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(57) ABSTRACT 

A system and method for processing a Web-based query is 
provided. The system comprises a Web server for transmit 
ting a Web form having a text ?eld box for entering a natural 
language query, and a language analysis server for extracting 
concepts from the natural language query and classifying the 
natural language query into prede?ned categories via com 
puted match scores based upon the extracted concepts and 
information contained Within an adaptable knowledge base. 
In various embodiments, the Web server selectively trans 
mits either a resource page or a con?rmation page to the 

client, based upon the match scores. The resource page may 
comprise at least one suggested response corresponding to at 
least one prede?ned category. The language analysis server 
may adapt the knowledge base in accordance With a com 
municative action received from the client after the resource 
page is transmitted. 
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WEB-BASED CUSTOMER SERVICE INTERFACE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the priority and bene?t of 
US. Provisional Patent Application Ser. No. 60/468,576 
entitled “Web-Based Customer Service Interface,” ?led on 
May 6, 2003, Which is hereby incorporated by reference. 
This application is related to patent application Ser. No. 

, entitled, “System and Method for Electronic Com 
munication Management,” herein incorporated by reference, 
?led on an even date hereWith. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] This invention relates generally to electronic com 
munications and relates more particularly to a system and 
method for a Web-based customer service interface. 

[0004] 2. Description of the Background Art 

[0005] In a typical organiZation, communications With 
customers and others may occur via a variety of different 
channels. In addition to traditional channels such as letters 
and telephone calls, customers may also communicate With 
an organiZation via electronic mail, facsimile, Web-based 
forms, Web-based chat, and Wireless communication and 
voice. An organiZation Will most likely incorporate these and 
any other neWly developed communication channels to 
alloW customers to communicate in a Way they ?nd most 
convenient. 

[0006] Many of the communication channels mentioned 
above contain information that is unstructured in nature, 
usually expressed in natural language. Different customers 
may make identical requests each in a unique Way, using 
different communication channels, different Words and 
expressions, or both. Human agents are usually required to 
revieW each natural language communication to evaluate the 
customer’s intent, and to determine What information or 
action Would be responsive to that intent. 

[0007] Agents typically must look to various sources to 
gather all of the information required to respond appropri 
ately to a customer communication. The information may be 
retrieved from a variety of sources, such as legacy systems, 
databases, back of?ce systems, and front office systems. 
Each of these sources may store data in a unique structure or 
format. An agent typically gathers and organiZes the 
required information from one or more of these information 
sources and uses the information to compose an appropriate 
content-rich reply that is responsive to the customer’s intent. 

[0008] UtiliZing people to respond to customer commu 
nications is often inefficient. In addition, an increase in the 
number of communications received by an organiZation 
typically requires an even larger increase in the number of 
people required to provide an acceptable level of customer 
service. 

[0009] Several types of automatic systems exist for 
responding to customer communications. Rule-based sys 
tems, keyWord-based systems, and statistical systems typi 
cally do not perform With the necessary accuracy to sub 
stantially automate business processes, such as responding 
to customer inquiries, and require a large investment in 
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resources to keep them up-to-date. Many learning systems 
utiliZe a training set of data that is a poor representation of 
the system’s World, Which reduces the accuracy of the 
system and makes the process of updating the system very 
cumbersome. 

SUMMARY OF THE INVENTION 

[0010] The present invention provides a system and 
method for processing a Web-based query. In one embodi 
ment of the invention, the system comprises a Web server for 
transmitting a Web form having at least one text ?eld box for 
entering a natural language query to a client, and a language 
analysis server for analyZing the natural language query and 
optional meta-data received from the client to classify the 
natural language query into at least one prede?ned category 
based on information contained Within a knoWledge base. 
The Web server is further con?gured to selectively transmit 
a resource page to the client, Where the resource page 
includes at least one suggested response and optionally other 
data corresponding to at least one prede?ned category. In 
addition, the Web server is further con?gured to receive a 
communicative action from the client after the resource page 
is transmitted, Wherein the language analysis server may 
adapt the knoWledge base in accordance With the commu 
nicative action. 

[0011] In one embodiment of the invention, the language 
analysis server classi?es the natural language query into 
prede?ned categories based on computed match scores, 
Where each match score corresponds to one of the prede?ned 
categories. Furthermore, each match score is representative 
of a con?dence level that the natural language query is 
relevant to a corresponding prede?ned category. The lan 
guage analysis server calculates each match score based 
upon a comparison of concepts extracted from the natural 
language query to concepts associated With the prede?ned 
categories. Each match score is representative of a statistical 
likelihood of the natural language query being correctly 
classi?ed to the corresponding prede?ned category. 

