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SYSTEM, METHOD, AND COMPUTER PROGRAM PRODUCT FOR
GENERATING CODE TO RETRIEVE AGGREGATION DATA FOR MACHINE
LEARNING MODELS

BACKGROUND

1. Field

[0001] This disclosure relates generally to machine learning models and, in some
non-limiting aspects or embodiments, {0 systems, methods, and computer program
products for generating transaction aggregations associated with predictions for

transactions that may be used with a machine learning model.

2. Technical Considerations

[0002] Machine leamning may be a fisld of computer science that uses statistical
technigues to provide a computer system with the ability to leam {e.g., to progressively
improve performance of) a task with data without the computer system being explicitly
programmed {o perform the task. In some instances, a machine learning model may
be developed for a set of data so that the machine learning model may perform a task
{e.g., a task associated with a prediction) with regard to the set of data.

[0003] Insome instances, a machine learning model, such as a predictive machine
learning model, may be used to make a prediction associated with a2 risk or an
opportunity. A predictive machine learning model may be used to analyze a
refationship between the performance of a unit based on data associated with the unit
and one or more known features of the unit.

[0004] In some examples, a predictive machine learning model may reguire an
input that includes features that are based on an aggregation of data {e.g., aggregation
data). For example, the predictive machine learning model may require an input that
includes features that are based on aggregation data that is calculated in real-time.
However, calculating the aggregation data in real-time may be very resource intensive
and may require a large amount of time to calculate.

[6008] Further, a machine leaming model developed for one set of data may not
be applicable {0 a certain problem in ancther set of data. For example, a machine
learning model! developed for a first daia set associated with a particular geographic
arga andfor demographic may not be applicable to a certain prediction in a second set
of data associated with a different geographic area and/or demographic. This may
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lead to the creation of a large number of maching leaming models developed for each

set of data and also a large amount of data for each machine leaming model.

SUMMARY

[0008] Accordingly, disclosed are systems, methods, and computer program
products for generating code fo refrieve aggregation data for machine learning models.
(00077 According to some non-limiting aspects or embodiments, provided is a2
system, comprising: at least one processor programmed or configured fo: receive an
Extensible Markup Language (XML) data file, wherein the XML data file comprises
data associated with one or more input parameters of a machine learming model;
generate a code generation template based on the data associaled with one or more
input parameters of the machine learning modsl included in the XML file, where the
code generation template comprises one or more keys associated with one or more
parameters of a transaction aggregate for an account of a user, wherein the one or
more parameters of the transaction aggregate for the account of the user are based
on one or more parameters of a plurality of payment transactions involving the account
of the user; and generate a file of executable code based on the code generation
template, wherein the file of executable code comprises instructions that, when
exgcuted by at least one processor, causes at least one processor o relrieve
transaction aggregate data associated with the transaction aggregate Tor the account
of the user.

[0008] According to some non-limiting aspects or embodiments, provided is a
computer-implemented method, comprising: receiving, with at least one processor, a
data file, wherein the data file comprises data associated with one or more input
parameters of a machine learning model; generating, with at least one processor, a
code generation templale based on the data associated with one or more input
parametiers of the machine learning model included in the data file, where the code
generation template comprises one or more keys associated with one or more
parameters of a ransaction aggregate for an account of a user; generating, with at
least one processor, an executable code file based on the code generation templaie,
wherein the file of executable code comprises instructions that, when executed by at
least ong processor, cause the at least one processor {0 refriave transaction aggregats
data associated with the transaction aggregate for the account of the user.
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[0009] According to some non-limiting aspects or embodiments, provided is a
computer program product, comprising: at least one non-transitory computer-readable
medium comprising one or more instructions that, when executed by at least one
processor, cause the at least one processor {0: recsive a data file associated with a
machine learning model; generate a code generation template based on receiving the
data file associated with the machine learning model, where the code generation
ternplate comprises one or more keys associated with one or more parameters of a
transaction aggregate for an account of a user, wherein the one or more parameters
of the transaction aggregate for the account of the user are based on one or more
parameters of a plurality of payment transactions involving the account of the user;
and generate a file of executable code based on the code generation template,
wherein the file of executable code comprises instructions that, when executed by the
at least one processor, cause the at least one processor {o refrieve transaction
aggragate data associated with the transaction aggregate for the account of the user.
[0010] Further non-limiting aspects or embodiments are set forth in the following
numberead clauses:

[6011] Clause 1. A system, comprising: at least one processor programmed or
configured to: receive an XML data file, wherein the XML data file comprises data
associated with ong or more input parameters of a machine learning model; generate
a code generation template based on the data associated with one or more input
parameters of the machine learning model included in the XML file, where the code
generation template comprises one or more keys associated with one or more
parameters of a transaction aggregate for an account of a user, wherein the one or
more parameters of the transaction aggregate for the account of the user are based
on one or morg parameters of a plurality of payment transactions involving the account
of the user; and generate a file of executable code based on the code generation
template, wherein the file of executable code comprises instructions that, when
executed by at least one processor, cause at least oneg processor to retrieve
transaction aggregate data associated with the transaction aggregats for the account
of the user.

[06012] Clause 2: The system of clause 1, wherein the code generation template
comprises a template for an SQL query and wherein the template for the SQL query
comprises the one or more keys associated with one or more paramsters of the
transaction aggregate for the account of the user.
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[0013] Clause 3: The system of clauses 1 or 2, wherein, when generating the file
of executable code, the at least one processor is programmed or configured to
generate the file of executable code that, when executed by at least one processor,
causes ai least one processor to retrieve transaction aggregate data associated with
the transaction aggregate for the account of the user from a predetermined datahase
of a plurality of databases.

[0014] Clause 4. The system of any of clauses 1-3, wherein the at least one
processor is further programmed or configured to: receive a request for risk
assessment determination of a payment transaction involving the account of the user
from a client device; refrigve first transaction aggregate data associated with a first
transaction aggregate for the account of the user; and determine a risk assessment
score associated with the payment transaction involving the account of the user using
the first transaction aggregate data associated with the first transaction aggregate for
the account of the user as an input to the machine learning model.

[0015] Clause 5: The system of any of clauses 1-4, wherein, when retrieving first
transaction aggregate data associated with the first transaction aggregate for the
account of the user, the at least one processor is programmed or configured to:
retrieve short-term aggregation data associated with the first transaction aggregate for
the account of the user from a short-term database; and retrieve long-term aggregation
data associated with the first fransaction aggregate for the account of the user from a
long-term database.

[06016] Clause 6. The system of any of clauses 1-5, wherein, when refrieving the
first transaction aggregate data associated with the first transaction aggregate for the
account of the user, the at least one processor is programmed or configured to:
retrieve the first transaction aggregate data associated with the first transaction
aggregate for the account of the user from one or more databases based on executing
the file of executable code.

[0017] Clause 7: The system of any of clauses 1-6, whergin, when receiving the
XML file, the at least one processor is programmed or configured fo: receive the XML
file from a client device via a web application, and wherein the data assodiated with
one or more input parameters of the machine learning model is based on data received
via the web application.

