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METHOD, SYSTEM, AND PORTABLE CONSUMER DEVICE USING
WILDCARD VALUES

BACKGROUND OF THE INVENTION

[0001] Smart cards are used in a variety of financial transactions. For example, smart
cards are used in banking and point of sale transactions, loyalty schemes, electronic tolling
and electronic ticketing. During a financial transaction, a smart card system uses a card
access device to read and write data to a smart card. Hardware and sofiware associated with
the card access device are also used to perform the transaction. In some cases, the card
access device is in communication with a host system or host. The host system may include a
server computer operated by a merchant or an organization affiliated with a merchant (e.g., a
credit or debit card company).

[0002] A smart card preferably stores as much information about the cardholder as
possible. For example, cardholder information such as cardholder passport information,
name, address, account number, card expiration date, etc. can be stored electronically in a
memory in a smart card. When a consumer uses the smart card, such information can be used

to identify the consumer and provide information about the consumer to a particular merchant

. during a product purchase.

[0003] It is also desirable to store cardholder preferences in a memory on the smart
card. A cardholder’s preferences may be used in a number of ways that can benefit the
cardholder. For example, the cardholder’s personal preferences can be used to automatically
identify what additional goods or services might be offered to the cardholder. For instance, a
cardholder may prefer first class seéting when flying on an airline. When the cardholder
purchases-a plane ticket with a smart card having this preference, the cardholder can insert
the smart card into an appropriate kiosk for purchasing plane tickets. First class seating
choices may be automatically presented to the cardholder before presenting business class or
economy seating choices to the cardholder. The cardholder can then use the smart card to
purchase a first class plane ticket. Accordingly, preferences that are stored on the smart card
can personalize a consumer’s transaction.

[0004] Preference information, cardholder identification information, and other
information can be stored on an EEPROM (electronic erasable programmable read only

memory) or other memory in the smart card. However, because the smart card is portable
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and small, the data storage capacity in'the memory in the smart card is limited. Although it
would be desirable to store as much information about the cardholder as possible on the smart
card, it is not practical to do so. It would be desirable to store as much specific cardholder
information in a memory in a smart card, while also minimizing the amount of data stored on
the smart card.

[0005] It would also be desirable to provide for novel reward and purchasing schemes
associated with a portable consumer device such as a smart card.

[0006] Embodiments of the invention address these and other problems, individually

and collectively.

BRIEF SUMMARY OF THE INVENTION

[0007] Embodiments of the invention are directed to portable consumer devices such
as smart cards, methods of using portable consumer devices, and systems including portable
consumer devices.

[0008] One embodiment of the invention is directed to a portable consumer device to
be used by a consumer, the portable consumer device comprising: a body; and a computer
readable medium coupled to the body, the computer readable medium comprising a data
string including one or more wildcard values, wherein the data string is specifically
associated with the consumer.

[0009] Another embodiment of the invention is directed to a method for using a
portable consumer device to be used by a consumer, the method comprising: (a) providing for
a portable consumer device comprising a computer readable medium coupled to a body, the
computer readable medium comprising a first data string including one or more wildcard
values, wherein the first data string is specifically associated with the consumer; (b)
retrieving the first data string; (c) comparing the first data string to a second data string; and
(d) providing an output after (c).

[0010] Another embodiment of the invention is directed to a method comprising: (a)
providing for a card comprising a computer readable medium comprising a first data string
including one or more wildcard values, wherein the first data string is specifically associated
with a purchasing preference of the consumer; (b) retrieving the first data string using a card
access device (CAD); (c) comparing the first data string to a second data string, wherein the

second data string comprises an identification code for a product that is purchased by the
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consumer; and (d) after (c), if the first data string encompasses the second data string,
informing the consumer that the consumer is entitled to a reward.

[0011] These and other embodiments of the invention are described in further detail

below with reference to the drawings and the Detailed Description.

5 BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 shows a block diagram of a system according to an embodiment of the
invention.
[0013] FIG. 2 shows a schematic drawing of a portable consumer device in the form
of a card.

10 [0014] FIG. 3 shows a flowchart illustrating a method according to an embodiment of
the invention.
[0015] FIG. 4(a) shows a flowchart illustrating a method according to an embodiment

of the invention.
[0016] FIG. 4(b) shows a flowchart illustrating a method according to an embodiment

15 ofthe invention
[0017] FIG. 5(a) shows a flowchart illustrating a method according to an embodiment

of the invention. ’
[0018] FIG. 5(b) shows a flowchart illustrating a method according to an embodiment

of the invention.
20 [0019] These and other embodiments are described in further detail below with

respect to the Detailed Description.

DETAILED DESCRIPTION

[0020] Embodiments of the invention are directed to portable consumer devices,
methods of using portable consumer devices, and systems using portablé consumer devices.
25  The devices, methods, and systems can be used in any suitable environment. For example,
embodiments of the invention can be used in retail merchant and service ofganization
payment systems that include a number of “acceptance points.” Each acceptance point may
accept a portable consumer device such as a smart card. An acceptancc pomt may be a “point
of sale” (POS). A point of sale can be a point where a consumer uses the- portable consumer

30 device to purchase a good or service. Examples of points of sale include cash registers at
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stores or restaurants, as well as home computer terminals with access devices that can read
and write data to a portable consumer device.