[0012] In another embodiment of the invention, the lan 
guage analysis server routes the natural language query to an 
agent based upon an analysis of the computed match scores 
according to a predetermined logic (e.g., if none of the 
computed match scores meet a predetermined threshold 
level). In yet another embodiment, the language analysis 
server transmits a solution page to the client based upon an 
analysis of the computed match scores according to the 
predetermined logic (e.g., if at least one match score meets 
a predetermined high-threshold level). 

[0013] In accordance With the invention, the method com 
prises transmitting a Web page having at least one user 
interactable element for entering a natural language query 
and optional meta-data to a client, receiving the natural 
language query and the optional meta-data, analyZing the 
natural language query to classify the natural language query 
into at least one prede?ned category using information 
contained Within a knoWledge base, and selectively trans 
mitting a resource page to the client. The resource page 
includes at least one suggested response and optionally other 
data corresponding to at least one prede?ned category. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is an exemplary block diagram of a cus 
tomer service netWork for processing an electronic query, 
according to one embodiment of the invention; 
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[0015] FIG. 2 is an exemplary embodiment of the cus 
tomer service interface illustrated in FIG. 1, according to 
one embodiment of the invention; 

[0016] FIG. 3A illustrates an exemplary embodiment of a 
contact-us page, according to the invention; 

[0017] FIG. 3B illustrates an exemplary embodiment of 
the drop-doWn box component illustrated in FIG. 3A, 
according to one embodiment of the invention; 

[0018] FIG. 3C illustrates an exemplary embodiment of 
the text ?eld box illustrated in FIG. 3A, according to one 
embodiment of the invention; 

[0019] FIG. 4 illustrates one embodiment of the language 
analysis server illustrated in FIG. 2, according to one 
embodiment of the invention; 

[0020] FIG. 5 illustrates an exemplary communication 
?oW diagram for processing an electronic query as imple 
mented by the customer service netWork illustrated in FIG. 
1, according to one embodiment of the invention; and 

[0021] FIG. 6 illustrates exemplary method steps for 
processing an electronic query, according to one embodi 
ment of the invention. 

DETAILED DESCRIPTION 

[0022] FIG. 1 is an exemplary block diagram of a cus 
tomer service netWork 100 for processing an electronic 
query, according to one embodiment of the present inven 
tion. The customer service netWork 100 comprises a client 
105, a netWork 110 (e.g., the Internet), and a customer 
service interface 115. The client 105 may comprise a 
broWser 120 for broWsing Internet Web sites. According to 
one embodiment of the invention, the customer service 
interface 115 receives, classi?es, and automatically responds 
to electronic queries submitted by the client 105 via the 
netWork 110. The customer service interface 115 is dis 
cussed further beloW in conjunction With FIG. 2. 

[0023] FIG. 2 is an exemplary embodiment of the cus 
tomer service interface 115 illustrated in FIG. 1, according 
to one embodiment of the invention. The customer service 
interface 115 comprises a server 205, a language analysis 
server 210, and a knoWledge base 215. In an alternate 
embodiment, the language analysis server 210 and the 
knoWledge base 215 may be integrated in a single module. 
The server 205 preferably comprises a Web-server 220 for 
providing Web services to the client 105 (FIG. 1). For 
example, the Web-server 220 may submit a contact-us page 
to the client 105. The contact-us page alloWs a user to 
address an electronic query to the customer service interface 
115, and is discussed further beloW in conjunction With 
FIGS. 3A-3C. In addition, the server 205 utiliZes a script 
225 for processing communications (i.e., queries) from the 
client 105. The script 205 may be any con?gurable or 
non-con?gurable mechanism for routing information 
betWeen various components of the customer service inter 
face 115. The communications received by the server 205 
contain data or information that is structured and unstruc 
tured in nature. For example, the communications typically 
contain unstructured information expressed in natural lan 
guage. Each individual client correspondent may compose a 
communication in a unique Way, even When requesting the 
same type of information from the customer service inter 
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face 115. In addition, the communications may contain 
structured information, such as meta-data associated With 
the communication, and queries in Which the client corre 
spondent selects structured text displayed in drop-doWn 
menu boxes. Meta-data may additionally include, for 
example, information not explicitly provided by the client 
correspondent, and information regarding client correspon 
dent attributes accessible to the customer service interface 
115. In one embodiment of the invention, the script 225 
parses the received communications, and sends the parsed 
information to the language analysis server 210 for further 
analysis. 

