduced above. For example, in

mathematical notation, a value function can be defined as V = CwAe'wt , where A is
W

an amount of a transaction.

[0104] When a transaction is received, the amount and corresponding elapsed time for

a particular key pair can be used to determine a corresponding matrix element for the

key pair table. The values in the matrix elements can be normalized across one table

and across multiple tables. For example, a value can be divided by a sum for all the

values of a particular key pair table. Also, a sum can be calculated for all values across

multiple tables, and the values for each table divided by this sum. As part of a

normalization, the value for a matrix element may be decreased when some of the data

used to determine the value becomes too old. For example, for a time range that

includes short time intervals, counts from transactions that have occurred more than a



year ago may be dropped as being out of data since short timeframe patterns can

change quickly.

[0105] In various embodiments, tables for different key pairs can have different time

ranges and/or amount ranges. If such differences do occur, the differences can be

accounted when a summing operation is performed. In one embodiment, the values in

the matrix elements can be smoothed to account for values in nearby matrix elements,

e.g., in a similar fashion as pattern 420.

[0106] In another embodiment, tables for different consumers can be compared to

determine affinity groups. For example, tables with matching or similar key pairs can be

subtracted (lower value more similarity) or multiplied (higher value more similarity). The

closer the tables are, the more similarity (e.g. as a percentage) the consumers are,

where non-matching tables can be used for normalization. In one example, one set of

tables can correspond to the affinity group, and the calculation can be used to

determine whether a person is within the affinity group.

[0107] In other embodiments, specific amount ranges or time ranges can be

suppressed. For example, if only certain types of patterns (e.g. only certain

frequencies) are desired to be analyzed, then one can suppress the data for the other

frequencies. In one embodiment, the suppression is performed with a mask matrix that

has zeros in frequency columns and/or amount rows to be suppressed. Thus, one can

just multiply the matrices to obtain the desired data. The amount ranges can be

similarly suppressed. When suppressing certain frequencies, these mask matrices can

act similarly to a high pass, low pass, or notch filters. For example, if one wanted a

coupon to be good only for 7 days, and it takes 1 day to create the coupon, the desired

time window is any time range that includes those 6 days. Accordingly, the time

information for transactions outside the time window can be suppressed as not being of

interest.

[0108] Regarding the creation and updating of such tables, after an event (e.g. a

consumer transaction) is received, embodiments can determine which tracked key pairs

have finals keys that match with the keys resulting from the transaction. As a

transaction can be associated with many keys and key pairs, a transaction may cause

many tables to have a matrix element updated. For example, the transaction may



cause different tables for a specific consumer to be updated. The updates could be for

one table for all transactions by that consumer (an example of a general table), and

more specific tables for particular zip codes, merchants, and other key elements. The

transaction can also cause updates of tables for the particular merchant where the

transaction occurred.

[0109] As there are different tables that can be updated, each with a different initial

key, the time range (and thus the matrix element) that is updated may be different for

each table. For example, when elapsed time is used, the last transaction for each table

may be at a different elapsed time since the different initial transactions. The

transaction amount would typically be the same, thus the exact row for the matrix

element to be increased can be the same, as long as the tables have the same amount

ranges. But the column (i.e. time) could be different for each table.

[0110] Regarding which time column to update, there can also be more than one

column updated for a particular table. For example, a K2 transaction may have different

time patterns relative to K 1 transactions (i.e., <K1 :K2> pair). Accordingly, when a K2

transaction is received, elapsed times from the last two, three, or more K 1 transactions

could be used to update the table.

[011 1] In a similar manner, one key pair table could be <* :K2>, which includes

correlations from a plurality of initial keys to the K2 key in the same table. Effectively,

this table could equal the sum of all tables where K2 is the final key for a particular

consumer or other entity. However, if the individual key pairs are not significant

enough, the <* :K2> table may be the only table that is tracked. Tables of the type

<K1: * > could also be tracked.

[0112] Vl. USING TABLES TO DETERMINE TIME WINDOW

[0113] To predict a likelihood of a future event (e.g. a transaction), some embodiments

can obtain the relevant key pair tables for the entity (e.g. a consumer) and then analyze

these tables. Which tables are obtained and how they are analyzed depends on exactly

what events are trying to be predicted, i.e. the question being answered.

[0114] FIG. 6 is a flowchart of a method 600 for determining a likelihood of a

transaction and a time window of a likely occurrence according to embodiments.



Method 600 can be performed by any one, plurality, or combination of computer

apparatus described herein, and components thereof.

[01 15] In step 610, data for one or more recent and/or upcoming events is received.

