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ABSTRACT

Interactions with the lottery system may be stored to a central database or data store.
The transactions stored in the lottery system may represent interactions with the lottery
system, such as purchasing of tickets and validating tickets. The lottery system may link
a current transaction with a previous transaction, allowing a transaction profile of a ticket
to be generated. The transaction profile information may be used for various purposes

including supporting an investigation.
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SYSTEM AND METHODS FOR MANAGING AND USING INFORMATION IN A
LOTTERY SYSTEM

TECHNICAL FIELD

The current application relates to managing and using information in a lottery
system, and in particular to linking transactions together to provide useful information in

a claim investigation.

BACKGROUND

Lottery games may be administered by a central authority in accordance with local
rules and regulations. The entity responsible for administering the lottery games may
provide a number of games to the public. As an example, the lottery administration
entity may provide sports related games that allow a player to wager on one or more
sporting events, or may provide draw based lottery tickets or instant win type tickets.
These types of games are only illustrative, and it should be appreciated that different
types of games may also be offered. For example, a hybrid game may be offered that

provides a combination of instant win tickets and draw-based tickets.

Regardless of the type of game a player decides to play, a ticket is commonly
provided. The ticket may have a unique number, or unique combination of non-unique
numbers, that associates the particular ticket information, such as the number of wagers
or draws purchased, the predicted outcomes as well as any other additional information
the lottery administering entity desires. In order to validate that a purchased ticket is a
winner, the ticket may be scanned and the ticket information associated with the ticket
retrieved and used to determine if the ticket is in fact a winner. Depending upon the size
of the prize, a player may receive the prize directly from the retailer, or may be required

to visit the administration entity in order to claim their prize.

The lottery administration entity typically maintains a retail network of terminals
that can be used to purchase tickets as well as validate tickets. The retail terminals are

commonly found at convenience stores, although they may be found in various locations.
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Each individual transaction at the retail locations, whether it is purchasing tickets or
validating tickets, may be stored in a database or other data store. The data store may be
used to search for ticket information, such as when or where a particular ticket was

purchased

It is desirable to have a lottery system that provides an improved, alternative or

additional way to search for ticket related information.

SUMMARY

In accordance with an embodiment of the present disclosure there is provided a
method for managing transaction information in a lottery system, the method comprising
receiving, at a server, a transaction associated with an event in the lottery system, the
transaction comprising a unique identifier (uTID) and transaction information associated
with the event; determining if a type of the event associated with the received transaction
is one of a plurality of predefined link-back event types; determining a previous related
transaction associated with a unique identifier (uTID) from at least a portion of the
transaction information when the type of the event is determined to be one of the
plurality of predefined link-back event types; and storing, at the server, a link between the

uTID of the transaction and the uTID of the related transaction.

The method may further comprise storing the received transaction comprising the

uTID and transaction information.

The transaction information of the method may comprise a transaction type
identifier indicating the type of the event, and wherein determining if the type of the
event associated with received transaction is one of a plurality of predefined link-back
event types comprises comparing the transaction type identifier against a set of link-back

transaction type identifiers.

In the method, determining the previous related transaction may comprise
determining a transaction type identifier associated with the link-back event type; and

searching for the previous related transaction using the determined transaction type
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identifier associated with the link-back event type and at least the portion of the

transaction information.

The link-back event type of the method may be a subset of a plurality of predefined

possible event types for a transaction.

The link-back event type of the method may comprise one of: validation-to-original
wager for linking a validation of a wager with the wager; free wager-to-validation for
linking a free wager prize with validation of the wager winning the free wager; exchange-
to-validation for linking an exchange wager to validation of the wager associated with the
exchange wager; repurchase-to-validation for linking a repurchase of a wager to
validation of the wager; promoX-to-promoY for linking a wager received as a promotion
for buying another wager; cancel-to-original wager for linking a cancellation of a wager to
the wager; reprint-to-original wager for linking a reprinting of a wager to the wager; and

reissue-to-original wager for linking a reissuing of a wager to the wager.

The received transaction of the method may be received in real-time or near-real
time from a retail location or wherein the received transaction is received from a batch of

a plurality of transactions temporarily stored from a plurality of retail locations.

In accordance with an embodiment of the present disclosure there is further provided
a method for supporting a prize investigation in a lottery system, the method comprising
determining one or more previous transactions, each associated with a respective uTID,
linked to a target uTID; determining any subsequent transactions, each associated with a
respective uTID, linked to any of the respective uTIDs of the determined one or more
previous transactions; retrieving transaction information associated with each non-
duplicate uTIDs from a set of uTIDs comprising the target uTID, the respective uTIDs of
the one or more previous transactions linked to the target uTID and the respective uTIDs
of any subsequent transactions linked to any of the one or more previous transactions;
and presenting at least a portion of the retrieved transaction information to an

investigator.
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The method of supporting the prize investigation may further comprise receiving a

new transaction; and linking the new transaction to a previous associated transaction.

The method of supporting the prize investigation may further comprise managing

transaction information of new transactions as described above.

In the method of supporting the prize investigation, linked transactions may be
stored as a row in a linked transaction database table, the row associating a uTID to a

linked uTID.

The method of supporting the prize investigation may further comprise receiving the

target uTID or determining the target uTID from received transaction information.

In accordance with an embodiment of the present disclosure there is further provided
a lottery information management system comprising: at least one processing unit for
executing instructions; and at least one memory unit for storing instructions, the
instructions when executed by the at least one processing unit configuring the system to
provide a method for managing transaction information in a lottery system. The method
comprises receiving a transaction associated with an event in the lottery system, the
transaction comprising a unique identifier (uTID) and transaction information associated
with the event; determining if a type of the event associated with the received transaction
is one of a plurality of predefined link-back event types; determining a previous related
transaction associated with a unique identifier (uTID) from at least a portion of the
transaction information when the type of the event is determined to be one of the
plurality of predefined link-back event types; and storing a link between the uTID of the

transaction and the uTID of the related transaction.