[0024] The language analysis server 210 analyZes and 
classi?es the electronic query comprising any combination 
of natural language text, structured text, and structured data 
(e.g., meta-data) into prede?ned categories stored in the 
knoWledge base 215, based upon linguistic modeling rules 
and concepts associated With the prede?ned categories. In 
one embodiment, the language analysis server 210 linguis 
tically analyZes the query based upon content and context of 
the query, and classi?es the query to one or more of the 
prede?ned categories stored in the knoWledge base 215 
based upon a match score derived from a statistical com 

parison of concepts extracted from the query to concepts 
associated With the one or more prede?ned categories. In 
another embodiment, the language analysis server 210 ana 
lyZes the query (i.e., extracts concepts from the query) to 
match the query to the one or more prede?ned categories 
using standard search techniques. The language analysis 
server 210 is discussed further beloW in conjunction With 
FIG. 4. 

[0025] The knoWledge base 215 is a branching netWork of 
nodes arranged in a vertically structured hierarchy (i.e., tree 
hierarchy) that represent the various prede?ned categories. 
Logically related prede?ned categories are associated With a 
branch, Which in turn may be associated With a branch of 
larger scope. Creation of the hierarchies can be either 
manual (via a con?guration tool or an API), automatic by 
monitoring feedback received via the client 105 or an agent, 
or a combination, Whereby an automatic tool displays sug 
gestions according to performance of the customer service 
interface 115. Auser may then create the hierarchies based 
upon the suggestions. The knoWledge base 215 may also 
include ?at hierarchies as a special case of tree hierarchies. 
An embodiment of the language analysis server 210 and the 
knoWledge base 215 are discussed in more detail in patent 
application Ser. No. , entitled, “System and Method 
for Electronic Communication Management,” herein incor 
porated by reference, ?led on an even date hereWith. 

[0026] FIG. 3A illustrates an exemplary embodiment of a 
contact-us page 310, as composed by the customer service 
interface 115 (FIG. 2) and transmitted to the client 105 
(FIG. 1) via the netWork 110 (FIG. 1). The contact-us page 
310 may include a selectable text box 320 and a text ?eld 
box 330 for insertion of natural language text. In other 
embodiments, the contact-us page 310 comprises multiple 
?elds. 

[0027] FIG. 3B illustrates an exemplary embodiment of 
the selectable text box 320 illustrated in FIG. 3A, according 
to one embodiment of the invention. The selectable text box 
320 may include a plurality of drop-doWn boxes 322 that 
comprise prede?ned questions or statements, selectable by a 
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user. For example, if the customer service interface 115 
services a ?nancial institution, then the drop-doWn boxes 
322 may include statements corresponding to customer 
service issues such as loans, neW accounts, PIN numbers, 
monetary transfers, among others. 

[0028] FIG. 3C illustrates an exemplary embodiment of 
the text ?eld box 330 illustrated in FIG. 3A, according to 
one embodiment of the invention. The text ?eld box 330 
comprises a selectable area in Which the user may compose 
a natural language message to the customer service interface 
115. For example, the user may not be able to access an 
electronic application for ?nancial aid, partially completed 
and saved on a server of the ?nancial institution during a 
previous session. The user may compose a message in the 
text ?eld box 330, comprising, for example, “A PIN number 
Was sent to me When I electronically applied for ?nancial 
aid. HoWever, that PIN number does not alloW me access to 
my ?nancial aid account. Could you please rectify the 
situation?” As described in more detail beloW in conjunction 
With FIGS. 5-6, the customer service interface 115 classi?es 
and responds to the message, either via a list of suggested 
responses, a direct link to a “solutions page,” or a con?r 
mation page to the client that the query is being routed to an 
agent for further analysis. 

[0029] FIG. 4 illustrates one embodiment of the language 
analysis server 210 as illustrated in FIG. 2, according to one 
embodiment of the invention. The language analysis server 
210 comprises a modeling application 410 and a language 
modeling engine 415. The modeling application serves as an 
interface to the server 205 for receiving and transmitting 
communications. In addition, the modeling application 410 
may compare match scores (computed by the language 
modeling engine 415 in classifying the query to prede?ned 
categories) With various prede?ned threshold scores to 
determine the nature of the automated response to the client 
105. The basis of the automated response to the client’s 
query is discussed beloW in further detail in association With 
FIGS. 5-6. 

