
 
 

INTENT ANALYSIS FOR CALL CENTER RESPONSE GENERATION 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of U.S. Provisional Patent Application No. 62/981,466, 

entitled “Intent Analysis For Call Center Response Generation,” filed February 25, 2020, which is 

hereby incorporated by reference in its entirety. 

FIELD 

[0002] The present disclosure relates generally to communication processing using structured 

frameworks to deliver favorable conversational responses. More specifically, techniques are 

provided to deploy a framework to assist virtual and/or human agents to provide conversational 

responses to customers based on the intent communicated by these customers. 

SUMMARY 

[0002a] According to a first aspect of the present disclosure, there is provided a computer-

implemented method including: obtaining conversation data, wherein the conversation data 

corresponds to one or more conversations between customers and agents of a client, and wherein 

the one or more conversations correspond to a set of intents; identifying explicit elements and 

implied elements of the set of intents; determining a set of contexts from the set of intents, 

wherein the set of contexts are determined based on the explicit elements, the implied elements, 

and the one or more conversations between the customers and the agents; training a machine 

learning algorithm, wherein the machine learning algorithm is trained using the set of contexts, 

the explicit elements, the implied elements, and the one or more conversations between the 

customers and the agents, and wherein the machine learning algorithm is trained to generate a set 

of actions performable to improve agent responses to new intents; receiving new conversation 

data corresponding to new conversations; identifying actions performable to improve agent 

responses to new intents associated with the new conversations, wherein the actions are 

identified using the new conversation data and the machine learning algorithm; generating one or 

more recommendations corresponding to the actions, wherein the one or more recommendations 

are presented to address the new intents associated with the new conversations; and dynamically 

monitoring adherence to the one or more recommendations in real-time. 
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[0002b] According to a second aspect of the present disclosure, there is provided a system, 

including: one or more processors; and memory storing thereon instructions that, as a result of 

being executed by the one or more processors, cause the system to: obtain conversation data, 

wherein the conversation data corresponds to one or more conversations between customers and 

agents of a client, and wherein the one or more conversations correspond to a set of intents; 

identify explicit elements and implied elements of the set of intents; determine a set of contexts 

from the set of intents, wherein the set of contexts are determined based on the explicit elements, 

the implied elements, and the one or more conversations between the customers and the agents; 

train a machine learning algorithm, wherein the machine learning algorithm is trained using the 

set of contexts, the explicit elements, the implied elements, and the one or more conversations 

between the customers and the agents, and wherein the machine learning algorithm is trained to 

generate a set of actions performable to improve agent responses to new intents; receive new 

conversation data corresponding to new conversations; identify actions performable to improve 

agent responses to new intents associated with the new conversations, wherein the actions are 

identified using the new conversation data and the machine learning algorithm; generate one or 

more recommendations corresponding to the actions, wherein the one or more recommendations 

are presented to address the new intents associated with the new conversations; and dynamically 

monitor adherence to the one or more recommendations in real-time. 

[0002c] According to a third aspect of the present disclosure, there is provided a non-transitory 

computer-readable storage medium, storing thereon executable instructions that, as a result of 

being executed by one or more processors of a computer system, cause the computer system to: 

obtain conversation data, wherein the conversation data corresponds to one or more 

conversations between customers and agents of a client, and wherein the one or more 

conversations correspond to a set of intents; identify explicit elements and implied elements of 

the set of intents; determine a set of contexts from the set of intents, wherein the set of contexts 

are determined based on the explicit elements, the implied elements, and the one or more 

conversations between the customers and the agents; train a machine learning algorithm, wherein 

the machine learning algorithm is trained using the set of contexts, the explicit elements, the 

implied elements, and the one or more conversations between the customers and the agents, and 

wherein the machine learning algorithm is trained to generate a set of actions performable to  
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improve agent responses to new intents; receive new conversation data corresponding to new 

conversations; identify actions performable to improve agent responses to new intents associated 

with the new conversations, wherein the actions are identified using the new conversation data 

and the machine learning algorithm; generate one or more recommendations corresponding to 

the actions, wherein the one or more recommendations are presented to address the new intents 

associated with the new conversations; and dynamically monitor adherence to the one or more 

recommendations in real-time. 