The system may be further configured to store the received transaction comprising

the uTID and transaction information.

In the system, the transaction information comprises a transaction type identifier
indicating the type of the event, and wherein the instructions for configuring the system

to determine if the type of the event associated with received transaction is one of a
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plurality of predefined link-back event types comprise instructions to configure the
system to compare the transaction type identifier against a set of link-back transaction

type identifiers.

In the system, the instructions for configuring the system to determine the previous
related transaction may comprise instructions for configuring the system to determine a
transaction type identifier associated with the link-back event type; and search for the
previous related transaction using the determined transaction type identifier associated

with the link-back event type and at least the portion of the transaction information.

In the system, the link-back event type may be a subset of a plurality of predefined

possible event types for a transaction.

In the system, the link-back event type may comprise one of validation-to-original
wager for linking a validation of a wager with the wager; free wager-to-validation for
linking a free wager prize with validation of the wager winning the free wager; exchange-
to-validation for linking an exchange wager to validation of the wager associated with the
exchange wager; repurchase-to-validation for linking a repurchase of a wager to
validation of the wager; promoX-to-promoY for linking a wager received as a promotion
for buying another wager; cancel-to-original wager for linking a cancellation of a wager to
the wager; reprint-to-original wager for linking a reprinting of a wager to the wager; and

reissue-to-original wager for linking a reissuing of a wager to the wager.

In the system, the received transaction may be received in real-time or near-real time
from a retail location or wherein the received transaction is received from a batch of a

plurality of transactions temporarily stored from a plurality of retail locations.

The system may further comprise instructions for configuring the system to provide a
method for supporting a prize investigation in a lottery system comprising determining
one or more previous transactions, each associated with a respective uTID, linked to a
target uTID; determining any subsequent transactions, each associated with a respective
uTID, linked to any of the respective uTIDs of the determined one or more previous

transactions; retrieving transaction information associated with each non-duplicate
5
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uTIDs from a set of uTIDs comprising the target uTID, the respective uTIDs of the one or
more previous transactions linked to the target uTID and the respective uTIDs of any
subsequent transactions linked to any of the one or more previous transactions; and

presenting at least a portion of the retrieved transaction information to an investigator.

In the system, linked transactions may be stored as a row in a linked transaction

database table, the row associating a uTID to a linked uTID.

The system may further comprise instructions for configuring the system to receive

the target uTID or determine the target uTID from received transaction information.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments are described herein with references to the appended drawings, in
which:

Figure 1 depicts an information management system within a lottery system;
Figure 2 depicts components of an information management system;

Figure 3 depicts representations of illustrative transactions;

Figure 4 depicts a plurality of linked transactions;

Figure 5 depicts a method of linking transactions;

Figure 6 depicts a method for use in investigating a prize claim;

Figure 7 depicts a sequence of discovery of linked transactions; and

Figure 8 depicts components of a lottery system.

DETAILED DESCRIPTION

Lottery games may include different types of game play, such as sports wagers, draws
and instant win games. Regardless of the type of the game, a player purchases a ticket,
typically from a retail location. The ticket may be associated with a unique identifier that
can be subsequently used to determine if the ticket is a winner. The unique identifier
may be associated with game and ticket information, which may vary depending upon the
game played. For example for lottery draw tickets, the ticket information may include an

indication of the selected numbers that can then be checked against the actual numbers
6
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drawn. As will be appreciated, numbers are typically drawn; however, other types of
symbols, colours or objects could be used in place of numbers. For sports wager tickets,
the ticket information may include an indication of which sporting matches are being
wagered on as well as the outcomes. For instant win tickets, the ticket information may
provide an indication of the prize of the ticket. Although the tickets are described as
having a unique identifier that is used to associate the physical ticket with the ticket
information, it is possible that the physical ticket itself includes the ticket information
encoded on it. Regardless of if the ticket information is directly encoded onto the ticket,
or if it is associated with the ticket through a ticket identifier, it typically can be retrieved

by scanning a barcode on the ticket.

Interactions with the lottery system may be stored to a central database or data store.
The transactions stored in the lottery system may represent interactions with the lottery
system, such as purchasing of tickets and validating tickets. As described further herein,
the lottery system may link a current transaction with a previous transaction, allowing a

transaction profile of a ticket to be generated.

The transaction profile can be used in investigating a prize claim. That is, when a
ticket having a large prize is claimed, the ticket may be investigated in order to identify
potential problems with tickets or to verify information provided by the individual
claiming the prize. As described further below, this may be used to indirectly to verify
that the person claiming the prize is the rightful owner of the winning ticket, despite the

fact that there is no direct link between the person and the ticket.

Figure 1 depicts an information management system within lottery system. The
lottery system 100 comprises a plurality of interconnected components. A computing
system 102 is depicted as providing a central location for storing and processing of lottery
system information. The computing system 102 may be provided by one or more physical
computers, each comprising at least one processor for executing instructions stored in an
associated memory. The computing system may be secured from unauthorized access

through one or more components including a firewall 104 that controls the flow of
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information between an internal network and the external network 106. Although
described as being provided at a single location, the computing system may be provided
by a number of computing systems coupled together by a secure connection.
Alternatively still, one or more backup and/or failover computing systems may be

provided in order to provide for a highly available computing system.

A plurality of external devices can communicate and interact with the computing
system 102 over the network 106. For example, retail terminals 108, which are provided at
various retail locations for the purchase and validation of tickets, can communicate with
the computing system 102. The retail terminals 108 may communicate with the
computing system 102 in order to send and receive ticket information, whether it is in
regards to tickets that are being purchased, validated, redeemed, exchanged or cancelled.
Additionally, ticket validation devices 110 may be provided in various locations. The
ticket validation devices 110 allow a ticket to be validated in order to determine if it is a

winner or not.