[0018] Clause 8: A computer-implemented method, comprising: receiving, with at

least one processor, a data file, wherein the data file comprises data associated with
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one or more input paramsters of a machine learning model; generating, with at least
one processor, a code generation template based on the data associated with one or
more input parameters of the machine learning model included in the data file, where
the code generation template comprises one or more keys associated with one or
more parameters of a transaction aggregate for an account of a user; and generating,
with at least one processor, an executable code file based on the code generation
template, wherein the file of executable code comprises instructions that, when
executed by al least one processor, cause the at least one processor io refrieve
transaction aggregate data associated with the transaction aggregate for the account
of the user.

[0018] Clause 9: The method of clause 8, wherein generating the file of executable
code file comprises: generating the file of executable code that, when executed by at
least one processor, causes at least one processor {o refrieve transaction aggregate
data associated with the transaction aggregate for the account of the user from a
predetermined database of a plurality of databases.

[0020] Clause 10: The method of clauses 8 or §, further comprising: receiving a
request for risk assessment determination of a payment transaction involving the
account of the user from a client device; retrieving first transaction aggregate data
associated with a first transaction aggregate for the account of the user; and
determining a risk assessment score associated with the payment transaction
involving the account of the user using the first transaction aggregate dala associated
with the first transaction aggregate for the account of the user as an input to the
machine learning model,

[0021] Clause 11: The method of any of clauses 8-10, wherein refrieving first
transaction aggregate data associated with the first transaction aggregate for the
account of the user comprises: retrieving short-term aggregation data associated with
the first transaction aggregate for the account of the user from a short-term database;
and retrieving long-term aggregation data associated with the first transaction
aggregate for the account of the user from a long-term database.

[0022] Clause 12: The method of any of clauses 811, whergin refrieving the first
fransaction aggregate data associated with the first ransaction aggregate for the
account of the user, the at least one processor is programmed or configured to:
retrieve the first transaction aggregate data associated with the first fransaction
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aggregate for the account of the user from one or more databases based on executing
the file of executable code.

[0023] Clause 13: The method of any of clauses 8-12, further comprising:
determining whether the risk assessment score associgted with the payment
transaction involving the account of the user satisfies a risk assessment threshold; and
performing an action based on determining that the risk assessment score associated
with the payment transaction involving the account of the user satisfiles a risk
assessment threshold.

[0024] Clause 14: The method of any of clauses 8-13, wherein receiving the data
file comprises: receiving an XML file from a client device via & web application, and
wherein the data associated with one or more input parameters of the machine
learning model is based on data received via the web application.

[0025] Clause 15 A computer program product comprising at least one non-
transitory computer-readable medium comprising one or more instructions that, when
executed by at least one processor, cause the at least one processor 0. receive a
data file associated with a machine learning model; generate a code generation
template based on receiving the data file associated with the machine learning model,
where the code generation template comprises one or more keys associated with one
or more parameters of a ransaction aggregate for an account of a user, wherein the
one of more parameters of the transaction aggregate for the account of the user ars
based on one or more parameters of a plurality of payment fransactions involving the
account of the user; and generate a file of executable code based on the code
generation template, wherein the file of executable code comprises instructions that,
when executed by the at least one processor, cause the at least one processor {o
retrieve transaction aggregate data associated with the transaction aggregate for the
account of the user.

[00268] Clause 16: The computer program product of clause 15, wherein the code
generation template comprises a template for an SQL query and wherein the template
for the SQL guery comprises the one or more keys associated with one or more
parameters of the transaction aggregate for the account of the user.

[6027] Clause 17: The computer program product of clauses 15 or 18, wherein, the
one or more instructions that cause the at least one processor {o generate the file of
execulable code file, cause the at least one processor {o: generate the file of

axecutable code that, when executed by at least one processor, causes at least one
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processor 1o retrieve fransaction aggregate data associated with the transaction
aggregate for the account of the user from a predetermined database of a plurality of
databases.

[0028] Clause 18: The computer program product of any of clauses 15-17, wherein
the one or more instructions further cause the at least one processor o receive a
request for risk assessment determination of a payment transaction involving the
account of the user from a client device; retrieve first transaction aggregate data
associated with a first transaction aggregate for the account of the user; and determine
a risk assessment score associated with the payment transaction involving the
account of the user using the first transaction aggregate data associated with the first
transaction aggregate for the account of the user as an input {o the machine learning
model.

[0028] Clause 19: The computer program product of any of clauses 15-18, wherein,
the one or more instructions that cause the at least one processor o retrieve the first
transaction aggregate data associated with the first transaction aggregate for the
account of the user, cause the at least one processor {o. retrieve short-term
aggregation data associated with the first transaction aggregate for the account of the
user from a short-term database; and retrieve long-term aggregation data associated
with the first transaction aggregale for the account of the user from a long-term
database.

[6030] Clause 20: The computer program product of any of clauses 15-19, wherein,
the one or more instructions that cause the at least one processor {0 receive the XML
file, cause the at least one processor to: receive the XML file from a client device via
a web application, and wherein the data associated with one or more input parameters
of the machine learning mode! is based on data received via the wab application.
[6031] These and other features and characteristics of the present disclosure, as
well as the methods of operation and functions of the related elements of structures
and the combination of parts and economies of manufacture, will become mors
apparent upon consideration of the Tollowing description and the appended claims with
reference o the accompanying drawings, all of which form a part of this specification,
wherein like reference numerals designate corresponding parts in the various figures.
it is to be expressly understood, however, that the drawings are for the purpose of
ilustration and description only and are not intended as a definition of the limits of the

present disclosure. As used in the specification and the claims, the singular form of
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a,” "an,” and “the” include plural referents unless the context clearly dictates

otherwise.

BRIEF DESCRIPTION OF THE DRAWINGS
[0032] Additional advantages and details of non-limiting aspects or embodiments

are explained in greater detail below with reference o the exemplary embodiments
that are illustrated in the accompanying schematic figures, in which:

[0033] FIG. 1 is a diagram of a non-limiting aspect or embodiment of an
environment in which devices, systems, methods, andfor products described herein
may be implemented;

[0034] FIG. 2 is a diagram of a non-limiting aspect or embodiment of components
of one or more devices and/or one or more systems of FIG. 1;

[0038] FIG. 3 is a flowchart of a non-imiting aspect or embodiment of a process for
genarating code to retrieve aggregation data for machine learning models; and
[0036] FIGS. 4A-4E are diagrams of a non-limiting embodiment of an
implementation of a process for generating code to retrieve aggregation data for

machine learning models.

DESCRIPTION
[0037] For purposes of the description hereinafter, the terms “end,” “upper,”

” 4,

“lower,” “right,” "left,” "vertical,” "horizonial,” “top,” “bottom,” “lateral,” "longitudinal,” and
derivatives thereof shall relate {o the disclosure as it is oriented in the drawing figures.
However, it is to be understood that the disclosure may assume various alternative
variations and step sequences, except where expressly specified fo the contrary. Htis
also {o be understood that the specific devices and processes ilustrated in the
attached drawings, and described in the following specification, are simply exemplary
embodiments or aspects of the disciosure. Hence, specific dimensions and other
physical characteristics related o the embodiments or aspects of the embodiments
disclosed herain are not to be considered as limiting unless otherwise indicated.