In one embodiment, the event data (e.g. transaction data) is associated with one entity,

e.g., a particular consumer or affinity group. For recent events, whether an event is

"recent" can be relative to other events. For example, if an event does not occur often,

a recent event (e.g. a last event of that type) can still occur a long time ago in absolute

terms. For an upcoming event, the event has not occurred yet, but can be known to

occur. For example, the start of a month (or other time period) has a known time of

occurrence. As another example, a scheduled event (such as a sporting event or

concert) can be used. Data for these scheduled events can be obtained before they

occur due to the nature of these events.

[0116] In step 620, the event data is used to map each event to one or more keys Kl.

In some embodiments, the mapped keys Kl are specifically keys that are being tracked

for an entity. In step 630, tables of patterns that have an initial key of Kl are obtained,

thereby providing <KI: tables relevant to the received event data. In one embodiment, a

matching and retrieval function identifies the relevant tables using methods described

herein. The matching and retrieval function can also match tables that do not have the

exact same key, but similar keys. A similar key can be a broader version (e.g. first 3

digits of a zip code) of a more specific key (e.g. 5 digit zip code). Examples of when

such alignment would be performed include: when a specific key for a current

transaction is received, but only a broader version of that key is being tracked; and

when two entities are being compared and different key pairs are tracked. In

embodiments where an event is an upcoming event, the upcoming event can be a final

event (or effectively the time ranges can be negative with the upcoming event being an

initial event), where transactions before the ending event are analyzed. .

[01 17] In step 640, the <KI: tables having matrix elements with sufficiently high counts

are identified to determine KF events that are likely to occur. In one embodiment, to

determine whether a matrix element has a sufficiently high count, one or more absolute

or relative threshold numbers can be used. A relative threshold (e.g. a percentage)

could be determined using a total number of counts for a table or group of tables. In



another embodiment, all tables (i.e. not just ones with a matching Kl for initial key) could

be analyzed to find matrix elements with high counts, thereby eliminating steps 610 to

630. However, using recent or upcoming events can provide greater timeliness for any

result, or action to be performed based on a result. The identified KF events along with

the specific time ranges for the matrix elements with the high counts can then be

analyzed.

[0118] In step 650, other matrix elements not previously identified are obtained for

each likely KF event. For example, a KF event can be correlated to more initial keys

than just the ones identified in step 620. These previously unanalyzed tables can also

have high counts for certain matrix elements involving a KF event. The KF event can

be used as a filter to identify unanalyzed tables, from which other high-count matrix

elements can be obtained. Thus, this step can be used to obtain a more accurate

likelihood for a specific KF event. Obtaining these other high-count matrix elements

may not be needed, e.g., if Kl is starting event, such as a beginning of a week, month,

etc. In this case, since other tables might include the same data points, these other

tables could just include redundant information.

[0119] Also, low count matrix elements for KF events already determined to be likely

can be important if high accuracy is desired. For example, as the timeframes of the

different :KF> tables can be different (due to different Kl events), matrix elements

having relatively low counts can correspond to the same timeframe as a high-count

matrix element. Thus, the number of counts for a likely time range can be revised.

[0120] In this manner, high probability KF events can be determined based on a few

recent or upcoming Kl events, and then a full analysis of :KF> tables can be performed,

as opposed to randomly selecting KF events to determine when they might be likely to

occur. A KF event could be chosen for analysis, but a selected KF event might not be

highly likely. However, if one were interested in a specific KF event, then it may be

desirable to start method 600 at step 650.

[0121] In step 660, the matrix elements (e.g., just from step 640 or also from step 650)

are combined to obtain a probability distribution vs. time for a :KF> event, which is

correlated to many <KI: events. In one embodiment, each of the matrix elements for the

KF event are combined from a portion or all of the <KI:KF> tables, where Kl runs over



the initial events that are correlated to the KF event. This combination can account for

the fact that the different Kl events occur at different times, and thus the time ranges for

each table can be different (e.g. offset).

[0122] In one implementation, the earliest or latest Kl event can be identified, and

offsets for the time ranges of the other tables can be determined. The corresponding

matrix elements can then be added using the offsets. If a time range of a matrix

element of one table only partially overlaps an offset time range of another table, then

the combination can be broken up into more time ranges with proportional contributions

from each previous rime range. For example, if two time ranges overlap, then three

time sections can result. The overlap section can receive contributions (i.e. a

percentage of the counts) from the two matrix elements, with the amount of contribution

proportional to the amount of overlap in time for the respective time ranges.

[0123] To determine a time range of high likelihood, a probability distribution can be

created from the resulting time ranges X after the combination and the counts Y for

each time range. The resulting time ranges X with the respective counts Y can be

analyzed as a function Y=F(X), which can correspond to pattern 420 of FIG. 4 . The Y

values can be normalized so that the counts for time ranges of different lengths are

accounted. The Y values can also be normalized based on the dollar amount of a

transaction.