[0030] The language modeling engine 415 analyZes and 
classi?es natural language text, structured text, and meta 
data into prede?ned categories stored in the knowledge base 
215. For example, the language modeling engine 415 ana 
lyZes the text and the meta-data by application of linguistic 
and morphological models to extract concepts. The language 
modeling engine 415 then computes match scores based 
upon a comparison of the extracted concepts With rules and 
concepts associated With the prede?ned categories stored in 
the knowledge base 215. The computation of the match 
scores and further details of the knoWledge base 215 are 
discussed beloW in conjunction With FIGS. 5-6. 

[0031] FIG. 5 is an exemplary communication-?oW dia 
gram for processing an electronic query as implemented by 
the customer service netWork 100 illustrated in FIG. 1, 
according to one embodiment of the invention. First, the 
Web-server 220 (FIG. 2) serves a contact-us page 310 (FIG. 
3A) to the client 105 (FIG. 1) via a communication 510. The 
client 105 responds to the contact-us page 310 via a com 
munication 512. For example, the client 105 may respond to 
the contact-us page 310 (hereinafter referred to as a client 
query, or simply a query) by selecting speci?c choices 
displayed in the drop-doWn boxes 322 (FIG. 3B), by com 
posing a natural language text in the text ?eld box 330 (FIG. 
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3C), or both. The Web-server 220 receives the client query 
and routes the query to the script 225 (FIG. 2). The script 
225 processes the query, and routes the query to the lan 
guage analysis server 210 (FIG. 2) via a communication 
514. 

[0032] The language analysis server 210 linguistically 
and/or morphologically analyZes the query based upon con 
tent and context of the query, and classi?es the query to one 
or more of the prede?ned categories stored in the knoWledge 
base 215 (FIG. 2) via a communication 516. In one embodi 
ment of the invention, the language analysis server 210 
classi?es the query into the one or more prede?ned catego 
ries based upon a match score derived from a statistical 
comparison of concepts extracted from the query to concepts 
associated With the one or more prede?ned categories. The 
language analysis server 210 may utiliZe meta-data in addi 
tion to conceptual data extracted from the query to classify 
the query to the one or more prede?ned categories. For 
example, meta-data includes peripheral data not typically 
associated With content of the query (i.e., With the natural 
language text and/or drop-doWn box selections). For 
example, if the customer service interface 115 (FIG. 2) 
services a ?nancial institution, then the peripheral data may 
include user name, user account number, or customer service 
plan afforded the user. In accordance With a preferred 
embodiment of the invention, the language analysis server 
210 comprises classi?cation techniques as disclosed in 
patent application Ser. No. , entitled, “System and 
Method for Electronic Communication Management,” 
herein incorporated by reference, ?led on an even date 
hereWith. HoWever, the scope of the present invention 
covers standard classi?cation techniques Well knoWn in the 
art. 

[0033] In one embodiment of the invention, the language 
analysis server 210 computes, for each prede?ned category, 
a match score based upon concepts associated With the 
prede?ned categories, concepts extracted from the query, 
and metadata. In an exemplary embodiment of the invention, 
suppose that the customer service interface 115 services a 
motorcycle parts and equipment distribution house. Addi 
tionally, suppose that the knoWledge base 215 has the 
folloWing three prede?ned categories: a ?rst prede?ned 
category entitled “neW parts order,” a second prede?ned 
category entitled “complaints,” and a third prede?ned cat 
egory entitled “suggestions.” Aclient correspondent submits 
to the server 205 a query comprising a natural language text 
that states, for example, “I am unhappy With the head gasket 
that you shipped me for my 1955 BMW R50/2. The surface 
of the replacement gasket is cross-hatched (unlike the origi 
nal), leading to reduced poWer and oil leakage. Please either 
refund my purchase, credit my account or send me the 
correct gasket.” In response to this query, the language 
analysis server 210 computes a ?rst, a second, and a third 
match score in classifying the query to the ?rst, the second, 
and the third prede?ned categories, respectively, Where the 
second match score is greater than the ?rst match score, and 
the ?rst match score is greater than the third match score. For 
example, the second match score may be 95, the ?rst match 
score may be 42, and the third match score may be 16. 