In addition to the retail devices 108, 110 for purchasing and validating tickets, the
lottery system 100 may further comprise instant win devices 112. As will be appreciated,
instant win tickets typically comprise scratch tickets that are printed at a location and
distributed to the retailers. The instant win tickets are typically distributed to retailers in
a number of packs of tickets. Each pack must be activated before the ticket can be sold
and redeemed. Further the packs are tracked as they are distributed. The tracking and
activation information may be provided by the instant win ticket devices 2. The instant
win devices 12 may comprise handheld devices with a barcode scanner or image capture
device for capturing the tracking information and communicating it to the computing

system 102, allowing the packs of tickets to be tracked and activated.

Administrative access devices may be used to communicate with the computing
system 102. The administrative access devices may be a typical computing device such as
a laptop, personal computer, tablet computer or smartphone. The administration access

devices allow administrative tasks to be accomplished, such as controlling user access,
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maintaining support information such as insider information and retailer information.
The administrative access devices 114 may be located either on an external side of the

firewall 104 or on the internal side.

Various information can be generated and stored by the lottery system 100. Further
each interaction with the computing system may generate a transaction that is stored.
The transaction information may be stored in order to meet regulatory requirements,
business objectives, gaming requirements, or other requirements. As described further
herein, transactions associated with certain ticketing events may be processed in order to
link a transaction with a previous transaction. The linked transaction information may
also be stored and subsequently used to provide a transaction profile of a ticket, which
may facilitate easy investigation of a ticket and may also enable a lottery administration
entity to provide new features, such as reprinting of lost tickets as well as verification of

purchasers for large prize tickets.

The transaction linking and generation of a ticket’s transaction profile may be done
by information management functionality n8 provided by the computing system 102. The
information management functionality u8 includes functionality for processing
transactions 120. The transaction processing functionality 120 may include functionality
for receiving and storing transactions. For example, when a player purchases a ticket
from a retailer, a transaction can be generated and the transaction processing
functionality may receive the transaction and store it in a transaction database 122. The
transaction processing functionality 120 may further attempt to link a received
transaction to one or more previous transactions. The linked transaction information
may also be stored in the transaction database 122. In addition to the transaction
database 122, the information management functionality 18 may also provide a support
information database 124 which may store additional information, such as administrative
information, information on retailers, game descriptions, or other information that may
be desirable to store. The information stored in the transaction database 122, and

possibly the support information database 124, may be accessed by investigation support
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functionality 126. The investigation support functionality 126 may generate the
transaction profile of a ticket under consideration. The transaction profile, generated
using the linked transaction information, may be used to help in identifying a specific

ticket, verifying a purchaser of the ticket or other purposes as desired.

Figure 2 depicts components of the information management system functionality.
As described above, the information management functionality 18 comprises transaction
processing functionality 120, a transactions database 122, a support information database
124 and investigation support functionality 126. As dépicted, the transaction database 122
may store the transaction information according to a data model 202. As depicted, the
data model centers around a transaction event used to capture the common information
of a transaction. A transaction is associated with an event in the lottery system. Different
types of events, and so different types of transactions, are possible. For example,
generating a new lottery ticket may be an event type that generates a corresponding
transaction. Similarly, validating the lottery ticket may be another event type that
generates a corresponding transaction. Broadly, ticket related transactions are grouped
into generation events and validating events. The different generation events may further
be grouped based on the type of ticket generated, such as whether it is the purchase of a
draw lottery ticket, the purchase of an instant win ticket, or the purchase of a sports
wager ticket. Further generation events, and corresponding transactions, may include the
reprinting of tickets, reissuing of tickets, cancelling of tickets, and generation of an
exchange ticket. Tickets may be reprinted if for example the numbers of have become
illegible, or the ticket is ripped or otherwise compromised or if there was a problem with
the initial. Tickets may be cancelled, for example if a ticket was purchased in error, or ifa
ticket is lost. Cancelling tickets may have other restrictions such as only being able to do
so on the same day the ticket was purchased and before the draw has occurred. An
exchange ticket may be generated in situations where the ticket comprises a plurality of
draws and one of the draws has concluded, and so a prize may be redeemed, while

another draw on the ticket has not concluded. In such situations, the prize for the

10
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completed draw can be awarded, and the original ticket exchanged for another ticket

with only the remaining un-concluded draws on the ticket.

As depicted, a transaction event table 204 may store information common to all
transactions. The information includes a unique transaction identifier (uTID for brevity).
The uTID is used to uniquely identify a particular transaction, and may also be used to
associate additional information with the transaction. The transaction event table 204
may store additional information for each event. For example, it may store a date and
time of the transaction, a type of the transaction, a status of the transaction and an input

device that generated the transaction.

The uTID of a transaction can be used to associate the transaction event with specific
information of the transaction according to the type of event that generated the
transaction. The additional information may be stored in respective tables. As depicted,
a lottery ticket table 206 may store a uTID and the lottery ticket information of the ticket.
The lottery ticket information may include information specific to the draw based lottery
ticket, such as the number of boards played, the selected numbers of each board, whether
the numbers were selected by the lottery system or by the purchaser, whether the ticket is
a new ticket, a re-purchase ticket where a player re-purchases the same selected numbers
after validating a ticket, or whether the transaction is for cancelling a particular ticket.
The lottery ticket information may include further information such as a retailer
identifier identifying the location of the ticketing event and any other information

desired by the lottery administration entity.

An instant win ticket table 208 stores transaction information associated with instant
win lottery tickets. The instant win lottery tickets are typically scratch-off tickets. The
instant win lottery ticket table 208 may store uTIDs of transactions and associated instant
win ticket information. The instant win ticket information may include information

about the type of game, the prize of the ticket as well as pack and activation information.

A sports wager ticket table 210 stores transaction information associated with sports

wager tickets. The table 210 may store uTIDs of transactions and associated sports wager
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ticket information. The sports wager ticket information may include information about

the type and amount of the wager, as well as specifics about the wager, such as the

selected winners.

