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SYSTEM AND METHOD FOR MESSAGE
PROCESS AND RESPONSE

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application claims priority of U.S. Provisional Appli-
cation Serial No. 60/042,878, filed Mar. 31, 1997, which is
incorporated herein by reference for all purposes.

2

grammar. This approach is problematic because the rules of
grammar are complicated, as well as incomplete, so systems
based on them are difficult to produce and maintain. Another
approach is to use statistical analysis of words within a text
corpus, as is used in neural networks. Statistical analysis
systems have the advantage that they are less difficult to
maintain, but have the disadvantage that they are of limited
usefulness where large amounts of relevant training data are
not available.

COPYRIGHT NOTICE 10 Another approach to the problem of text understanding is
. . . to constrain and simplify the input message text. One way to
A portion of the .dlsc':losurfe of this patent document do this is to have the writer of the input text use forms with
contains m.aterlal which is sub]cs:t tg copyright protectlop. limited choices and constrained syntax. Computer
The copy'rlghl owner has no objection to the xerographic languages, with rigid and constrained syntax, are examples
reproduction by anyone of the patent document or the patent 15 of how 2 user can communicate precisely with computers.
disclosure in ex.actly the form it appears in the Patent apd While this approach greatly reduces the complexity of the
Trademark Office patent file or records, but otherwise process of automatic interpretation, it also requires
reserves all copyright rights whatsoever. prolonged, specialized user training.
FIELD OF INVENTION Whether the messages are constrained or free-form, a
20 message response system must first understand the input
The present invention is directed to a method and appa-  message text before it can process and respond to the
ratus for automatically recognizing and responding to intent message. One way to simplify the understanding and
in message text, particularly as used in a large-scale auto-  response process is to require manual intervention. The
matic message response system to examine input text and  manual intervention approach has a number of drawbacks,
respond appropriately with output text relevant to the writ- 25 since the process takes time and labor, requires training for
er’s intent. reviewers and might result in inconsistency in responses
from different reviewers. A manual review process might
BACKGROUND OF THE INVENTION have the reviewer read a message and input a set of
Electronic textual interchange is pivotal to businesses, keywords, a classification, and/or a response. One approach
academic institutions and private correspondence, and those ~ to automating the manual process is to extract keywords
recipients of electronic messages are being inundated with ~ from the input message and use them to compose a template
messages because of the increased popularity of electronic response text. The drawback to this approach is that the
messaging and the migration to that medium from other keywords are chosen indiscriminately and are possibly irrel-
messaging media, such as telephone calls, telegrams, physi- s evant to the central intent of the input message text.
cal (postal) mail, newspapers and magazines. This increase A problem with all the foregoing systems, with the
is, in part, due to the ease of access, the low cost of electronic exception of some applications of neural networks, is that
exchange and because electronic messaging can be sent  system maintenance requires many of the same specialized
asynchronously and received quickly. While this medium skills required for original application development. Neural
allows for large amounts of information exchange, provid- 0 network systems can avoid that requirement, but they are
ing quick, relevant, and consistent responses to messages limited to environments having a considerable amount of
becomes increasingly difficult as the number of messages training data, a requirement which increases commensu-
increases. rately with the desired precision of classification. These
To alleviate these problems, some automated response systems classify without respect to meaning, i.e., irrelevant
systems have been proposed, with only limited success. In 5 words are ineffectively separated from those central to
general, an automated response system processes an input  intentionality.
message, attempts to “understand” what the writer is saying Therefore, what is needed is a set of tools in a message
in the message, formulates an appropriate response and text understanding and response system which reduces the
routes that response to the sender. Since many of the input requirement for specialized skills to produce and maintain
messages are free-form text, a natural language processor 5, domain specific applications.
and reasoning system is often used to “understand” what the
input message is conveying, i.e., the intent of the sender. The SUMMARY OF THE INVENTION
term “understand” means the identification of information An improved message text understanding and response
which corresponds to analogous situations previously iden- system is provided by virtue of the present invention. In one
tified by humans. 55 embodiment of an understanding and response system, the
A typical message understanding system identifies words system isolates the writer’s critical words which relate to
and other patterns in text, combining algorithmic and prototypical statements stored in the system. These in turn
empirical methods to draw comparisons to known situations. are mapped to models which represent understanding of the
Once the message is understood, a text generation system writer’s possible intents. The writer’s intents are then
might be used to generate the response message text so that ¢y mapped to prototypical response actions as defined by the
the entire communication response process is automated. system operators. Thus the system models typical message
The message understanding system might also include a writer requests and answers by selecting among typical
classifier which understands the content of a message and responses.
routes or categorizes the message based on its content. To accomplish this, a tokenizing identifier accepts input
A number of approaches have been developed for auto- 65 message text and analyzes the text against a lexicon specific