[0003] Various embodiments of the disclosure are discussed in detail below. While specific 

implementations are discussed, it should be understood that this is done for illustration purposes 

only. A person skilled in the relevant art will recognize that other components and configurations 

can be used without parting from the spirit and scope of the disclosure.  Thus, the following 

description and drawings are illustrative and are not to be construed as limiting. Numerous 

specific details are described to provide a thorough understanding of the disclosure. However, in 

certain instances, well-known or conventional details are not described in order to avoid 

obscuring the description. References to one or an embodiment in the present disclosure can be 

references to the same embodiment or any embodiment; and, such references mean at least one 

of the embodiments. 

[0004] Reference to “one embodiment” or “an embodiment” means that a particular feature, 

structure, or characteristic described in connection with the embodiment is included in at least 

one embodiment of the disclosure. The appearances of the phrase “in one embodiment” in 

various places in the specification are not necessarily all referring to the same embodiment, nor 

are separate or alternative embodiments mutually exclusive of other embodiments. Moreover, 

various features are described which can be exhibited by some embodiments and not by others. 
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[0005] The terms used in this specification generally have their ordinary meanings in the art,

within the context of the disclosure, and in the specific context where each term is used.

Alternative language and synonyms can be used for any one or more of the terms discussed

herein, and no special significance should be placed upon whether or not a term is elaborated or

discussed herein. In some cases, synonyms for certain terms are provided. A recital of one or

more synonyms does not exclude the use of other synonyms. The use of examples anywhere in

this specification including examples of any terms discussed herein is illustrative only, and is not

intended to further limit the scope and meaning of the disclosure or of any example term.

Likewise, the disclosure is not limited to various embodiments given in this specification.

10 [0006] Without intent to limit the scope of the disclosure, examples of instruments, apparatus,

methods and their related results according to the embodiments of the present disclosure are

given below. Note that titles or subtitles can be used in the examples for convenience of a reader,

which in no way should limit the scope of the disclosure. Unless otherwise defined, technical and

scientific terms used herein have the meaning as commonly understood by one of ordinary skill

15 in the art to which this disclosure pertains. In the case of conflict, the present document,

including definitions will control.

[0007] Additional features and advantages of the disclosure will be set forth in the description

which follows, and in part will be obvious from the description, or can be learned by practice of

the herein disclosed principles. The features and advantages of the disclosure can be realized

20 and obtained by means of the instruments and combinations particularly pointed out in the

appended claims. These and other features of the disclosure will become more fully apparent

from the following description and appended claims, or can be learned by the practice of the

principles set forth herein.

25

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The present disclosure is described in conjunction with the appended Figures:

[0009] FIG. 1 shows an illustrative example of an environment in which an intent from a

customer is evaluated in order to determine a solution to the intent and generate a response that

can be provided by an agent in accordance with at least one embodiment;
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[0010] FIG. 2 shows an illustrative example of an environment in which an intent, responses,

and feedback obtained during a communications session between a customer and an agent are

evaluated to determine a performance of the agent in accordance with at least one embodiment;

[0011] FIG. 3 shows an illustrative example of an environment in which a performance

monitoring service measures and manages the performance of an organization's conversational

operations in accordance with at least one embodiment;

[0012] FIG. 4 shows an illustrative example of a process 400 for implementing a framework to

assist agents in responding to customer utterances during conversations in accordance with at

least one embodiment;

[0013] FIG. 5 shows an illustrative example of a process 500 for generating a set of

performance metrics and recommendations for improvement or reinforcement of the set of

performance metrics for a client in accordance with at least one embodiment;

[0014] FIG. 6 shows an illustrative example of a process 600 for benchmarking performance

of a client by comparing these performance metrics against targets and/or industry groups across

various performance metrics in accordance with at least one embodiment;