[6038] No aspedt, component, slement, structure, act, siep, function, instruction,
and/or the like used herein should be construed as critical or essential unless explicitly
described as such. Also, as used herein, the articles "a” and "an” are intended to
include one or more items, and may be used interchangeably with “one or more” and

“at least one.” Furthermore, as used herein, the term “sel” is intended o include one
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or more items {(e.g., related items, unrelated tems, a combination of related and
unrelated items, and/or the like) and may be used interchangeably with “one or morg”
or “at least one.” Where only one item is intended, the term "one” or similar language
is used. Also, as used herein, the terms “has,” *have,” *having,” or the like are intended
to be open-ended terms. Further, the phrase “based on” is intended to mean “based
at least partially on” unless explicitly stated otherwise.

[0038] As used herein, the terms “communication” and "communicate” may refer
to the reception, receipt, transmission, transfer, provision, and/or the like of information
{e.g., data, signals, messages, instructions, commands, and/or the like). For one unit
{e.g., a device, a system, a component of a device or sysiem, combinations thereof,
and/or the like) to be in communication with another unit means that the one unit is
able to directly or indirectly receive information from and/or send {e.g., transmit)
information to the other unit. This may refer to a direct or indirect connection that is
wired and/or wireless in nature. Additionally, two units may be in communication with
each other even though the information transmitted may be modified, processed,
relayed, and/or routed between the first and second unit. For example, a first unit may
be in communication with a second unit even though the first unit passively receives
information and does not actively send information to the second unit. As another
example, a first unit may be in communication with a second unit if at least ong
intermediary unit {e.g., a third unit located between the first unit and the second unit)
processes information received from the first unit and sends the processed information
to the second unit. In some non-limiting embodiments, a message may refer to a
network packet {e.g., a data packet and/or the like) that includes data.

[0040] As used herein, the terms “issuer,” “issuer institution,” “issuer bank,” or
“‘payment device issuer,” may refer to one or more entities that provide accounts {o
individuals {e.g., users, customers, andfor the like} for conducting payment
transactions such as such as credit payment transactions and/or debit payment
transactions. For example, an issuer instifution may provide an account identifier,
such as a primary account number (PAN), to a customer that uniquely identifies ons
or more accounts associated with that customer. In some non-limiting embodiments,
an issuer may be associated with a bank identification number (BIN} that uniquely
identifies the issuer institution. As used herein, the term “issuer system” may refer to

one or more computer systems operated by or on behalf of an issuer, such as a server



WO 2021/045767 PCT/US2019/049790

executing one or more software applications. For example, an issuer system may
include one or more authorization servers for authorizing a transaction.

[0041] As used herein, the term “account identifier” may include one or more types
of identifiers associated with an account {e.g., a PAN associated with an account, a
card number associated with an account, a payment card number associated with an
account, a token associated with an account, and/or the like). In some non-limiting
embodiments, an issuer may provide an account identifier (e.g., a PAN, a token,
and/or the like) to a user {e.g., an account holder) that uniquely identifies one or more
accounis associated with that user. The account identifier may be embodied on a
payment device (e.g., a physical instrument used for conducting paymaeant iransactions,
such as a payment card, a credit card, a debit card, a gift card, and/or the like} and/or
may be electronic information communicated o the user that the user may use for
electronic payment transactions. In some non-limiting embodiments, the account
identifier may be an original account identifier, where the original account identifier
was provided to a user at the creation of the account associated with the account
identifier.  In some non-limiting embodiments, the account identifier may be a
supplemental account identifier, which may include an account identifier that is
provided to a user after the original account identifier was provided to the user. For
example, iIf the original account identifier is forgotien, siolen, andfor the like, &
supplemental account identifier may be provided to the user. in some non-limiting
gmbodiments, an account identifier may be directly or indirectly associated with an
issuer institution such that an account identifier may be a foken that maps to a PAN or
other type of account identifier. Account identifiers may be alphanumeric, any
combination of characters and/or symbols, and/or the like.

[0042] As used hergin, the term "token” may refer to an account identifier of an
account that is used as a substitute or replacement for another account identifier, such
as a PAN. Tokens may be associated with a PAN or other original account identifier
in one or more data siructures (e.g., one or more databases) such that they may be
used to conduct a payment transaction without directly using an original account
identifier. In some non-limiting embodiments, an original account identifier, such as a
PAN, may be associated with a plurality of tokens for different individuals or purposes.
in some non-limiting embodiments, {okens may be associated with a PAN or other
account identifiers in one or more data structures such that they can be used to

conduct a transaction without directly using the PAN or the other account identifiers.
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in some examples, an account identifier, such as a PAN, may be associated with a
plurality of tokens for different uses or different purposes.

[0043] As used herein, the term "merchant” may refer to one or more entities {e.4g.,
operators of retaill businesses) that provide goods, services, and/or access to goods
and/or services, 1o a user {(e.g., a customer, a consumer, and/or the like) based on a
transaction such as a payment transaction. As used herein, the term “merchant
system” may refer to one or more computer systems operated by or on behalf of a
merchant, such as a server executing one or more software applications. As used
herein, the term “product” may refer to one or more goods and/or services offered by
a merchant.

[6044]  As used herein, the term "point-of-sale (POS) device” may refer 1o one or
more electronic devices, which may be used by a merchant to conduct a transaction
(e.g., & payment ftransaction) andf/or process a fransaction. Additionally or
alternatively, a POS device may include peripheral devices, card readers, scanning
devices {e.g., code scanners and/or the like), Blustooth® communication receivers,
near-field communication (NFC) receivers, radio frequency identification (RFID)
receivers, and/or other contactiess transceivers or receivers, contact-based receivers,
payment terminals, and/or the like.

[0045] As used herein, the term “point-of-sale (POS) system” may refer to one or
more client devices andfor peripheral devices used by a merchant to conduct a
fransaction. For example, a POS system may include one or more POS devices
and/or other like devices thal may be used to conduct a payment transaction. In some
non-limiting embodiments, a POS system {2.g., a merchant POS system) may include
one or more server compuiers programmed or configured to process online payment
transactions through webpages, mobile applications, and/or the like.

