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MANAGEMENT OF CONVERSATIONS 

BACKGROUND 

[0001] This invention relates to management of conver 
sations. 

[0002] One application in Which conversations are man 
aged is in customer contact centers. Customer contact cen 
ters, eg call centers, have emerged as one of the most 
important and dynamic areas of the enterprise in the neW 
economy. In today’s tough economic environment, cost 
effectively serving and retaining customers is of strategic 
importance. Most companies realize that keeping satis?ed 
customers is less expensive than acquiring neW ones. As the 
enterprise touch point for more than half of all customer 
interactions, the contact center has become a cornerstone to 
a successful business strategy. 

[0003] The groWing importance of the contact center is a 
recent phenomenon. Historically, customer service has been 
vieWed by most organiZations as an expensive but necessary 
cost of doing business, fraught With problems and inef? 
ciencies. High call volumes regularly overWhelm under 
trained staff, resulting in long busy queues for customers. 
Inadequate information systems require most callers to 
repeat basic information several times. Because of this, an 
estimated tWenty percent of shoppers abandon Web sites 
When faced With having to call an organiZation’s contact 
center, and many more abandon calls When they encounter 
holding queues or frustrating menu choices. In addition, 
customer contact centers represent an extraordinary operat 
ing cost, consuming almost ten percent of revenues for the 
average business. The cost of labor dominates this expense, 
and the industry’s extraordinarily high turnover rate results 
in the nonstop recruitment and training of neW agents. 

[0004] Unfortunately for business, the goal of ensuring 
cost-effective customer service is becoming more difficult. 
The Internet has driven an explosion in communication 
betWeen organiZations and their customers. Customers 
attach a higher value to service in the Internet economy 
because products and services purchased online generate a 
higher number of inquiries than those purchased through 
traditional sales channels. The contact center’s role has 
expanded to include servicing neW audiences, such as busi 
ness partners, investors and even company employees. NeW, 
highly effective advertising and marketing initiatives direct 
customers to interact With already overburdened contact 
centers to obtain information. In addition to telephone calls, 
inquiries are noW made over neW Web-based text chan 
nels—including email, Web-mail and chat—that place an 
enormous strain on customer service operations. 

[0005] The combination of the groWing importance of 
good customer service and the obstacles to delivering it 
make up a customer service challenge. 

SUMMARY 

[0006] In general, in one aspect, the invention features 
receiving an arbitrary natural language communication from 
a user, applying a concept recognition process to automati 
cally derive a representation of concepts embodied in the 
communication, and using the concept representation to 
provide to a human agent information useful in responding 
to the natural language communication. 
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[0007] Implementations of the invention may include one 
or more of the folloWing features. The arbitrary natural 
language communication is expressed in speech. The com 
munication is expressed using a telephone or other voice 
instrument. The communication is stored in a voice mailbox. 
The arbitrary natural language communication is expressed 
in text. The text is expressed electronically. The text is 
expressed in an email. The text is expressed through instant 
messaging. The text is expressed in a manner associated 
With a Web page. The concept recognition process is uni 
versally applicable to any communication in a natural lan 
guage. The concept representation is expressed in a mark-up 
language. The information provided to the human agent 
includes an audible playback of a recorded version of the 
natural language communication. The playback is com 
pressed in time relative to the communication. The infor 
mation provided to the human agent includes a display of a 
text corresponding to the communication. The information 
provided to the human agent includes information about at 
least one prior communication or response that preceded the 
natural language communication. The concept recognition 
process is used to determine hoW much information about 
prior communications to provide to the human agent. The 
communication is part of a dialog betWeen the user and a 
response system, the dialog including communications from 
the user and responses to the user, and the information 
provided to the human agent includes information about 
historical portions of the dialog. A ?rst mode of expression 
of the communication from the user is different from a 
second mode of expression of the responses to the user. The 
?rst mode and second mode of expression comprise at least 
one of text or speech. The information provided to the 
human agent includes information about possible responses 
to the user’s communication. A ?rst mode of expression of 
the communications from the user is different from a second 
mode of expression of the responses to the user. The ?rst 
mode and second mode of expression comprise at least one 
of text or speech. The information about possible responses 
includes a text of a possible response. The information about 
possible responses includes an indication of a level of 
con?dence in the appropriateness of the response. The 
communication comprises a question and the response com 
prises an ansWer to the question. The communication com 
prises a question and the response comprises a request for 
additional information. 