Separate ticket validation tables 212, 214, 216 may store validation information
associated with validation events for draw based lottery tickets, sports wager tickets and
instant win tickets. The validation information for each ticket type may provide
information on the validation of tickets, such as where the ticket was validated, the result

of the validation and the amount of the prize awarded.

In addition to the core transaction information, the ticket information and the
validation information, the transaction database 122 may further comprise a transaction
link-back table 218. As described further, the transaction link-back table may associate a
uTID of a transaction to a uTID of a linked transaction. The linked transaction is an
associated transaction. As an example, a transaction for validating a ticket may be linked

back to the transaction associated with the purchase of the ticket.

As described above, the support information database 124 may store information in
addition to the transaction information stored in the database 122. The support
information database 124 is not described in detail herein; however, it may store
information such as descriptions on the type of lottery games, information on employees
of the lottery administration entity as well as retailer information and other ‘insider’
information of people that may be ineligible from playing lottery games. The support
information may further comprise information on retailer audits or investigations as well

as complaints filed against retailers.

The information management functionality 118 further comprises the transaction
processing functionality 120. The transaction processing functionality 120 comprises
transaction storage functionality 220 that can receive a transaction or transaction
information from retail locations or other locations within the lottery system 100. Once
the transaction storage functionality 220 receives the transaction, or transaction

information, it stores the transaction in the transaction database 122. In addition to the
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transaction storage functionality 220, the transaction processing functionality 120 further
comprises transaction linking functionality 222. The transaction linking functionality 222
may receive transactions or transaction information, determine a previous transaction
associated with the received transaction and then store the linked transactions together
in the transaction link-back table 218. The transaction link-back table allows linked
transactions to be quickly determined, allowing all events associated with a ticket to be

quickly determined, retrieved and presented to a user.

The information management functionality 18 further comprises investigation
support functionality 126. The investigation support functionality 126 comprises access
control functionality 232 for controlling access to the investigation interface. The access
control functionality 232 may control the access through the use of, for example, user
name and password verification. The access control functionality 232 may utilize
information stored in the support information database 124, such as employee names,

user names, passwords, position and clearance to control the functionality provided to

different users.

The investigation interface functionality 230 provides an interface to users for
accessing the information stored in the transaction information database 122, as well as
the support information database 124. The investigation interface functionality 230 may
utilize query processing functionality 224 for retrieving information from the databases
122, 124. Linked transaction identification processing functionality 126 may provide
functionality for processing transaction information from the link-back transaction table
218 in order to determine all linked transactions. The investigation support functionality
may further comprise stored report generation functionality 228 for generating stored
reports of the information in the transaction database 122 and the support information

database 124.

The transaction processing functionality 120 receives transaction information
associated with events in the lottery system 100 such as purchasing tickets, validating

tickets, entering retailer complaints, as well as other events for which transaction

13
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information is stored. Depending upon the type of the transaction, it may be linked to
previous, and related, transactions. The investigation support system may allow the
transaction information to be easily viewed, including all linked transactions associated
with a single ticket. As a result, it is possible to quickly view all events associated with a
ticket. This information may be used for various reasons, such as identifying a ticket to

cancel or reissue, and verifying a likely purchaser of a ticket.

Figure 3 depicts representations of illustrative transactions. Three different
transactions 302a, 302b, 302c¢ (referred to collectively as transactions 302) are depicted.
Three different types of transactions are depicted. Each of the transactions 302 comprise
a respective unique transaction identifier (uTID) 304a, 304b, 304c¢ (referred to collectively
as uTIDs 304) and respective transaction information 306a, 306b, 306c¢ (referred to
collectively as transaction information 306). The uTIDs 304 each uniquely identify a
transaction and can be used in retrieving the associated transaction information 306.
Each transaction may have common information, such as the transaction type, the date
and/or time of the transaction and a location identifier, identifying the location of the

transaction such as a particular retail location.

The first transaction 302a is depicted as a PURCHASE type transaction, which may be
generated when a consumer purchases a new ticket, whether it is a lottery ticket, a sports
wager ticket, an instant win ticket or other types of ticket. When a ticket is purchased,
the transaction generated may include transaction information 306a that includes
common transaction information, such as the transaction type, date and location ID as
well as ticket specific information. It will be appreciated that the particular ticket specific
information required to be stored may be dependent upon requirements of the different
lottery administration entities and the particular ticket purchase. As an example, the
ticket information is depicted as including a game identifier, which may identify the
particular game type of the ticket and a ticket identifier that can be used to uniquely
identify the ticket.

14
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The second transaction 302b is depicted as a VALIDATION type transaction. The
validation transaction may be generated when a consumer validates a purchased ticket at
a ticket scanner, retail location or prize center. The transaction information 306b may
include information identifying the ticket being validated such as the game ID and ticket
ID as well as the result of the validation. The validation result is depicted as simply
indicating if the ticket is a winner or not, although the result information may include
additional information describing the actual prize won, such as a cash prize amount, a
free ticket, or other prizes of the game. A portion of the transaction information, such as
the game ID and ticket ID, may be used to locate the PURCHASE transaction 302a of the
validated ticket.

The third type of transaction 302c is a non-ticket related transaction. That is, the
transaction does not involve an event associated with a ticket. It may be viewed as an
administrative event. For example retail terminals may be required to periodically
authorize, or re-authorize their communication channel with the central location. The
third transaction 302c is depicted as being an authorization (AUTH) type transaction.
The transaction information 306c may include for example a device identifier that

uniquely identifies the terminal device and the result of the authorization.

Figure 4 depicts a plurality of linked transactions. The plurality of transactions
depicted can be linked back to an initial ticket purchase and together can form a
transaction profile 400. The transaction profile provides information on each event
throughout the ‘life’ of a ticket. This information may be used to help verify a purchaser
of a ticket. Typically, in lottery games the physical ticket has been all that is required to
redeem the ticket for the prize. As such, if a ticket is lost by the original purchaser, and
subsequently wins, the purchaser will be unable to collect the prize. Further, if the ticket
is subsequently found by another person and attempted to be redeemed, the transaction
profile may be used by a claim investigator in verifying the purchaser. For example, the

person who purchased the ticket would likely know where they purchased the ticket and
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where they validated the ticket, while the person that found the ticket would likely not

know this information.