[0124] In step 670, a total likelihood for a KF event (e.g. across multiple initial events)

is calculated. In one embodiment, the likelihood can be for a specific time window or for

the KF event occurring at any future time. A specific time window may correspond to a

predetermined time range of a matrix element, or be another time range that results

from an overlap of multiple time ranges. For example, if two matrix elements overlap in

time (e.g. because the Kl events occur at different times), then the time window may

have the range of the overlap time. In another embodiment, the likelihood for a KF

transaction can also be for one or more specific amounts of the transaction, which can

be selected by multiplying with a mask matrix.

[0125] To determine a time range of high likelihood, the probability function F can be

analyzed. For example, the function F can be analyzed with a numerical routine to

identify a maximum or regions having values above a threshold (or potentially within a



range, e.g., using multiple thresholds). To identify maximum regions, techniques such

as finite difference, interpolation, finite element, or other suitable methods, can be used

to obtain first and second derivatives of F. These derivates can then be used in an

optimization algorithm for finding a maximum. Global optimization methods can also be

used, such as simulated annealing.

[0126] In addition to finding a time window when an event is likely, a total probability

over a specific time period can be obtained. In one embodiment, the function F can be

integrated (e.g. sum counters for time ranges) over the desired time range. In effect, to

obtain a probability that an event will occur within a prescribed time period, one can

integrate contributions over all of the relevant key pairs during the time period. As an

example with one key pair, a probability that someone will perform a certain event (e.g.

a transaction) once they are visiting San Francisco can be obtained by integrating the

key pair <SF: KF> over all of the desired time periods. In one aspect, time periods of

greater than one month may not be relevant if a person never stays in San Francisco for

that long (which could be identified from a location of a person's phone or by locations

of transactions). One could also determine a probability for a transaction to occur in

November in a similar way.

[0127] As an alternative to all of the above steps, one can select a particular event and

a particular time, which can be used to select the relevant patterns from which the

corresponding matrix element can be analyzed. If the tables indicate a desirable

likelihood (e.g. relative to threshold values), then an incentive can be sent for that

consumer. Multiple consumers can be analyzed in this process. In this manner, a

seller can determine an incentive to send for a particular transaction and then simply

find the consumers that would more likely respond.

[0128] In one embodiment, the relevant patterns from which the corresponding matrix

element are selected by creating a set of key pair tables with 1 or other non-zero values

in the appropriate matrix elements. These tables are then multiplied by the saved

tables (i.e. known patterns) to obtain the likelihood, effectively filtering out the desired

values. Besides a particular time, a time window can also be specified, which may

cause more than one matrix element in a table to have a non-zero value. In this case,



the non-zero values can be based on a level of overlap of the time window with the

corresponding time ranges of the matrix elements.

[0129] Referring back to method 600, in step 680, a course of action can be

determined based on likelihood and/or time window. Various example actions and

determinations are now described. If a likelihood is low, then no action can be taken. If

a likelihood is high, then a time window for that high likelihood can be determined. If the

time window starts soon, an action that can be performed soon (e.g. sending a coupon

via e-mail or text message) can be initiated. Whereas if the time window does not start

for an extended period of time, an action that takes longer (e.g. creating a mailer) can

be performed.

[0130] Also, once an event is found to be likely, further analysis can be performed

regarding an incentive. For example, a cost of an action, such as the cost of sending an

incentive, can be determined as part of a cost-benefit analysis. For example, the cost of

a paper brochure, internet ad, or text message may impact if an incentive is sent, which

type of incentive is sent, and how an incentive is sent. In one embodiment, the cost of

an action can include a possible loss due to fraud, which can be calculated by

comparing a recent transaction pattern of a consumer to patterns known to be

fraudulent (e.g. by multiplying tables of a consumer against tables of a fraud entity). In

another embodiment, a profit of an event can be determined, e.g., the profit from a

transaction resulting from an incentive. If the profit is high, then a higher cost and lower

likelihood can be tolerated. A profit can also include situations where inventory levels

are high, and thus the product needs to be sold quickly.

[0131] In one embodiment, calculations for the prediction of an event can be run in

real time (e.g. within several hours after an event or series of events occur). In another

embodiment, the calculations can be run as batch jobs that are run periodically, e.g.,

daily, weekly or monthly. For example, a calculation can run monthly to determine who

is likely to buy a house, and then a coupon for art, furniture, etc. can be sent to that

person. In various embodiments, prediction of major purchases can generally be run in

larger batches, whereas prediction of small purchases can be run in real-time (e.g., in

reaction to a specific transaction).