[0015] FIG. 7 shows an illustrative example of a user interface for presenting a performance

summary for a client based on one or more metrics in accordance with at least one embodiment;

[0016] FIG. 8 shows an illustrative example of a user interface for presenting calculated scores

corresponding to different performance metrics in accordance with at least one embodiment;

[0017] FIG. 9 shows an illustrative example of a user interface for presenting insights into

closed conversation volume by possible entry points in accordance with at least one

embodiment;

[0018] FIG. 10 shows an illustrative example of a user interface for presenting various

performance metrics for a particular line of business in accordance with at least one embodiment;

25 [0019} FIG. 11 shows an illustrative example of a user interface for providing information

usable to compare key performance indicators (KPIs) against industry benchmarks in accordance

with at least one embodiment;
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[0020] FIG. 12 shows an illustrative example of a user interface for presenting

recommendations and insights for improving one or more performance metrics in accordance

with at least one embodiment;

[0021] FIG. 13 shows an illustrative example of a user interface for presenting data

corresponding to closed conversations and agent login hours over a specified date range in

accordance with at least one embodiment:

[0022] FIG. 14 shows an illustrative example of a user interface for displaying configuration

settings that may drive client performance in accordance with at least one embodiment;

[0023] FIG. 15 shows an illustrative example of a computing system architecture including

various components in electrical communication with each other using a connection, such as a

bus, in accordance with various embodiments; and

[0024] FIG. 16 shows an illustrative example of an environment in which various

embodiments can be implemented.

[0025] In the appended figures, similar components and/or features can have the same reference

label. Further, various components of the same type can be distinguished by following the

reference label by a dash and a second label that distinguishes among the similar components. If

only the first reference label is used in the specification, the description is applicable to any one

of the similar components having the same first reference label irrespective ofthe second

reference label.

20

25

DETAILED DESCRIPTION

[0026] The ensuing description provides preferred examples of embodiment(s) only and is not

intended to limit the scope, applicability or configuration of the disclosure. Rather, the ensuing

description of the preferred examples of embodiment(s) will provide those skilled in the art with

an enabling description for implementing a preferred examples of embodiment. It is understood

that various changes can be made in the function and arrangement of elements without departing

from the spirit and scope as set forth in the appended claims.

[0027] FIG. 1 shows an illustrative example of an environment 100 in which an intent from a

customer 108 is evaluated in order to determine a solution to the intent and generate a response
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that can be provided by an agent 112 in accordance with at least one embodiment. Certain

embodiments relate to establishing connections between a network device 110 (which can be

operated by a customer 108) and a terminal device 114 (which can be operated by an agent 112)

to enable the customer 108 and agent 112 to engage in a communications session, such as a

customer service messaging session. The network device 110 may include a mobile device (e.g.,

smartphone, tablet computer, etc.), a computing device (e.g., laptop, personal computer, server,

etc.), and the like.

[0028] In some embodiments, the customer 108 can be an individual accessing a customer

service call center 102 in order to submit an issue or request that can be resolved or otherwise

10 processed by an agent 112 of the customer service call center 102. For instance, the customer

108 can be an individual looking to have a service performed on their behalf. Such a service can

include having a question answered, getting help from an agent 112 with a task or service,

conducting a transaction, etc.

15

[0029] The customer service call center 102 can be an entity that provides, operates, or runs an

online service for providing assistance to customers of a client or other organization that

provides services and/or goods to its customers, such as customer 108. For instance, the

customer service call center 102 may provide customer support on behalf of the client or other

organization. In some embodiments, the customer service call center 102 is provided by the

client or other organization to process requests and/or issues submitted by the client's customers.