[0008] The human agent is enabled to determine hoW the 
information useful in responding to the communication is 
selected. The enabling of the human agent includes permit 
ting the agent to use the communication from the user to 
control hoW the responsive information is selected. The 
enabling of the human agent includes permitting the agent to 
enter a substitute communication to control hoW the respon 
sive information is selected. The substitute communication 
is a restatement by the human agent of the communication 
from the user. 

[0009] The useful responding information is generated by 
applying the concept representation to a body of information 
representing other communications and their relationships to 
concepts. Applying the concept representation includes a 
matching process to determine a cluster of similar commu 
nications to Which the user’s communication likely belongs. 
A state is occupied prior to receipt of the communication, 
and also including selecting a transition to a next state based 
on the concept representation and on a set of possible 
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transitions. The transition includes an action to be taken in 
response to the communication. The action to be taken 
comprises a reply communication. The set of possible tran 
sitions is derived from examples of state-transition-state or 
stimulus-response sequences. The examples include pre 
run-time examples that may be voice or text. The examples 
occur at runtime. 

[0010] The response is selected by the human agent and 
delivered to the user automatically Without the user knowing 
that it Was a human agent Who selected the response. The 
response is generated by the human agent. The response is 
spoken or typed by the human agent. The response is 
selected Without involvement of a human agent. 

[0011] A graphical user interface is provided for a Work 
station of the human agent, the information useful in 
responding being presented in the interface, the interface 
being presented as part of a user interface of a third party’s 
response system softWare. The user interface provides con 
ceptual context for a communication from a user. Aresponse 
is provided to the communication. The response is provided 
in real time relative to the communication. The response is 
provided at a later time relative to the communication. The 
communication is provided in speech and the response is 
provided in text. 

[0012] A human agent is selected to handle a response to 
the communication. The human agent is automatically 
selected by a Work distribution process. The Work distribu 
tion process uses information deduced from the concept 
representation in automatically selecting the human agent. 

[0013] In general, in another aspect, the invention features 
receiving an arbitrary natural language communication from 
a user, automatically deriving a representation of concepts 
embodied in the communication, and using the concept 
representation, automatically providing a response to the 
communication in a different mode of expression than the 
mode of expression used for the communication. 

[0014] Implementations of the invention may include one 
or more of the folloWing features. The response is provided 
in other than real time relative to the communication. The 
communication is provided in speech and the response is 
provided in text. 

[0015] In general, in another aspect, the invention features 
initiating a dialog With a user by sending a ?rst natural 
language communication to the user, in response to the ?rst 
natural language communication to the user, receiving a 
second natural language communication from the user, 
applying a concept recognition process to automatically 
derive a representation of concepts embodied in the second 
communication, and using the concept representation to 
provide to a human agent information useful in responding 
to the second communication. 

[0016] In general, in another aspect, the invention features 
receiving a set of recordings or transcripts of dialogs 
betWeen users and human agents, recogniZing the speech in 
the recordings, separating each of the dialogs into commu 
nications each of Which is made by either a user or a human 
agent, applying a concept recognition process to derive a 
representation of concepts embodied in each of the commu 
nications, and automatically creating a body of state-transi 
tion-state or stimulus-response information from the concept 
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representations that enables automated determination of 
appropriate responses to natural language communications 
received from users. 

[0017] In general, in another aspect, the invention features 
receiving example dialogs each comprising a sequence of 
natural language communications betWeen tWo parties, 
applying a concept recognition process to automatically 
derive a representation of concepts embodied in each of the 
communications, and using the sequences of communica 
tions to form a body of state-transition-state or stimulus 
response information that enables a determination of an 
appropriate transition for any arbitrary communication that 
is received When in a particular one of the states. 

[0018] Implementations of the invention may include one 
or more of the folloWing features. The example dialogs 
comprise sound ?les and/or transcriptions of typed text. The 
concept representations are used to form clusters of com 
munications that are related in the concepts that are embod 
ied in them. The example dialogs comprise historical dia 
logs. The dialogs relate to contact center operation. The 
dialogs comprise requests and responses to the requests. The 
dialogs comprise real-time dialogs. The dialogs comprise a 
string of voice messages. The representations of concepts 
are expressed in a mark-up language. The communications 
in the cluster comprise communications that represent dif 
ferent Ways of expressing similar sets of concepts. 

