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NATURAL LANGUAGE PROCESSING SYSTEM

CROSS REFERENCE TO RELATED APPLICATION
[0001}  This application claims priority to U.3. Patent Application No. 16/177,869,
filed November 1, 2018, entitled “Natural Language Processing System,” the entire

disclosure of which is hereby incorporated by reference.
BACKGROUND

1. Technical Field

[0002] This disclosure relates generally to systems, devices, products, apparatus,
and methods that are used for determining information based on a natural language
query and, in one particular embodiment, to a systemn, product, and method for
determining a merchant based on a natural language query.

2. Technical Considerations

[6003] Natural language processing may refer to an area of computer science
concerned with the interactions between computers and a natural language (e.g., a
human language). For example, natural language processing may include methods
of how to program computers {o process and analyze large amounts of natural
language data associated with the natural language.

[0004] A chat service may include {e.g., a chatbot, a talkbot, a chatterbot, a Bot, an
instant messaging M bot, an interactive agent, an artificial conversational entity,
andfor the like) and may include a computing device implementing a sofiware
application that conducts a conversation via an auditory method and/or a textual
method. For example, the chat service may include a computing device implementing
a software application that is designed o convincingly simulate how a human would
bshave as a conversational pariner. In some examples, a chat service may be used
in a dialog system for various purposes, such as customer service or information
acquisition.

[00058] However, a chat service may rely on a human to interact with a user of the
chat service at some point. For example, in the event that a user of the chat service
may desire 1o interact with a merchant based on a session of a chat service, a human
associated with the chat service may be required {0 take an action to allow the user to

interact with the merchant.
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SUMMARY
f0D06]  Accordingly, provided are improved systems, devices, products, apparatus,
andfor methods for classifying service reguest messages.
[0007] According to some non-limiting embodiments or aspects, provided is a
natural language processing (NLP) system for determining a merchant based on a
natural language query, comprising: at least one processor programmed or configured
to: receive a natural language guery from a user device, the natural language query
comprising at least one word; convert the at least one word of the natural language
guery to a vector using at least one neural networlk to form a set of vectors; determine
a vector distance from the set of vectors to each profile in a set of profiles, each profile
associated with a merchant; rank each profile in the set of profiles based on the vector
distance of each profile to the set of vectors; communicate merchant data associated
with at least one merchant included in the set of profiles to the user device, wherein
the merchant data is based on the rank of the set of profiles; recelve a selection of a
first merchant associated with the merchant data from the user device; and schedule
an appointment with the first merchant for a user of the user device.
[6008] According to some non-limiting embodiments or aspects, provided is a
computer program product for determining a merchant based on a natural language
query, the computer program product comprising at least one non-transitory computer-
readable medium including one or more instructions that, when executed by at least
one processor, cause the at least one processor to: receive a natural language query
from a user device, the natural language query comprising at least one word; convert
the at least one word of the natural language gquery o a vector using at least one
neural network to form a set of vectors; determine a vector distance from the set of
vaciors to each profile in a set of profiles, each profile associated with a merchant;
rank each profile in the set of profiles based on the vector distance of each profile to
the set of vectors; communicate merchant data associated with at least one merchant
included in the set of profiles 1o the user device, wherein the merchant data is based
on the rank of the set of profiles; receive a selection of a first merchant associated with
the merchant data from the user device; and schedule an appointment with the first
merchant for a user of the user device.
[000%] According to some non-limiting embodiments or aspects, provided s
method for determining a merchant based on a natural language query, comprising:

raceiving, with at least one processor, a natural language query from a user device,
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the natural language query comprising at least one word; converting, with the at least
one processor, the at least one word of the natural language query to a vector using
at least one neural network to form a set of vectors; determining, with the at lzast one
processor, a vector distance from the set of vectors {o each profile in a set of profiles,
each profile associated with a merchant; ranking, with the at ieast one processor, each
profile in the set of profiles based on the vector distance of each profile to the set of
veciors; communicating, with the at least one processor, merchant data associated
with sach merchant included in the set of profiles to the user device, wherein the
merchant data is communicated based on ranking each profile in the set of profiles;
receiving, with the at least one processor, a selection of a first merchant associated
with the merchant data from the user device; and scheduling, with the at least one
processor, an appeintment with the first merchant for a user of the user device.
[6010] Further non-limiting embodiments or aspects are set forth in the following
numbered clauses.

[0011] Clause 1: A natural language processing (NLP) system for determining a
merchant based on a natural language query, comprising: at least one processor
programmed or configured to: receive a natural language query from a user device,
the natural language query comprising at least one word; convert the at least one word
of the natural language guery 1o a vector using at least one neural network to form a
set of vectors; determine a vector distance from the set of veciors to each profils ina
set of profiles, each profile associated with a2 merchant; rank each profile in the set of
profiles based on the vector distance of each profile {o the set of vectors; communicate
merchant data associated with at least one merchant included in the set of profiles to
the user device, wherein the merchant data is based on the rank of the set of profiles;
raceive a selection of a first merchant associated with the merchant data from the user
device; and schedule an appointment with the first merchant for a user of the user
device.

[0012] Clause 2: The NLP system of clause 1, wherein, when receiving the natural
language query, the at least one processor is programmed or configured o receive
the natural language query from a chat client on the user device.

[0013] Clause 3: The NLP system of clauses 1 or 2, wherein, when communicating
the merchant data associated with each merchant included in the set of profiles, the

at least one processor is programmed or configured to: communicate a message o
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the chat client on the user device, the message comprising a list of each merchant
associated with a subset of the set of profiles based on the ranking of each profile.
[0014] Clause 4. The NLP system of any of clauses 1-3, wherein the at least one
word of the natural language query is at least one first word, wherein the set of vectors
is a first set of vectors, wherein each profile in the set of profiles comprises data
associated with the merchant, the data associated with the merchant comprising at
least one second word, wherein each profile is associated with a second set of veclors
comprising at least one second vector associated with the at least one second word,
and wherein, when determining the vector distance from the first sef of vectors to each
profile in the set of profiles, the at least one processor is programmed or configured
to: determine the vector distance from the first set of vectors 1o each profile in the set
of profiles based on a Euclidean distance from the at least one first vector of the first
set of vectors to the at least one second vector of the second set of vectors.

[0018] Clause 5: The NLP system of any of clauses 1-4, wherein the vector
distance comprises a minimum transformation cost to transform each vector of the first

set of vectors to each vector of the second set of vectors according to the formula:

%{h{? =1 2=1 Ti,éﬂtz”-ﬂ
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Subjectto: Y1, T; = Wy,

where Tyis a transformation cost function of the Euclidean distance, ¢fj, j}, between a
vecior / in the first set of vectors {0 a corresponding vector j in the second set of vectors,
and where Wy is the welight of vector / in the first set of vectors.

60187 Clause 8. The NLP system of any of clauses 1-5, wherein, when ranking
gach profile in the set of profiles, the at least one processor is programmed or
configured to: rank the profiles in the set of profiles based on at least one of the
following: a distance of a location of a merchant associated with a profile from the user
device; an offer being provided by a merchant associated with a profile; a review rating
of a merchant associated with a profile; a size of a merchant associated with a profile;
or any combination thereof.

[0017] Clause 7: The NLP system of any of clauses 1-6, further comprising:
determining a subset of the set of profiles based on the vector distance of each of the
profiles to the set of vectors, wherein, when communicating the merchant data

associated with each merchant included in the set of profiles o the user device, the at
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least one processor is programmed or configured {o: communicate the merchant data
associated with each merchant included in the subset of profiles to the user device.
[0018] Clause 8; A computer program product for determining a merchant based
on a natural language query, the computer program product comprising at least one
non-transitory computer-readable medium including one or more instructions that,
when executed by at least one processor, cause the at least one processor t0: receive
a natural language query from a user device, the natural language query comprising
at least one word; convert the at least one word of the natural language query fo a
vector using at least one neural networl to form a set of vectors; determine a vector
distance from the set of vectors to each profile in a set of profiles, each profile
associated with a merchant; rank each profile in the set of profiles based on the vector
distance of each profile to the set of vectors; communicate merchant data associated
with at least one merchant included in the set of profiles to the user device, wherein
the merchant data is based on the rank of the set of profiles; recelve a selection of a
first merchant associated with the merchant data from the user device; and schedule
an appointment with the first merchant for a user of the user device.

[6018] Clause 9 The computer program product of clause 8, wherein the one or
more instructions that cause the at least one processor to receive the natural language
query, cause the at least one processor to: receive the natural language query from a
chat client on the user device.

[0020] Clause 10: The computer program product of clauses 8 or 9, wherein the
one or more insfructions that cause the at least one processor {6 communicate the
merchant data associated with the merchant included in the set of profiles, cause the
at least one processor to: communicate a message fo the chat client on the user
device, the message comprising a list of each merchant associated with a subset of
the set of profiles based on the ranking of each profile.

[0021] Clause 11. The computer program product of any of clauses 8-10, wherein
the at least one word of the natural language query is at least one first word, wherein
the set of vectors is a first set of vectors, whersin each profile in the set of profiles
comprises data associated with the merchant, the data associated with the merchant
comprising at least one second word, wherein each profile is associated with a second
set of vectors comprising at least one second vector associated with the at least one
second word, and wherein the one or more instructions that cause the at least one

processor to determine the vector distance from the first set of vectors to each profile
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in the set of profiles, cause the at least one processor to: determine the vector distance
from the first set of vectors {0 each profile in the set of profiles based on a Eudlidean
distance from at least one first vector of the first set of vectors to the at least one
second vector of the second set of vectors.