[0021] 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.

[0022] The portable consumer devices according to embodiments of the invention
may be in any suitable form. For example, the 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).
For example, the portable consumer devices may include smart cards, ordinary credit or debit
cards (with a magnetic strip and without a microprocessor), a keychain device (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.

-[0023] Preferably, the portable consumer devices are smart cards. A “smart card”

generally refers to a wallet-sized card that includes a microprocessor or microcontroller to
store and manage data within the card. A typical smart card includes a microprocessor
embedded within or on a planar plastic body that is electrically connected to external
electrical contacts on the smart card’s exterior. The smart card may also include a computer
readable medium such as a programmable read only memory (EEPROM) for storing
consumer data. Other computer readable media such as ROM (read only memory) or RAM
(random access memory) chips may also be included in the smart card. A ROM chip can be
used to store a card operating system. A RAM chip can be used for temporarily storing data
in the smart card. Any of these examples of computer readable media may be electrically
coupled to the microprocessor.

[0024] In embodiments of the invention, one or more data strings with “wildcard”
values are stored digitally in a computer readable medium in a portable consumer device.
The computer readable medium may be an EEPROM, magnetic stripe, or other memory type
device. As used herein, a “wildcard value” includes a symbol that matches any symbol or
symbols in a data string. The symbol or symbols encompassed by a wildcard value may
include alphanumeric characters. In some embodiments, it is possible for the wildcard value

to not match or not encompass symbols or symbols in a data string. For example, it is
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possible that a wildcard value such as “*” may exclude one or more symbols such as the
letters A-E.

[0025] Illustratively, the data string “0-727&” may be a first data string. The “&”
symbol is a wildcard value that may serve as a truncation symbol (thereby representing one
or more characters). The first data string would encompass a plurality of second data strings
such as “0-727888”, “0-7275”, “0-727989”, etc. In other embodiments, the data string
“0-727?8779” may be a first data string where each “?” represents a wildcard value for a
single symbol or character. The first data string would encompass second data strings such as
“0-727182297, “0-72738299”, etc.

[0026] A data string with one or more wildcard values may encompass two or more
data strings that represent various items such as goods, services, or loaned products. For
example, a data string including one or more wildcard values can represent a range of product
identification codes (e.g., universal product codes or UPCs, stock keeping units or SKUs,
ISBNs (International Standard Book Numbers), customized product codes, etc.), rather than a
single identification code. Accordingly, a single data string including the one or more
wildcard values may be used to identify tens or hundreds of items (e.g., hundreds of goods or
services), instead of just one item. The identified tens, hundreds, or thousands of items may
be within a larger group of items.

[0027] Tllustratively, the data string “0726$” may be a first data string, where the “§”
is a wildcard value representing a single character. The first two digits “07” may indicate
that a product is from manufacturer Q, and the second two digits “26” may indicate that the
product is a soft drink product. The last digit, represented by “$” may indicate the particular
type of soft drink. For example, if the “$” is 1, then the code “07261” may indicate root beer.
If the “$” is 2, then the code “07262” may indicate cola, etc.

[0028] The one or more data strings with wildcard values can be specifically
associated with a particular consumer’s characteristics or behavior. This is compared to a
data string that would be commonly used for all consumers irrespective of the consumer’s
characteristics or purchasing behavior. For example, in embodiments of the invention, a data
string with one or more wildcard values may indicate a consumer’s purchasing behavior with
respect to a particular type of good or service. In some embodiments, one or more data
strings can be updated (e.g., by a host including a server computer) over time to reflect a
consumer’s changing preferences or buying habits.

[0029] Tllustratively, the consumer may have a preference for buying juice made by

company X and this preference may be stored on the consumer’s portable consumer device as
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a data string with wildcard values. The data string “385767” may represent all juices made
by company X, where “?” is a wildcard value that represents any number or specific type of
alphanumeric values. For example, if company X makes 10 different juices, then there may
be 10 different product identification codes for those 10 different juices. For instance, apple
juice made by company X may be represented by the data string “3857601”, orange juice
made by company X may be represented by the data string “3857602”, cranberry juice made
by company X may be represented by “3857603”, etc. In embodiments of the invention,
instead of storing 10 different data strings for 10 different types of juices on the consumer’s
portable consumer device to indicate the consumer’s preference for buying juice from
company X, only one data string with one or more wildcard values can be stored on the
portable consumer device. The consumer’s relevant preference is captured electronically and
is stored on the portable consumer device in a way that minimizes the amount of data stored
on the portable consumer device.

[0030] Storing a data string with one or more wildcard values in a portable consumer
device has a number of advantages. For example, the storage space on a portable consumer
device is limited due to the portable consumer device’s size. In some embodiments, the one
or more wildcard values stored on a portable consumer device may represent a portion of a
product identification code (rather than the full number) identifying a subgroup of products
rather than a single product. This reduces the data storage requirements in the portable
consumer device.