20 10030 The customer service call center 102 may employ one or more agents 112. An agent 112

can be an individual, such as a support agent or sales associate tasked with providing support or

information to the customer 108 regarding an online service (e.g., information about products

available at an online store) and/or to address any issues or requests submitted by a customer 108

(e.g., requests for refunds, troubleshooting requests, etc.). The agent 112 may be affiliated or not

25 affiliated with the client. Each agent can be associated with one or more clients. In some non-

limiting examples, a customer 108 can be an individual shopping an online store from a personal

computing device 110, a client can be a company that sells products online, and an agent 112 can

be a sales associate employed by the company. In various embodiments, the customer 108,

client, and agent 112 can be other individuals or entities.
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[0031] In an embodiment, the customer service call center 102 implements an intent processing

system 104 that is configured to process incoming intents from a customer 108. The intent

processing system 104 may assess the (e.g., extracted or received) message from a customer 108

to the customer service call center 102 to engage with an agent 112 to resolve a request or issue.

5 Examples of intents can include (for example) topic, sentiment, complexity, and urgency. A

topic can include, but is not limited to, a subject, a product, a service, a technical issue, a use

question, a complaint, a refund request or a purchase request, etc. An intent can be determined,

for example, based on a semantic analysis of a message (e.g., by identifying keywords, sentence

structures, repeated words, punctuation characters and/or non-article words); user input (e.g.,

10 having selected one or more categories); and/or message-associated statistics (e.g., typing speed

and/or response latency).

15

20

25

[0032] In an embodiment, the intent processing system 104 analyzes the incoming message

from the customer 108 to determine the context that the request or issue is shared in. Further, the

intent processing system 104 determines what the level of urgency is, how stressed the customer

108 is, whether there are any time constraints in processing the request or issue, and the like. For

example, if the message includes a request to address an issue related to a customer's television

and the customer 108 has indicated that a big game that the customer 108 wishes to watch is

about to start, the intent processing system 104 may determine that there is a time constraint in

addressing this issue and that the customer 108 may be exhibiting a level of stress or anxiety.

[0033] In an embodiment, the intent processing system 104, in response to obtaining a new

message or customer utterance, obtains a customer profile from a customer profile repository

116. The customer profile repository 116 may be maintained by the customer service call center

102 or maintained remotely by a client. The customer profile may include historical information

and other data about the customer 108 including, but not limited to, past interactions between the

customer 108 and agents of the customer service call center 102 to address other requests or

issues that the customer 108 may have had. The customer profile may be used by the intent

processing system 104 to better determine the characteristics of the obtained message from the

customer 108.

[0034] In an embodiment, the intent processing system 104 provides the intent to the agent 112,

30 as well as other information that can be used by the agent 112 to construct a response to the
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intent or customer utterance. In some instances, the intent processing system 104 may provide, to

the agent 112, a baseline response that incorporates elements that may produce a positive

response from the customer 108. For instance, the intent processing system 104 may indicate that

the response from the agent 112 is to include a particular foundation (e.g., message to be

5 conveyed), an ending (e.g., the result of the message, such as a timeline for a resolution to the

issue/request, etc.), and/or other positive elements that provide flavor to the response that may be

appealing to the customer 108 or that otherwise may assuage the customer's concerns and reduce

the customer's stress levels. The information provided by the intent processing system 104 may

guide the agent 112 in preparing a response that is tailored to the customer's known or perceived

10 preferences while addressing the received intent.

[0035] In an embodiment, as the agent 112 engages with the customer 108, the customer 108

can provide additional utterances or responses via the communications session established

between the customer 108 and agent 112. These additional utterances may be processed by the

intent processing system 104 to further generate recommendations and parameters for responses

15 to these utterances. Thus, during the communications session, the intent processing system 104

may evaluate new utterances and, based on an analysis of the customer profile, the context in

which the new utterances were made, the original intent submitted by the customer 108, and

other features of the conversation, determine how the agent 112 should respond to the customer

108. In some embodiments, the intent processing system 104 includes a machine learning model

20 or artificial intelligence (AI) that may be used to process the intent and other customer utterances

as input, along with the customer profile, to generate a response. This response may be provided

to the agent 112, who may provide this tailored response to the customer 108.