(00227 Clause 12: The computer program product of any of clauses 8-11, wherein
the vector distance comprises a minimum transformation cost o fransform each vecior
of the first set of vectors to sach vector of the second set of vectors according to the

formula:

Min i, 2jna Tye(d )
Subjecttor 37, Ty = Wy

where T;is a transformation cost function of the Euclidean distance, cfj, j), between a
vector /in the first set of vectors to a corresponding vector § in the second set of vectors,
and where Wy is the weight of vector i in the first set of vectors.

[0023] Clause 13: The computer program product of any of clauses 8-12, wherein
the one or more instructions that cause the at least one processor to rank each profile
in the set of profiles, cause the at least one processor to; rank the profiles in the set of
profiles based on at least one of the following: a distance of a location of a merchant
associated with a profile from the user device; an offer being provided by a merchant
associated with a profile; a review rating of 2 merchant associated with a profile; a size
of a2 merchant associated with a profile; or any combination thersof.

6024} Clause 14: The computer program product of any of clauses 8-13, further
comprising: determining a subset of the set of profiles based on the vector distance of
each of the profiles to the set of vectors, wherein, when communicating the merchant
data associated with each merchant included in the set of profiles to the user device,
the atleast one processor is programmed or configured to: communicate the merchant
data associated with each merchant included in the subset of profiles to the user
device

[06025] Clause 15: A method for determining a merchant based on a natural
language query, comprising: receiving, with at least one processor, a natural languags
query from a user device, the natural language query comprising at least one word;
converting, with the at least one processor, the at least one word of the natural

language guery to a vector using at least one neural network to form a set of vectors;
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determining, with the at least one procassor, a vector distance from the set of vectors
to sach profile in a set of profiles, each profile associated with a merchant; ranking,
with the at least one processor, gach profile in the set of profiles based on the vector
distance of each profile {0 the set of vectors; communicating, with the at least one
processor, merchant data associated with each merchant included in the set of profiles
to the user device, wherein the merchant data is communicated based on ranking of
the set of profiles; receiving, with the at least one processor, a selection of a first
merchant associated with the merchant data from the user device; and scheduling,
with the at least one processor, an appointment with the first merchant for a user of
the user device.

[0028] Clause 16 The method of clause 15, wherein the at least one word of the
natural language query is at least one first word, wherein the set of vectors is a first
set of vectors, wherein each profile in the set of profiles comprises a description of the
merchanyi, the data associated with the merchant comprising at least one second word,
wherein each profile is associated with a second set of vectors comprising at least one
second vector associated with the at least one second word, and wherein determining
the vector distance from the first set of vectors to each profile in the set of profiles
comprises: determining the vector distance from the first set of vectors to each profile
in the set of profiles based on a Euclidean distance from at least one first vector of the
first set of vectors to the at least one second vector of the second set of vectors.
(00271 Clause 17: The method of clauses 15 or 18, wherein the vecior distance
comprises a minimum transformation cost to fransform each vector of the first set of

vectors to each vector of the second set of vectors according to the formula:

??}é} Y N Tyel )
Subject to: X7, Ty = Wy

where Tyis a transformation cost function of the Euclidean distance, ¢, j), between a
vector /in the first set of vectors to a corresponding vector § in the second set of vectors,
and where Wy is the weight of vector 7 in the first set of vectors.

[0028] Clause 18: The method of any of clauses 15-17, further comprising: training
the neural network based on a second set of profiles before converting the at least
one word of the natural language query.
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[0029] Clause 19: The method of any of clauses 15-18, wherein the neural network
comprises a skip-gram model with an input layer, an output layer, and at least one
hidden layer connecling the input layer 1o the output layer, and wherein training the
neural network comprises: iteratively providing a third word of the second set of profiles
to the input layer; and comparing outputs of the ocutput layer 16 a plurality of words of
the second set of profiles, wherein the plurality of words are adjacent the third word.
[0036] Clause 20: The method of any of clauses 15-19, further comprising:
initiating a payment transaction between the merchant and the user of the user device
before scheduling the appointment; recsiving user data associated with the user from
the user device, the user data comprising user identification data associated with an
identification of the user and account identification data associated with an account
identifier of a payment account of the user; and storing a profile associated with the
user of the user device based on the user data, wherein initiating the payment
fransaction comprises: communicating the account identification data from the profile
and merchant identification data associated with the merchant to a transaction service
provider system to authorize the payment transaction; and receiving an indication from
the transaction service provider system that the payment transaction is authorized.
[0031] These and other features and characleristics 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 more
apparent upon consideration of the following description and the appended claims with
reference to the accompanying drawings, all of which form a part of this specification,
wherein like reference numerals designate corresponding paris in the various figures.
It is to be expressly understood, however, that the drawings are for the purpose of

#lustration and description only and are not intended as a definition of the limits of the

n @ ”

disclosure. As used in the specification and the claims, the singular form of “a,” “an,
and "the” include plural referents unless the context clearly dictates otherwise.
BRIEF DESCRIPTION OF THE DRAWINGS

[0032] Additional advantages and details of the disclosure are explained in greater

detail below with reference to the exemplary embodiments that are illustrated in the
accompanying schematic figures, in which:
[0033] FIG. 1 is a diagram of a non-imiting embodiment or aspect of an

environment in which systems, devices, products, apparatus, and/or methods,
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described herein, may be implemented according {o the principles of the present
disclosure;
[0034] FIG. 2 is a diagram of a non-limiting embodiment or aspect of components
of one or more devices of FiG. 1;
(0038} FIG. 3is a flowchart of a non-limiting embodiment or aspect of a process for
determining a merchant based on a natural language query; and
[0036] FIGS. 4A-4D are diagrams of an implementation of some non-limiting
gmbodiments or aspects of the process shown in FIG. 3.

DESCRIPTION OF THE DISCLOSURE

[0637] For purposes of the description hereinafter, the terms "end,” “upper”

“tower,” “right,” “left,” “vertical,” *horizontal,” “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 to the contrary. itis
also to be understood that the specific devices and processes illustrated in the
attached drawings, and described in the following specification, are simply exemplary
embodiments or aspects of the disclosure. Hence, specific dimensions and other
physical characteristics related fo the embodiments or aspects of the embodiments
disclosed herein are not 1o be considered as limiting unless ctherwise indicated.
[0038] No aspect, component, element, structure, act, step, 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 “3” 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 “set” is intended to include one
or more items {e.g., related temns, unrelated items, a combination of related and
unrelated items, etc.) and may be used interchangeably with “one or more” 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 siated otherwise.

[0038] Some non-limiting embodiments are described herein in connection with
thresholds. As used herein, satisfying a threshold may refer to a value being greater
than the threshold, more than the threshold, higher than the threshold, greater than or
equal 1o the thrashold, less than the threshold, fewer than the threshold, lower than

9
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the threshold, less than or equal o the threshold, equal to the threshold, and/or the
like.

[0040] As used herein, the term “communicate” may refer to the reception, receipt,
fransmission, transfer, provision, and/or the fike of information {e.g., data, signals,
messages, instructions, commands, and/or the like). As an example, for one unit (e.g.,
a device, a system, a component of a device or system, combinations thereof, and/or
the like) to communicate with another unit means that the one unit is able to directly
or indirectly receive information from and/or fransmit information {o the other unit. The
one unit may communicate with the other unit even though the information may be
modified, processed, relayed, and/or routed between the one unit and the other unit.
in one example, a first unit may communicate with a second unit even though the first
unit receives information and does not communicate information to the second unit.
As another example, a first unit may communicate with a second unit if an intermediary
unit {e.g., a third unit located between the first unit and the second unit) receives
information from the first unit, processes the information received from the first unit to
produce processed information, and communicates the processed information to the
second unit. In some non-limiting embodiments or aspects, a message may refer {0
a packet {&.g., a data packet, a network packet, and/or the like) that includes data.

2

[0041] As used herein, the terms “issuer institution,” "portable financial device

LT

issuer,” “issuer,” or “issuer bank” may refer to one or more entities that provide one or
more accounts o a user {e.q., customer, consumer, and/or the like} for conducting
fransactions {e.g., payment transactions), such as initiating credit card payment
fransactions, debil card payment transactions, andfor prepaid card payment
fransactions. For example, an issuer instifution may provide an account identifier,
such as a primary account number (PAN}, to a user that uniquely identifies one or
more accounts associated with that user. The account identifier may be embodied on
& portable financial device, such as a physical financial instrument {(e.g., a payment
card) and/or may be electronic and used for electronic payments. in some non-limiting
embodiments or aspects, an issuer institution may be associated with a bank
identification number (BIN) that uniquely identifies the issuer institution. As used
herein “issuer institution system” may refer 1o one or more computer systems operated
by or on behalf of an issuer institution, such as a server computer executing one or
more software applications. For example, an issuer institution system may include

one or more authorization servers for authorizing a2 payment transaction.
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[0042] Asused herein, the term “account identifier” may include one or more PANs,
tokens, or other identifiers associated with a customer account. The term “token” may
refer to an identifier that is used as a substitute or replacement identifier for an original
account identifier, such as a PAN. Account identifiers may be alphanumeric or any
combination of characters and/or symbols. Tokens may be associated with a PAN or
other original account identifier in one or more data struclures {e.g., one or more
databases, and/or the like) such that they may be used to conduct a transaction
without directly using the original account identifier. In some examples, an original
account identifier, such as a PAN, may be associated with a plurality of fokens for
different individuals or purposes. An issuer institution may be associated with a bank
identification number (BIN} that uniquely identifies it.