[0031] There are millions of product identification codes in commerce. Because of
data storage capacity limits in a portable consumer device, it is generally impractical to store
the entire product identification codes for all products relevant to a particular consumer on
the consumer’s portable consumer device. As illustrated above, embodiments of the
invention address this problem and other problems in an effective way.

[0032] The data strings with wildcard values can allow a consumer to electronically
identify particular preferences at a point of sale (POS). In the example described above, the
merchant or organization associated with the merchant may not necessarily be interested in
the particular type of juice that the consumer is buying. The merchant or organization
associated with the merchant may only be interested in the fact that the consumer buys juice,
generally. In this way, new offers or rewards pertinent to juice purchases can be presented to
the consumer and it is not necessary to record the complete product identification codes for

every single type of juice purchased by the consumer.
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[0033] The data string including the one or more wildcard values may also be used to
identify items that are not to be used by a consumer. For example, the data string including
one or more wildcard values may encompass different identification codes for products that a
consumer is not allowed to buy. For instance, the consumer may be an adult who is not
permitted by buy cigarettes due to health risks. A data string including a wildcard value that
encompasses identification codes for cigarettes may be stored on the consumer’s portable
consumer device. If the consumer tries to purchase cigarettes using the portable consumer
device, the access device (or computer coupled to the access device) may inform the
consumer that the purchase is not allowed. In these embodiments, the portable consumer
devices can be used to restrict the consumer from purchasing or obtaining different items.
[0034] The data strings with one or more wildcard values can be used in purchasing
transactions and/or reward programs. A “reward” may be anything that benefits the
consumer. Examples of rewards include discounts on present or future purchases, coupons,
gifts, etc. A “variable reward” is a reward wherein the amount and/or type of reward varies
depending upon the particular consumer’s characteristics (e.g., the specific consumer’s
purchasing behavior). This is compared to a standard reward where the reward is the same to
each consumer, regardless of the consumer’s particular characteristics. Accordingly, in
embodiments of the invention, reward sponsors and/or merchant organizations can provide
unique rewards for each consumer. The rewards may be customized for the consumer based
on pre-determined product preferences or past purchasing behavior.

[0035] In some embodiments, when the consumer performs a qualifying transaction
and a reward program is invoked, a card acceptance device (CAD) application or website
application can query the portable consumer device to obtain the data for consumer
preferences from the dynamic data fields in the portable consumer device. These data are
then used by the card acceptance device (CAD) application or website application to
determine if a standard or non-standard reward accumulation and/or redemption should be
processed. If the consumer preference data strings do not indicate a non-standard approach,
the card acceptance device (CAD) application or website application determines if a reward
accumulation or redemption should occur. Once confirmed, the card acceptance device
(CAD) application or the website application processes the reward transaction using a default
methodology. If the preference data strings indicate a non-standard approach, the card
acceptance device (CAD) application or website application utilizes alternative logic to

complete an enhanced reward accumulation and/or redemption.



10

15

20

25

30

e PCT/US2004/028551

uyy =
el el ey e

WO 2005/024713) 1.«

[0036] In a typical reward process, a data string including one or more values may be
determined for a particular consumer based on the consumer’s past purchasing behavior and
the data string may encbmpass codes for products that the consumer prefers buying. If, for
example, the consumer regularly purchases juice at a supermarket, an organization that
operates the supermarket or that is affiliated with the supermarket may create a data string
that represents the consumer’s preference for buying juice. The created data string includes
one or more wildcard values and is stored on a computer readable medium in the consumer’s
portable consumer device. The data string including the one or more wildcard values may
encompass the SKU’s (stock keeping units) of juices, but not include the SKU’s, for
example, of cereal. This data string is then stored on the consumer’s portable consumer
device (e.g., a smart card).

[0037] When the consumer makes a subsequent purchase of juice at a point of sale
(POS) location such as a supermarket, an access device (or computer coupled to the access
device) such as a card access device may use the data string including the one or more
wildcard values to indicate that the user has a preference for purchasing juice. Subsequently,
the access device or a computer coupled to the access device may present the consumer with
an output. The output may be, for example, a coupon that provides a discount on a
subsequent juice purchase. The output may alternatively be a discount on the consumer’s
current purchase, because the consumer made another juice purchase. In each instance, the
consumer is rewarded because the consumer exhibits loyalty towards the purchase of juice.
The process of rewarding the consumer for purchasing a series of goods or services may be
characterized as a “loyalty scheme”.

[0038] Using this approach, a reward sponsor and/or merchant operator can provide
more attractive rewards to priority customers, insuring greater effectiveness in retaining
valued customers. Alternatively or additionally, this approach can be used to promote certain
products or services to customers that are most likely to purchase them based on past
purchase behavior or identified preferences.