The transaction profile 400 begins when a new lottery ticket is purchased.
Transaction 402 represents the original purchase of the ticket. As depicted, Ticket A is a
lottery ticket that includes 3 ‘boards’ or selections for the draw. After the draw of the
winning lottery numbers, the purchaser validates the ticket. This validation generates a
transaction 404 indicating that the ticket was a loser. When the transaction 404 is
received at the computing system, the transaction information is used to locate the
previous transaction 402 associated with the purchase of the ticket, and a link 426
between the two transactions is stored. Upon validating the ticket the consumer may
choose to keep the loosing tickets, and at some time later validates the ticket again,
generating another validation transaction 406. The second validation transaction 406 is
linked 428 back to the original purchase transaction 402. A consumer may validate a
losing ticket twice for comfort in ensuring that it is in fact a loser, or out of habit. At the
time of the second validation, the consumer may wish to re-purchase the ticket, which
again generates a new transaction 408. The re-purchase of a ticket provides a simple way
for consumers to re-play the same numbers or selections. The re-purchase transaction is
linked 430 to the validation transaction 406 from which the ticket was re-purchased. The
consumer again validates the ticket which generates a validation transaction 410 that is
linked 432 back to the re-purchase ticket transaction. As depicted, the validation of the
re-purchase ticket indicates that the ticket has a winning board. The consumer may not
redeem the ticket right away, and as such the ticket is again validated at a later time. The
second validation generates an associated transaction 412, which is linked 434 to the re-
purchase transactions 408. Upon the second validation, the consumer decides to again
re-purchase a ticket, which generates a re-purchase transaction 416 that is linked 438
back to the validation transaction 412. It is assumed for the sake of the description that
the validation 412 indicates that the consumer won a free game ticket, which is redeemed
resulting in transaction 414. The transaction 414 associated with the prize ticket is linked

436 back to the validation transaction 412. The consumer may subsequently validate the
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new tickets. The re-purchase ticket is validated, generating a transaction 418 indicating
that the ticket is a loser that gets linked 440 back to the re-purchase transaction 416. The
consumer may then validate the prize ticket, which generates a validation transaction 420
that gets linked 442 back to the prize ticket transaction 414. As depicted the user
subsequently validates the prize ticket a number of times, generating a respective
validation transaction 422, 424 each time. The validation transactions get linked 444, 446
back to the prize ticket transaction 414. It is assumed that the validation of the prize
ticket indicated that it was a winner of a relatively large prize amount, which may explain
why the consumer validated the ticket a number of times, but didn’t validate the losing

ticket a number of times as had been done with their previous tickets.

As will be appreciated, each transaction may include, or be linked to, additional
information such as the location the transaction took place, the date and time of the
transaction. By linking related transactions together, a profile of the ticket’s history can
be created. The ticket history may be used to verify that the ticket was purchased by a
consumer, allowing the purchaser of a winning ticket to be awarded the prize value, even

if the ticket were lost and found by someone else.

As described above, certain transactions that are associated with ticketing events may
be linked back to previous transactions. The type of transaction may indicate what type
of transaction it will be linked back to. For example, a validation transaction may be
linked back to a ticket generation transaction, whether from a purchase, re-purchase or
prize. Different link-back types may be used to link different transaction types. For
example, a validation-to-original wager link-back type may link a validation transaction
of a ticket to the transaction associated with the generation of the ticket. A free ticket-to-
validation link-back type may link a prize ticket transaction with the validation
transaction of the winning ticket. An exchange-to-validation link-back may link an
exchange ticket transaction to a validation transaction of the ticket associated with the
exchange ticket. An exchange ticket may be provided when a ticket has multiple boards,

one of which has concluded, such as an instant win game and one of which has not
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concluded such as a later occurring draw. An exchange ticket may be issued for the non-
concluded games. A repurchase-to-validation link-back may link a repurchase of a ticket
transaction to a validation transaction of the ticket. A promoX-to-promoY link-back may
link a ticket transaction of a ticket received as a promotion for buying another ticket to
the ticket transaction of the other ticket. The promotion may give a consumer a free
game ticket if they purchase a particular other ticket. A cancel-to-original ticket link-back
may link a cancellation transaction of a ticket to the ticket transaction. Tickets may be
cancelled if for example they are lost, or for refunds. A reprint-to-original ticket link-
back may link a reprinting transaction of a ticket to the ticket transaction. A reissue-to-

original ticket transaction may link a reissuing transaction of a ticket to the ticket.

Figure 5 depicts a method of linking transactions. The method 500 may be provided
by the transaction linking functionality 222 described above with regards to Figure 2. The
method 500 begins with receiving a transaction (502). As described above, a transaction
comprises a unique transaction identifier uTID and associated transaction information.
The transaction may be received in real-time, or near real-time, from a retail location.
Alternatively, the transactions may be periodically processed in batches. For example, the
transactions may be temporarily stored, for example for an hour, multiple hours, a day or
even multiple days, and then processed in a batch. Regardless of how each transaction is
received, each transaction is eventually processed. Once the transaction is received, it is
determined if the transaction is a link-back transaction (504). The transaction may be
determined to be a link-back transaction based on the transaction type. The method may
compare the type of the transaction to a plurality of transaction types that are link-back
transaction types. The transaction type may be provided as a string or identifier
associated with a transaction type. If the transaction is not a link-back transaction (No at
504) then the transaction is stored (506). If the transaction is a link-back transaction (Yes
at 504), the method determines the uTID of the previous transaction the current
transaction should be linked to (508). The link-back transaction may be determined from
a portion of the transaction information, as well as the type of the transaction. The type

of the transaction may be used to determine what type of transaction it is linked back to,
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for example a re-purchase transaction is linked back to a validation transaction. The
portion of the transaction information can then be used to determine the previous
transaction. The portion of the transaction information used to determine the previous
transaction may uniquely identify the ticket that is related to both transactions. Once the
associated link-back transaction is determined, the uTID of the current transaction is
linked to the uTID of the link-back transaction (510). The uTIDs may be linked together
by storing them together in a row of the transaction link-back table 218 described above.