(00437 As used herein, the term “account identifier” may include one or more types
of identifiers associated with a user account {g.g., a PAN, a primary account number,
a card number, a payment card number, a token, and/or the like}). In some non-limiting
embodiments or aspects, an issuer institution may provide an accourt identifier {e.g.,
a PAN, a token, and/or the like) to a user that uniquely identifies one or more accounts
associated with that user. The account identifier may be embodied on a physical
financial instrument (e.g., a poriable financial instrument, a payment card, a credit
card, a debit card, and/or the like) and/or may be elaectronic information communicated
to the user that the user may use for electronic payments. In some non-limiting
smbodiments or aspects, the account identifier may be an original account identifier,
where the original account identifier was provided 1o a user at the crestion of the
account associated with the account identifier. In some non-limiting embodiments or
aspects, the account identifier may be an account identifier {e.g., a supplemental
account identifier) that is provided to a user afler the original account dentifier was
provided to the user. For example, if the original account identifier is forgotten, stolen,
andfor the like, a supplemental account identifier may be provided to the user. Insome
non-limiting embodiments or aspects, an account identifier may be directly or indirectly
associated with an issuer institution such that an account identifier may be a token that
maps to a PAN or other type of identifier. Account identifiers may be alphanumeric,
any combination of characters and/or symbols, and/or the like.

[0044] As used herein, the term “token” may refer to an identifier that is used as a
substitute or replacement identifier for an account identifier, such as a PAN. Tokens

may be associated with a PAN or other account identifiers in one or more data
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structures such that they can be used {0 conduct a transaction without directly using
the account identifier, such as a PAN. In some examples, an account identifier, such
as a PAN, may be associated with a plurality of tokens for different uses or different
pUrposes.

[0045] As used herein, the term “merchant” may refer to one or more entities (e.g.,
operators of retall businesses that provides goods and/or services, and/or access o
goods and/or services, {0 a user {e.g., a customer, a consumer, a customer of the
merchant, and/or the like) based on a transaction, such as a payment transaction. As
used herein, “merchant system” may refer to one or more computer sysiems operated
by or on behalf of & merchant, such as a server computer exacuting one or more
software applications. As used herein, a “merchant point-of-sale (POS) system” may
refer {6 one or more computers and/or peripheral devices used by a merchant to
engage in payment transactions with customers, including one or more card readers,
near-field communication (NFC) receivers, radio freguency identification (RFID)
receivers, matrix barcode readers {e.q., quick response (QR) code readers), and/or
other contactiess transceivers or receivers, contact-based receivers, payment
terminals, computers, servers, input devices, and/or other like devices that may be
used o initiate a payment fransaction. A merchant POS system may also include one
or more server computers programmed or configured to process online payment
fransactions through webpages, mobile applications, and/or the like. As used herein,
the term “product” may refer {0 one or more goods andfor services offered by a
merchant.

[0048] As used hersin, 2 “point-of-sale (POS) system” may refer to one or more
compuiers and/or peripheral devices used by a merchant to engage in payment
transactions with customers, including one or more card readers, NFC receivers, RFID
receivers, matrix barcode readers (e.g., quick response (QR) code readers), andfor
other contactless ftransceivers or receivers, contaci-based receivers, payment
terminals, computers, servers, input devices, and/or other like devices that may be
used to initiate a payment transaction. A POS system {e.g., a merchant POS system)
may also include one or more server computers programmaed or configured o process
online payment fransactions through webpages, mobile applications, and/or the like.
[0047] Asused herein, the term “transaction service provider” may refer to an entity
that receives fransaction authorization requests from merchants or other entifies and

provides guarantees of payment, in some cases through an agreement between the
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transaction service provider and an issuer. For example, a transaction service
provider may include a payment network, such as Visa®, MasterCard®, American
Express®, or any other entity that processes transactions. As used herein, the term
“transaction service provider system” may refer to one or more systems operated by
or operated on behalf of a transaction service provider, such as a transaction service
provider system executing one or more software applications associated with the
fransaction service provider. In some non-limiting embodiments or aspects, a
fransaction service provider system may include one or more servers operated by or
operated on behalf of a transaction service provider.

[0048] As used hersin, the ierm “portable financial device” may refer to an
electronic payment device, a payment device, a payment card (e.g., a credit or debit
card), a gift card, a smartcard, 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, as exampies.
The portable financial device may include volatile or non-volatile memory to store
information {e.g., an account identifier, a name of the account holder, and/or the like).
[6048] As used herein, the term “client device” may refer to one or more devices
{e.g., client-side devices) or one or more systems {e.g., client-side systems), which
are remote from a server, used to access a funclionality provided by the server. For
example, a client device may include one or more computing devices {e.g., one or
more computing machines, one or more computers, one or more processors, one or
more information processing systems, and/or the like}, cellular phones, smartphones,
wearable devices (e.g., walches, glasses, lenses, clothing, and/or the like), personal
digital assistants (PDAs), and/or the like.

[0050] As used herasin, the term “server” may refer 10 one or more devices that
provide a functionality to one or more devices (e.q., one or more client devices) via a
natwork {e.g., a public network, a private network, the Internet, and/or the like). For
example, a server may include one or more computing devices.

[6051]  As used herein, the ferm "system” may refer to one or more devices that are
connecied or are configured {0 be connected with one or more other devices. For
example, a system may include a plurality of computing devices that include software
applications, where the plurality of computing devices are connected via a network.
[00521  In some non-limiting embodiments or aspects, reference {0 “a server” or “a

processor,” as used herein, may refer {o a previously-recited server and/or processor
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that is recited as performing a previcus step or function, a different server andfor
processor, and/or a combination of servers and/or processors. For exampile, 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 to the same or different server andfor
a processor recited as performing a second step or function.

[0653] Non-limiting embodiments of the present disclosure are direcled {0 systems,
methods, and computer program products for determining a merchant based on a
natural language query. In some non-limiting embodiments or aspects, a natural
language processing {(NLP) system may include at least one processor programmed
or configured to receive a natural language query from a user device, the natural
language query comprising at least one word, convert the at least one word of the
natural language query to a vector using at least one neural network to form a set of
vectors, determineg a vector distance from the set of vectors to each profile in a set of
profiles, each profile associated with a merchant, rank each profile in the set of profiles
based on the vecior distance of each profile to the set of veclors, communicaie
merchant data associated with at least one merchant included in the set of profiles io
the user device, wherein the merchant data is communicated based on the rank of the
set of profiles, receive a selection of a first merchant associated with the merchant
data from the user device, and causing a resource associated with the first merchant
to be reserved based on the selection of the profile. in this way, embodiments of the
present disclosure allow a user to interact with a merchant based on a natural
language query without requiring a human being 1o take an action to allow the user to
interact with the merchant.

f0054]  With reference to the figures, FIG. 1 is a diagram of an example environment
100 in which devices, systems, and/or methods, described herein, may be
implemented. As shown in FIG. 1, environment 100 includes natural language
processing {NLP) system 102, user device 104, transaction service provider system
106, merchant system 108, and network 110. NLP system 102, user device 104,
fransaction service provider system 108, and/or merchant system 108 may
inferconnect (e.g., establish a connection to communicate) via wired connections,
wirgless connections, or a combination of wired and wireless connections.

[0055] NLP systemn 102 may include one or more devices capable of receiving
information from user device 104, transaction service provider system 106, merchant

systern 108, and/or other devices via network 110, and/or communicating information
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to user device 104, fransaction service provider system 106, merchant system 108,
and/or other devices via network 110. For example, NLP system 102 may include one
or more computing devices, such as a server {e.g., a transaction processing server),
a group of servers, and/or other like devices. In some non-limiting embodiments or
aspects, NLP system 102 may be associated with a financial institution, a transaction
service provider, and/or an issuer as described herein. For example, NLP system 102
may be operated by a financial institution, a transaction service provider, and/or an
issugr. In some non-limiting embodiments or aspects, NLP system 102 may include
fransaction service provider system 106. For example, transaction service provider
system 106 may be a component of NLP system 102.

[0058] User device 104 may include one or more devices capable of receiving
information from NLP system 102, transaction service provider system 108, merchant
system 108 and/or another device (e.q., ancther user device 104) via network 110
andfor communicating information to NLP systemn 102, transaction service provider
system 106, merchant system 108 and/or another device {e.g., another user device
104) via network 110. For example, user device 104 may include one or more
computing devices, such as one or more servers, one or more routers, one or more
modems, one or more client devices (e.g., one or more deskiop computers, one or
more portable computers, one or more iablet computers, one or more laptop
computers, one or more mobile devices such as one or more celiular phones,
smartphones, PDAs, and/or the like).

186577 Transaction service provider system 106 may include one or more devices
capable of receiving information from NLP system 102, user device 104, andfor
merchant system 108 via neftwork 110 andfor communicating information to NLP
systermn 102, user device 104, and/or merchant systerm 108 via network 110, For
example, transaction service provider system 106 may include a computing device,
such as a server, a group of servers, and/or other like devices. In some non-imiting
embodimenis or aspects, the transaction service provider system 106 may be
associated with an entity (e.g., a transaction service provider) that operates a credit
card network and that processes payments for credit accounts, debit accounts, credit
cards, debit cards, and/or the like. In some non-limiting embodiments or aspects,
fransaction service provider system 106 may be in communication with a data storage
device, which may be local or remote to the transaction service provider system 106.

in some non-limiting embodiments or aspects, transaction service provider system 106
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may be capable of receiving information from, storing information in, communicating
information to, or searching information stored in data storage device. In some non-
limiting embodiments or aspects, transaction service provider system 108 may include
NLP system 102. For example, NLP system 102 may be a component of transaction
service provider system 106.

[0658] Merchant system 108 may include one or more devices capable of receiving
information from NLP system 102, user device 104, and/or transaction service provider
system 106 via network 110 and/or communicating information to NLP system 102,
user device 104, and/or transaction service provider system 106 via network 110.
Merchant system 108 may also include a device capable of receiving information from
user device 104 via a network 110, a communication connection {e.g., an NFC
communication connection, an RFID communication conneclion, a Blustooth®
communication connectlion, etc.) with user device 104, andfor the like, andlor
communicating information to user device 104 via the network, the communication
connection, andfor the like. For example, merchant system 108 may include a
compuiing device, a server, a group of servers, a client device, a group of client
devices and/or other like devices. In some non-limiting embodiments or aspects,
merchant system 108 may include one or more user devices 104. For example,
merchant system 108 may include user device 104 that allows a merchant to
communicate information {o transaction service provider system 106.