[0132] In some embodiments, ending events also can be used similarly to predict what

may happen before the event. Since the occurrence of an ending event can be known

ahead of time (e.g. scheduled for a particular time), the correlated initial events can still

be predicted. For example, consumer activity prior to a schedule sporting event can be

determined, which may be done, e.g., using tables having negative time ranges with the

ending event as an initial key or with positive time ranges with the ending event as a

final key. An incentive can be sent for a transaction occurring before the sporting event

(or other ending event), as described herein.

[0133] VII. IMPEDANCE (LIKELIHOOD OF ANOTHER TRANSACTION)

[0134] Besides being able to predict when a particular transaction will occur,

embodiments can also predict if another transaction is going to occur after a current or a

predicted transaction, which is referred to as impedance. In some embodiments, such

information can be tracked by using complex numbers for the matrix elements of the

final event, with the imaginary part corresponding to the impedance. In other

embodiments, the impedance can be tracked simply using another number for a matrix

element or using another table.

[0135] In such embodiments, the imaginary part of a matrix element can correspond to

an impedance that measures how likely it is that another transaction will occur. The

likelihood can specifically correspond to a future transaction being correlated to the

current transaction having the time range and dollar amount of the matrix element. The

real value of a matrix element can correspond to the probability that the KF event will

occur, and the imaginary value can relate to the probability that another event will be

correlated to the KF event. The imaginary part can be updated when another

transaction is correlated to the KF event of the specific time and amount. In one

embodiment, a table can have just one impedance value for the likelihood of any

transaction occurring later. Thus, just one imaginary part could be stored for an entire

table. In another embodiment, the imaginary parts could be different for each matrix

element.

[0136] In an embodiment, a low impedance (e.g. a large negative imaginary part) for a

matrix element means that there is a high probability that another transaction is going to



occur, and a high impedance (e.g. high positive value ) means that it is unlikely that

another transaction is going to occur, with zero being indeterminate. The implication of

negative and positive values can be swapped. In another embodiment, a high

impedance is provided by a low number (negative or positive), with larger numbers

providing low impedance, or vice versa. Certain future transactions can be ignored (e.g.

not counted) in determining impedance, for example, if the dollar amount is too low.

[0137] FIG. 7 is a flowchart of one method 700 for tracking an impedance of a

transaction to future transactions by updating values using a backward flow of events

according to embodiments. In step 710, when a KF event is received, the real part of

appropriate values in relevant key pair tables are increased. For example, each of the

key pair tables that have the transaction as the ending event are increased in the

appropriate matrix element, with an elapsed time measured from the respective starting

event Kl.

[0138] In step 720, for each Kl event of the relevant key-pair tables, each KO event to

which Kl is correlated as a final event is determined. For example, for each table in

which KF is the final key, the specific Kl event to which KF was correlated is identified.

Then, for each identified Kl event, each KO event to which the Kl is correlated as a final

event is determined.

[0139] In step 730, the appropriate matrix elements of the <K0:KI> tables are adjusted.

The appropriate matrix elements of specific tables can be determined using an elapsed

time between the specific Kl and KO events. The individual matrix elements can be

adjusted (e.g. decreased to obtain a reduced impedance) to reflect a higher likelihood

that another transaction follows the Kl event, since the KF event did indeed follow. If all

of the matrix elements for a table have the same imaginary part, then the specific Kl

event does not need to be known, just the tables that have the key for an ending Kl

need to be known, which can be determined with filters operating on the final keys.

[0140] FIG. 8 is a flowchart of a second method 800 for tracking an impedance of a

transaction to future transactions by updating values using a forward flow of events

according to embodiments. In step 810, a KF event is identified, and each of the key

pair tables that have KF as the ending event are increased for the real part in the

appropriate matrix element, with a Kl event being the starting event. In one aspect, KF



might not have just come in, but could be part of a whole collection of events being

processed.

[0141] In step 820, for each KF event, each K2 final event to which KF is correlated as

an initial event is determined. In step 830, the imaginary part of the values from 810 is

adjusted based on the number of K2 final events. Depending on the number of K2

transactions, the imaginary part of the appropriate matrix element can then be adjusted

(e.g. increased, decreased, set, or reset). At this point, the imaginary part for just one

matrix element (e.g. the matrix element from (a)) of tables for KF could be determined.

Or, all of the other matrix elements of the tables could also be determined as well based

on the value for the specific matrix elements just determined. For example, all of the

other matrix elements of a table can be updated to reflect that the K2 transaction

occurred. This can be done when all of the imaginary parts are the same, or if just one

value is stored for an entire table.