[0034] In one embodiment of the invention, each of the 
prede?ned categories has a corresponding resource, or 
linked suggested response in the knoWledge base 215, and 
the relative values of the computed match scores are indica 
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tive of a level of con?dence of the corresponding suggested 
responses to ansWer the query or of the relevancy of the 
resource to the query. For example, the second match score 
of 95 (relative to the ?rst and third match scores of 42 and 
16, respectively) indicates that the query is more likely to be 
resolved by the suggested response associated With the 
second prede?ned category than the suggested responses 
associated With the ?rst or third prede?ned categories. 

[0035] Next, the language analysis server 210 sends the 
suggested responses and corresponding match scores to the 
server 205 via a communication 518. In one embodiment of 
the invention, the customer service interface 115 is con?g 
ured to respond to the communication 518 via either a ?rst 
set of communications (i.e., communications 520, 522, and 
524) or a second set of communications initiated by a 
communication 526, depending upon the corresponding 
match scores as described beloW. 

[0036] If each of the corresponding match scores is less 
than a predetermined threshold score (Where each prede?ned 
category may have a different predetermined threshold 
score), or based upon an analysis of the match scores 
according to a predetermined logic, then the customer ser 
vice interface 115 responds via the ?rst set of communica 
tions. The predetermined logic includes any functional 
analysis of the match scores, exemplary embodiments of 
Which include, but are not limited to, computations of an 
average match score, a median match score, a match score 
standard deviation, or other types of statistical and/or 
numerical functional analyses. In an exemplary embodiment 
of the ?rst set of communications, the server 205 sends a 
con?rmation page to the client 105 via a communication 
520. The con?rmation page informs the client 105 that the 
query Will be routed to an agent for further analysis. The 
communication 520 may comprise additional information 
such as When the client 105 may expect to receive a reply 
from the agent, for example. In addition, the language 
analysis server 210 routes the query to the agent for further 
analysis via a communication 522. The agent may then reply 
to the client’s query, preferably via an electronic message. 
HoWever the agent may also respond to the query via 
alternate communication channels, such as a telephone, a 
Web-based reply, or other means of electronic communica 
tion. Optionally, the language analysis server 210 may 
analyZe the agent’s reply, and, based upon the analysis, 
update the knoWledge base 215 via a communication 524. 

[0037] If, hoWever, at least one of the corresponding 
match scores received by the server 205 via the communi 
cation 518 is greater than or equal to the predetermined 
threshold score (also referred to as a predetermined thresh 
old level), then the customer service interface 115 responds 
With the communication 526. In one embodiment of the 
invention, the communication 526 comprises a solution 
page. The communication 526 comprises a solution page 
When at least one of the computed match scores has a very 
high value. Alternatively, the customer service interface 115 
may respond With the communication 526 that comprises the 
solution page based upon an analysis of the match scores 
according to the predetermined logic as described above. 
For example, if the customer service interface 115 services 
a ?nancial institute, a client correspondent may submit a 
query to the server 205 via the communication 512 that 
recites, “I Want to change my passWord.” If the customer 
service interface 115 classi?es the query to a “change 
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passWord” prede?ned category With a high degree of cer 
tainty (e.g., the customer service interface 115 classi?es the 
query to the “change passWord” prede?ned category With a 
match score the meets a predetermined high-threshold 
score), then the server 205 sends the client 105 a “passWord 
changing” Web page (i.e., the solution page). In another 
embodiment, the server 205 re-directs the client 105 to the 
solution page corresponding to the “passWord changing” 
Web page. The client 105 may then utiliZe the solution page 
to resolve the query. 

[0038] In another embodiment of the invention, the com 
munication 526 may comprise a resource page. For example, 
the server 205 sends the resource page to the client 105 
comprising the suggested responses having corresponding 
match scores greater than or equal to the predetermined 
threshold level via the communication 526. The resource 
page may also comprise other data (such as links to Web 
resources) having corresponding match scores greater than 
or equal to the predetermined threshold level. In one 
embodiment of the invention, the client 105 may utiliZe one 
of several communicative actions (i.e., communicative 
actions 528, 534, or 540) to respond to the resource page. 

[0039] For example, the client 105 may select a suggested 
response on the resource page, respond to an embedded form 
on the resource page, or click on a link to a Web resource, 
via a ?rst communicative action 528. The ?rst communica 
tive action 528 is received and processed by the server 205, 
and the server 205 then routes the processed ?rst commu 
nicative action to the language analysis server 210 for 
linguistic analysis via a communication 530. The language 
analysis server 210 may optionally update the knoWledge 
base 215 via a communication 532 based upon the linguistic 
analysis of the ?rst communicative action 528. 