[0048] As used herein, the term “ransaction service provider” may refer to an entity
that receives transaction authorization requests from merchanis or other entities and
provides guarantees of payment, in some cases through an agreement belween the
transaction service provider and an issuer institution. In some non-limiting
embodiments, a transaction service provider may include a credit card company, a
debit card company, a payment network such as Visa®, MasterCard®, American
Express®, or any other entity that processes transaction. As used herein, the term
"transaction service provider system” may refer t0 one or more computer systems

operated by or on behalf of a transaction service provider, such as a transaction
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service provider system executing one or more software applications. A fransaction
service provider system may include one or more processors and, in some non-limiting
embodiments, may be operated by or on behalf of a transaction service provider.
[0047] As used herein, the ferm “payment device” may refer to a payment card
{e.g., a credit or debit card), a gift card, a smart card (e.g., a chip card, an integrated
circuit card, and/or the like), smart media, a payroll card, a healthcare card, a
wristband, a machine-readable medium containing account information, a keychain
device or fob, an RFID transponder, a retailer discount or loyalty card, and/or the like.
The payment device may include a volatile or a non-volatile memory to store
information {e.g., an account identiifier, a name of the account holder, and/or the like).
[0D48] As used herein, the terms “client” and “client device” may refer to one or
more compuling devices, such as processors, slorage devices, andfor similar
computer components, that access a service made available by a server. In some
non-limiting embodiments, a “client device” may refer to one or more devices that
facilitate payment fransactions, such as one or more POS devices used by a
merchant. In some non-limiting embodiments, a client device may include a
computing device configured to communicate with one or more networks andfor
facilitate payment transactions such as, but not limited {o, one or more deskiop
computers, one or more mobile devices, andfor other like devices. Moreover, a “client”
may also refer to an entity, such as a merchant, that owns, utilizes, and/or operates a
client device for facilitating payment transactions with a fransaction service provider.
[0048] As used herein, the term “server” may refer to one or more computing
devices, such as processors, storage devices, and/or similar computer components
that communicate with client devices and/or other computing devices over a network,
such as the Internet or private networks and, in some examples, facilitate
communication among other servers and/or clients.

[0050] As used herein, the term "system” may refer to one or more computing
devices or combinations of computing devices such as, but not limited to, processors,
servers, client devices, software applications, andfor other like components. In
addition, reference to “a server” or “a processor,” as used herein, may refer 10 a
previously-recited server and/or processor that is recited as performing a previous step
or function, a different server and/or processor, andfor a combination of servers andior
processors. For example, as used in the specification and the claims, a first server
and/or a first processor that is recited as performing a first step or function may refer
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to the same or different server and/or a processor recited as performing a second step
or function.

[00581] In some nondimiting embodiments, systems, computer-implemented
methods, and computer program products are disclosed. For example, a system may
include at least one processor programmed or configured to receive a data file
associated with machine learning model, such as an XML data file. The data file may
include data associated with one or more inpuf parameters of a machine learning
model. The at least one processor may be programmaed or configured to generate a
code generation templaie based on the data associated with one or more input
parameters of the machine learning model included in the data file. The cods
generation template may include one or more keys associated with one or more
parameters of a transaction aggregate for an account of a user and the one or more
parameters of the transaction aggregate for the account of the user may be based on
one or more parameters of a plurality of payment transactions involving the account
of the user. The at least one processor may be programmed or configured o generate
a file of executable code based on the code generation template. The file of
executable code may include instructions that, when executed by at least one
processor, cause at least one processor o refrieve transaction aggregate data
associated with the transaction aggregate for the account of the user.

f6052]  In this way, non-limiting embodiments of the present disclosure may allow
for aggregation data o be determined that is less resource intensive and that does not
require a lot of time to calculate, for example, once a reqguest associated with the
aggragation data is received. Further, non-imiting embodiments of the present
disclosure may allow for the machine learning models that are created for a specific
set of aggregation data and that do not require aggregation data to be recaiculated
during every instance of use of the machine leaming model.

[0083] Referring now to FIG. 1, FIG. 1 is a diagram of an example environmaeant 100
in which devices, systems, methods, and/or products described herein may be
implemented. As shown in FIG. 1, environment 100 includes ¢code generator system
102, user device 104, orchestration system 106, artificial intelligence (Al)} risk
determination system 108, short-term database 110, long-term database 112, and
communication network 114, Code generstor system 102, user device 104,
orchestration system 106, Al risk determination system 108, shori-term database 110,
and long-term database 112 may interconnect {e.g., establish a connection to
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communicate, andior the like) via wired connsctions, wireless connections, or &
combination of wired and wireless connections.

[00584] Code generator system 102 may include one or more devices capable of
being in communication with user device 104, orchestration system 108, artificial
intelligence (Al risk determination systern 108, short-term database 110, and long-
term database 112 via communication network 114. For example, code generstor
systemn 102 may include one or more computing devices, such as one or more servers
and/or other like devices. In some non-limiting embodiments, code generator system
102 may be associated with a fransaction service provider, as described herein. For
example, code generator system 102 may be operated by a transaction service
provider and/or code generator system 102 may be a component of a transaction
service provider system.

[0058] User device 104 may include one or more devices capable of being in
communication with code generator system 102, orchesiration system 108, Al risk
determination system 108, shori-term database 110, and long-term database 112 via
communication network 114. For example, user device 104 may include one or more
computing devices, such as one or more servers, one or more client devices, one or
more mobile devices, and/or other like devices. In some non-limiting embodiments,
user device 104 may be associated with a transaction service provider, as described
herein. For example, user device 104 may be operated by a transaction service
provider andfor user device 104 may be a component of a transaction service provider
system.

[00868] Orchestration system 106 may include one or more devices capable of
being in communication with code generator system 102, user device 104, Al risk
determination system 108, short-lerm database 110, and long-term database 112 via
communication network 114. For example, orchesiration system 106 may include one
or more computing devices, such as one or more servers and/or other like devices. In
some non-limiting embodimenis, orchestration system 106 may be associated with a
transaction service provider, as described herein. For example, orchestration system
108 may be operated by a transaction service provider and/or orchestration system
106 may be a component of a transaction service provider system.

[0087] Alrisk determination system 108 may include one or more devices capable
of being in communication with code generator system 102, user device 104,
orchestration system 106, shoriterm database 110, and long-term database 112 via

14



WO 2021/045767 PCT/US2019/049790

communication network 114. For example, Al risk determination system 108 may
include one or more computing devices, such one or more servers and/or cther like
devices. In some nondimiting embodiments, Al risk determination system 108 may he
associated with a transaction service provider, as described herein. For example, Al
risk determination systern 108 may be operated by a transaction service provider
and/or Al risk determination system 108 may be a component of a transaction service
provider system.

[0058] Short-term database 110 may include one or more devices capable of
storing data in a data structure and capable of being in communication with code
generator system 102, user device 104, orchestration system 106, Al risk
determination system 108, and long-term database 112 via communication network
114. For example, shori-term database 110 may include one or more computing
devices, such as one or more servers and/or other like devices. In some non-limiting
embodiments, short-term database 110 may be a component of a system. For
example, short-term database 110 may be a component of code generator system
102 andfor orchastration systemn 106. In some non-limiting embodiments, short-term
database 110 may receive and/or store data associated with real-time (e.qg., live)
payment transactions. For example, short-term database 110 may receive the data
assoclated with real-time payment fransactions from a messaging system, such as
Apache Kafka or IBM MQ, and short-term database 110 may store the data associated
with real-time payment transactions in a data struclture based on receiving the data
from the messaging system.

[00589] tfong-lerm database 112 may include one or more devices capable of
storing data in a data structure and capable of being in communication with code
generator systemn 102, user device 104, orchestration system 106, Al risk
determination system 108, and short-term database 110 via communication network
114. For example, long-term database 112 may include one or more computing
devices, such as one or more servers and/or other like devices. In some non-limiting
embodiments, long-ferm database 112 may be a component of a system. For
example, long-term database 112 may be a component of code generator system 102
andfor orchestration system 106. In some non-limiting embodiments, long-term
database 112 may receive and/or store data associated with user profiles based on
transaction data associated with payment transactions conducted by users associated
with the user profiles. For example, long-term database 112 may receive the dala
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associated with user profiles from a file system, such as an Apache Hadoop system,
and long-term database 112 may store the data associated with user profiles based
on receiving the data from the file system.