mating text understanding and response. One approach to
text understanding is to codify rules of natural language

to the system operator’s domain, in order to generate a
structured data representation of input message text. The
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structured data and message text is fed to an intent identifier,
which uses the structured text and a knowledge base to infer
the intent of the writer of the input message. Intent deter-
mination can be supplemented by verifying and augmenting
input message data against databases outside the system.
The identified intents, and possibly the structured data and
the message text itself, are passed to a response formulator,
which assembles a set of actions according to a set of
business rules to formulate a response. The assembled
potential actions are evaluated and executed. Examples of
potential actions include responding to the writer, giving
recommendations for the next step in processing, possibly
outside the system, routing the message to a third party for
automatic or manual response, or invoking an external
system.

The response message text, as well as the input message
text, can be transported between the system and the writer of
the message using conventional message transport tech-
niques. The input message text can be electronic mail and

15

4

message, and the system responds to that intent in a way that
is appropriate to the system operator’s domain. In a simple
case, a company’s customer service department might use
the system to automatically act on messages received from
customers. The system determines the customer’s intent, to
the extent that it relates to the company’s customer needs,
and takes an action appropriate for that intent. If the intent
of the customer (as evidenced by the text of the message) is
a request for information on a particular product, the system
might respond by sending a message back to the customer
with the requested information. However, in more complex
or ambivalent cases, various answers are possible. Also, the
system might take an action which is not what the customer
intended, but what the company intends for that situation.

The system recognizes phrase types and intents from
input text and maps these to domain knowledge pertaining
to common kinds of intents. The intents are in turn mapped
to actions. Phrase types, intents and actions have an asso-
ciation where each is dependent on the others for overall
meaning and utility. It is the conjunction of phrase types,

may include text and other computer formats such as 20 intents and actions which form single associations which
documents, graphic representations, formatied fields, and constitute a reasonable response to %n input text message
computer control characters. If the input message contains . © resp P c8sage.
special formats of structured data, those are flagged for The input message arrives at the system via electronic mail,
>
special processing which uses the additional information E?ct:i?;ln( trrril;ipoodr;’ (,)lfhin};or:ﬁr;beorfofh\:eiks:)\glescs(;ména}s
provided by the structure. The response actions can include: 25 o L P &
responding to the writer, creating a message summary for refe;redlto %S the Wélter‘ The writer is usualgy a personE b;ll t
. > h ight t t tem. T ti t
later review by system operators, forwarding the message might a1so be another computer system. 1he action ot the
for manual review, output the message to printers and System 1n response to .lhe input message can take a variety
facsimile machines. ’adding items to workflow systems, etc of forms, such as sending a response message to the writer,
? > 7 4 forwarding the message to another person or computer

A further understanding of the nature and advantages of
the inventions herein may be realized by reference to the
remaining portions of the specification and the attached
drawings.

system for further handling, summarizing the message for
later handling, outputting to printers or facsimile machines,
or adding items to workflow systems.

FIG. 1 illustrates a network 10 in which an embodiment
of the present invention is implemented. In network 10, a