[0142] In one embodiment, the default for the imaginary part can be set at zero or

some average value for a likelihood that a transaction occurs. If after a certain amount

of time, there are no transactions correlated to it, then the value might increase and

continue to increase. Or the default could be set at a high impedance, and then lowered

as more transactions occur. In another embodiment, if the future transaction is

fraudulent, then the complex part can also be changed to reflect a higher impedance

since a valid transaction does not occur. In another embodiment, if a decline occurs

after a transaction then the impedance is increased (e.g. the imaginary part is

decreased by one), if an acceptance occurs after a transaction then the impedance is

decreased (e.g. the imaginary part is increased by one).

[0143] Instead of or in addition to the above use of imaginary values for impedance,

greater impedance can also correspond to fraud. If a fraud transaction K2 is found to

correlate to a transaction K 1 , then the <KI:K1> matrix elements (or just a specific

element) can have the impedance increased. Thus, the impedance can reflect the

profitability of the present transaction. For example, certain transactions happening

right after buying a concert ticket can be. associated with fraud, which is an example of

where each matrix element may have its own complex part.



[0144] In some embodiments, both real and imaginary parts of a matrix element can

contribute to an overall value, which provides whether the transaction is a good

transaction with regards to likely occurring or being a transaction that leads to other

transactions. Such transactions can be encouraged. In other embodiments, values for

the real or the imaginary components can be analyzed separately. In one

implementation, when complex numbers are used, multiplications are performed by

multiplying the real parts by the real parts and imaginary parts by the imaginary parts

(i.e. real* real and imaginary* imaginary).

[0145] A . Incentive To Encourage A Gateway Transaction

[0146] A transaction can be determined to be a gateway transaction that leads to

many other transactions, e.g. when a transaction has a low impedance. A gateway

transaction can then be encouraged with an incentive. For example, a merchant can

send a incentive for a transaction knowing that the transaction is correlated to other

later transactions with that merchant. As another example, an incentive can be sent for

a transaction at a first merchant that is known to correlate to later transactions at a

second merchant. The cost of the incentive could be shared between the two

merchants. However, the specific later transaction need not be known.

[0147] FIG. 9 is a flowchart of a method 900 for providing an incentive to a consumer

to encourage a gateway transaction according to embodiments. In step 910, data

corresponding to transactions associated with the consumer are received. In one

embodiment, the transactions are ones previously performed by the consumer.

[0148] In step 920, a first group of transactions are correlated to respective

transactions of a first type. In one embodiment, a transaction of a particular type

corresponds to a specific key, as described above. For example, a transaction of the

first type can be for a specific merchant, industry code, product code, etc. In one

aspect, a correlated transaction of the first group occurs after a respective transaction of

the first type.

[0149] In step 930, a computer system determines a likelihood of any transaction

occurring after a transaction of the first type initiated by the consumer. The likelihood

can be determined in various ways. In one embodiment, determining the likelihood uses



the number of correlated transactions. For example, the more correlated transactions

can mean that the likelihood of a future transaction is greater. In another example, the

number can be used in variety of ways, e.g., to increase or decrease a value that is

proportional to the number. Then the value can be used to determine the likelihood.

[0150] In some embodiments, a value (e.g. imaginary part of the matrix element) can

be increased when a correlated transaction occurs after a transaction of the first type.

The value stored can be associated with an identifier of the first type of transaction (e.g.

KF). In one implementation, the value can be decreased when a decline of a correlated

transaction occurs after a transaction of the first type. In another implementation, the

value can be decreased when a correlated transaction does not occur after a

transaction of the first type during each of one or more time periods.

[0151] In one embodiment, many values can be used, e.g., for different times for a

<KI:KF> pair and for a different <KI:KF> pairs. In this manner, one can determine when

is a best time to incentivize a transaction of the first type. In one aspect, just one

imaginary part of a matrix element can be used. In another aspect, an average or sum

of all of the imaginary parts of the matrix elements of a particular table can be used to

determine whether any future transaction is likely. Also, the imaginary part can be

aggregated over all Kl correlated to a KF to determine a total likelihood that a KF will

provide more transactions. In other embodiments, one can integrate over all key pair

tables with KF as an initial key, as opposed to using a pre-computed imaginary part of a

matrix element..

[0152] In step 940, an incentive for a future transaction of the first type is sent to the

consumer based on the likelihood being greater than a threshold. In one embodiment,

time intervals between the correlated transactions and the transactions of the first type

are tracked, e.g., using the tables described above. In one implementation, one can

determine a number of correlated transactions having time intervals within a specified

range, and the incentive can be sent when the number is above a threshold. For

example, when the number of transactions within the third, fourth, and fifth time ranges

is above a threshold, the incentive can be sent. As an illustration, the third, fourth, and

fifth time ranges can correspond to 30 minutes to four hours. In this manner, the payoff

of the future transactions being soon can be a determining feature.