[0040] Alternatively, the client 105 may respond to the 
resource page via a second communicative action 534. The 
second communicative action 534 comprises a non-response 
to the resource page. More speci?cally, the client 105 does 
not respond to the resource page (i.e., the client is non 
responsive). For example, in one embodiment of the inven 
tion, if the client 105 does not respond to the resource page 
Within a given time limit, or if the client 105 disconnects 
from the server 205, for example, the second communicative 
action 534 comprising a non-response is sent to the server 
205. The server 205 then sends a communication 536 to the 
language analysis server 210 indicating the non-response. 
The language analysis server 210 may update the knoWledge 
base 215 based upon the non-responsiveness of the client 
105 via an optional communication 538. 

[0041] As an additional alternative, the client 105 may 
respond to the resource page via a third communicative 
action 540 comprising a communicative escalation. For 
example, the client 105 may select (e.g., by mouse-clicking) 
a “request for help” button embedded in the resource page, 
or request more information regarding a particular suggested 
response. The server 205 receives the third communicative 
action 540 comprising the communicative escalation, and 
routes the communicative escalation to the language analy 
sis server 210 via a communication 542. The language 
analysis server 210 then sends the communicative escalation 
to the agent for further analysis via a communication 544. 
The language analysis server 210 may optionally update the 
knoWledge base 215 based upon the agent’s reply to the 
communicative escalation via a communication 546. 
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[0042] FIG. 6 illustrates exemplary method steps for 
processing an electronic query, according to one embodi 
ment of the invention. In step 610, the client 105 (FIG. 1) 
submits an electronic query to a Web-site. In one embodi 

ment, the query may be in response to a page served to the 
client 105 by the Web-server 220 (FIG. 2) associated With 
the Web site. The client 105 may be running the broWser 120 
(FIG. 1) to vieW the page served by the Web-server 220. 
Next, in step 615, the server 205 (FIG. 2) intercepts and 
routes the query. For example, the server 205 may run the 
script 225 (FIG. 2) that processes the query and routes the 
processed query to the language analysis server 210 (FIG. 
2). 
[0043] In step 620, the language analysis server 210 
analyZes the query using the language modeling engine 415 
(FIG. 4) and the knoWledge base 215 (FIG. 2) to compute 
match scores and classify the query to prede?ned categories 
stored in the knowledge base 215 based upon the match 
scores, Where each prede?ned category is associated With a 
suggested response. In one embodiment of the invention, the 
knoWledge base 215 is con?gured as a rule-oriented/con 
cept-oriented database. For example, the knoWledge base 
215 may comprise a plurality of nodes con?gured in a 
hierarchically structured branching netWork, Where each 
node is con?gured as either a rule-oriented or a concept 
oriented node. Each concept-oriented node is typically asso 
ciated With a prede?ned category. In one embodiment of the 
invention, the language analysis server 210 utiliZes a statis 
tical process to compute the match scores. For example, the 
language modeling engine 415 analyZes the natural language 
text of the query to generate concepts associated With the 
query. The language modeling engine 415 then statistically 
compares the query-derived concepts With rules associated 
With the rule-oriented nodes and With concepts associated 
With the concept-oriented nodes stored in the knoWledge 
base 215. The language modeling engine 415 then computes 
a match score for one or more concept-oriented nodes (i.e., 
for one or more prede?ned categories). In one embodiment, 
a high match score for a particular prede?ned category 
indicates that a suggested response corresponding to the 
prede?ned category is more likely to be a correct response 
than a suggested response corresponding to a prede?ned 
category With a loW match score. Based upon the computed 
match scores, the modeling application 410 (FIG. 4) deter 
mines if the query meets any of the predetermined threshold 
levels for an automated response. 