[0039] The above described methods allow a rewards sponsor and/or merchant to
provide consumers with customized rewards at the point of sale (both physical and
virtual/website) that are reflective of the consumer’s stated preferences or preferences
identified via past purchases. As noted above, the use of wildcard values minimizes the
storage of extensive amounts of data on a portable consumer device and facilitates the

dynamic adjustment of values as each new purchase transaction is completed.
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[0040] A system according to an embodiment of the invention may include a server
computer, an access device, and a communication medium. In some embodiments, a
physical point of sale device may be in communication with a host server computer operated
by a particular merchant via a communication medium such as the Internet. A central body
(e.g., a merchant organization) can establish reward program parameters and can provide a
facility for merchants and other participants to download such parameters and terms and
conditions to each CAD. In other embodiments, a consumer can use a portable consumer
device with a card acceptance device (CAD) that is offline, and is not in communication with
a host server computer.

[0041] FIG. 1 shows a block diagram of a system 70 according to an embodiment of
the invention. The system 70 includes a server computer 52 coupled to access devices 56(a),
56(b) via a communication medium 54. The communication medium 54 may include any
suitable electronic data communication medium including wired and/or wireless links. The
communication medium 54 may include the Internet.

[0042] Computer terminals (not shown) such as personal computers may be between
the access devices 56(a), 56(b) and the communication medium 54. The access devices
56(a), 56(b) may be card access devices (CADs) and are respectively at different points of
sale 58(a), 58(b). The different points of sale 58(a), 58(b) may include, for example, cash
registers in stores, kiosks, etc. Two points of sale 58(a), 58(b) are shown for simplicity of
illustration, and embodiments of thé invention can have many more points of sale, access
devices, etc. The server computer 52 may run a website for a merchant or for an organization
associated with the merchant (e.g., a credit card company).

[0043] The server computer 52 is typically a powerful computer or cluster of
computers. For example, the server computer 52 can be a large mainframe, a minicomputer
cluster, or a group of servers functioning as a unit. In one example, the server computer 52
may be a database server coupled to a web server. Moreover, the server computer 52 can
behave as a single computer, which services the requests of one or more client computers
coupled to or incorporated in the access devices 56(a), 56(b).

[0044] At each point of sale 58(a), 58(b), each consumer can use a portable consumer
device 60(a), 60(b), which can engage an access device 56(a), S6(b). For example, the
access devices 56(a), 56(b) may be card access devices, and the portable consumer devices
60(a), 60(b) may be smart cards. The smart cards can be inserted into or pass through a
portion of the access devices 56(a), 56(b) to engage them. Each access device 56(a), 56(b)
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can read or write data (such as the data strings with one or more wildcard values) to a
computer readable medium in a portable consumer device 60(a), 60(b).

[0045] Each portable consumer device 60(a), 60(b) can be uniquely associated with a
different consumer. For example, each portable consumer device 60(a), 60(b) could be a
smart card that is used by a particular consumer. Each portable consumer device 60(a), 60(b)
may have data specifically associated with each consumer on it. For example, each portable
consumer device 60 may be embossed with a consumer’s account number, a consumer’s
name, a consumer’s address, etc. This information can also be stored electronically in the
portable consumer device 60.

[0046] Software applications may reside in or provide support to the access devices
56(a), 56(b) or a website run on the server computer 52. The software applications may be
created using any suitable programming language. A set of variable parameters can be used
by an application residing on the access devices 56(a), 56(b) or the server computer 52 to
determine when rewards are accumulated or redeemed if a qualifying purchase transaction is
conducted by a consumer. These parameters can be downloaded and updated from a central
host system including the server computer 52.

[0047] Another software component that can be included in the system 70 is within
an applet (or other type of progfam) stored on the portable consumer device 60(a), 60(b)
(e.g., smart card, etc.). This component includes a dynamic data field that is updated each
time the corresponding rewards programs accumulate or redeem a reward. This component
can also be modified or updated based on consumer identification of product preferences (via
a separate software application and card access device (CAD) connected to a kiosk 6r other
computer). These values represent past behaviors and specific consumer product preferences
that can be used to customize future reward redemption and accumulation.

[0048] A schematic diagram of a portable consumer device 60 in the form of a smart
card is shown in FIG. 2. FIG. 2 shows a portable consumer device 60 including a body 68
comprising plastic. The body 68 may be planar and supports a processor and memory 64 as
well as input/output terminals 62. The processor and memory 64 may be embedded in or
mounted on the body 68. The input/output terminals 62 provide data input and output to the
processor and memory 64. An embossed area 72 is also in the body 68 and may include the
consumer’s name, expiration date of the portable consumer device 60, etc. A magnetic stripe
76 like those found in ordinary credit cards may also be present in the portable consumer
device 76. The magnetic stripe 76 and/or the memory in the processor and memory 64 may

constitute a computer readable medium in which one or more data strings, each including one
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or more wildcard values may be stored. If the portable consumer device 76 is a smart card, it
may store financial or identification information, and may be a device that conforms to ISO
standard 7816, or other smart card standard.