[6060] Communication network 114 may include one or more wired and/or wireless
networks. For example, communication network 114 may include a cellular network
{e.g., a long-term evolution (LTE) network, a third generation {(3G) network, a fourth
generation {(4G) network, a fifth generation (8G) network, a code division multiple
access (COMA) network, and/or the like), a public land mobile network (PLMN}), a local
area network {LAN), a wide area network (WAN}, a metropolifan area network {(MAN]},
a telephone network {e.g., the public switched telephone network (PSTN)), a privats
network, an ad hoc network, an intranet, the Intemet, a fiber optic-based network, a
cloud computing network, andfor the tike, and/or & combination of some or all of these
or other types of networks.

[6061] The number and arrangement of systems andfor devices shown in
FIG. 1 are provided as an example. There may be additional systems and/or devices,
fewer systems andfor devices, different systems and/or devices, or differently
arranged systems and/or devices than those shown in FIG. 1. Furthermore, two or
more systems and/or devices shown in FIG. 1 may be implemented within a single
system or a single device, or a single system or a single device shown in FIG. 1 may
be implemented as mulliple, distributed systems or devices. Additionally or
alternatively, a set of syslems or a set of devices {e.g., one or more systems, one or
more devices) of environment 100 may perform one or more functions described as
being performed by another set of systems or another set of devices of environment
100.

[0082] Referring now to FIG. 2, FIG. 2 is a diagram of example components of
device 200. Device 200 may correspond to code generator system 102 (e.g., one or
more devices of code generator system 102}, user davice 104, orchestration system
106 {e.g., one or more devices of orchestration system 106), Al risk determination
system 108 (e.g., one or more devices of Al risk determination system 108), short-
term database 110, and/or long-term database 112. In some non-limiting aspects or
embodiments, code generator system 102, user device 104, orchestration system 106,
Al risk determination system 108, short-term database 110, and/or long-term database
112 may include at least one device 200 and/for at least one component of device 200.
As shown in FIG. 2, device 200 may include bus 202, processor 204, memory 206,
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storage component 208, input component 210, output component 212, and
communication inferface 214.

[0063] Bus 202 may include a component that permits communication among the
components of device 200. In some non-limiting aspects or embodiments, processor
204 may be implemented in hardware, software, or a combination of hardware and
software. For example, processor 204 may include a processor {e.g., a ceniral
processing unit (CPU), a graphics processing unit (GPU), an accelerated processing
unit (APL), and/or the like), a microprocessor, a digital signal processor (DSP), and/or
any processing component {e.g., a field-programmable gate array (FPGA), an
application-specific integrated circuit (ASIC), and/or the like) that can be programmed
to perform a function. Memory 206 may include random access memory (RAM), read-
only memory (ROM), and/or another type of dynamic or static storage device {e.g.,
flash memory, magnetic memory, optical memory, and/or the like) thal stores
information and/or instructions for use by processor 204.

[0064] Storage component 208 may store information and/or software related to
the operation and use of device 200, For example, storage component 208 may
include a hard disk (e.g., a magnetic disk, an optical disk, a magneto-optic disk, a solid
state disk, and/or the like}, a compact disc (CD}, a digital versatile disc (DVD}, a floppy
disk, a cartridge, a magnetic tape, and/or ancther type of computer-readable medium,
along with a corresponding drive.

[0085] Input component 210 may include a component that permits device 200 to
receive information, such as via user input (e.g., a touchscreen display, a keyboard, a
keypad, & mouse, a bution, a8 switch, 2 microphone, a camera, andfor the like}
Additionally or alternatively, input component 210 may include a sensor for sensing
information {e.g., a global positioning system (GPS) component, an accelerometer, 2
gyroscope, an actuator, andfor the like). QOutput component 212 may include a
component that provides oufput information from device 200 {(e.g., a display, a
speaker, one or more light-emitting diodes (LEDs), and/or the like).

[6086] Communication interface 214 may include a fransceiver-like component
{2.g., a transceiver, a separate receiver and fransmitler, and/or the like) that enables
device 200 to communicate with other devices, such as via g wired connaction, a
wireless connection, or a combination of wired and wireless connections.
Communication interface 214 may permit device 200 to receive information from

another device and/or provide information to another device. For example,
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communication interface 214 may include an Ethemnet interface, an optical interface,
a coaxial interface, an infrared interface, a radio frequency (RF) interface, a universal
serial bus (USB) interface, a Wi-Fi® interface, a cellular network interface, andfor the
like.

[0067] Device 200 may perform one or more processes described herein. Device
200 may perform these processes based on processor 204 executing software
instructions stored by a computer-readable medium, such as memory 208 and/or
storage component 208. A computer-readable medium (e.g.,, a non-transitory
computer-readable medium) is defined herain as a non-transitory memory device. A
non-transitory memory device includes memory space located inside of a single
physical storage device or memory space spread across multiple physical storage
devices.

[0068] Software instructions may be read into memory 206 andfor slorage
component 208 from ancther computer-readable medium or from another device via
communication interface 214. When executed, software instructions stored in memory
206 and/or storage component 208 may cause processor 204 to perform one or more
processes described herein. Additionally or alternatively, hardwired circuitry may be
used in place of or in combination with software instructions to perform one or more
processes described herein. Thus, embuodiments or aspects described herain are not
limited fo any specific combination of hardware circuitry and software.

[6068] Memory 208 and/or siorage component 208 may include data storage or
one or more data structures (e.g., a8 database, and/or the like). Device 200 may be
capable of retrieving information from, storing information in, or searching information
stored in the data storage or one or more data structures in memory 208 and/or
storage component 208. For example, the information may include encryption data,
input data, output data, fransaction data, account data, or any combination thereof.
[0070] The number and arrangement of components shown in FIG. 2 are provided
as an exampile. in some non-limiting aspects or embodiments, device 200 may include
additional components, fewer components, different components, or differently
arranged componenis than those shown in FIG. 2. Additionally or alternatively, a set
of components {e.g., one or more components) of device 200 may perform one or
more functions described as being performed by ancther set of components of device
200.

18



WO 2021/045767 PCT/US2019/049790

[00671] Referring now to FIG. 3, FIG. 3 is a flowchart of a non-limiting embodiment
of a process 300 for generating code {o retrieve aggregation data for machine learning
models. In some non-imiting aspects or embodiments, one or more of the functions
described with respect {0 process 300 may be performed (e.g., completely, partially,
and/or the like) by code generator system 102. In some non-limiting embodiments,
one or more of the steps of process 300 may be performed (e.g., completely, partially,
and/or the like) by another device or a group of devices separate from and/or including
code gensrator system 102 such as, for example, user device 104, orchestration
system 1086, and/or Al risk determination system 108.