[0153] In another embodiment, each of the tables with KF as the final transaction can

be used to determine exactly when to send an incentive for the KF transaction and what

the incentive might be. For example, the value (e.g. measuring impedance) can be

associated with a particular time of a transaction of the first type occurring, and the

incentive is sent at a time correlated with the particular time. In yet another embodiment,

the correlated transactions can be correlated specifically to a transaction of the first type

occurring at the particular time. Thus, although a transaction of the first type might be

more likely to occur at a certain time, a first-type transaction occurring at a different time

might be more likely to lead to future transactions.

[0154] B. Incentive To Encourage Transactions After A Dead End

[0155] A transaction can also be determined to be a dead end that does not lead to

many later transactions. A high impedance can convey that the transaction is a dead

end as no further transactions occur very often. In such instances, it can be determined

that incentives are needed to encourage other transactions (e.g. as they do not happen

naturally). Thus, transactions can be sent after a dead end.

[0156] FIG. 10 is a flowchart of a method 900 for providing an incentive to a consumer

to encourage transactions after a dead end according to embodiments. In step 1010,

data corresponding to transactions associated with the consumer are received. In one

embodiment, the transactions are ones previously performed by the consumer.

[0157] In step 1020, an amount of transactions that are correlated to a first transaction

type and that occur after the first transaction type are determined. In various

embodiments, the amount of transactions can be determined by methods described

above. For example, the imaginary part of matrix element of key pair tables can be

used to track the amount. In another embodiment, the key pair tables can be searched

to identify the amount. The amount can be the number of correlated transactions or a

value derived from the number.

[0158] In step 1030, an incentive for any transaction based on the amount being below

a threshold is sent after a transaction of the first transaction type occurs. In one

embodiment, the incentive can be sent when the amount is below the threshold and if

certain other criteria are met. A criteria can be if an incentive (e.g. from incentive



system 27) is for a transaction that the consumer is known to initiate or is likely to

initiate, e.g., based on other transaction patterns. In one aspect, the incentive can be

for a second merchant near the merchant for the transaction of the first type. In this

manner, a consumer might be likely to use the incentive since the consumer is near or

is often near the second merchant. The incentive can be sent as a message to a

phone, which can have an advantage of reaching the consumer soon after the dead end

transaction occurs and when the consumer's location can be easily known based on the

location of the merchant.

[0159] In one embodiment, a criteria can be transaction patterns of other consumers

(e.g. of affinity groups to which a consumer is similar), which can also be used to

determine the incentive. For example, a dead end can be identified (e.g. by a computer

system) for a consumer, and then identify a similar affinity group that does not show this

dead end. An analysis can be made as to why the dead end exists, and actions taken

to cause the dead end not to occur (e.g. sending a coupon, pre-authorization, or other

incentive). For example, stores that the one affinity group does go to after the

transaction can be identified, and coupons for that store can be sent to the consumer for

that store. As another example, one can identify stores geographically near a merchant

that is a dead end and send a coupon for a nearby store, even potentially for use within

a short time period after a predicted visit to the dead end merchant. After seeing if a

strategy works by sending coupons to a couple people in an affinity group, coupons can

be sent to more people in the affinity group (possibly including people just partially in the

affinity group).

[0160] In another embodiment, key pairs that should be correlated, but are not, can be

used as a criteria of whether an incentive should be sent, and what the incentive should

be. In one example, there may be equal transactions at a gas station and at a donut

store, both in the same geographic location (e.g. same zip code). But, the transactions

do not appear enough times to be correlated. The cause could be the consumer is

using cash or another form of payment not being tracked. For instance, if only 10% at

each are with the card, then only 1% might show correlation, which may not ne enough

to normally identify a correlation. After additional analysis, a possible correlation may

be identified, and an incentive can be sent. In one aspect, the incentive can be used to

test whether a correlation actually exists. Such a test can also be done when a



consumer does not show a pattern exhibited in an affinity group to which the consumer

belongs, or when two affinity groups have overlapping membership (but one does not

show a pattern).

[0161] Any of the computer systems mentioned herein may utilize any suitable number

of subsystems. Examples of such subsystems are shown in FIG. 11 in computer

apparatus 1100. In some embodiments, a computer system includes a single

computer apparatus, where the subsystems can be the components of the computer

apparatus. In other embodiments, a computer system can include multiple computer

apparatuses, each being a subsystem, with internal components.

[0162] The subsystems shown in FIG. 11 are interconnected via a system bus 1175.