[0053] Network 110 may include one or more wired and/or wireless networks. For
example, network 110 may include a celiular network {e.g., a long-term evolution (LTE)
network, a third generation (3G} network, a fourth generation (4G) network, a code
division multiple access (CDMA) network, etc.}), a public land mobile network (PLMN),
a local area network (LAN), 2 wide area network (WAN), 2 metropolitan area network
{(MAN), a telephone network (e.g., the public switched telephone network (PSTN)), a
private network, an ad hoc network, an intranet, the Internet, a fiber optic-based
network, a cloud computing network, and/or the like, and/or a combination of these or
other types of networks.

[60608] The number and arrangement of devices and networks shown in FIG. 1 are
provided as an example. There may be additional devices and/or networks, fewer
devices and/or networks, different devices and/or networks, or differently arranged
devices and/or networks than those shown in FIG. 1. Furthermore, two or more

devices shown in FIG. 1 may be implemented within a single device, or a single device

16



WO 2020/092037 PCT/US2019/057183

shown in FIG. 1 may be implemented as multiple, distributed devices. Additionally or
alternatively, a set of devices (e.g., one or more devices) of environment 100 may
perform one or more functions described as being performed by another set of devices
of environment 100.

(0061} Referring now fo FIG. 2, FIG. 2 is a diagram of example componenis of a
device 200. Device 200 may correspond to NLP system 102, user device 104,
transaction service provider system 106, merchant system 108 and/or one or more
devices of NLP system 102, one or more devices of transaction service provider
system 108, or one or more devices of merchant system 108. in some non-limiting
embodiments or aspects, NLP system 102, user device 104, transaction service
provider system 108, andfor merchant system 108 may include at least one device
200 and/or at least one component of device 200. As shown in FIG. 2, device 200
may include bus 202, processor 204, memory 206, storage component 208, input
component 210, output component 212, and communication interface 214.

[00682] Bus 202 may inciude a component that permits communication among the
components of device 200. In some non-limiting embodiments or aspects, processor
204 may be implemented in hardware, firmware, or a combination of hardware and
software. For example, processor 204 may include a processor {e.g., a ceniral
pracessing unit (CPU), a graphics processing unit (GPU), an accelerated processing
unit (APU), etc.), a microprocessor, a digital signal processor (DSP), and/or any
processing compoenent (8.q., a fleld-programmable gate array (FPGA), an application-
specific integrated circuit {ASIC), etc.) 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.q., flash memory, magnetic
memory, optical memory, efc.) that stores information and/or instructions for use by
processor 204.

[0063] 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 magnsto-optic disk, a solid
state disk, efc.}), a compact disc (CD), a digital versatile disc (DVD), a floppy disk, a
cartridge, a magnetic tape, and/or another type of computer-readable medium, along
with a corresponding drive.

[0064] Input component 210 may include a component that permits device 200 to

receive information, such as via user input {.g., a touch screen display, a keyboard,
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a keypad, a mouse, a butlon, a switch, a microphone, efc.). Additionally or
alternatively, input component 210 may include a sensor for sensing information (e.g.,
a global positioning systemn (GPS) component, an accelerometer, a gyroscope, an
actuator, etc.). Quiput component 212 may include a component that provides output
information from device 200 {e.g., a display, a speaker, one or more light-emitting
diodes (LEDs), efc.}.

[0065] Communication interface 214 may include a transceiver-like component
{(e.g., a transceiver, a separate receiver and transmitter, efc.) that enables device 200
to communicate with other devices, such as via a wired connection, a wireless
connection, or a combination of wired and wirsless connections. Communication
interface 214 may permit device 200 to receive information from another device and/or
provide information to ancther device. For example, communication interface 214 may
include an Ethernet 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, and/or the like.

[0066] 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 compuler-readable medium, such as memory 206 andfor
storage component 208, A computer-readable medium (e.g., a non-fransitory
computer-readable medium} is defined herein as a non-transitory memory device. A
memory device includes memory space located inside of a single physical slorage
device or memory space spread across multiple physical storage devices.

[0067] Software instructions may be read into memory 206 andfor storage
component 208 from another computer-readable medium or from ancther 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, embodiments describad herein are not limited to
any specific combination of hardware circuiiry and software.

[0068] The number and arrangement of components shown in FIG. 2 are provided
as an example. In some non-limiting embodiments or aspects, device 200 may include
additional components, fewer components, different components, or differently

arranged components than those shown in FIG. 2. Additionally or alternatively, a set
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of components {e.g., one or more components) of device 200 may perform one or
more functions described as being performed by another set of components of device
200.

[0068] Referring now to FIG. 3, FIG. 3 is a flowchart of some non-limiting
embodiments or aspects of a process 300 for determining a merchant based on a
natural language query. In some non-limiting embodiments or aspects, one or moreg
of the steps of process 300 may be performed {e.g., completaly, partially, efc.) by NLP
systemn 102 (e.g., one or more devices of NLP systemn 102}, In some non-limiting
embodiments or aspects, one or more of the steps of process 300 may be performed
{e.g., completealy, partially, etc.) by ancther device or a group of devices separate from
or including NLP system 102, such as transaction service provider system 106.
[0070] As shown in FIG. 3, at step 302, process 300 includes receiving a natural
language query. For example, NLP system 102 may receive a natural language query
from a computing device (e.g., user davice 104). In some non-limiting embodiments
or aspects, the natural language query may include text and the text may include one
or more words. For example, the natural language query may include text provided
by a person {e.g., fext provided by a person associated with user device 104, texi that
includes natural language input by a person associated with user device 104, and/for
the like} and/or text that is generated by a computing device (e.g., text that includes
machine-generated text, text that include natural language generated by a computing
device, and/or the like}.

16674] In some non-limiting embodiments or aspects, the text may include a
plurality of words provided by a person associated with user device 104 that included
as part of an input to a chat service {e.g., a chatbot, a talkbot, a chatterbot, a Bot,
instant message (IM) bot, interactive agent, and/or the like). For example, the text
may include a plurality of words provided by a person associated with user device 104
that included as the input {6 a chat client of the chat service and the chat client is on
user device 104. In some non-limiting embodiments or aspects, NLP system 102 may
receive the natural language query from a chat client of the chal service on user devics
104. In some non-limiting embodiments or aspects, the chat service and/or the chat
client may be associated with a merchant {e.g., a merchant associated with merchant
system 108).

[0872] In some non-limiting embodiments or aspects, the text may include one or

more words associated with a product and/or a service provided by a merchant. For
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egxample, the text may include one or more words associated with an identification of
a product andfor a service (e.g., a name of a product and/or a service) provided by a
merchant, a merchant category {e.g., a merchant category code) of a merchant, &
location (e.g., a location of a building, a location of a store, and/or the like) of a
merchant, and/or the like.

[0673]  As further shown in FIG. 3, at step 304, process 300 includes converting &
word of the natural language query to a vector to form a set of vectors. For example,
NLP system 102 may convert each word of a plurality of words of the natural language
guery to a vector {o form a set of vectors.

[0074] In some non-limiting embodiments or aspects, NLP system 102 may
generate a neural network model to convert one or more words of the natural language
guery to a vector to form a set of vectors. For example, NLP system 102 may generate
a neural network model based on data associated with an input to a chat service {e.g.,
data associated with text included in 2 message provided as an input to a chat service,
data associated with one or more words of {ext included in a message provided as an
input to a chat service, and/or the like).

[6075] In some noendimiting embodiments or aspects, the neural network model
may be designed {o receive, as an input, a natural language query including data
associated with an input to a chat service, and provide, as an oufput, one or morg
vectors having values that indicate a word as a point in a vector space and words that
are semantically similar to the word as points that are nearby in the vector space. For
example, the neural network model may receive, as an input, a natural language guery
that includes a plurality of words associated with a product and/or a service provided
by a merchant and the neural network model may provide the ocutput that includes one
or more vectors {(e.g., a vactor, a set of vectors, and/or the like) having values based
on the semantic similarity of the plurality of words included in the natural language
guery to words in one or more profiles associated with one or more merchants.
[0078] In some non-limiting embodiments or aspects, a profile associated with a
merchant may include one or more words associated with the merchant. For example,
the one or more words may be associated with a product and/or a service provided by
the merchant, a location of the merchant, a summary of the merchani, a review of the
merchant provided by a customer of the merchant, a transaction involving the
merchant, a transaction amount of payment transactions involving the merchant,

andfor the like. In some non-limiting embodiments or aspects, the profile may include
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an electronic document, such as a webpage (e.g., 2 stored copy of a webpage), a
word processor document, an Adobe PDF document, a spreadsheet document, and/or
the like.

[0077] insome non-limiting embodiments or aspects, NLP system 102 may receive
the data from user device 104 and/or other devices {e.g., other user devices 104) and
provide the data as an input to the neural network model. NLP system 102 may
analyze the data to generate the neural network model based on receiving the data.
in some non-limiting embodiments or aspects, NLP system 102 may generate the
neural network model by generating a rule for the neural network model based on the
data {(e.g., historical data) associated with an input to a chat service. In some non-
limiting embodiments or aspects, historical data may include data associated with an
input to a chat service that was used {o determing a merchant.