[00672] Asshownin FIG. 3, at step 302, process 300 may include recelving a data
file associated with a machine learning model. For example, code generator system
102 may receive the data file that includes one or more input parameters of a machine
learning model. In some non-limiting embodiments, the one or more input parameters
of the machine learning model may include one or more features associated with the
machine learning model. For example, the one or more input parameters of the
maching learning model may correspond to one or more features that were used o
train and/or validate the machine learning model.

[0073] In some non-imiting embodiments, the one or more input parameters of the
machine learning model may include one or more keys associated with one or more
parameters of a transaction aggregate for an account of a user. The one or more keys
associated with the one or more parameters of the transaction aggregate for the
account of the user may correspond {o one or more features that were used o train
and/or validate the machine learning model. In some non-limiting embodiments, the
machine learmning model may include 3 risk delermination machine model. For
axample, the machine learning model may include a risk determination machine model
that is used by Al risk determination system 108 to determine a risk associated with
authorization of a payment transaction conducted {(e.g., a payment fransaction
conducted in real-time) with the account of the user,

60741 In some nondimiting embodiments, the one or more parameters of the
transaction aggregate for the account of the user may be based on one or more
parameters of a plurality of payment transactions involving the account of the user.
For example, the one or more parameters of the fransaction aggregate may include a
number of payment fransactions conducted with the account of the user during a time

interval, a total transaction amount of a plurality of payment transactions conducted
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with the account of the user during & time interval, a number of IP addresses (e.g., &
number of IP addresses each associated with a different computing device) involved
in a plurality of payment transactions conducted with the account of the user during a
time interval, a list of IP addresses associated with {e.g., a list of IP addresses each
associated with a different computing device involved in} a plurality of payment
transactions conducted with the account of the user during a time interval, andfor the
like,

[6075] In some nonHlimiting embodiments, code generator system 102 may store
the one or more parameters of the transaction aggregate for the account of the user.
For example, code generator system 102 may store the one or more parameters of
the transaction aggregate for the account of the user as a user profile for the account
of the user in long-term database 112. The one or more parameters of the transaction
aggregate for the account of the user (e.g., the user profile for the account of the user)
may be assignad fo an account identifier of the account of the user in long-term
database 112.

[0076] In some non-limiting embodiments, code generator system 102 may receive
the data file from user device 104 via a web application. For example, code generator
system 102 may receive the data file from user device 104 via the web application that
is provided on user device 104. The data included in the data file (e.g., dals associated
with one or more input parameiers of the machine learning model} may be based on
data received via the web application. In some non-limiting embodiments, the data
file may include an Extensible Markup Language (XML) data file. For example, the
data file may include data in an XML data file format.

[0077] Asshown inFIG. 3, at step 304, process 300 may include generating a code
generation template based on the data file. For example, code generator system 102
may generate the code generation template based on the data file received from user
device 104. In some non-limiting embodiments, the code generation template may
include a temnplate with fields based on the one or more input parameters of a machine
learning model {e.g., a risk determination machine leaming model}. In some non-
limiting embodiments, code generator system 102 may generate the code generation
template based on the machine learning model. For example, code generator system
102 may generate the code generation template based on an identifier of the machine

learning model, such as an identifier of a risk determination machine learning model.
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in some non-limiting embodiments, the identifier of the machine learning model may
be included in the data file received from user device 104.

60781 In some nondimiting embodiments, code generator systern 102 may
generate the code generation template as a template for an SQL query. For example,
code generator system 102 may generate the code generation template as a template
for the SQL guery based on the data included in the data file received from user device
104. In some non<imiting embodiments, the template for the SQL query may include
one or more keys associated with one or more parameters of a fransaction aggregate
for the account of the user.

[00878] As shownin FIG. 3, at step 306, process 300 may include generating a file
of executable code based on the code generation template. For example, cods
generator 102 may generate the file of executable code based on the code generation
template. The file of executable code may include instructions that, when executed,
cause transaction aggregate date associated with a transaction aggregate for an
account of a user {0 be refrieved. In some non-limiting embodiments, transaction
aggregate data associated with a transaction aggregate for an account of a user may
include one of more values of one or more paramsters of the transaction aggregate
for the account of the user. For example, the transaction aggregate data associated
with the fransaction aggregate for the account of the user may include a number of
payment transactions conducted with the account of the user during a fime interval
where the number is equal 1o 7. In another example, the transaction aggregate data
associated with the transaction aggregate for the account of the user may include a
total transaction amount of a plurality of payment transactions conducted with the
account of the user during a time interval where the fotal transaction amount of the
plurality of payment transactions is equal to $834.56. In another example, the
transaction aggregate data associated with the transaction aggregate for the account
of the user may include a number of {P addresses involved in a plurality of payment
transactions conducted with the account of the user during a time interval and the
number of IP addresses is equal to 6.

[6080] In some nondimiting embodiments, code generator systemn 102 may store
transaction aggregate data associated with a fransaction aggregate for the account of
the user (e.g., one of more values of the one or more parameters of the transaction
aggregate for the account of the user). For example, code generator system 102 may

store one or more values of the one or more parameters of the transaction aggregate
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for the account of the user in a user profile for the account of the user in long-ferm
database 112. The one or more values of the one or more parameters of the
transaction aggregate for the account of the user (e.g., the user profile for the account
of the user) may be assigned to the account identifier of the account of the user in
long-term database 112.

[0081] In some non-imiting embodiments, the file of executable code may include
instructions that, when executed, cause long-term fransaclion aggregale dala
associated with a transaction aggregate for an account of a user {0 be retrieved from
a long-term database 112. Additionally or alternatively, the file of executable code
may include instructions that, when exgcuted, cause short-term transaction aggregate
data associated with a transaction aggregate for an account of a user {0 be retfrieved
from a short-term database 110,

[6082] In some non-limiting embodiments, code generator system 102 may
execute the file of executable code and retrieve transaction aggregate data associated
with a transaction aggregate for the account of the user from short-term database 110
and/or long-term database 112. Additionally or alternatively, orchestration system 106
and/or Al risk determination system 108 may execute the file of executable code and
retrieve transaction aggregate data associated with a transaction aggregate for the
account of the user from shori-term database 110 and/or long-term database 112.
[6083] In some non-dimiting embodiments, code generator systemn 102 may
generate the file of executable code o include instructions that, when executed, cause
the transaction aggregste data associated with the fransaction aggregste for the
account of the user to be retrieved from a predetermined database of a plurality of
databases. For example, code generator system 102 may generate the file of
axeculable code {o include instructions that, when executed, cause the transaction
aggregate data associated with the transaction aggregate for the account of the user
to be refrieved from a predetermined database of short-term database 110 and long-
term database 112. In some non-limiting embodiments, code generator system 102
may determine the predeiermined database of the plurality of databases based on
data included in the dala file received from user device 104, For example, code
generator system 102 may determine the predetermined database of the plurality of
databases based on one or more input parameters of a machine learning model and/or
one or more keys associated with one or more parameters of a transaction aggregate

for an account of 2 user. Additionally or alternatively, code generator system 102 may
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determine the predetermined database of the plurality of databases based on an
identifier of a machine learning model included in the data file.