In an embodiment, the agent 112 is trained using a framework designed to assist virtual[0036]

and/or human agents to deliver a positive conversational experience to customers of the customer

25 service call center 102. For instance, the customer service call center 102 may include an agent

training system 118 that defines a sequence of actions that are performed to accurately capture

critical elements expressed by customers of the customer service call center 102 in conversations

with agents and to identify how best to respond to customers adequately. The agent training

system 118 may be implemented using a computing device associated with the customer service

30 call center 102 (e.g., provided by the customer service call center 102, provided by a third-party
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service associated with the customer service call center 102, etc.). The agent training system 118

may be configured to address situational and emotional elements (whether explicit or implied) to

enable agents to fulfill customer intents and expectations while maintaining fluid and natural

conversations.

[0037] The agent training system 118 may operate under an "analyze, identify, respond"

framework, through which the agent training system 118 may identify any improvements that

may be made by an agent 112 to better respond to customers of the customer service call center

102. For instance, in an embodiment, the agent training system 118 processes historical data

corresponding to previous interactions between the agent 112 and customers of the customer

service call center 102. This historical data may be obtained from a Customer Relationship

Management (CRM) system (not shown) maintained by the customer service call center 102 or

from a historical conversation datastore maintained by the agent training system 118. The agent

training system 118 may process historical conversation data corresponding to conversations

between the agent 112 and customers of the customer service call center 102, as well as

corresponding customer profiles of the customers from the customer profile repository 116, to

identify explicit and implied elements in customer responses and to contextualize these

responses.

[0038] In an embodiment, the agent training system 118 uses a machine learning algorithm or

artificial intelligence to identify actions that may be taken by the agent 112 to improve their

ability to recognize explicit and implied elements in customer responses and to contextualize

these elements to determine what they may pertain to (e.g., the associated intent, etc.). The

machine learning algorithm or artificial intelligence may be trained using supervised training

techniques. For instance, the machine learning algorithm or artificial intelligence may be trained

using sample conversations and corresponding feedback provided with regard to

25 recommendations generated by the machine learning algorithm or artificial intelligence based on

the sample conversations for identifying explicit and implied elements and for contextualizing

these elements. As an illustrative example, an evaluator of the machine learning algorithm or

artificial intelligence (e.g., an administrator of the agent training system 118, agents of the

customer service call center 102, independent party introduced to perform such evaluations, etc.)

30 may review the provided recommendations and determine whether the recommendations are
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WHAT IS CLAIMED IS:

CLAIMS

1. A computer-implemented method comprising:

PCT/US2021/019327

obtaining conversation data, wherein the conversation data corresponds to one or more

conversations between customers and agents of a client, and wherein the one or more

conversations correspond to a set of intents;

identifying explicit elements and implied elements of the set of intents;

determining a set of contexts from the set of intents, wherein the set of contexts are

determined based on the explicit elements, the implied elements, and the one or more

conversations between the customers and the agents;

training a machine learning algorithm, wherein the machine learning algorithm is trained

using the set of contexts, the explicit elements, the implied elements, and the one or more

conversations between the customers and the agents, and wherein the machine learning

algorithm is trained to generate a set of actions performable to improve agent responses to new

intents;

receiving new conversation data corresponding to new conversations;

identifying actions performable to improve agent responses to new intents associated

with the new conversations, wherein the actions are identified using the new conversation data

and the machine learning algorithm;

generating one or more recommendations corresponding to the actions, wherein the one

or more recommendations are presented to address the new intents associated with the new

conversations; and

dynamically monitoring adherence to the one or more recommendations in real-time.

2. The computer-implemented method of claim 1, wherein the one or more

recommendations include conditional logic, wherein the conditional logic is executable to

contextualize new explicit elements and new implied elements for addressing the new intents

associated with the new conversations.
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3. The computer-implemented method of claim 1, wherein dynamically monitoring

the adherence to the one or more recommendations includes processing a data stream of a new

conversation between a customer and an agent, wherein the data stream is processed in real-time

during the new conversation, and wherein the agent responses from the data stream are evaluated

in real-time to determine whether the agent is adhering to the one or more recommendations.