[0049] FIG. 3 shows a flowchart including a general method according to an
embodiment of the invention. As shown in the flowchart, the method includes providing a
portable consumer device (step 22). Initially, a first data string including one or more
wildcard values may be provided by the server computer 52 to the portable consumer device.
After the portable consumer device is provided to the consumer, the first data string including
one or more wildcard values may be retrieved from a computer readable medium in the
portable consumer device (step 24). A card access device (CAD) or other access device may
retrieve the first data string. Once obtained, the card access device may then compare the
first data string with one or more second data strings (step 26). The one or more second data
strings may include identification codes for different products. For example, if the consumer
is purchasing a product such as a can of soup, the identification code (e.g., the SKU) for that
product can form a second data string, which can be input into a card access device so that it
can determine if the first data string encompasses the second data string. A computer coupled
to the card access device could alternatively perform this function. As is known in the art, a
scanner can be used to scan the identification code on the product and the identification code
can be electronically input into the computer or the card access device. Before or after the
product identification code is scanned and input, the card access device can read the first data
string including one or more wildcard values that is stored on the portable consumer device.

The card access device can then compare the first data string with the one or more wildcard

' values to the second data string corresponding to the product identification code (step 26).

[0050] Tn some embodiments, the one or more second data strings could also include
wildcard values. For example, a portable consumer device may store a first data string
including “1234?" to identify a consumer preference for a manufacturer X that is identified
by the substring “1234”, and where the “?” wildcard value would encompass all products
made by manufacturer X. A merchant Y at a point of sale may program a card access device
with a second data string “12345&” where the “5” indicates only food products made by
manufacturer X and the “&” symbol would encompass additional substrings representing
specific types of food products made by manufacturer X. In this example, at the point of sale,
the first data string in a consumer’s portable access device can be compared with the second
data string in a card access device, and with data strings representing products that are being

purchased by the consumer. By comparing the different data strings, the merchant Y can
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allow the consumer to receive a reward for only purchases of food products by manufacturer
X. This example illustrates how first and second data strings may include wildcard values
and may be compared to each other to provide for a specific, efficient, processing
methodology.

[0051] An output can then be provided to the consumer (step 28) after the comparison
is made. For example, an audio or visual output informing the consumer that the consumer
has received a discount on the present purchase can be provided. The audio or visual output
may be a reward output that rewards the consumer for purchasing a particular good or
service.

[0052] Specific examples of exemplary methods are provided in the following
examples. Examples 1 and 2 are described with reference to FIGS. 4(a), 4(b), 5(a), and 5(b).

[0053] Example 1

[0054] ~ FIGS. 4(a) and 4(b) are flowcharts which show how two different customers
with two different purchasing histories may use embodiments of the invention. FIG. 4(a) is
associated with Customer A and FIG. 4(b) is associated with Customer B. The two
customers, Customer A and Customer B, purchase products on a website using a card access
device (CAD) attached to a personal computer in communication with a merchant’s server

computer.
[0055] Referring to FIGS. 4(a) and 4(b), Customer A makes a purchase of two units

* of Product X (UPC code 0-72782-08871-2) using his smart card at Merchant Y’s website

(102 in FIG. 4(a)). Customer B also makes a purchase of two units of Product X using her
smart card at Merchant Y’s website (202 in FIG. 4(b)).

[0056] A website sales application records product identification codes and provides
totals for Customer A’s and Customer B’s shopping baskets (126, 226). An output (audio or
visual) including the number of products in the basket, the price and name of each product, as
well as the product identification codes for each product (e.g., UPC codes) can be provided
(136, 232) for each customer.

[0057] Both smart cards (100, 200) contain an electronic coupon (140, 240) for a
discount off the first purchase of Product X with the default discount set at 25%. In each
case, the smart cards (100, 200) show that “Redemptions = 0”, which indicates that the
customers have not redeemed any rewards. Customer A is a repeat visitor that has made

numerous purchases of other similar products at this website and has a preference data string
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of “0-727&"”. This preference data string indicates past purchases and a preference for a
particular product group (142 in FIG. 4(a)). Customer B is a first time visitor to the website
and has a null preference stored on her smart card (242 in FIG. 4(b)).

[0058] Both Customer A and Customer B insert their smart cards into a CAD
attached to a personal computer (104, 204). A website sales application then sends the
product identification information and purchase total to a loyalty application (128, 228). The
website loyalty application compares the customer identification information, total purchase
value, and available rewards stored on the smart card (106, 206). The loyalty application
calculates an accumulation value for the smart card (132, 234) and then makes a
determination as to whether the customer is entitled to a reward (108, 208). If no, then the
loyalty application sends a message to the sales application that no rewards apply to the
purchase (130, 230). If yes, then the loyalty application determines that both purchase
transactions are eligible for a reward and queries the variable field within the smart card to
identify the relevant preference data string for each card (110, 210).

[0059] After retrieving the preference data‘strings (110, 210), the loyalty application
determines if a reward redemption is possible (112, 212). If a reward redemption is not
possible, then the sales application may process the purchase transaction in a normal manner
(134, 236). If a reward redemption is possible, the loyalty application determines if the
customer is a repeat customer (114, 214).

[0060] Referring to FIG. 4(a), if the customer is not a repeat customer, then there is
no prior preference data string and the sales application calculates and processes the
transaction with a reduced total purchase price (124). If the preference data string is relevant
to the current purchase (116), the loyalty application identifies an alternate reward and
calculates a redemption value (120).