[0019] In general, in another aspect, the invention features 
receiving an arbitrary natural language communication from 
a user, applying business rules to a conceptual representation 
of the communication to determine Whether or not to refer 
the communication to a human agent for response, and if the 
business rules indicate that it is not necessary to refer the 
communication to the human agent, determining Whether a 
con?dence in an automatically generated response is suf? 
ciently high to provide the response Without referring the 
communication to the human agent. 

[0020] In general, in another aspect, the invention features 
receiving an arbitrary natural language communication from 
a user, automatically selecting a level of response from 
among a set of different levels that differ in respect to the 
degree of involvement by the human agent in providing the 
response. 

[0021] Implementations of the invention may include one 
or more of the folloWing features. The selecting is based in 
part on an estimate of hoW long it Would take the human 
agent to respond if the communication is referred to the 
human agent for response. The level is selected based on a 
level of con?dence in the appropriateness of an automati 
cally generated response. The level is selected based on 
business rules. The levels include a level in Which the 
response is provided automatically. The levels include a 
level in Which the response is generated by the human agent. 
The response is entered as text or spoken. The levels include 
a level in Which the response is selected by the human agent. 
The selected response is delivered automatically to the user. 
The selected response is delivered to the user Without the 
user knoWing that the response had been selected by a 
human agent. 

[0022] In general, in another aspect, the invention features 
enabling a user to access a contact service facility, receiving 
communications from the user at the contact service facility, 



US 2004/0162724 A1 

providing responses to the user’s communications, and 
enhancing the user’s con?dence in the contact service facil 
ity by causing at least one of the responses to be selected by 
a human agent based on the results of an automated concept 
matching process applied to the communications, the user 
being unaWare that the human agent selected the response. 

[0023] In general, in another aspect, the invention features 
maintaining a body of state-transition-state or stimulus 
response information that represents possible sequences of 
natural language communications betWeen a user and a 
response system, the information being generated automati 
cally from historical sequences of communications, and 
using selected ones of the sequences of communications to 
manage human agents Who provide responses to user com 
munications. 

[0024] Implementations of the invention may include one 
or more of the folloWing features. The selected ones are used 
to train the human agents. The selected ones are used to 
evaluate the human agents. The sequences are used to 
manage the human agents by providing the agents With 
communications that are part of the sequences and evaluat 
ing responses of the human agents against knoWn appropri 
ate responses. 

[0025] In general, in another aspect, the invention features 
maintaining a body of state-transition-state or stimulus 
response information that represents possible sequences of 
natural language communications betWeen a user and a 
response system, the information being generated automati 
cally from historical sequences of communications, and 
using the body of state-transition-state or stimulus-response 
information in connection With the operation of a user 
response system. 

[0026] Implementations of the invention may include one 
or more of the folloWing features. The body of information 
is used in connection With testing of the response system. 
The body of information is used in connection With softWare 
processes used in the response system. 

[0027] In general, in another aspect, the invention features 
maintaining a body of state-transition-state or stimulus 
response information that enables automated determination 
of appropriate responses to natural language communica 
tions received from users, receiving other natural language 
communications from users for Which appropriate responses 
cannot be determined, tracking actions taken by a human 
agent in connection With responding to the other natural 
language communications, and automatically inferring from 
the other natural language communications and the selected 
responses, information for inclusion in the body of state 
transition-state or stimulus-response information. 

[0028] Implementations of the invention may include one 
or more of the folloWing features. The actions taken by the 
human agent include responses selected by the human agent 
for use in responding to the other natural language commu 
nications. An administrator is enabled to revieW the inferred 
information prior to including it in the body of state 
transition-state or stimulus-response information. The 
actions taken by the human agent include keystrokes or 
mouse actions. The human agent is provided With possible 
responses to the natural language communications, and in 
Which the tracking of actions includes tracking Which of the 
possible responses the human agent chooses and inferring 
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that the chosen response is a correct response to one of the 
communications. The human agent is provided With possible 
responses to the natural language communications, and, if 
the human agent responds to the communication Without 
choosing one of the possible responses, inferring that the 
possible responses are incorrect. The human user is enabled 
to indicate that one of the possible ansWers Was correct, even 
though the human user is respond to the communication 
Without making a choice among the possible responses. 

