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WHAT IS CLAIMED 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 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;  

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 data from the user  

device; and  

schedule an appointment with the first merchant for a user of the user device; and  

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 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 to: determine 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.  

 

The NLP system of claim 1, wherein, when receiving the natural language query, the  

at least one processor is programmed or configured to: 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  
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4.  

 

 

 

 

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.  

 

The NLP system of claim 1, 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:  

 

 

 

 

 

 

 

where Tij is a transformation cost function of the Euclidean distance, c(i, j), between a 

vector i in the first set of vectors to a corresponding vector j in the second set of   

vectors, and where W1i is the weight of vector i in the first set of vectors.  
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The NLP system of claim 1, wherein, when ranking each 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:  

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.  

 

The NLP system of claim 1, 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 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.  

 

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:  
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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;    

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 data from  

the user device; and    

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

and    

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 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 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 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.  

 

The computer program product of claim 7, 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.  

 

The computer program product of claim 8, 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  
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comprising a list of each merchant associated with a subset of the set of profiles 

based on the ranking of each profile.   

 

10. The computer program product of claim 7, 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:   

 

 

 

 

 

 

 

 

 

where Tij is a transformation cost function of the Euclidean distance, c(i, j),   

between a vector i in the first set of vectors to a corresponding vector j in the   

second set of 15 vectors, and where W1i is the weight of vector i in the first set of 

vectors.   

 

11. The computer program product of claim 7, 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 20 one processor to:    

rank the profiles in the set of profiles based on at least one of:    

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.   

 

12. The computer program product of claim 7, 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 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.   

 

13. A method for determining a merchant based on a natural language query, comprising:  
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receiving, with at least one processor, a natural language 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 query to 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 

vectors to 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 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  appointment  with  the  first  

merchant for a user of the user device; and    

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 vectors to the at least one second vector of the  

second set of vectors.  

 

14. The  method  of  claim  13,  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:   
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where Tij is a transformation cost function of the Euclidean distance, c(i, j), between 

a vector i in the first set of vectors to a corresponding vector j in the second set of 

vectors, and where W1i is the weight of vector i in the first set of vectors.   

 

15. The method of claim 13, 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.   

 

16. The method of claim 15, 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 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 output layer to a plurality of words of the second 

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

 

17. The method of claim 13, 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    

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 to authorize the payment transaction;   

and    
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receiving an indication from the transaction service provider system that the  

payment transaction is authorized.   
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