[6078] In some non-limiting embodiments or aspects, NLP system 102 may
process the data to obtain training data for the neural network model. For example,
NLP system 102 may process the data to change the data into a format that may be
analyzed {e.g., by NLP system 102) to generate a neural network model. The data
that is changed may be referred to as training data. In some non-limiting embodiments
or aspects, NLP system 102 may process the data o obtain the training data based
on receiving the data. Additionally or alternatively, NLP system 102 may process the
data to obtain the training data based on NLP system 102 receiving an indication that
NLP system 102 is to process the data from a user of NLP systemn 102, such as when
NLP system 102 receives an indication o create a neural network model! for a time
interval corresponding to the data.

f0079]  In some non-limiting embodiments or aspects, NLP system 102 may train
the neural network model based on the training data for the neural network model. For
example, NLP system 102 may train the neural network model using the training data
before using the neural network model to convert a word of a natural language query
{e.g., a natural language guery received an input to a chat service) to a vector.
[0080] In some non-imiting embodiments or aspects, NLP system 102 may
validate the neural network model. For example, NLP system 102 may validate the
naural network model after NLP systermn 102 generates the neural network model. In
some non-limiting embodimeants or aspects, NLP systermn 102 may validate the neural
network mode!l based on a portion of the training data o be used for validation. For
example, NLP system 102 may partition the training data into a first portion and a
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second portion, where the first portion may be used {0 generate the neural network
model, as described above. In this example, the second portion of the training data
{(e.g., the validation data) may be used to validate the neural network model.

[0084] In some non-limiting embodiments or aspects, NLP system 102 may
generate a neural network that includes a skip-gram model. For example, NLP system
102 may generate a neural network that includes a skip-gram model with an input
layer, and output layer, and at least one hidden layer connecting the input layer to the
output laver. In such an example, training the neural network model may include
iteratively providing a word of a set of profiles as an input fo the input layer and
comparing outputs of the output layer o a plurality of words of the set of profiles
adjacent the word.

[0082] In some non-limiting embodiments or aspects, once the neural network
model has been validated, NLP system 102 may further train the neural network model
and/or create new neural network models based on raceiving new training data. The
new training data may include additional data associated with one or more inputs to a
chat service.

[00831 In some non-imiting embodiments or aspects, NLP system 102 may store
the neural network model. For example, NLP system 102 may store the neural network
model in a data structure (e.g., a dalabase, a linked list, a tree, and/or the like). The
data structure may be located within NLP system 102 or external, and possibly remote
from, NLP system 102,

[0084] In some nondlimiting embodiments or aspects, NLP system 102 may
tokenize one or more words of the natural language search query into one or more
tokens and/or one or more words of a profile of the set of profiles into one or more
tokens. Forexample, NLP systermn 102 may tokenize one or more words of the natural
language search query and/or one or more words of a profile of the set of profiles
based on receiving the natural language guery. In some non-limiting embodiments or
aspects, NLP system 102 may convert the one or more tokens inlo a base form by
removing inflections. For example, NLP system 102 may convert the one or more
tokens into a base form by removing inflections based on tokenizing one or more
words.  Additionally or alternatively, NLP system 102 may remove punctuation and
stop words from the one or more tokens. In some nondimiting embodiments or
aspects, NLP system 102 may convert the one or more tokens 1o a vector using the

neural network to form a set of one or more vectors. in this way, NLP system 102 can
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more accurately and more efficiently determine a vector distance betweaen a vector of
the set of vectors and a profile of the set of profiles.

[0085]  As further shown in FIG. 3, at step 3086, process 300 includes determining &
vector distance from the set of vectors to each profile in a set of profiles. For example,
NLP system 102 may determine a vector distance from the set of vectors to each
profile in the set of profiles. In some non-limiting embodiments or aspects, NLP system
102 may determine the vector distance based on a Euclidean distance from each
vector of the set of vectors to each vector of a set of vectors based on one or more
words in each of the profiles of the set of profiles. For example, NLP system 102 may
detaermine the vector distance based on the Euclidean distance from each vector of
the set of vectors to each vector of a set of vectors based on one or more words in
gach of the profiles of the set of profiles based on converting one or more words of the
natural language query to a vector to form a set of veclors.

[0086] In some non-limiting embodiments or aspects, the vector distance may
include a minimum of a sum of the Euclidean distance from each vector of the set of
vectors for one or more words in the natural language query {o the each vector of the
set of vectors for the set of profiles (e.g., one or more words in a profile, one or more
words in each of the profiles of the set of profiles, and/or the like).

[0087] In some non-imiting embodiments or aspects, NLP system 102 may receive
a set of veciors associated with one or more words in each of the profiles of the set of
profiles. For example, NLP system 102 may receive the set of vectors associated with
one or more words in each of the profiles of the set of profiles from fransaction service
provider system 106. In some non-limiting embodiments or aspects, NLP system 102
may determine a vector distance from the set of vectors to each profile in a set of
profiles

[0088]  In some non-limiting embodiments or aspects, NLP system 102 may convert
each word of each profile 1o a veclor using a neural network to form a set of vectors
for the set of profiles. For example, NLP system 102 may convert each word of each
profile to a vector using the neural network that was used to convert a word of the
natural language query 1o form & set of vectors for the set of profiles.

[0088] As further shown in FIG. 3, at step 308, process 300 includes ranking the
profiles in the set of profiles based on the vector distance of sach profile to the set of
veciors. For example, NLP system 102 may rank the profiles in the set of profiles

based on the vector distance of each profile to the set of vectors. In some non-limiting
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embodiments or aspects, NLP system 102 may rank the profiles in the set of profiles
based on the vector distance of each profile to a vector of the set of vectors, where
the vector corresponds to a predetermined word in the natural language query. For
example, NLP system 102 may rank the profiles based on the vector distance of each
profile to & vector of the set of vectors, where the vector corresponds {0 & word
associated with a product and/or service provided by a merchant associated with
merchant system 108,

[0080] In some non-limiting embuodiments or aspects, NLP system 102 may rank
the profiles in the set of profiles based on a threshold value of the vector distance of
each profile o the set of vectors. For example, NLP systemn 102 may rank the profiles
in the set of profiles that satisfy the threshold value {(e.g., a maximum threshold value,
a minimum threshold value, a predetermined threshold value, and/or the like} of the
vector distance of each profile {o the set of vectors.

[0081] In some non-limiting embodiments or aspects, NLP systemn 102 may rank
the profiles in the set of profiles based on a parameter associated with a merchant.
For example, NLP system 102 may rank the profiles in the set of profiles based on at
least one of a product and/or service provided by a merchant that is relevant to a user
of user device 104, a distance of a location of a merchant associated with a profile
from user device 104 (e.g., a shortest distance of a location of a merchant associated
with a profile from user device 104, a longest distance of a location of a merchant
associated with a profile from user device 104, a distance of a location of a merchant
associated with a profile from user device 104 that allows user device 104 to travel a
route, and/or the like), an offer being provided by a merchant associated with a profile,
a review rating of a merchant associated with a profile, a size of a merchant associated
with a profile, a proficiency of a merchant associated with a profile, a product and/or a
service, of a merchant associated with a profile, or any combination thereof.

[0092] As further shown in FIG. 3, at step 310, process 300 includes
communicating data associated with each profile of the set of profiles based on the
ranking of the set of profiles. For example, NLP system 102 may communicate data
associated with a profile of the set of profiles in the order of the ranking of the set of
profiles {o user device 104. In some non-limiting embodiments or aspects, the data
associated with a profile may include merchant data associated with a merchant on
which the profile is based. For example, the data associated with a profile may include
product data associated with a product provided by a merchant (e.g., a name of the
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product, a name of a type of product, a stock keeping unit (SKU) number associated
with a product, a merchant code associated with a product, andfor the like), service
data associated with a service provided by a merchant (e.g., a name of the service, a
name of a type of service, a stock keeping unit (SKU) number associated with a
service, a merchani code associated with a service, and/or the like), identification data
associated with an identity of the merchant {e.g., a unigue identifier of the merchant,
a name of the merchant, and/or the like), merchant category data associated with a
merchant category of the merchant (e.g., a code for a merchant category, a name of
a merchant category, a type of a merchant category, and/or the like), merchant
account data associated with a merchant account of the merchant {e.g., an account
identifier associated with an account of the merchant, an account identifier associated
with an account of the merchant provided by an acquirer associated with an acquirer
system, a PAN associated with an account of the merchani, a token associated with
an account of the merchant, and/or the like}, availability data associated with an
avallability of a resource {(e.g., a product and/or a service) provided by the merchant,
and/or the like.

[00831 In some non-imiting embodiments or aspects, NLP system 102 may
communicate data associated with a plurality of profiles of the set of profiles. For
example, NLP system 102 may determine a subset of the set of profiles based on the
vector distance of each of the profiles to the set of vectors, such as the set of vectors
of a user query, the set of vectors of a natural language query received from user
device 104, and/or the like, and NLP systern 102 may communicate the data
associated with each merchant included in the subset of profiles to user device 104,
[0094] In some non-limiting embodiments or aspects, NLP system 102 may
communicate a message that includes data associated with a profile of the set of
profiles. For example, NLP system 102 may communicate 2 message that includes
data associated with a profile of the set of profiles to the chat client on user device
104. In some non-limiting embodiments or aspects, the message may include a list of
each merchant associated with one or more profiles {e.g., a2 subset) of the set of
profiles based on a ranking of each profile.

[0085] As further shown in FIG. 3, at step 312, process 300 includes receiving a
selection of a profile from the set of profiles. For example, NLP system 102 may
receive a selection of a profile from the set of profiles. In some non-limiting

embodiments or aspects, NLP systemn 102 may receive the selection of the profile from

25



WO 2020/092037 PCT/US2019/057183

the set of profiles from user device 104. For example, NLP systemn 102 may receive
the selection from user device 104 based on (and/or in response to) a user of user
device 104 inputting the selection into user device 104.