[0044] For example, if each match score associated With 
each prede?ned category is less than a corresponding pre 
determined threshold level, then in step 625, the modeling 
application 410 routes the query to an agent for further 
analysis. Preferably, the agent is a human agent. HoWever, in 
alternate embodiments, the agent may be an automated 
service, such as an automated phone service or an automated 
computer system. Next, in step 630, the server 205 sends the 
client 105 a con?rmation page. In one embodiment, the 
con?rmation page comprises a communication con?rming 
that the client’s query is being routed to the agent for further 
analysis. Next, in step 635, the agent replies to the query. In 
one embodiment of the invention, the agent replies to the 
client 105 via an electronic mail system. HoWever, the scope 
of the present invention covers alternate agent-reply meth 
ods, such as Web-based, telephonic, or facsimile methods. 
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[0045] Next, in optional step 640, the language analysis 
server 210 processes the agent’s reply to the client to 
generate agent-based feedback. The language analysis 
server 210 may then update the knoWledge base 215 based 
upon the agent-based feedback. The agent-based feedback 
may comprise positive or negative feedback. The language 
analysis server 210 uses the feedback to modify the knoWl 
edge base. For example, the language analysis server 210 
may modify concepts, add neW concepts, eliminate con 
cepts, or modify Weights assigned to different concepts 
associated With concept-oriented nodes. The language 
analysis server 210 may also modify relationships betWeen 
nodes, such as structural relationships de?ned by branching 
structures, for example. In alternate embodiments, the lan 
guage analysis server 210 may modify classi?cation rules 
associated With rule-oriented nodes stored in the knoWledge 
base 215. 

[0046] Referring back to step 620, if at least one match 
score associated With at least one prede?ned category is 
greater than or equal to a corresponding predetermined 
threshold level, then in step 645, the server 205 submits a 
resource page to the client 105. The resource page may 
comprise a suggested response page, Where each suggested 
response corresponds to a prede?ned category With an 
associated match score greater than or equal to the corre 
sponding threshold level. A suggested response may include 
a message that recites, for example, “no response Was 
found.” Alternatively, if an associated match score is greater 
than or equal to a corresponding high-threshold level, then 
the resource page comprises a solution page that provides 
either a link or a Web page to the client 105 that may directly 
resolve the query. Each prede?ned category may have 
different threshold levels and high-threshold levels. Next, in 
step 650, the client 105 responds to the resource page and the 
server 205 determines Whether the client query is resolved 
based upon the client response. In one embodiment of the 
invention, the query is not resolved if the client 105 escalates 
(e.g., the client 105 responds With a request for help), and the 
process then continues at step 625. 

[0047] HoWever, if in step 650 the query is resolved, then 
in optional step 655, the language analysis server 210 
receives client-based feedback (i.e., feedback based upon 
the client’s response). In one embodiment of the invention, 
the query is considered resolved if the client 105 selects a 
suggested response, or if the client 105 does not select any 
response (i.e., the client 105 is non-responsive). 

[0048] In optional step 655, the language analysis server 
210 updates the knoWledge base 215 based upon the client 
based feedback. For example, a selection of a suggested 
response corresponding to a high match score generates a 
positive client-based feedback that may strengthen the con 
cept-oriented nodes of the knoWledge base 215 that gener 
ated the suggested responses. In one embodiment of the 
invention, a concept-oriented node may be strengthened by 
redistributing Weights assigned to concepts associated With 
the node. HoWever, if the client 105 selects a suggested 
response corresponding to a loW match score, then the client 
105 generates negative client-based feedback that may 
modify the concept-oriented nodes and branching structures 
that generated the selected suggested response. 

[0049] The present invention has been described above 
With reference to exemplary embodiments. Other embodi 
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ments Will be apparent to those skilled in the art in light of 
this disclosure. The present invention may readily be imple 
mented using con?gurations other than those described in 
the exemplary embodiments above. Therefore, these and 
other variations upon the exemplary embodiments are cov 
ered by the present invention. 

What is claimed is: 
1. A system for processing a Web-based query, compris 

ing: 
a Web server for transmitting a Web form to a client, the 
Web form having at least one user-interactable element 
by Which a user enters a natural language query and 
optional meta-data; 

a language analysis server, coupled to the Web server, for 
analyZing the natural language query and the optional 
meta-data to classify the natural language query into at 
least one prede?ned category based on information 
contained Within a knoWledge base; and 

the Web server selectively transmitting a resource page to 
the client, the resource page including at least one 
suggested response and optionally other data corre 
sponding to the at least one prede?ned category. 

2. The system of claim 1, Wherein the Web server is further 
con?gured to receive a communicative action from the client 
after the resource page is transmitted, the language analysis 
server adapting the knoWledge base in accordance With the 
communicative action. 

3. The system of claim 1, Wherein the language analysis 
server calculates a set of match scores, each match score of 
the set of match scores corresponding to one prede?ned 
category of a plurality of prede?ned categories and being 
representative of a con?dence level that the natural language 
query is relevant to the one prede?ned category of the 
plurality of prede?ned categories, and Wherein the language 
analysis server classi?es the natural language query into the 
at least one prede?ned category based on a match score 
associated thereWith. 