[0029] In general, in another aspect, the invention features 
maintaining a body of state transition-state or stimulus 
response information that enables automated determination 
of appropriate responses to natural language communica 
tions received from users, the state-transition-state or stimu 
lus-response information being associated With a contact 
center of an enterprise, updating the body of information 
based on communications received from users and responses 
provided by human agents of the contact center, and ana 
lyZing the body of information to infer knoWledge about the 
operation of the enterprise. 

[0030] In general, in another aspect, the invention features 
maintaining a body of state-transition-state or stimulus 
response information that enables automated determination 
of appropriate responses to natural language communica 
tions received from users, the state-transition-state or stimu 
lus-response information being based on concept represen 
tations derived from eXample natural language 
communications, the example natural language communi 
cations being predominantly in one language, and using the 
state-transition-state or stimulus-response information to 
provide appropriate responses to natural language commu 
nications received from users in a second language different 
from the one language. 

[0031] In general, in another aspect, the invention features 
displaying to a human agent a user interface containing 
concept representation-based information useful in respond 
ing to natural language communications from users, the 
information including automatically generated possible 
natural language responses and indications of relative con 
?dence levels associated With the responses. 

[0032] Implementations of the invention may include one 
or more of the folloWing features. The human agent is 
enabled to select one of the possible responses. The human 
agent is enabled to enter a substitute of the user’s commu 
nication, and generating the possible natural language 
responses from the substitute communication. Controls are 
provided in the interface that enable the human agent to 
choose a level of response With respect to the degree of 
involvement of the human agent. The level of response 
includes direct conversation With the user. The level of 
response includes providing the response automatically. 

[0033] In general, in another aspect, the invention features 
maintaining a body of state-transition-state or stimulus 
response information that enables automated determination 
of appropriate responses to natural language communica 
tions received from users, the state-transition-state or stimu 
lus-response information being based on concept represen 
tations derived from eXample natural language 
communications, each of the states having possibly multiple 
transitions leading to a later state, When in a predetermined 
one of the states, using information about the multiple 
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transitions to improve the accuracy of recognition of a 
speech recognizer that is processing a spoken communica 
tion from a user. 

[0034] Implementations of the invention may include one 
or more of the following features. The information about 
multiple transitions is used to improve the accuracy of 
discriminate matching of the concept representation of the 
spoken communication With clusters of concept representa 
tions in the body of information. 

[0035] In general, in another aspect, the invention features 
enabling tWo-Way natural language communication betWeen 
each pair of a user, a human agent, and an automated 
response system, and facilitating the communication by 
representing the natural language communication as con 
cepts and maintaining a body of state-transition-state or 
stimulus-response information about sequences of commu 
nications betWeen at least tWo of the user, the human agent, 
and the response system. 

[0036] In general, in another aspect, the invention features 
receiving natural language communications from users, 
automatically considering possible responses to the commu 
nications and con?dence levels With respect to the 
responses, providing automated responses to a portion of the 
users based on the con?dence levels, and refraining from 
providing automated responses to another portion of the 
users. 

[0037] In general, in another aspect, the invention features 
receiving natural language communications from users, 
automatically recogniZing concepts contained in the com 
munications, and distributing the communications to human 
agents for responding to the users, the distribution being 
based on the concepts recogniZed in the communications. 

[0038] In general, in another aspect, the invention features 
a medium bearing a body of information capable of con?g 
uring a machine to support an automated communication 
system, the body of information comprising state-transition 
state or stimulus-response information that represents pos 
sible sequences of natural language communications occur 
ring back and forth betWeen a user and a response system. 

[0039] Implementations of the invention may include one 
or more of the folloWing features. The body of information 
also includes cluster information identifying clusters of 
variations of communications that express similar concepts, 
each of the transitions of the state-transition-state or stimu 
lus-response information being associated With one of the 
clusters. 