[0061] In this example, since Customer A’s preference data string is set at “0-727&”
(142), the website application logic applies an alternative discount of 35% to the purchase
value of both units of Product X (118). The sales application then calculates and processes
the transaction with a reduced total purchase price (124, 122). The sales application displays
a message to Customer A indicating that the reward has been enhanced due to his loyal use of
the merchant website and products.

[0062] Referring to FIG. 4(b), since Customer B’s preference data string is null (242),
the website application completes the calculation and reward processing using a default
discount of 25% (216, 218). The sales application calculates and processes the transaction

with a reduced total purchase price (220, 222).
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[0063] Referring to both FIGS. 4(a) and 4(b), afier the sales application calculates and
processes the transaction with the reduced total purchase price (124, 222), the loyalty
application calculates the accumulation value for the smart card (152, 252), and updates the
reward data on the smart card (138, 224). When Customer A and Customer B use their smart
cards the next time, the smart cards will have updated reward data on their smart cards (144,
244).

[0064] As illustrated by this example, different customers can have different
preference data strings on their respective smart cards. The preference data strings have been
created based on each customer’s past purchasing behavior. These different data strings can
be ﬁsed to provide different rewards for different customers, based on each customer’s
particular loyalty towards a particular product or service. By using the preference data

strings (142, 242), these functions can be performed while minimizing the data stored on the
smart cards (100, 200).

[0065] Example 2

[0066] FIGS. 5(a) and 5(b) are flowcharts, which show how two different customers
with two different purchasing histories may use embodiments of the invention. FIG. 5(a) is
associated with Customer C and FIG. 5(b) is associated with Customer D. Thetwo
customers, Customer C and Customer D, purchase products at a store run by Merchant Q
using a card access device (CAD) attached to an electronic cash register (ECR). In this
example, a server computer is not used.

[0067] Referring to FIGS. 5(a) and 5(b), Customer C and Customer D each make a
purchase totaling $30 using their smart cards at a store operated by Merchant Q (302, 402).
A store point of sale application records the product identification codes and provides a
basket total (324, 422). An output indicating the purchase may be provided for each
customer (332, 430).

[0068] To pay for their purchases, both Customer C and Customer D insert their
smart cards into a CAD attached to an electronic cash register (ECR) (304, 404). Each smart
card (300, 400) contains an electronic reward program providing a $25 discount off any
purchase over $25 once two prior purchases of at least $10 have been completed at Merchant
Q (340, 436). In each case, the smart cards (300, 400) show that “Redemptions = 0” and
“Accumulations = 2”, which indicates that neither customer has not redeemed a reward and

that each customer has accumulated 2 rewards.
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[0069] The loyalty application compares the product IDs, the total purchase value,
and the available rewards stored on the smart card (306, 406). A sales application sends the
product identification information and the purchase total to the loyalty application (326, 424).
The loyalty application then calculates an accumulation value for the smart card (330, 428)
and determines if the purchase qualifies for a reward (308, 408).

[0070] If the customers do not quality for a reward, then the loyalty application sends
a message to the sales application that no rewards apply to the purchase (328, 426). A sales
application can process the transaction in a normal manner (334, 432). If the customers
qualify for a reward, the loyalty application retrieves the preference data string code from the
smart card (310, 410).

[0071] Referring to FIG. 5(a), Customer C previously made two purchases of product
X (of at least $10) at Merchant Q and also stopped at a kiosk provided by Merchant Q and
completed an electronic survey indicating a preference for rewards relating to electronic
products. After completing this survey, a preference data string of “0-729&” was added to
his smart card to record this preference and to signify completion of the survey (342).

[0072] Referring to FIG. 5(b), Customer D’s purchase includes three units of Product
Z.(UPC code = 0-98302-09922-2). Customer D also made two prior purchases (of at least
$10) at Merchant Q and also completed the electronic survey indicating a preference for
rewards relating to snack food products. At that time, a preference data string of “0-983&”
was added to his smart card to record his preference for snack foods and to signify the
successful completion of the survey (438).

[0073] Referring to both FIGS. 5(a) and 5(b), the loyalty application determines if the
purchase transaction qualifies for the reward redemption (312, 412). If reward redemption is
not possible (312, 412), then the sales application may process the purchase transaction in a
normal manner (334, 432), without giving either Customer C or Customer D a reward.
[0074] Reward redemptions are also possible. For Customer C, the loyalty
application identifies an alternate reward and sends a reward description in a print file to the
ECR (316). The loyalty application calculates a $25 discount and adds a printed offer on the
receipt for a free unit of Product X with the next purchase of at least $30 at Merchant Q as a
reward for completing the electronic survey (314). The sales application calculates and
processes the transaction with a reduction in the total purchase price (318, 320).

[0075] For Customer D, the loyalty application identifies a bonus reward and sends a
reward description to the ECR (414). The loyalty application further adds a pﬁnted message

on the receipt informing the customer that the additional discount has been provided as a
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reward for completing the electronic survey and for making a purchase within the designated
“snack foods” product group identified in the survey (416). The loyalty application
calculates a $25 discount and adds an additional discount of $1 off the purchase of Product Z
(418, 420).