[0084] In some non-limiting embodiments, orchestration system 108 may receive
a request for risk assessment determination of a payment transaction involving the
account of the user. For example, orchestration system 106 may receive the requast
for risk assessment determination of the payment transaction involving the account of
the user from user device 104. In some non-limiting embodiments, the request for risk
assessment determination may include an account identifier of the account of the user.
in some nonyimiting embodiments, orchestration system 106 may transmit the request
for risk assessment determination based on receiving the request for risk assessment
determination from user device 104. For example, orchestration system 106 may
transmit the request for risk assessment determination to code generator system 102
based on receiving the request for risk assessment determination.

[0085] In some nondimiting embodiments, code generator system 102,
orchestration system 108, and/or Al risk determination system 108 may reftrieve
transaction aggregate data associated with a transaction aggregate for the account of
the user from short-term database 110 and/or long-term database 112. For example,
orchestration system 106 may retrieve transaction aggregate data associated with a
transaction aggregate from shori-term database 110 and/or long-term daiabase 112
based on the account identifier of the account of the user included in the request for
risk assessment determination. In such an example, code generator system 102,
orchestration system 108, and/or Al risk determination system 108 may determine a
user profile that corresponds 1o the account identifier of the account of the user and
the transaction aggregate data associated with the transaction aggregate for the
account of the user may be relrieved from the user profile. In some non-limiting
embodiments, code generator system 102, orchestration system 108, and/for Al risk
determination system 108 may retrieve shortlerm aggregation data associated with
the transaction aggregate for the account of the user from short-term database and/or
long-term aggregation data associated with the fransaction aggregate for the account
of the user from long-term database 112,

[6088] In some nondimiling embodiments, code generator system 102,
orchestration system 108, and/or Al risk determination system 108 may relrieve
transaction aggreqate data associated with a transaction aggregate for the account of
the user from short-term database 110 and/or long-term database 112 based on
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executing the file of executable code. For example, code generator system 102,
orchestration system 106, and/or Al risk determination system 108 may retrieve the
transaction aggregate data associated with the transaction aggregate for the account
of the user based on exesculing the file of executable code at a predetermined time
interval.  In some non-imiting embodiments, the predetermined time interval may
include a daily time interval, a weekly time interval, a monthly time interval, and/or the
like,

[6087] In some non-limiting embodiments, Al risk determination system 108 may
determine a risk assessment score associated with the payment transaction involving
the account of the user using the transaclion aggregate data associated with the
transaction aggregate for the account of the user. For example, Al risk determination
system 108 may determine the risk assessment score using the transaction aggregate
data associated with the transaction aggregate for the account of the user as an input
to a risk determination maching learning model. In some non-limiting embodiments,
Al risk determination system 108 may transmit the risk assessment score io
orchastration system 108 based on determining the risk assessment score. In some
non-limiting embodiments, orchestration system 106 may determine whether the risk
assessment score associated with the payment transaction involving the account of
the user satisfies a risk assessment threshold. In some non-limiting embodimeants,
orchestration system 108 may perform an action based on dstermining that the risk
assessment score associaled with the payment tfransaction involving the account of
the user satisfies the risk assessment threshold. In some non-limiting embodiments,
orchestration system 106 may forego performing the action or a may perform a
different action based on determining that the risk assessment score associated with
the payment transaction involving the account of the user does not satisfy the risk
assessment threshold. In some non-limiting embodiments, orchestration system 106
may transmit a message including an indication that the payment transaction is
authorized based on determining that the risk assessment score associated with the
payment transaction involving the account of the user satisfies the risk assessment
threshold. Orchestration system 106 may transmit a message including an indication
that the payment transaction is not authorized based on determining that the risk
assessment scorg associated with the payment transaction involving the account of
the user does not satisfy the risk assessment threshold.
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[0088] Referring now to FIGS. 4A4E, illustrated is a non-limiting embodiment of
an implementation 400 of a process for generating code to refrieve aggregation daia
for machine leaming models. As shown by reference number 415 in FIG. 4A,
orchestration system 108 may receive an XML data file associated with a machine
learning model. In some non-limiting embodiments, the XML data file includes data
associated with one or more input parameters of a machine learning model. As shown
by reference number 420 in FIG. 4A, code generator system 102 may receive the XML
data file from orchestration system 106 based on orchestration system 108
transmitting the XML data file o code generator system 102,

[0088] As shown by reference number 425 in FIG. 4B, code generator system 102
may generate a code generation template based on the data associated with one or
more input paramelers of the machine learning model included in the XML data file.
in some non-limiting embodiments, the code generation template comprises one or
more keys associated with one or more parameters of a transaction aggregate for an
account of a user and the one or more paramsters of the transaction aggregate for the
account of the user may he based on one or more parameters of a plurality of payment
fransactions involving the account of the user. As shown by reference number 430 in
FIG. 48, code generator system 102 may generate a file of executable code based on
the code generation template. In some non-limiting embodiments, the file of
executable code comprises instructions that, when executed by at least one
processor, cause the at least one processor {0 retrieve transaction aggregate data
associated with the transaction aggregate for the account of the user.

[0080] As shown by reference number 435 in FIG. 4C, orchastration system 106
may receive a request for risk assessment determination of a payment transaction
{&.g., a realtime payment transaction) involving the account of the user from user
device 104. As shown by reference number 440 in FIG. 4D, orchestration system 106
may refrieve transaction aggregate data associated with a transaction aggregate for
the account of the user.

[6091]  As shown by reference number 445 in FIG. 4E, orchestration system 108
may fransmit the transaction aggregate data associated with the fransaction aggregate
for the account of the user to Al risk determination system 108. As shown by reference
number 450 in FIG. 4E, Al risk determination system 108 may determine a risk
assessment score associated with the payment transaction involving the accourt of
the user based on the transaction aggregate data associated with the transaction
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aggregate. For example, Al risk determination system 108 may determine the risk
assessment score associated with the payment transaction involving the account of
the user using the transaction aggregate dalz associated with the transaction
aggregate for the account of the user as an input to the machine learning model. As
shown by reference number 455 in FIG. 4E, orchestration system 106 may receive the
risk assessment score associated with the payment transaction involving the account
of the user from Al risk determination system 108. As shown by reference number
460 in FIG. 4E, orchestration system 1068 may perform an action based on the risk
assessment score.

[0082] Although the above methods, systems, and computer program products
have been described in detail for the purpose of illustration based on what is curently
considered 1o be the most practical and preferred embodiments or aspects, it is to be
understood that such detail is solely for that purpose and that the present disclosure
is not limited to the described embodiments or aspects but, on the contrary, is intended
to cover modifications and equivalent arrangements that are within the spirit and scope
of the appended claims. Forexample, itis to be understood that the present disclosure
contemplates that, fo the extent possible, one or more features of any embodiment or
aspect can be combined with one or more features of any other embodiment or aspect.
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WHAT 1S CLAIMED I8!