[6088] In some non-limiting embodiments or aspects, the user of user device 104
may inpuf the selection in response 10 a prompt from NLP system 102. For example,
user device 104 may display (e.g., list) information related 1o the set of profiles (or &
subset thereof). Additionally or slternatively, the information related to the set of
profiles {or a subset thereof) may be included in a message provided (e.g., as output)
from a chat service on user device 104. For example, the message may include text
providing information related o the set of profiles (or a subset thereof).

00971 In some nonlimiting embodiments or aspects, each profile may be
associated with a merchant. Additionally or alternatively, user device 104 may display
information related o each merchant associated with the set of profiles (or a subset
thereof). For example, NLP system 102 may communicate a message {o a chat client
on user device 104. In some non-limiting embodiments or agpecis, the message may
include a list of each merchant associated with a subset of the set of profiles based on
the ranking of each profile. For example, the message may include a list of a subset
of the merchanis {e.g., ten merchanis) associated with a subset of the set of profiles
{e.g., ten profiles) with the highest rank. Additionally or alternatively, the subset of
merchants may be listed in the message in order of rank. In some non-limiting
embodiments or aspects, the user may input the selection by inputting text into the
chat service on user device 104. For example, the user may input the name (or other
identifying information) of one or more of the merchanis into the chat service using
user device 104. Additionally or alternatively, if the list of merchants is numbered, the
user may input the number(s) associated with one or more of the merchants into the
chat client of user device 104.

[0098] As further shown in FIG. 3, at step 314, process 300 includes causing a
resource to be reserved based on the selection of the profile. For example, NLP
system 102 may cause a resource associated with merchant system 108 to be
reserved based on the selection of the profile. In some non-limiting embaodiments or
aspects, NLP system 102 may cause an appointment o be scheduled in merchant
system 108 (e.g., the resource may be the time period associated with the
appoiniment). Additionally or alternatively, NLP systermn 102 may cause some service
provided by the merchant to be reserved by merchant system 108. For example, the
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service may be reserved during a time period {8.g., the time pericd associated with
the appointment). Additionally or alternatively, NLP system 102 may cause some
good, equipment, furniture, place, room, physical object, andior the like of the
merchant to be reserved by merchant system 108. For example, such resources may
be reserved during a time period {e.g., the time period associated with the
appoiniment).

00281 In some nondimiting embodiments or aspects, NLP system 102 may
communicate a message {(e.q., request) to reserve the resource (e.g., schedule the
appointment) to merchant system 108. In some non-limiting embodiments or aspects,
the message (e.g., request) from NLP systern 102 may include one or more time
periods during which the resource is desired to be reserved. Additionally or
alternatively, the message (e.g., request) from NLP system 102 may include user
identification data associated with an identification of the user of user device 104,
Additionally or alternatively, the message (e.g., request) from NLP system 102 may
include other user data (e.g., user contact data associated with contact information for
the user, account identification data associated with an account identifier of a payment
account of the user, and/or the like).

(810081  In some non-limiting embodiments or aspects, NLP system 102 may receive
a message (e.g., response) from merchant system 108. For example, the messags
{e.g., response) from merchant system 108 may indicate that the appointment has
been scheduled. Additionally or alternatively, the message {(e.g., response) may
include one or more fime periods {or alternative time periods) during which the
resource is available to be reserved. In some non-limiting embaodiments or aspects,
NLP system 102 may communicate to user device 104 the time periods (or alternative
time periods) during which the resource is available {0 be reserved from merchant
system 108. For example, text associated with such time periocds may be
communicated to a chat service on user device 104, which may display such text to
the user as described herein. Additionally or alternatively, NLP system 102 may
receive a selection of one of the one or more time periods from user device 104. For
example, NLP system 102 may receive the selection of the time period from user
device 104 based on input by the user of user device 104 (e.g., via a chat service on
user device 104, as described herein). Additionally or alternatively, NLP system 102
may communicate the selection of the time period to merchant system 108 {e.g., in a

message similar {o the initial request message to schedule the appointment).
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[0181]  In some non-dimiting embodiments or aspacts, NLP system 102 may receive
user data associated with the user from user device 104. For example, the user data
may include user identification data associated with an identification of the user.
Additionally or alternatively, the user data may include account identification data
associated with an account identifier of a payment account of the user. In some non-
limiting embodiments or aspects, NLP system 102 may store a profile associated with
the user of user device 104 based on the user data. For example, NLP system 102
may store the account identification data in association with the user identification data
{e.g., at a time of enroliment of the user), and NLP system 102 may refrieve the
account identification data upon receipt of user identification data from user device
104 {e.g., at a subsequent time after such storage).

[0102] In some non-limiting embodiments or aspects, a payment transaction may
be initiated. For example, NLP system 102 may iniliate a payment transaction
between the selected merchant {e.g., of merchant system 108) and the user of user
device 104 before reserving the resource. In some non-limiting embodiments or
aspects, NLP system 102 may receive account identification data from user device
104 and/or retrieve the account identification data from the profile of the user of user
device 104 (e.q., in response to receiving user identification data from user device
104).  Additionally or alternatively, NLP system 102 may receive merchant
identification data from merchant system 108. In some non-limiting embodiments or
aspects, NLP system 102 may communicate the account identification data and
merchant identification to transaction service provider system 106 to authorize the
payment transaction. Additionally or alternatively, NLP system 102 may receive an
indication from transaction service provider system 106 that the payment fransaction
is authorized.

[6103] FIGS. 4A4D are diagrams of an overview of some non-limiting
embodiments or aspects of an implementation 400 relating to process 300 shown in
FIG. 3. As shown in FIGS. 4A-4D, implementation 400 may include natural language
processing (NLP) system 402, user device 404, and merchant system 408. In some
non-limiting embodiments or aspects, NLP system 402 may be the same or similar to
NLP system 102, user device 404 may be the same as or similar {o user device 104,
and/or merchant system 408 may be the same or similar to merchant system 108 as

described above.
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[0104] As shown by reference number 410 in FIG. 4A, NLP system 402 may
receive a natural language query from user device 404, For example, NLP system
402 may receive a natural language guery from user device 404 that includes one or
more words associated with a merchant {(e.g., one or more words that correspond to
one or more words in a profile of a merchant).

[0108]  Asfurther shown by reference number 415 in FIG. 4A, NLP system 402 may
convert each word of the natural language query o a vector using a neural network
madel {o form a set of vectors. For example, as shown in FIG. 4A, for an input word,
wit), to a neural network model, NLP system 402 may determine a vector
representation of the input word, where each value of the vector representation is
associated with a probability that another word in a vocabulary {(e.g., w{i-2}, w(t-1),
wit+ 1}, and w{t+2) as shown in FIG, 4A) will be in context with the input word. NLP
system 402 may use the following equation for average log probability, where m is the
radius of the context, T is the number of words in the vocabulary, and wyis the center

word {(e.g., w(t), the input word):

g
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[0106] As shown by reference number 420 in FIG. 4B, NLP system 402 may
determine a vector distance from a vector (e.g., a source vector) of the set of vectors
to a vector (e.g., a destination vector) of each word in each profile in a set of profiles.
For example, NLP system 402 may determine a Euclidean distance from each source
vector {0 each destination vector. As shown in reference number 420 in FiG. 4B, the
Euclidean distance between a source vector, D11 or Dz, of a set of source vectors and
a destination vector, Da1, D2z, or Dazs, of a set of destination vectors is a transformation
cost between a source vector and a destination vactor {e.g., D1110 D21, Diito Daz, D
0 Dza, D1zto D21, Dizto Doz, or Dizto Dza).

[01067] In some non-limiting embodiments or aspects, NLP system 402 may
determine the Euclidean distance based on the following equation to determing the
minimum transformation cost to transform one or more words of a national language

guery to each profile of the set of profiles,
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where 7 € R ™ may be a spare flow matrix where Trz 0 denctes how much of ward §
i D11 travelds to word j in Doz, To fransform D11 entirely into Dez, it neads {o be ensured
that the entire outgoing flow from word / equals Wy (e.g., the weight of word i in D44),
Le, 5 T = Wa Further, the amount of incoming flow to word § should malch Wa {(e.q.,
the weight of word j in D22}, L.e., 3; Ty = Wo. The distance between the naturat language
query and each profile of the set of profiles can then be defined as a minimum
cumulative cost required to move all words from the natural language guery (o a
raspactive profile of the set of profiles. The similarity between the natural language
guery and each profile is inversely proportional fo the minimum transformation cost
therebetween. Additionally or alternatively, based on a size difference between a size
of the natural language query and each profile of the set of profiles, the Tollowing

equation may be used where the second constraint has been removed:

£ %l £i3 dd &
¥§§Ei=igj=irgic(te_f}

Subjectter Y Ty = Wy,

61087 The equation above ensures that the entire weight of the natural language
search query flows into each profile of the set of profiles without requiring all of the
weight of each profile to flow back into the natural language search query. In some
non-limiting embodiments or aspects, the weights of the words in the natural languags
search query or the weights of the words in each profile of the set of profiles is a count
of a number of words in the natural language search query or a count of a number of
words in each profile, respectively.

[0108] As shown by reference number 425 in FIG. 4C, NLP system 402 may rank
the profiles in the set of profiles based on the vector distance of each profile to the set
of vectors. As further shown by reference number 430 in FIG. 48, NLP system 402
may communicate data associated with each profile of the set of profiles based on the

ranking of the set of profiles. For example, NLP system 402 may communicate
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merchant data associated with a merchant for each profile of the set of profiles in order
of the ranking of the set of profiles.

[0110] As shown by reference number 435 in FIG. 4D, NLP system 402 may
receive a selection of a profile from the set of profiles from user device 404, where the
profile is associated with a merchant. For example, NLP system 402 may receive a
selection of a profile from the set of profiles from user device 404 after NLP system
402 communicates the merchant data associated with a merchant {e.g., a merchant
associated with merchant system 408) for each profile of the set of profiles.