Additional subsystems such as a printer 1174, keyboard 1178, fixed disk 1179, monitor

1176, which is coupled to display adapter 1182, and others are shown. Peripherals and

input/output (I/O) devices, which couple to I/O controller 1171 , can be connected to the

computer system by any number of means known in the art, such as serial port 1177.

For example, serial port 1177 or external interface 1181 can be used to connect

computer system 1100 to a wide area network such as the Internet, a mouse input

device, or a scanner. The interconnection via system bus 1175 allows the central

processor 1173 to communicate with each subsystem and to control the execution of

instructions from system memory 1172 or the fixed disk 1179, as well as the exchange

of information between subsystems. The system memory 1172 and/or the fixed disk

1179 may embody a computer readable medium.

[0163] A computer system can include a plurality of the same components or

subsystems, e.g., connected together by external interface 1181 . In some

embodiments, computer systems, subsystem, or apparatuses can communicate over a

network. In such instances, one computer can be considered a client and another

computer a server. A client and a server can each include multiple systems,

subsystems, or components, mentioned herein.

[0164] The specific details of particular embodiments may be combined in any suitable

manner without departing from the spirit and scope of embodiments of the invention.

However, other embodiments of the invention may be directed to specific embodiments

relating to each individual aspect, or specific combinations of these individual aspects.



[0165] It should be understood that the present invention as described above can be

implemented in the form of control logic using hardware and/or using computer software

in a modular or integrated manner. Based on the disclosure and teachings provided

herein, a person of ordinary skill in the art will know and appreciate other ways and/or

methods to implement the present invention using hardware and a combination of

hardware and software

[0166] Any of the software components or functions described in this application, may

be implemented as software code to be executed by a processor using any suitable

computer language such as, for example, Java, C++ or Perl using, for example,

conventional or object-oriented techniques. The software code may be stored as a

series of instructions, or commands on a computer readable medium for storage and/or

transmission, suitable media include random access memory (RAM), a read only

memory (ROM), a magnetic medium such as a hard-drive or a floppy disk, or an optical

medium such as a compact disk (CD) or DVD (digital versatile disk), flash memory, and

the like. The computer readable medium may be any combination of such storage or

transmission devices. Any of the values mentioned herein can be output from one

component to another component and can be output to the user.

[0167] Such programs may also be encoded and transmitted using carrier signals

adapted for transmission via wired, optical, and/or wireless networks conforming to a

variety of protocols, including the Internet. As such, a computer readable medium

according to an embodiment of the present invention may be created using a data

signal encoded with such programs. Computer readable media encoded with the

program code may be packaged with a compatible device or provided separately from

other devices (e.g., via Internet download). Any such computer readable medium may

reside on or within a single computer program product (e.g. a hard drive, a CD, or an

entire computer system), and may be present on or within different computer program

products within a system or network. A computer system may include a monitor,

printer, or other suitable display for providing any of the results mentioned herein to a

user.

[0168] The above description of exemplary embodiments of the invention has been

presented for the purposes of illustration and description. It is not intended to be



exhaustive or to limit the invention to the precise form described, and many

modifications and variations are possible in light of the teaching above. The

embodiments were chosen and described in order to best explain the principles of the

invention and its practical applications to thereby enable others skilled in the art to best

utilize the invention in various embodiments and with various modifications as are suited

to the particular use contemplated.



WHAT IS CLAIMED IS:

1. A method of providing an incentive to a consumer, the method

comprising:

receiving data corresponding to previous transactions;

a computer system determining one or more patterns of the previous

transactions;

based on the determined patterns of the previous transactions,

determining a likelihood for the future transaction at a plurality of times;

based on the likelihoods at the plurality of times, predicting a time window

when the consumer is likely to initiate a future transaction; and

sending an incentive associated with the future transaction to the

consumer such that the consumer receives the incentive at a time correlated with the

predicted time window.

2 . The method of claim 1, wherein determining one or more patterns

of the previous transactions includes:

associating one or more keys with each previous transaction;

correlating pairs of previous transactions, each correlated pair associated

with a particular pair of keys; and

for each correlated pair, determining time intervals between the

transactions of the correlated pair; and

for each key pair:

tracking numbers of occurrences of correlated pairs having time

intervals within specified time ranges, the transactions of the correlated pairs being

associated with corresponding keys of the key pair.

3 . The method of claim 1, further comprising:

specifying specific values for categories associated with the future

transaction, wherein the time window is when the consumer is likely to initiate a future

transaction having the specified values.

4. The method of claim 1, wherein the time window is not of a

predetermined duration.



5 . The method of claim 1, wherein the previous transactions are

associated with the consumer and/or with one or more other consumers similar to the

consumer.