[0040] In general, in another aspect, the invention features 
an apparatus comprising a user interface for a human agent 
at a contact service facility, the user interface including a 
WindoW containing information provided by a contact ser 
vice process, the information including information about a 
user of the facility, and WindoW elements embedded in the 
WindoW provided by the contact service process, the ele 
ments including a list of possible natural language responses 
based on concept representations for an active communica 
tion of a user, and indications of relative con?dence that the 
respective responses are appropriate for the communication 
of the user. In some implementations, the WindoW elements 
include a place for a human agent to vieW teXt corresponding 
to the communication of the user, and a place for the human 
agent to enter a substitute teXt for the communication of the 
user. 
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[0041] Other advantages, features, and implementations 
Will be apparent from the folloWing description, and from 
the claims. 

DESCRIPTION OF DRAWINGS 

[0042] FIG. 1 shoWs a state transition line diagram and 
FIG. 1A shoWs a state transition graph. 

[0043] FIG. 2 shoWs interactions betWeen the customer, 
the system, and the human agent. 

[0044] FIG. 3 is a ?oWchart. 

[0045] FIG. 4 is an overvieW of a softWare architecture 
system. 

[0046] FIG. 5 is more detailed vieW of the softWare 
architecture of FIG. 4. 

[0047] FIG. 6 is a block diagram of Work?oW components 
system. 

[0048] FIG. 7 is a block diagram of interaction channel 
components. 

[0049] FIG. 8 is a block diagram of a speech recogniZer. 

[0050] FIG. 9 is a block diagram of a concept recognition 
engine. 
[0051] FIG. 10 is a vieW of an organiZation of markup 
language documents. 

[0052] FIG. 11 is a vieW of a subset of the state transition 
graph for an eXample graph. 

[0053] FIG. 12 is a vieW of an iterative application 
development process. 

[0054] FIG. 13 is a screen shot. 

[0055] FIG. 14 is another screen shot. 

DESCRIPTION 

[0056] Natural language processing technology based on 
concepts or meaning, such as the technology described in 
US. Pat. No. 6,401,061, incorporated by reference in its 
entirety, can be leveraged to intelligently interact With 
information based on the information’s meaning, or seman 
tic conteXt, rather than on its literal Wording. A system can 
then be built for managing communications, for eXample, 
communications in Which a user poses a question, and the 
system provides a reply, that system is highly effective, 
user-friendly, and fault-tolerant because it automatically 
extracts the key concepts from the user query independently 
of the literal Wording. The concept recognition engine (of 
the kind described in US. Pat. No. 6,401,061) enables the 
formation of appropriate responses based on What customers 
are asking for When they engage the underlying system in 
conversation over voice or teXt-based communication chan 
nels. The conversation may be a synchronous communica 
tion With the customer (such as a real-time dialog using 
voice or instant messaging or other communication via a 
Web page) or asynchronous communication (such as email 
or voice mail messages). In conversations using asynchro 
nous communication mode, responses are provided at a later 
time relative to the customer’s inquiries. 

[0057] In the eXample of a customer contact center, prior 
to run-time, the communication management system creates 
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a knowledge base using logged actual conversations 
betWeen customers and human agents at a customer contact 
center. Using logged conversations in this manner instead of 
trying to program the system for every possible customer 
interaction makes set up simple, rapid, and Within the ability 
of a Wide range of system administrators. The contact center 
administrator simply “feeds” the system the recorded cus 
tomer interactions using an intuitive administrator user 
interface. Unlike traditional self-service systems that are 
incapable of quickly adapting to ever-changing business 
conditions, the system described here can rapidly model 
typical question and ansWer pairs and automate future 
conversations. 