[0076] Referring to both FIGS. 5(a)-5(b), after the sales application calculates and
processes the transaction with the reduced total purchase price (320, 420) or processes the
transaction in a normal manner (334, 432), the loyalty application updates the reward data on
the smart card (322, 434). If the sales application processes the transaction with a reduced
total purchase price (320, 420), then the loyalty application calculates an accumulation value
for the smart card (354, 452). When each of Customers C and D use their smart cards the
next time, the smart cards will have the updated reward data to provide for unique rewards
again. As shown by blocks 344, 346, and 439 in FIGS. 5(a) and 5(b), different programs may

allow for different rewards.

[0077] Example 3

[0078] Embodiments of the invention can also be readily applied to other card-based
payment programs such as purchasing cards. In existing purchasing card programs, product
purchases are limited to “business use products” by prohibiting purchase transactions at
merchants with certain merchant-type codes. For example, a purchasing card may be limited
to purchases made at Store Y, which primarily sells office supply equipment. This approach,
however, does not preclude purchases of non-business use products at merchants with an
acceptable merchant-type code and also incorrectly restricts legitimate purchases at
merchants than have been mis-coded or that primarily deal in restricted product types
(resulting in the assignment of a restricted merchant type code) but also offer acceptable
products. For example, an employer may want to issue a purchasing card to an employee that
allows the employee to buy only paper products for the employer, and nothing else. The
employer may use a purchasing card including the above-described data string including one
or more wildcard values to restrict the employee’s purchases to only paper products. The
employee would be allowed to shop at Store Y (which sells primarily office supplies) for
paper products, but would not be allowed by buy office furniture at Store Y. The employee
could shop at Store Z for paper products as well. By recording acceptable product type
ranges using partial product codes and wildcard values stored on the card, the payment
application within a point of sale terminal can determine if any of the products within a

customer’s purchase fall outside of the permitted product-type groups, providing a more
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efficient and accurate method of restricting card use. Accordingly, using a portable consumer
device including data strings including one or more wildcard values, the customer may be

pre-authorized to make specific product purchases, but can be restricted from making other

product purchases.
[0079] Example 4
[0080] Embodiments of the invention can also be readily applied to a card-based

Internet screening program that could be used to limit the use of public (or private) computers
for Internet browsing. Rather than using a traditional software program that filters all
Internet searches based on the same criteria, specific filtering values could be stored on the
smart card which would then be used to facilitate access and log-on to the computer. An
example of such an implementation would be in a library that offers public access to its
computers. The library could issue smart cards as library cards for individuals wishing to use
the computers and could encode distinct filter values on the card based on the customer’s age
or instructions from the customer’s parent or guardian or based on library rules. In addition
to storing a list of acceptable http extensions (as an example) such as .gov and .org, the
library could also use the wildcard values to identify restricted search/key words and phrases
(i.e., “&porn&”, etc.) without requiring that an extensive list of specific phrases be stored in
card memory.

[0081] The terms and expressions which have been employed herein are used as
terms of description and not of limitation, and there is no intention in the use of such terms
and expressions of excluding equivalents of the features shown and described, or portions
thereof, it being recognized that various modifications are possible within the scope of the
invention claimed. Moreover, any one or more features of any embodiment of the invention
may be combined with any one or more other features of any other embodiment of the
invention, without departing from the scope of the invention.

[0082] Also, it should be understood that the present invention as described above can
be implemented in the form of control logic 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 sofiware.
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[0083] All references, patent applications, and patents mentioned above are herein
incorporated by reference in their entirety for all purposes. None of them are admitted to be

prior art to the presently claimed inventions.
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WHAT IS CLAIMED 1I8S:

1. A portable consumer device to be used by a consumer, the portable
consumer device comprising:

a body; and

a computer readable medium coupled to the body, the computer readable
medium comprising a data string including one or more wildcard values, wherein the data

string is specifically associated with the consumer.

2. The portable consumer device of claim 1 wherein the portable
consumer device is a smart card, and wherein the computer readable medium is in the form of

an integrated circuit.

3. The portable consumer device of claim 1 wherein the portable
consumer device is a smart card, wherein the body is a plastic body including an embossed
region with the consumer’s identification, and wherein the computer readable medium is in

the form of an integrated circuit.

4. The portable consumer device of claim 1 wherein the data string
including one or more wildcard values encompasses identification codes for two or more

different products.

5. The portable consumer device of claim 4 wherein the identification

codes optionally include universal product codes (UPC) or stock keeping units (SKUs).

6. The portable consumer device of claim 1 wherein the data siring

including one or more wildcard values encompasses two or more values.

7. The portable consumer device of claim 1 wherein the portable

consumer device is pocket-sized.

8. The portable consumer device of claim 1 wherein the data string is

specifically associated with the consumer’s purchasing preference.

9. The portable consumer device of claim 1 wherein the portable
consumer device is a smart card, and wherein the portable consumer device further comprises

a microprocessor coupled to the body.
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10. A method for using a portable consumer device to be used by a
consumer, the method comprising: V

(a)  providing for a portable consumer device comprising a computer
readable medium coupled to a body, the computer readable medium comprising a first data
string including one or more wildcard values, wherein the first data string is specifically
associated with the consumer;

(b)  retrieving the first data string;

(c) comparing the first data string to a second data string; and

(d)  providing an output after (c).