[0111] As further shown by reference number 440 in FIG. 4D, NLP system 402 may
schedule an appointment with the merchant for a user of user device 404. For
example, NLP system 402 may schedule the appointment with the merchant
associated with merchant system 408 for the user of user device 404 by
communicating a scheduling message o merchant system 408 that automatically
schedules the appointment with the merchant.

[0112] Although the disclosure has been described in detail for the purpose of
illustration based on what is currently considered to be the most practical and preferred
embodiments, it is {0 be understood that such detall is solely for that purpose and that
the disclosure is not limited to the disclosed embodiments, but, on the contrary, is
intended to cover modifications and equivalent arrangements. For example, itis to be
understood that the present disclosure contemplates that, to the extent possible, one
or more features of any embodiment can be combined with one or more features of

any cother embodiment.
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WHAT IS CLAIMED 1&:

1. A natural language processing (NLP) system for determining 2
merchant based on a natural language query, comprising at least one processor
programmed or configured to:

receive a natural language query from a user device, the natural
language query comprising at least one word;

convert the at least one word of the natural language query to a vector
using at least one neural network o form a set of vectors;

determine a vector distance from the set of vectors to each profile in a
set of profiles, each profile associated with a merchant;

rank each profile in the set of profiles based on the vector distance of
each profile to the set of veclors;

communicate merchant data associated with at least one merchant
included in the set of profiles to the user device, wherein the merchant data is
communicated based on the rank of the set of profiles;

receive a selection of a first merchant associated with the merchant data
from the user device; and

schedule an appointment with the first merchant for a user of the user

device.

2. The NLP system of claim 1, wherein, when recsiving the natural
language query, the at least one processor is programmed or configured {0 receive

the natural language query from a chat client on the user device.

3. The NLP system of claim 2, wherein, when communicating the
merchant data associated with each merchant included in the set of profiles, the at
least one processor is programmed or configured to communicate a message to the
chat client on the user device, the message comprising a list of each merchant

associated with a subset of the set of profiles based on the ranking of each profile.

4. The NLP system of claim 1, wherein the at least one word of the
natural language guery is af least one first word, wherein the set of vectors is a first

sat of vaectors, wherein each profile in the set of profiles comprises data associated

32



WO 2020/092037 PCT/US2019/057183

with the merchant, the data associated with the merchant comprising at least one
second word, wherein each profile is associated with a second set of vectors
comprising at least one second veclor associated with the at least one second word,
and wherein, when determining the vector distance from the first set of vectors to each
profile in the set of profiles, the at least one processor is programmed or configured 1o
determine the vector distance from the first set of vectors io each profile in the set of
profiles based on a Euclidean distance from the at least one first vector of the first set

of vectors {o the at least one second vector of the second set of vectors.

5. The NLP system of claim 4, wherein the vector distance
comprises
a minimum transformation cost to transform each vector of the first set of vecltors {o

each vector of the second set of vectors according to the formula:

%’}353 ity E?: 1 1 45€ (L)
Subjectto: Y7, T, = Wy,

dap=1

where Tyis a transformation cost function of the Euclidean distance, cff, j), between a
vector /in the first set of vectors to a corresponding vector j in the second set of vectors,

and where Wy is the weight of vector i in the first set of vectors.

8. The NLP systern of claim 1, wherein, when ranking each profile
in the set of profiles, the at least one processor is programmed or configured 1o rank
the profiles in the set of profiles based on at least one of the following: a distance of a
location of a merchant associated with a profile from the user device; an offer being
provided by a merchant associated with a profile; a review rating of a merchant
associated with a profile; a size of a merchant associated with a profile; or any

combination thereof.

7. The NLP system of claim 1, further comprising:

determining a subset of the set of profiles based on the vecior distance
of each of the profiles to the set of vectors,

whergin, when communicating the merchant data associated with each

merchant included in the set of profiles to the user device, the at least one processor
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is programmed or configured to communicate the merchant data associated with each

merchant included in the subset of profiles to the user device.

8. A computer program product for determining a merchant based
on a natural language query, the computer program product comprising at least one
non-fransitory computer-readable medium including one or more instructions that,
when executed by at least one processor, cause the at least one processor to:

receive a natural language query from a user device, the natural
language guery comprising at least one word,;

convert the at least one word of the natural language query to a vector
using at least one neural network to form a set of vectors;

determine a vector distance from the set of vectors to each profile in a
set of profiles, each profile associated with a merchant;

rank each profile in the set of profiles based on the vector distance of
each profile to the set of vectors;

communicate merchant data associated with at least one merchant
included in the set of profiles to the user device, wherein the merchant data is
communicated based on the rank of the set of profiles;

receive a selection of a first merchant associated with the merchant dala
from the user device; and

schedule an appointment with the first merchant for a user of the user

device.

9. The computer program product of claim 8, wherein the one or
maore instructions that cause the at least one processor to receive the natural language
guery, cause the af least one processor to receive the natural language query from a

chat client on the user device.

10.  The computer program product of claim 8, wherein the one or
more instructions that cause the at least one processor {0 communicate the merchant
data associated with the merchant included in the set of profiles, cause the at least
one processor 1o communicate a message to the chat client on the user device, the
message comprising a list of each merchant associated with a subset of the sef of

profiles based on the ranking of each profile.
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11.  The computer program product of claim 8, wherein the at least
one word of the natural language query is at least one first word, wherein the set of
vaciors is a first set of vectors, wherein each profile in the set of profiles comprises
data associated with the merchant, the data associated with the merchant comprising
at least one second word, wherein each profile is associaied with a second set of
vectors comprising at least one second vector associated with the at least one second
word, and wherein the one or more instructions that cause the at least one processor
o determine the vector distance from the first set of vectors {0 gach profile in the set
of profiles, cause the at least one processor to determine the vector distance from the
first set of vectors {0 each profile in the set of profiles based on a Eudlidean distance
from at least one first vector of the first set of vectors to the at least one second vector

of the second set of vectors,

12. The computer program product of claim 11, wherein the vector
distance comprises a minimum transformation cost to transform each vector of the first

set of vectors to each vector of the second set of vectors according to the formula:

ﬁ%{h{?z  Lj=1 Ti,éﬂtz”-ﬂ

izt duj=
Subjectto: Y1, T; = Wy,

where Tyis a transformation cost function of the Euclidean distance, ¢fj, j}, between a

vecior / in the first set of vectors {0 a corresponding vector j in the second set of vectors,

and where Wy is the welight of vector / in the first set of vectors.

13. The computer program product of claim 8, wherein the one or
more instructions that cause the at least one processor o rank each profile in the set
of profiles, cause the at least one processor to rank the profiles in the set of profiles
based on at least one of the following: a distance of a location of a merchant
associated with a profile from the user device; an offer being provided by a merchant
associated with a profile; a review rating of 2 merchant associated with a profile; a size

of a2 merchant associated with a profile; or any combination thersof.

14.  The computer program product of claim 8, further comprising:
determining a subset of the set of profiles based on the vector distance

of each of the profiles to the set of vectors,

35



WO 2020/092037 PCT/US2019/057183

wherein, when communicating the merchant data associated with each
merchant included in the set of profiles to the user device, the at least one processor
is programmed or configured to communicate the merchant data associated with each

merchant included in the subset of profiles to the user davice.

15. A method for determining a merchant based on a natural
language query, comprising:

recelving, with at least one processor, a natural language query from a
user device, the natural language guery comprising at least one word;

converting, with the at least one processor, the at least ong word of the
natural language query {0 a vector using at least one neural network to form a set of
vectors,

determining, with the at least one processor, a vector distance from the
set of veclors to each profile in a set of profiles, each profile associated with a
merchanti;

ranking, with the at least one processor, each profile in the set of profiles
based on the vector distance of each profile to the set of vectors;

commuriicating, with the at ileast one processor, merchant data
associated with each merchant included in the set of profiles to the user device,
wherein the merchant data is communicated based on ranking each profile in the set
of profiles;

receiving, with the at least one processor, a selection of a first merchant
assaciated with the merchant data from the user device; and

scheduling, with the at least one processor, an appointment with the first

merchant for a user of the user device.

16. The method of claim 15, wherein the at least one word of the
natural language query is at least one first word, wherein the set of vectors is a first
set of vectors, whersin each profile in the set of profiles comprises a description of
the merchant, the data associated with the merchant comprising at least one second
word, wherein each profile is associated with a second set of vectors comprising at
least one second vector associated with the at least one second word, and wherein
determining the vector distance from the first set of vectors 1o each profile in the set of

profiles comprises determining the vector distance from the first set of vectors o each
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profile in the set of profiles based on a Euclidean distance from at least one first vector

of the first set of vectors to the at least one second vector of the second set of vectors.

17.  The msthod of claim 16, wherein the vector distance comprises a
minimum transformation cost to transform each vector of the first set of vectors to sach

vector of the second set of vectors according to the formula:

Min iy 2 Tyeld )

iai=f Laf=

Subjectte: Y7, T, = Wy

where Tyis a transformation cost function of the Euclidean distance, off, j), between a
vector i in the first setf of vectors 1o a corresponding vector § in the second set of vectors,

and where Wy is the welight of vector / in the first set of vectors,

18.  The method of claim 15, further comprising training the neural
network based on a second set of profiles before converting the at least one word of

the natural language query.

19.  The method of claim 18, wherein the neural network comprises a
skip-gram model with an input layer, an output layer, and at least one hidden layer
connecting the input laver 1o the output layer, and wherein training the neural network
comprises:

iteratively providing a third word of the second set of profiles to the input
layer; and

comparing outputs of the oulput layer {o a plurality of words of the second

set of profiles, wherein the plurality of words are adjacent the third word.