4. The system of claim 3, Wherein the language analysis 
server calculates each match score of the set of match scores 
based upon a comparison of concepts extracted from the 
natural language query to concepts associated With the 
plurality of prede?ned categories, and Wherein each match 
score of the set of match scores is representative of a 
statistical likelihood of the natural language query being 
correctly classi?ed to the plurality of prede?ned categories. 

5. The system of claim 3, Wherein the language analysis 
server routes the natural language query to an agent if none 
of the match scores of the set of match scores meet a 
predetermined threshold level. 

6. The system of claim 5, Wherein the Web server trans 
mits to the client a con?rmation page con?rming that the 
natural language query has been routed to the agent. 

7. The system of claim 5, Wherein the language analysis 
server updates the knoWledge base based upon the agent’s 
response to the natural language query. 

8. The system of claim 3, Wherein the Web server trans 
mits a solution page to the client if at least one match score 
of the set of match scores meet a predetermined high 
threshold level. 

9. The system of claim 3, Wherein the Web server trans 
mits a solution page to the client based upon an analysis of 
the set of match scores according to a predetermined logic. 
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10. The system of claim 1, Wherein the other data com 
prises one or more links to Web resources. 

11. A method for processing a Web-based query, compris 
ing: 

transmitting a Web page to a client, the Web page includ 
ing at least one user-interactable element for entering a 
natural language query and optional meta-data; 

receiving the natural language query and the optional 
meta-data; 

analyZing the natural language query and the optional 
meta-data to classify the natural language query into at 
least one prede?ned category using information con 
tained Within a knoWledge base; and 

selectively transmitting a resource page to the client, the 
resource page including at least one suggested response 
and optionally other data corresponding to the at least 
one prede?ned category. 

12. The method of claim 11, further comprising: 

receiving a communicative action from the client; and 

adapting. the knoWledge base in accordance With the 
communicative action. 

13. The method of claim 11, further comprising: 

calculating a set of match scores, each match score of the 
set of match scores corresponding to one of a plurality 
of prede?ned categories and being representative of a 
con?dence level that the natural language query is 
relevant to the one of the plurality of prede?ned cat 
egories; and 

classifying the natural language query into the at least one 
prede?ned category based on a match score associated 
thereWith. 

14. The method of claim 13, further comprising routing 
the natural language query to an agent if none of the match 
scores of the set of match scores meet a predetermined 
threshold level. 

15. The method of claim 13, further comprising routing 
the natural language query to an agent based upon an 
analysis of the set of match scores according to a predeter 
mined logic. 

16. The method of claim 15, further comprising transmit 
ting to the client a con?rmation page con?rming that the 
natural language query has been routed to the agent. 

17. The method of claim 15, further comprising updating 
the knoWledge base according to the agent’s response to the 
natural language query. 

18. The method of claim 13, further comprising transmit 
ting a solution page to the client if at least one match score 
of the set of match scores meet a predetermined high 
threshold level. 

19. The method of claim 13, further comprising transmit 
ting a solution page to the client based upon an analysis of 
the set of match scores according to a predetermined logic. 

20. The method of claim 11, Wherein the other data 
comprises one or more links to Web resources. 

21. An electronic-readable medium having embodied 
thereon a program, the program being executable by a 
machine to perform a method for processing a Web-based 
query, the method comprising: 
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transmitting a Web page to a client, the Web page includ 
ing at least one user-interactable element for entering a 
natural language query and optional rneta-data; 

receiving the natural language query and the optional 
rneta-data; 

analyZing the natural language query and the optional 
rneta-data to classify the natural language query into at 
least one prede?ned category using information con 
tained Within a knowledge base; and 

selectively transmitting a resource page to the client, the 
resource page including at least one suggested response 
and optionally other data corresponding to the at least 
one prede?ned category. 

22. A method for processing a Web-based query, cornpris 
ing: 
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means for transmitting a Web page to a client, the Web 
page including at least one user-interactable element 
for entering a natural language query and optional 
rneta-data; 

means for receiving the natural language query and the 
optional rneta-data; 

means for analyZing the natural language query and the 
optional rneta-data to classify the natural language 
query into at least one prede?ned category using infor 
rnation contained Within a knoWledge base; and 

means for selectively transmitting a resource page to the 
client, the resource page including at least one sug 
gested response and optionally other data correspond 
ing to the at least one prede?ned category. 

* * * * * 