[0058] Each conversation that is processed by the system 
(either to build the knoWledge base prior to run-time, or to 
process live communications at run-time) is modeled as an 
ordered set of states and transitions to other states in Which 
the transition from each state includes a question or state 
ment by the customer and a response by the human agent (or 
in some cases, an action to be taken in response to the 
question, such as posing a question back to the user). A 
symbolic state-transition-state sequence for a conversation 
that is being processed from a recorded interaction is illus 
trated in FIG. 1. In some implementations, the delimiter for 
each statement or communication by the customer or 
response by the human agent is a period of silence or a 
spoken interruption. The text for each of these statements or 
responses is extracted from Whatever communication 
medium Was used in the conversation, for example, text or 
speech. For example, speech recognition may be used to 
convert spoken conversation into text. Next, the system 
extracts key concepts from the customer’s question or 
statement or the human agent’s response. This extraction is 
done as described in US. Pat. No. 6,401,061 by creating a 
library of text elements (S-Morphs) and their meaning in 
terms of a set of concepts (semantic factors) as a knoWledge 
base for use by a concept recognition engine. The concept 
recognition engine parses the text from the customer or 
agent into these S-Morphs and then concepts matching these 
S-Morphs are collected. These key concepts for a commu 
nication (question or response, in the example being dis 
cussed) can be stored as a non-ordered set and can be 
referred to as a “bag of concepts”. Higher level organiZa 
tions of the concepts into various structures re?ecting syntax 
or nearness is also possible. After the entire set of logged 
conversations (i.e., dialogs) is processed, each conversation 
is expressed as a state-transition-state sequence. The system 
accumulates all of the conversation state transition 
sequences into a single graph so that the initial state may 
transition to any of the conversations. This aggregate tran 
sition graph is then compressed using graph theory tech 
niques that replace duplicate states and transitions. The 
system recursively determines Which transitions from a 
given state are duplicated, by comparing the transitions to 
their “concepts”. Successor states of duplicate transitions 
from the same state are then merged into one state With all 
of the transitions from the successor states. The text of one 
of the responses of the duplicate transitions is preserved in 
the knoWledge base as a standard response. This text can be 
passed back to the customer as part of a conversational 
exchange in the form of text or converted into voice. The 
resulting compressed state transition graph forms the knoWl 
edge base for the system. An example of a compressed state 
transition graph is illustrated in FIG. 1A. In some imple 
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mentations, all of the information in this knoWledge base is 
stored using a Well-de?ned XML grammar. Examples of 
mark-up languages include Hyper Text Markup Language 
(HTML) and Voice Extensible Markup Language 
(VoiceXML). In this case, a Conversation Markup Language 
(CML) is used to store the information for the knoWledge 
base. 

[0059] Once the knoWledge base has been formed, the 
system may proceed to an operational (run-time) mode in 
Which it is used to manage communications in, for example, 
a customer contact center. The logs that Were used to build 
the knoWledge base for a given customer contact center 
Would, in some implementations, be recorded from conver 
sations occurring at that same customer contact center or one 
that is characteriZed by similar kinds of conversations. 
Using the knoWledge base, the system can keep track of the 
current state of run-time conversations based on the state 
transition graph for the customer contact center. For 
example, after a customer makes his ?rst communication 
(converted into text) With the customer contact center (for 
example, the user might make an arbitrary natural language 
spoken query), the system uses the concept recognition 
engine to extract the concepts from the text. Next, the system 
attempts to match the concepts from the text With the 
transitions from the initial state in the contact center’s state 
transition graph. This matching is done by comparing the set 
of concepts associated With the current communication With 
sets of concepts stored in the knoWledge base. The closer the 
tWo sets are, the more con?dence there is in the accuracy of 
the match. If the best matching transition in the knoWledge 
base matches the customer’s text With a con?dence above 
some threshold, then the system assumes that it has identi 
?ed the correct transition, locates the corresponding 
response in the knoWledge base, and communicates that 
corresponding response to the customer. The system pro 
ceeds to the next state in the state transition graph and Waits 
for the customer’s next communication. This traversal of a 
sequence of states and transitions may continue until either 
the customer terminates the conversation or the state tran 
sition graph reaches an end state. HoWever, errors in the text 
received by the concept recognition engine and non-standard 
(or unexpected) questions or statements by the customer 
may require intervention by a human agent. When the 
customer’s communication is in the form of speech, the 
conversion from speech to text may have such errors. Due 
to the possibility of such errors, in some implementations, 
the system does not rely on complete automation of the 
responses to the customer but has a smooth transition to 
manual intervention by the human agent When the automa 
tion is unsuccessful. In general, this type of gradual auto 
mation is suggested by FIG. 2 that shoWs interactions 
betWeen the customer 1, the system 3, and the human agent 
5. (In other implementations of the system, automated 
responses may be given in cases of high con?dence, While 
no response (other than to indicate that the system is unable 
to respond) is given to the user.) 
[0060] In some examples, the system uses speech recog 
nition technology to engage customers in conversations over 
the telephone. The speech recognition technology converts 
the customer’s speech into text that becomes input to the 
concept recognition engine. By integrating the concept 
recognition engine With speech recognition, the underlying 
system recogniZes What the customer says by conceptually 
understanding What the customer means. This combination 




