11.  The method of claim 10 wherein the second data string represents an

identification code for an item, wherein the item is a consumer product.

12.  The method of claim 10 wherein the second data string is a product

identification code.

13.  The method of claim 10 wherein the first data string is associated with

a preference of the consumer.

14.  The method of claim 10 wherein the first data string is associated with

a product preference of the consumer.

15.  The method of claim 10 wherein (c) is performed by a server

computer, accessible through the Internet.

16.  The method of claim 10 wherein the second data string is a universal
product code or stock keeping unit for a product and is encompassed by the first data string,

and wherein (d) comprises informing the consumer that the consumer is entitled to a reward.

17.  The method of claim 10 wherein the portable consumer device is in the
form of a card, and wherein (b) comprises using a card access device (CAD) to retrieve the

first data string.

18.  The method of claim 17 wherein the first data string specifically

associated with the consumer encompasses identification codes for products that the
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consumer is pre-authorized to purchase or encompasses Web sites or messages that the

consumer cannot access.

19.  The method of claim 17 wherein the card is a smart card, wherein the
computer readable medium includes an integrated circuit, and wherein the portable consumer

device further comprises a microprocessor.

20. A method comprising:
(@  providing for a card comprising a computer readable medium

comprising a first data string including one or more wildcard values, wherein the first data

_string is specifically associated with a purchasing preference of the consumer;

(b)  retrieving the first data string using a card access device (CAD);
(c)  comparing the first data string to a second data string, wherein the
second data string comprises an identification code for a product that is purchased by the

consumer; and
(d)  after (c), if the first data string encompasses the second data string,

informing the consumer that the consumer is entitled to a reward.

21.  The method of claim 20 wherein (c) is performed by the card access

device (CAD).

22.  The method of claim 20 wherein (c) is performed by a computer

coupled to the card access device (CAD).
23.  The method of claim 20 wherein the card is a smart card.

24.  The method of claim 20 wherein the card further comprises a

l’l’liCl‘OpI'OCCSSOI‘.

25.  The method of claim 20 further comprising, before (d):
calculating the reward, wherein the reward is based on the number of products
or the cost of products purchased by the consumer that have identification codes that are

encompassed by the first data string.

26.  The method of claim 20 further comprising, after (d):

updating reward data on the computer readable medium in the card.
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27.  The method of claim 20 wherein the computer readable medium

comprises an integrated circuit.

28. The method of claim 20 wherein the reward is a reduction in the

purchase price.

29. The method of claim 20 wherein the identification code is a universal
product code (UPC) or a stock keeping unit (SKU).

30. A system comprising:

(@) a portable consumer device to be used by a consumer, the portable
consumer device comprising (i) a body and (ii) a computer readable medium coupled to the
body, the éomputer readable medium comprising a data string including one or more
wildcard values, wherein the data string is specifically associated with the consumer; and

(b)  anaccess device, wherein the access device is capable of retrieving the

data string from the portable consumer device.

31.  The system of claim 30 wherein the portable consumer device is a

card, and wherein the access device is a card access device.

32.  The system of claim 30 further comprising a cash register or store

system coupled to the access device.

33.  The system of claim 30 further comprising a client computer coupled
to the card access device, and a server computer coupled to the client computer through the

Internet.

34.  The system of claim 30 wherein the computer readable medium

comprises an integrated circuit.

35.  The system of claim 30 wherein the portable consumer device is a

smart card.

36. A system for managing transactions with respect to a consumer,
comprising:
a portable device configured to store a first data string having one or more

wildcard values, wherein the first data string is specifically associated with the consumer; and
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an access device configured to communicate with the portable device and

process a transaction relating to the consumer using the first data string.

37.  The system of claim 36 wherein the first data string encompasses a

plurality of product codes.

38.  The system of claim 37 wherein the plurality of product codes include

a universal product (UPC) or a stock keeping unit (SKU).

39.  The system of claim 36 wherein the first data string represents one or

more product preferences of the consumer.

40.  The system of claim 39 wherein the first data string is updated by the

access device depending on one or more products purchased during the transaction.

41.  The system of claim 36 wherein the first data string encompasses a
plurality of product codes corresponding to a plurality of products; and

wherein the ﬁrét data string is used to determine whether the consumer is
permitted to purchase one or more of the plurality of products during the transaction or is

permitted access to a website or a specific message or a function.

42.  The system of claim 36 wherein the first data string encompasses a
plurality of product codes corresponding to a plurality of products; and

wherein the first data string is used to determine whether the consumer is

entitled to receive a reward for the transaction.

43.  The system of claim 42 wherein the first data string is further used to

2 - determine the reward to be received by the consumer.

A U AW =

44.  The system of claim 36 further comprising:
a host configured to communicate with the access device;

wherein the access device is further configured to update the portable device

using information provided by the host; and

wherein the information provided by the host includes an updated first data

string.
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45.  The system of claim 44 wherein the host communicates with the access

device via a communication medium including the Internet.

46.  The system of claim 36 wherein the portable device includes a smart

card.
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