The once the transactions are linked, the current transaction may be stored (506).

As described above, as new transactions are stored in the transaction database, they
are processed in order to determine if there is a previous transaction associated with the
current transaction. The generated linking information facilitates the subsequent

generation of a transaction profile of a ticket.

Figure 6 depicts a method for generating a transaction profile. The transaction
profile may be used for various reasons, such as verifying a particular ticket in order to
cancel a lost ticket, or to verify that the person redeeming a large prize ticket purchased
it, or to resolve ownership claims over a winning ticket. The method 600 may be
provided, at least in part, by the linked transaction identification functionality 226
described above. The method receives a target uTID (602) that identifies a transaction
under consideration. The uTID may be received directly, or information may be received
that in turn is used to locate the uTID. For example, the information may comprise ticket
purchase date, time and location as well as other additional ticket identifying
information. Once a target uTID is received, the linked transactions are back traced
(604) to identify previous transactions that were linked to the target uTID. Once the
previous transactions are located, these transactions are forward traced (606) to locate all
transactions linked with the target uTID. Once all backward and forward linked
transactions are located, respective transaction information of the transactions is
retrieved (608) and a transaction profile report generated (610). The generated report

presents the transaction profile to a user. The transaction profile report may be
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presented as text, as graphics or a combination of the two. Further, the report may be a

static report or may be an interactive report.

The back tracing of the linked transactions (604) can be achieved in various ways,
one of which is depicted in Figure 6. The target uTID is added to a temporary link-back
table (612), which is initially empty. The transactions linked to the target uTID in the
temporary link-back table are then retrieved from the database (614). Assuming that the
database stores links as pairs of uTIDs:linked uTIDs, the linked uTIDs can be retrieved by
searching the table for all rows which have a uTID matching the target uTID. The
retrieved linked uTIDs are added to the temporary link-back table (616) and the process
of locating and adding linked transactions to the link-back table continues with using the
next entry in the link-back table as the target uTID. Once no more entries are left to
process in the temporary link-back table the method may then forward trace all of the

linked transactions.

The forward tracing of the linked transactions (606) can be achieved in various ways,
one of which is depicted in Figure 6. The forward tracing of linked transactions is similar
to the backward tracing described above, however rather than matching the target uTID
to the stored uTID it is matched to the linked uTID. The uTIDs from the temporary link-
back table are added to a temporary link-forward table. Depending upon the constraints
placed on how transactions are generated, for example if a transaction can only be linked
to a single previous transaction, it may not be necessary to add all of the uTIDs from the

back-trace table. Instead, the uTID of the first transaction may be added.

Once the uTIDs are added to the temporary link-forward table, the uTIDs of the
forward linked transactions are determined (620) and added to the temporary forward
link table (622). The forward linked transactions may be located by searching the stored
linked transactions using the target uTID to match to the linked uTID and retrieve the
associated uTID. The temporary link forward table is processed until no more entries

need to be processed. The temporary link-forward table and the temporary link-back
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table may be combined and duplicate uTIDs culled from the combined table to provide a

list of uTIDs that are associated with the received target uTID.

Figure 7 depicts a sequence of discovery of linked transactions. The transactions are
the same as described above with respect to Figure 4. It is noted that the order of
discovery is indicated with a number in a circle on each transaction. An initial
transaction may be the last validation transaction 446. Once this uTID is known, the
links are traced backward to locate associated transactions. As depicted this process
locates the prize ticket transaction 414, then the validation transaction 412, of the winning
ticket that awarded the ticket, then the re-purchase transaction 408, then the validation
transaction 406 of the losing ticket and finally the purchase transaction 402 of the

original ticket.

As is clear from the Figure, only a portion of related transactions is discovered in the
back tracing portion. Next the transactions are forward traced to locate all related
transaction. The forward tracing would locate the additional transactions. Starting from
the original ticket purchase transaction 402, the forward tracing would locate the first
validation transaction 404 of the losing ticket, and then would locate the previously
discovered validation and re-purchase transactions. From the re-purchase transaction,
the forward transaction would locate the first validation transaction 410 of the winning
ticket. The forward tracing would continue onto the previously located validation
transaction 412, which would locate for the first time the re-purchase transaction 416 and
from that transactions the validation transaction 418. From the validation transaction
(412) of the winning ticket, the forward tracing would also locate the first and second

validation transactions 420, 422 of the prize ticket.

As should be evident, the storage of the linked transaction information facilitates the
identification of related transactions, which can be used to quickly generate a transaction
profile of all of the ticket events associated with the particular ticket. This information
may be used in various manners. As an example, the ticket profile may be used to

establish or verify the owner of a winning ticket. A consumer may play the same numbers
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for several years, and establish a habit of purchasing the ticket from the same retailer or
in the same general area and always re-purchases the ticket. If this consumer loses the
ticket and their numbers subsequently win a relatively large prize, the consumer may
wish to attempt to claim their prize. If another person finds the lost winning ticket and
attempts to redeem it, a transaction profile can be used to determine the real owner of
the ticket. The actual purchaser will be able to describe where they purchased the ticket
and the history of play, such as that the ticket is a re-purchase. The person who found
the ticket would likely be unable to provide any of the information from the transaction

profile.

The example described above is only one example of the possible uses of the

transaction profile information.

Figure 8 depicts components of a lottery system. The lottery system 8oo comprises a
central lottery information management system 812 that provides centralized access to a
number of different information stores. As depicted, the lottery information
management store 812 may receive lottery administrative information 802, which may
include information about the administration of the lottery including types of games,
their locations, prize distributions etc. The lottery information management store 812
may further receive lottery regulator information 804, which may include regulatory
information about retailers involved in the sale of the lottery tickets. The lottery
information management store 812 may further receive the transaction information 808
describing transactions that occur in the lottery system. The lottery information
management store 812 may further receive lottery corporation enterprise resource
planning (ERP) information, which may include employee information, user and role

identification information etc.