20.  The method of claim 15, further comprising:

initiating a payment transaction between the merchant and the user of
the user device before scheduling the appointment;

receiving user data associated with the user from the user device, the
user data comprising user identification data associated with an identification of the
user and account identification data associated with an account identifier of a payment

account of the user; and
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storing a profile associated with the user of the user device based onthe
user data, wherein initiating the payment transaction comprises: communicating the
account identification data from the profile and merchant identification data associated
with the merchant to a transaction service provider system o authorize the payment
fransaction; and receiving an indication from the transaction service provider system

that the payment transaction is authorized.

21. A natural language processing (NLP) system for determining a
merchant based on a natural language guery, comprising ai least one processor
programmed or configured to:

receive a natural language query from a user device, the natural
language query comprising at least one word,;

convert the at least one word of the natural language query 1o a vector
using at least one neural network to form a set of vectors;

determine a vector distance from the set of vectors to each profile in a
set of profiles, each profile associated with a merchant;

rank gach profile in the set of profiles based on the vector distance of
each profile to the set of vectors,;

communicate merchant data associated with at least one merchant
included in the set of profiles fo the user device, wherein the merchant data is
communicated based on the rank of the set of profiles;

receive a selection of a first merchant associated with the merchant data
from the user device; and

schedule an appointment with the first merchant for a user of the user

device.

22.  The NLP system of claim 21, wherein, when receiving the natural
language query, the at least one processor is programmed or configured {0 receive

the natural language query from a chat client on the user device.
23.  The NLP system of claim 21 or 22, wherein, when communicating

the merchant data associated with each merchant included in the set of profiles, the

at least one processor is programmed or configured to communicate a message o the
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chat client on the user device, the message comprising a list of each merchant

associated with a subset of the set of profiles based on the ranking of each profile.

24.  The NLP system of any of claims 21-23, wherein the at least one
word of the natural language query is at least one first word, wherein the set of vectors
is a first set of vectors, wherein each profile in the set of profiles comprises data
associated with the merchant, the data associated with the merchant comprising at
least one second word, wherein each profile is associated with a second set of vactors
comprising at ieast one second vector associated with the at least one second word,
and whergin, when determining the vector distance from the first set of vectors to each
profile in the set of profiles, the at least one processor is programmed or configured to
determine the vector distance from the first set of vectors {o each profile in the set of
profiles based on a Euclidean distance from the at least one first vector of the first set

of vectors to the at least one second vector of the second set of vectors.

25.  The NLP system of any of claims 21-24, wherein the vector
distance comprises a minimum transformation cost to transform each vector of the first

set of vectors to each vector of the second set of vectors according fo the formula:

?g}é} ity Mg Tyeld )
Subjectto: ¥7 T, = Wy,

where Tjis a transformation cost function of the Euclidean distance, ¢fj, j), between a
vactor / in the first set of vectors 1o a corresponding vector § in the second set of vactors,

and where W is the weight of vector / in the first set of vectors.

28. The NLP system of any of claims 21-25, wherein, when ranking
gach profile in the set of profiles, the at least one processor is programmed or
configured to rank the profiles in the set of profiles based on at least one of the
following: a distance of a location of a merchant associated with a profile from the user
device; an offer being provided by a merchant associated with a profile; a review rating
of a merchant associated with a profile; a size of a merchant associated with a profile;

or any combination thereof.
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27.  The NLP system of any of claims 21-26, further comprising:

determining a subset of the set of profiles based on the vector distance
of each of the profiles to the sat of vectors,

whergin, when communicating the merchant data associated with each
merchant included in the set of profiles to the user davice, the at least one processor
is programmed or configured to communicate the merchant data associated with each

merchant included in the subset of profiles {o the user device.

28. A computer program product for determining a merchant based
on a natural language query, the computer program product comprising at least one
non-transitory computer-readable medium including one or more instructions that,
when executed by at least one processor, cause the at least one processor to:

receive a natural language query from a user device, the natural
language query comprising at least one word;

convert the at least one word of the natural language guery 10 a vecior
using at least one neural network to form a set of vectors;

determine a vector distance from the set of vectors to each profile in a
set of profiles, each profile associated with a merchant;

rank each profile in the set of profiles based on the vecior distance of
each profile to the set of vectors;

communicate merchant data associated with at least one merchant
included in the set of profiles to the user device, wherein the merchant data is
communicated based on the rank of the set of profiles;

receive a selection of a first merchant associated with the merchant data
from the user device; and

schedule an appointment with the first merchant for a user of the user

device.

28. The computer program product of claim 28, wherein the one or
more instructions that cause the at least one processor o receive the natural language
guery, cause the at least one processor {0 receive the natural language query from a

chat client on the user device.
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30.  The computer program product of claim 28 or 29, wherein the one
or more instructions that cause the at least one processor to communicate the
merchant data associated with the merchant included in the set of profiles, cause the
at least one processor to communicate a message to the chat client on the user device,
the message comprising a list of each merchant associated with a subset of the set of

profiles based on the ranking of each profile.

31.  The computer program product of any of claims 28-30, wherein
the at least one word of the natural language query is at least one first word, wherein
the set of vectors is a first set of vectors, wherein each profile in the set of profiles
comprises data associated with the merchant, the data associated with the merchant
comprising at least one second word, wherein each profile is associated with a second
set of vectors comprising at least one second vector associated with the af least ong
second word, and wherein the one or more instructions that cause the at least one
processor to determine the vector distance from the first set of vectors to each profile
in the set of profiles, cause the at least one processor to determine the vector distance
from the first set of vectors to each profile in the sel of profiles based on a Eudlidean
distance from at least one first vector of the first set of vectors to the at least one

second vector of the second set of vectors.

32. The computer program product of any of claims 28-31, wherein
the vector distance comprises a minimum transformation cost {o transform each vector
of the first set of vectors 1o each vector of the second set of vectors according to the

formula:

Min X, 2L, Tyedg)
Subjectto: ¥7 T, = Wy,

Lap=1 % 1

where Tyis a transformation cost function of the Euclidean distance, cfj, j), between a
vector i in the first set of vectors to a corresponding vector § in the second set of vectors,

and where Wy is the weight of vector / in the first set of vectors.

33. The computer program product of any of claims 28-32, wherein
the one or more instructions that cause the af least one processor to rank each profile

in the set of profiles, cause the at least one processor to rank the profiles in the set of
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profiles based on at least one of the following: a distance of a location of a merchant
associated with a profile from the user device; an offer being provided by a merchant
associated with a profile; a review rating of a merchant associated with a profile; a size

of a merchant associated with a profile; or any combination thereof.

34. The computer program product of any of claims 28-33, further
comprising:

determining a subset of the set of profiles based on the vector distance
of each of the profiles to the set of vectors,

whergin, when communicating the merchant data associated with each
merchant included in the set of profiles to the user device, the at least one processor
is programmed or configured to communicate the merchant data associated with each

merchant included in the subset of profiles to the user device.

35. A method for determining a merchant based on a natural
language query, comprising:

receiving, with at least one processor, a natural language guery from a
user device, the natural language query comprising at least one word;

converting, with the at least one processor, the at least one word of the
natural language query {0 a vector using at least one neural network to form a set of
veciors;

determining, with the at least one processor, a vector distance from the
set of vectors o each profile in a set of profiles, each profile associated with a
merchant;

ranking, with the at least one processor, each profile in the set of profiles
based on the vector distance of each profile to the set of vectors;

communicating, with the at least one processor, merchant data
associated with each merchant included in the set of profiles {o the user device,
whereain the merchant data is communicated based on ranking each profile in the set
of profiles;

receiving, with the at least one processor, a selection of a first merchant
associated with the merchant data from the user device; and

scheduling, with the at least one processor, an appointment with the first

merchant for a user of the user device.
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38. The method of claim 35, wherein the at least one word of the
natural language query is at least one first word, wherein the set of vectors is a first
set of vectors, wherein each profile in the set of profiles comprises a description of
the merchant, the data associated with the merchant comprising at least one second
word, wherein each profile is associated with a second set of vectors comprising at
least one second vector associated with the at least one second word, and wherein
determining the vector distance from the first set of vectors to each profile in the set of
profiles comprises determining the vector distance from the first set of vectors to each
profile in the set of profiles based on a Euclidean distance from at least one first vector

of the first set of vactors to the at least one second vector of the second set of vectors.

37. The method of claim 35 or 38, wherein the veclor distance
comprises a minimum transformation cost to transform each vector of the first set of

vectors to each vector of the second set of vectors according to the formula:

Min X, 27, Tyed )
Subjectte: X7, T;; = Wy,

where Tyis a transformation cost function of the Euclidean distance, cfj, j), between a
vector i in the first set of vectors to a corresponding vector § in the second set of vectors,

and where Wy is the weight of vector / in the first set of vectors.

38.  The method of any of claims 35-38, further comprising training the
neural network based on a second set of profiles before converting the at least one
word of the natural language query.

38.  The method of any of claims 35-38, wherein the neural network
comprises a skip-gram model with an input layer, an output layer, and at least one
hidden layer connecting the input layer to the oulput layer, and wherein training the
neural network comprises:

iteratively providing a third word of the second set of profiles to the input
layer; and

comparing outputs of the output layer o a plurality of words of the second
set of profiles, wherein the plurality of words are adjacent the third word.
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40.  The method of any of claims 35-39, further comprising:

initiating a payment transaction between the merchant and the user of
the user device before scheduting the appointment;

receiving user data associated with the user from the user device, the
user data comprising user identification data associated with an identification of the
user and account identification data associated with an account identifier of a payment
account of the user; and

storing a profile associated with the user of the user device based on the
user data, wherein initiating the payment transaction comprises: communicating the
account identification data from the profile and merchant identification data associated
with the merchant to a transaction service provider system {o authorize the payment
transaction; and receiving an indication from the transaction service provider system

that the payment transaction is authorized.
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