4. The computer-implemented method of claim 1, wherein dynamically monitoring

the adherence to the one or more recommendations includes providing feedback to the agents,

wherein the feedback is provided based on an evaluation of agent responses according to the one

or more recommendations.

5. The computer-implemented method of claim 1, wherein dynamically monitoring

the adherence to the one or more recommendations includes determining a sentiment from a new

conversation, wherein the sentiment is evaluated to determine whether agent responses in the

new conversation adhere to the one or more recommendations.

6. The computer-implemented method of claim 1, further comprising generating a

set of performance metrics corresponding to the agents, wherein the set of performance metrics

correspond to performance of the agents in addressing the set of intents and sentiments of the

customers.

7. The computer-implemented method of claim 1, further comprising obtaining

feedback corresponding to the conversations, wherein the feedback is processed to identify the

set of actions performable to improve the agent responses to the new intents.

8. The computer-implemented method of claim 1, further comprising using a new

set of contexts, new explicit elements, new implied elements, the new conversations, and data

corresponding to the adherence to the one or more recommendations to further train the machine

learning algorithm.
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9. A system, comprising:

one or more processors; and

memory storing thereon instructions that, as a result of being executed by the one

or more processors, cause the system to:

obtain conversation data, wherein the conversation data corresponds to

one or more conversations between customers and agents of a client, and wherein the one

or more conversations correspond to a set of intents;

identify explicit elements and implied elements of the set of intents;

determine a set of contexts from the set of intents, wherein the set of

contexts are determined based on the explicit elements, the implied elements, and the one

or more conversations between the customers and the agents;

train a machine learning algorithm, wherein the machine learning

algorithm is trained using the set of contexts, the explicit elements, the implied elements,

and the one or more conversations between the customers and the agents, and wherein the

machine learning algorithm is trained to generate a set of actions performable to improve

agent responses to new intents;

receive new conversation data corresponding to new conversations;

identify actions performable to improve agent responses to new intents

associated with the new conversations, wherein the actions are identified using the new

conversation data and the machine learning algorithm;

generate one or more recommendations corresponding to the actions,

wherein the one or more recommendations are presented to address the new intents

associated with the new conversations; and

real-time.

dynamically monitor adherence to the one or more recommendations in

10. The system of claim 9, wherein the one or more recommendations include

conditional logic, wherein the conditional logic is executable to contextualize new explicit

elements and new implied elements for addressing the new intents associated with the new

conversations.
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11. The system of claim 9, wherein the instructions that cause the system to

dynamically monitor the adherence to the one or more recommendations further cause the

system to process a data stream of a new conversation between a customer and an agent, wherein

the data stream is processed in real-time during the new conversation, and wherein the agent

responses from the data stream are evaluated in real-time to determine whether the agent is

adhering to the one or more recommendations.

12. The system of claim 9, wherein the instructions that cause the system to

dynamically monitor the adherence to the one or more recommendations further cause the

system to provide feedback to the agents, wherein the feedback is provided based on an

evaluation of agent responses according to the one or more recommendations.

13. The system of claim 9, the instructions that cause the system to dynamically

monitor the adherence to the one or more recommendations further cause the system to

determine a sentiment from a new conversation, wherein the sentiment is evaluated to determine

whether agent responses in the new conversation adhere to the one or more recommendations.

14. The system of claim 9, wherein the instructions further cause the system to

generate a set of performance metrics corresponding to the agents, wherein the set of

performance metrics correspond to performance of the agents in addressing the set of intents and

sentiments of the customers.

15. The system of claim 9, wherein the instructions further cause the system to obtain

feedback corresponding to the conversations, wherein the feedback is processed to identify the

set of actions performable to improve the agent responses to the new intents.

16. The system of claim 9, wherein the instructions further cause the system to use a

new set of contexts, new explicit elements, new implied elements, the new conversations, and

data corresponding to the adherence to the one or more recommendations to further train the

machine learning algorithm.
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