The lottery information management store 812 may be accessed by various personnel
for various reasons. For example, the information store 812 may be analyzed for
marketing purposes, to perform audits 816, forensic analysis 818 as well as prize claim

investigations 82o0.
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The systems and methods described above provide functionality for managing lottery
information, including linking related transactions together, and locating all related
transactions. The system and methods described herein have been described with
reference to various examples. It will be appreciated that components from the various
examples may be combined together, or components of the examples removed or
modified. As described the system may be implemented in one or more hardware
components including a processing unit and a memory unit that are configured to
provide the functionality as described herein. Furthermore, a computer readable
memory, such as for example electronic memory devices, magnetic memory devices
and/or optical memory devices, may store computer readable instructions for configuring

one or more hardware components to provide the functionality described herein.
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WHAT IS CLAIMED IS:

1. Alottery system comprising:

a plurality of retail terminals, each of the retail terminals coupled to a communication network
and configured for purchasing and validating tickets;

a plurality of validation terminals, each of the validation terminals coupled to the
communication network and configured for validating tickets;

a plurality of instant win devices, each of the instant win devices coupled to the network and
configured for capturing and communicating tracking information of instant win tickets;

an information management system coupled to the network and each of the plurality of retail
terminals, each of the plurality of validation terminals, and each of the plurality of instant win

devices, the information management system comprising:

at least one processing unit for executing instructions; and
at least one memory unit for storing instructions, the instructions when executed by the at

least one processing unit configuring the system to provide:

a transactions database storing information pertaining to interactions with the lottery
system, each interaction stored as a unique transaction event;

transaction processing functionality for:

receiving, from any of the retail terminals, validation terminals, and instant win
devices, information pertaining to an event in the lottery system;

generating a transaction associated with the event in the lottery system from the
received information pertaining to the event in the lottery system, the transaction
comprising a unique identifier (uTID) and transaction information associated with the
event;

storing the generated transaction in the transaction database;

determining if a type of the event associated with the generated transaction is one
of a plurality of predefined link-back event types;

when it is determined that the type of the event is one of the plurality of predefined

link-back event types, generating a link between transactions by:
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determining a previous related transaction related to the generated transaction
based on the type of the event associated with the generated transaction and at
least a portion of the transaction information of the generated transaction that is
shared with the previous related transaction;

generating a link between the uTID of the generated transaction and a uTID of
the determined previous related transaction;

storing the generated link in the transaction database; and
investigation support functionality for:
receiving a target uTID of a transaction being investigated;
generating a set of uTIDs by:

back-tracing the target uTID in the stored links between related transactions to
identify previous transactions related to the target uTID;

adding uTIDs of identified previous transactions related to the target uTID to the
set of uTIDs;

forward-tracing the target uTID and the uTID of all identified previous
transactions in the stored links between related transactions to identify further
transactions related to the target uTID; and

adding the uTIDs of the identified further trasnactions related to the target uTID

to the set of uTIDs;

retrieving transaction information associated with each non-duplicate uTIDs from

the set of uTIDs; and

presenting at least a portion of the retrieved transaction information to an

investigator.

2. The system of claim 1, wherein the transaction information comprises a transaction type identifier
indicating the type of the event, and wherein the instructions for configuring the system to determine if
the type of the event associated with received transaction is one of a plurality of predefined link-back
event types comprise instructions to configure the system to compare the transaction type identifier

against a set of link-back transaction type identifiers.
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3. The system of claim 2, wherein the instructions for configuring the information management system
to determine the previous related transaction comprise instructions for configuring the information

management system to:

determine a transaction type identifier associated with the link-back event type; and
search for the previous related transaction using the determined transaction type identifier

associated with the link-back event type and at least the portion of the transaction information.

4. The system of any one of claims 1 to 3, wherein the link-back event type is a subset of a plurality of

predefined possible event types for a transaction.

5. The system of claim 4, wherein the link-back event type comprises one of:

validation-to-original wager for linking a validation of a wager with the wager;

free wager-to-validation for linking a free wager prize with validation of the wager winning the
free wager;

exchange-to-validation for linking an exchange wager to validation of the wager associated with
the exchange wager;

repurchase-to-validation for linking a repurchase of a wager to validation of the wager;

promoX-to-promoY for linking a wager received as a promotion for buying another wager;

cancel-to-original wager for linking a cancellation of a wager to the wager;

reprint-to-original wager for linking a reprinting of a wager to the wager; and

reissue-to-original wager for linking a reissuing of a wager to the wager.

6. The system of any one of claims 1 to 5, wherein the information pertaining to the event is received in
real-time or near-real time, or in a batch of a plurality of events temporarily stored from a plurality of

retail locations .

7. The system of any one of claims 1 to 6, further comprising one or more administration access devices
coupled to the information management system over the network, wherein the information pertaining

to the event is received from one or more of the administration access devices.

8. The system of claim 1, wherein linked transactions are stored as a row in a linked transaction

database table, the row associating a uTID to a linked uTID.

26

Date Regue/Date Received 2022-03-07



9. The system of claim any one of claim 1 to 8, further comprising instructions for configuring the
information management system to receive the target uTID or determine the target uTID from received

transaction information.
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3023\

uTID : 123

Type: PURCHASE

Date: 18/8/2012

Location ID: 48

Game ID: 2

Ticket ID: 654

302b\

uTID : 165

Type: VALIDATION

Date: 20/8/2012

Location ID: 48

Game ID: 2

Ticket ID: 654

Result: WINNER

302c\

uTID : 211

Type: AUTH.