1. A system, comprising:
at least one processor programmed or configured to:
receive an XML data file, wherein the XML data file comprises
data associated with one or more input parameters of a machine learning
model;
generate a code generation template based on the data
associated with one or more input parameters of the machine learning model
included in the XML file, where the code generation template comprises one or
more keys associated with one or more parameters of a fransaction aggregate
for an account of a user, wherein the one or more parameters of the transaction
aggregate for the account of the user are based on one or more parameters of
a plurality of payment transactions involving the account of the user; and
generate a file of executable code based on the code generation
template, wherein the file of executable code comprises instructions that, when
executed by at least one processor, cause at least one processor {0 retrieve
transaction aggregate data associated with the transaction aggregate for the

account of the user.

2. The system of claim 1, wherein the code generalion template
comprises a template for an SQL query and wherein the template for the SQL query
comprises the one or more keys asscciated with one or more parameters of the
transaction aggregate for the account of the user.

3. The system of claim 1, wherein, when generating the file of
executable code, the at least one procassor is programmed or configured to:

generate the file of executable code that, when executed by at least one
processor, causes at least one processor o retrieve transaction aggregate data
associaled with the transaction aggregate for the account of the user from a

predetermined database of a plurality of databases.
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4, The system of claim 1, wherein the at least one processor is
further programmed or configured {o:

receive a request for risk assessment determination of a payment
transaction involving the account of the user from a client device;

ratrieve first transaction aggregate data associated with a first
transaction aggregate for the account of the user; and

determine a risk assessment score associated with the payment
transaction involving the account of the user using the first transaction aggregate data
associated with the first transaction aggregate for the account of the user as an input

to the machine learning model.

5. The system of claim 4, wherein, when refrieving first transaction
aggregate dala associated with the first transaction aggregate Tor the account of the
user, the at least one processor is programmed or configured to:

retrieve short-term aggregation data associated with the first fransaction
aggregate for the account of the user from a short-term database; and

retrieve long-term aggregation data associated with the first transaction
aggregate for the account of the user from a long-term database.

8. The system of claim 1, wherein, when retrieving the first
transaction aggregate data associated with the first transaction aggregate for the
account of the user, the at least one processor is programmed or configured {o:

ratrieve the first ransaction aggregate data associated with the first
transaction aggregate for the account of the user from one or more databases based

on executing the file of executable code.

7. The system of claim 1, wherein, when receiving the XML file, the
at least one processor is programmed or configured {o:

receive the XML file from a client device via a web application, and
wherein the data associated with one or more input paramesters of the machine

learning model is based on data received via the web application.
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8. A computer-implemented method, comprising:

receiving, with at least one processor, a data file, wherein the data file
comprises data associated with one or more input parameters of a machine learning
model;

generating, with at least one processor, a code generation template
based on the data associated with one or more input parameters of the machine
learning model included in the data file, where the code generation template comprises
one or more keys associated with one or more parameters of a fransaction aggregate
for an account of a user; and

generating, with at least one processor, an executable code file based
on the code generation template, wherein the file of executable code comprises
instructions that, when executed by at least one processor, cause the at least one
processor to refrieve transaction aggregate data associated with the transaction

aggragate for the account of the user.

g. The method of claim 8, wharein generating the file of executable
code file comprises:

generating the file of executable code that, whan exscuted by at least
one processor, causes at least one processor to retrieve transaction aggregate data
associated with the fransaction aggregaie for the account of the user from a
predetermined database of a plurality of databases.

10.  The method of claim 8, further comprising:

receiving a request for risk assessment determination of a payment
transaction involving the account of the user from a dlient device;

retrieving first transaction aggregate data associated with a first
transaction aggregate for the account of the user,; and

determining a risk assessment score associaied with the payment
transaction involving the account of the user using the first ransaction aggregate dala
associaled with the first transaction aggregate for the account of the user as an input
to the machine learning model.
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11. The method of daim 10, wherein retrieving first fransaction
aggregale dala associated with the first transaction aggregate for the account of the
user comprises:

refrieving short-term aggregation data associated with the first
transaction aggregate for the account of the user from a short-term database; and

retrieving long-term aggregation data associated with the first

transaction aggregate for the account of the user from a long-term database.

12. The method of claim 10, wherein retrieving the first fransaction
aggregate data associated with the first transaction aggregate for the account of the
user, the af least one processor is programmed or configured fo

retriave the first fransaction aggregate data associated with the first
transaction aggregate for the account of the user from one or more databases based

on executing the file of executable code.

13.  The method of claim 10, further comprising:

determining whether the risk assessment score associaled with the
payment transaction involving the account of the user satisfies a risk assessment
threshold; and

performing an action based on determining that the risk assessment
score assoclated with the payment transaction involving the account of the user
satisfies a risk assessment threshold.

14.  The method of claim 8, wherein receiving the data file comprises:

receiving an XML file from a client device via a web application, and
wherein the data associated with one or more input paramsters of the machine
learning model is based on data received via the web application.

15. A computer program product comprising at least one non-
transitory computer-readable medium comprising one or more instructions that, when
executed by at least one processor, cause the at least one processor {o:

receive a data file associated with a machine lgarning moded;

generate a code generation template based on receiving the data file

associated with the machine learning model, where the code generation template
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comprises one or more keys associated with one or more parameters of a fransaction
aggregate for an account of a user, wherein the one or more parameters of the
transaction aggregate for the account of the user are based on one or more
parameters of a plurality of payment transactions involving the account of the user,;
and

generate a file of executable code based on the code generation
template, wherein the file of executable code comprises instructions that, when
executed by the at least one processor, cause the al least one processor 1o retrieve
transaction aggregate data associated with the transaction aggregate for the account
of the user.

16.  The computer program product of claim 15, wherein the code
generation template comprises a tempiate for an SQL query and wherein the template
for the SQL query comprises the one or more keys associated with one or more
parameters of the fransaction aggregate for the account of the user.

17.  The computer program product of claim 16, whersin, the one or
more instructions that cause the at least one processor {0 generate the file of
exacutable code file, cause the at least one processor to:

generate the file of executable code that, when executed by at least one
processor, causes at least one processor to retrieve transaction aggregste data
associaled with the transaction aggregate for the account of the user from a

predetermined database of a plurality of databases.

18.  The computer program product of claim 17, wherein the one or
more instructions further cause the at least one processor to:

raceive a request for risk assessment determination of a payment
transaction involving the account of the user from a client device;

retrieve first transaction aggregate data associated with a first
transaction aggregale for the account of the user; and

determine a risk assessment score associaled with the payment
transaction involving the account of the user using the first transaction aggregate data
associated with the first transaction aggregate for the account of the user as an input

to the machine learning model.
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18.  The computer program product of claim 15, wherein, the one or
more instructions that cause the at least one processor to retrieve the first transaction
aggregate data associated with the first transaction aggregate for the account of the
user, cause the at least one processor {o:

ratrieve short-term aggregation data associated with the first transaction
aggregate for the account of the user from a shori-lerm database; and

retrieve long-term aggregation data associated with the first transaction

aggregate for the account of the user from a long-term database.

20.  The computer program product of claim 18, wherein, the one or
more instructions that cause the at least one processor to receive the XML file, cause
the at least one processor to:

receive the XML file from a client device via a web application, and
wherein the data associated with one or more input parameters of the machine
learning model is based on data received via the web application.
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