6 . The method of claim 5 , wherein the time window when the

consumer is likely to initiate the future transaction is based on a likelihood of the one or

more other consumers initiating the future transaction.

7 . The method of claim 1, wherein predicting the time window includes

identifying a time when the likelihood is above a first threshold.

8. The method of claim 7 , wherein the computer system determining a

pattern of the previous transactions includes tracking a plurality of likelihood values of

the future transaction, each likelihood value corresponding to a different frequency for

the occurrence of the future transaction.

9 . The method of claim 7 , wherein the start of the time window is at a

predetermined time relative to the identified time when the likelihood is above the first

threshold.

10. The method of claim 7 , wherein predicting the time window further

includes identifying a time when the likelihood is below a second threshold and above

the first threshold.

11. The method of claim 1, further comprising:

predicting a merchant at which the future transaction is to occur, wherein

the incentive is for a first product that is available at the merchant, wherein the first

product is a different product than a product predicted for the future transaction.

12. The method of claim 1, wherein the consumer receives the

incentive during the predicted time window.

13. The method of claim 1, wherein the incentive is sent at a

predetermined time before the predicted time period.



14. The method of claim 1, wherein the incentive is valid only during

the predicted time window.

15. The method of claim 1, further comprising:

after predicting a time window when the consumer is likely to initiate a

future transaction, determining a cost associated with the future transaction and/or a

plurality of incentives;

determining an incentive to send based on an analysis of a likelihood of

the future transaction and the cost.

16. The method of claim 1, wherein sending the incentive for the

transaction to the consumer includes sending an electronic message to the consumer,

wherein the electronic message is selected from the group consisting of an SMS

message, an MMS message, and an e-mail.

17. The method of claim 1, further comprising:

determining a peak time of the plurality of times where the likelihood is a

maximum, wherein the time window is correlated to the peak time.

18. The method of claim 17, wherein the time window is centered

around the peak time.

19. A computer program product comprising a tangible computer

readable medium storing a plurality of instructions for controlling one or more

processors to perform the method of claim 1.

20. A computer system comprising:

one or more processors; and

the computer program product of claim 19.

2 1. A method of providing an incentive to a consumer, the method

comprising:

a computer system determining a likelihood of any transaction occurring

after a first type of transaction initiated by the consumer; and



sending, to the consumer, an incentive for a future transaction of the first

type based on the likelihood being greater than a threshold.

22. The method of claim 2 1, wherein a transaction of the first type is for

a specific merchant.

23. The method of claim 2 1, further comprising:

receiving data corresponding to transactions associated with the

consumer;

correlating a first group of transactions to respective transactions of the

first type, wherein a correlated transaction of the first group occurs after a respective

transaction of the first type, wherein determining the likelihood uses a number of the

correlated transactions of the first group.

24. The method of claim 23, further comprising:

tracking time intervals between the correlated transactions and the

transactions of the first type, wherein determining the likelihood includes:

determining a number of correlated transactions having time intervals

within a specified range, and wherein the incentive is sent when the number of

correlated transactions having time intervals within a specified range is above a

threshold.

25. The method of claim 23, further comprising;

increasing a value when a correlated transaction occurs after a transaction

of the first type, the value stored associated with an identifier of the first type of

transaction.

26. The method of claim 25, further comprising:

decreasing the value when a decline of a correlated transaction occurs

after a transaction of the first type.

27. The method of claim 25, further comprising:

decreasing the value when a correlated transaction does not occur after a

transaction of the first type during each of one or more time periods.



28. The method of claim 25, wherein the value is an imaginary part of a

complex number, wherein the real part determines a likelihood of a transaction of the

first type occurring.

29. The method of claim 28, wherein the value is associated with a

particular time of a transaction of the first type occurring, and wherein the incentive is

sent at a time correlated with the particular time.

30. The method of claim 29, wherein the correlated transactions are

correlated specifically to a transaction of the first type occurring at the particular time.

3 1 . A method of providing an incentive to a consumer, the method

comprising:

a computer system determining an amount of transactions that are

correlated to a first transaction type and that occur after the first transaction type; and

after a transaction of the first transaction type occurs, sending an incentive

for any transaction based on the amount being below a threshold.

32. The method of claim 3 1 , wherein the incentive is for a merchant

near the merchant for the transaction of the first type.

33. The method of claim 3 1 , wherein the incentive is for a future

transaction that is likely to occur after a transaction of the first transaction type by a

group of consumers that are similar to the consumer.

34. The method of claim 33, further comprising:

determining a time window relative to a transaction of the first transaction

type in which the future transaction is likely for the group of consumers, wherein the

incentive is sent at a time that is correlated to the time window relative to the occurrence

of the transaction of the first transaction type by the consumer.
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