Date: 20/8/2012

Location ID: 48

Device ID: 846

Result: SUCCES

Transaction information (306a)

Transaction information (306b)

Transaction information (306c)

Figure 3



CA 02811729 2013-04-02

y ainbig

g:aipaul:6:alLn

\I\ﬂ“’/

7
ovv W
6=diln
8=alln
rrot-et
P-94-Gl
SaiAGE URN orec9z | 9V
=] = -~
A IS T RN
(19511 Buiso) N
S aseydind-ay \
nepi \
LQPUZTAUN, e e = = — \
_ = T CQPMUETTGUN T~ \
2174 ~ - RS
_ vy ~ N
&S G~ 7 CapPRUROTALL — 3 AN \
s
ZI=QlLn 1T=alLn or=qiLn v /=QlLN "
PN
5795 515% 61-85 | _Viv |
D 19%01L sl M ol M) D 19%alL ~ /
vy ey ocy \ ,

(34211 Buluuim) - (39xo1L Suuuipn)  (39ILL Buluuim) - I9IILL 32Zlid Iy

el 7 uonepliep uoneptiep uoilepijeA / /
Q- ————— 7
—— - T —— —_— — ”~ Y
m.o_vwv_c__.\..c_._.:\ -~ _ - — —— nLl —_————— - _ P
g ¥ ~ “9:aipajui:giaiLn 8y T —— -~
mwo_ 1n g=qlln y=ailn €=aiLn ¢=qaiin T=diLn
LI5S i 151 ¥-9L-Gl vretst yiretst ¥-9L-G1L
ot-8e-9% 678592 0t-8€-92 o-86-92 678892 0+-8¢-9¢
et M ettt MM g10L N ot MM e+t M 10t M~
g 1911 (444 9194011 oty g 1ot 80 v i1l 90V Vil 140174 V1901 [4vi%
(301 Sujuuipm) - (39d1L Buluuipm) - 95BYIINd-3Y (111 Suiso]) (39911 Suison) aseyaing
uollepijep uollepljeA ZEY “A/ N 0tV uolnepliep uonepleA
N S _ o7 ~c_ -\ N4 AN
N rapuEsanT T s £:aIpMulp:alLn N N i
~ _ P ~ Tapauzain_ < —~

yaIpaug:QIl ~ — — — 7 pEp 8 @S~ - 0o¥



CA 02811729 2013-04-02

(o]
(=]
o

502

Receive transaction

Linkback transaction?

508

Determine linkback
transaction uTID

'

510 MY

Link current uTID to
determined linkback
uTID

Store transaction

A

Figure 5



CA 02811729 2013-04-02

60

602

Receive target uTID

612

Add target uTID to
temporary link-back
table

ﬂ

LA

614

Retrieve linked
transaction from
database

A 4

616

Add linkedIDs to
temporary link-back
table

618

Add uTIDs from link-
back table to temporary
link-forward table

L 2

620

Retrieve linked
transaction from
database

v

622 Y

Add uTIDs to temporary
link-forward table

-/

O E—

I

|

|

|

|
Back trace linked |
transactions |
604 |

|

|

|

|

— e —— — — — — — —

transactions

I

I

|

|

|

Forward trace linked |
|

606 |
|

|

I

|

608

Retrieve transaction information

v

610

Generate transaction profile report

Figure 6



CA 02811729 2013-04-02

] 9inbi4

yi9L-Gl
ov-8e-9z | 9TIp

N
\
\
\
e —— \
_ - \
244 \
> _
I
T35 |
D 1901l \
¢l \
(3911 Suuuia)  (1p1L Suluuipm) (31 Suuuim)  wpiLezd 1y
9ty uonepl(eA uonepl|ea uonepljen /
Qe ——— 7
|||||||||| - /7
-——— - ﬂLul """"""" P
gey 0 T T e —— ——
py-91-Gl ot r-ot-et yP-9i-Gl
0v-8€-9¢ O8€-9C Or-8€-9T 0¥-8€-9¢C
€-1-01 e+ot 1ot
80V v 1oXoIL 90v 7 Yol o 1 (44,7
(39211 Suluuip) (393211 Buluuim) aseyaind-ay (193211 BuisoT) (393011 uisoT) aseydund
uolnepile uoljepije uoilieptie uonepiie,
nepljen NepIeA ey \w)/ 0€v i3epiieA neplien )
N\ S _ 27 <~ __-'\ N9 A
~ ~ - 7 - N ~ hbll -7
=~ ~S 4U. ~ - K~

S~

~ " ey 74 2. - 00v



CA 02811729 2013-04-02

808
UOIJBULIOU| UoHOBSURL |

g ainbi4

v08

UoljBULIONU|
Joje|nBay Auspon

Juswabeuepy
uonewJoju; Aisyo]
018 208
uoneuLIoju| 443 UOHBULIOU|
uonelodion AisnoT aAensIuiwpy AsnoT

\ 4 \ 4 \ 4 A 4
.Awmm ﬂw. 918 ﬂ

uonebnsau| sisAjeuy BupIpny sisfjeuy
azud oIsuaio Bunexie

Q
o0




108 100

110
S Retail
Terminal 118
Ticket Information Management
Validation T T T e e
102 -7
- I ] Transaction
rocessin
5/\/ : p g
/ ‘ \\ I
Network |
J | —
\ / |
Instant LI {IEEN P / |
Ticket e |
Devicas M |
~ I
~ | Investigation Support
Administration Mo
112 Accass <
Devices e ———

114



	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - DESCRIPTION
	Page 24 - DESCRIPTION
	Page 25 - DESCRIPTION
	Page 26 - CLAIMS
	Page 27 - CLAIMS
	Page 28 - CLAIMS
	Page 29 - CLAIMS
	Page 30 - DRAWINGS
	Page 31 - DRAWINGS
	Page 32 - DRAWINGS
	Page 33 - DRAWINGS
	Page 34 - DRAWINGS
	Page 35 - DRAWINGS
	Page 36 - DRAWINGS
	Page 37 - DRAWINGS
	Page 38 - REPRESENTATIVE_DRAWING