BRIEF DESCRIPTION OF THE DRAWINGS 35 . . .
customer system 12 is coupled to a server 16 either directly
FIG. 1 is a block diagram of a computer system over or over a network to send input message 14. Use of customer
which messages are sent to a server for automatic handling system 12 is not limited to internal customer messaging, but
according to the present invention. can be used by anyone who wishes to communicate with the
FIG. 2 is a more detailed block diagram of elements of the 40 customer’s company. Customer system 12 sends inpul mes-
message text understanding and response system shown in sage 14 to server 16 for processing. If a network is inter-
FIG. 1. posed between customer system 12 and server 16, it could
FIG. 3 is a more detailed block diagram of the message be ahlo?kl arga nelwloﬁrk, 1h§ Inle;nel, é:ﬁlntranet? an gxtré‘linet,
processing module shown in FIG. 2. or t~ e like. Server 1s adapted to take an action based on
FIG. 4 is a block di howing the natural 1 45 an internal knowledge base and the text of query message
s a d fc f;:alg({,arg‘s owing de n?l ural language 14. If the action is a response message 18, that response
extraction modu elo -9 In greater etal.. message 18 is sent to customer system 12. If the action is an
FIGS. 5(a)~(b) illustrate the process of using the appara-  external action or a forwarded message, those are sent to
tus shown in FIGS. 1-3 to automatically respond to a other systems (not shown).
message. so  Network 10 is also shown including a management sys-
DESCRIPTION OF THE PREFERRED tem 20 including end-user management tools fo.r modifying
the knowledge base (not shown; see FIG. 12) in server 16
EMBODIMENTS - iy . .
according to the response policies and business practices of
One embodiment of the present invention provides a the operator of server 16. In the preferred embodiment,
framework for recognizing, storing, and matching domain 55 server 16 is the Brightware™ BrightResponse™ automated
knowledge about input message text and the domain of the message understanding and response system developed by
possible response actions. The input system interfaces with Brightware, Inc. of Novato, Calif. and preferably custom-
message text systems such as electronic mail, and the output ized to the particular business needs of the operator of the
interface encompasses a variety of appropriate response server (the “system operator”).
actions including message text responses, message o  FIG. 2 shows server 16 and management system 20 in

forwarding, summaries of message text for later review,
interfaces to printers and facsimile machines, and addition of
items to workflow systems.

Apreferred embodiment of a message text understanding
and response system according to the present invention is
shown in the figures. Using this system, the intent of a writer
of an input text message is determined from the text of the

greater detail. Management system 20 is shown comprising
a lexical analysis tool 30, a default knowledge base 31,
storage for knowledge base recommendations 32 and editors
34 for editing the lexicon, rules and objects. Before the
regular automatic response operation, the lexical analysis
tool 30 is fed a corpus of training messages and provided
with default knowledge base 31 to arrive at recommenda-
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tions for the contents of the knowledge base to be used in
processing messages. Those recommendations can be edited
by the end user (the operator of server 16) before they are
included in the knowledge base. The knowledge base (36) is
shown as part of server 16, along with a message processing
module 38 and a response viewer module 40. Message
processing module 38 uses knowledge base 36 and the input
message to determine what actions to take, be it sending
back message 18, sending a request to response viewer
module 40 and/or adding to a processing log 42.

Generally, customer system 12, server 16 and manage-
ment system 20 are general purpose computer systems
programmed according to their use and comprising one or
more central processing unit, memory (ROM and RAM),
and associated peripheral equipment, such as disk drives,
compact discs, printers, facsimile machines and video dis-
play terminals. The programs used to implement the pro-
gramming might reside in memory, in one of the storage
devices, or a combination of the two. Knowledge base 36 is
maintained on a disk drive and/or memory within server 16,
but might also include portions resident on remote storage
systems.

Referring now to FIG. 3, details of message processing
module 38 and its connections to knowledge base 36 are
shown therein. The details of a component of knowledge
base 36, an extraction rule set 50 and an initial module of
message processing module 38, a natural language extrac-
tion (NLE) module 52, are shown in FIG. 4.

FIG. 4 shows NLE module 52 comprising a regular
expression module 60, a word extraction module 62, spell-
ing module 64, a morphology module 66, and a phrase-type
matching of module 68. Extraction rule set 50 is shown
comprising a regular expression lexicon 70 and overall
lexicon 72 and a phrase type lexicon 74. The process of
understanding and responding to text messages begins with
accepting the input text message, which is first processed by
NLE module 52. One possible ordering of modules within
the NLE module shown in FIG. 4 is that the regular
expression module 60 receives the input text message and
reads from regular expression lexicon 70. Because the input
text may include, in addition to natural language free-form
text, other data constructs such as documents, graphic
objects, field formatted text, and control characters, the input
text is scanned for these data constructs which are not
free-form text. All formatted data constructs are tagged for
later use. As each module operates on the input message, it
adds tags to the message. These tags are used in later stages
to determine the intents present in the message and message
classification. Depending on implementation, these tags may
be inserted directly into the text of the message, or may be
separated into an adjoining data structure. Regular expres-
sion module 60 looks for regular expressions which are
known to regular expression lexicon 70. For example,
regular expression lexicon may have rules for identifying
regular expressions such as telephone numbers, e-mail
addresses, customer account numbers, and part numbers.
Regular expression module 60 identifies instances of the
regular expressions represented in regular expression lexi-
con 70, it inserts tags into the message to indicate those
regular expressions. Once a regular expressions is identified,
it is excluded from further analysis in the free-form text.
Modules 62, 64 and 66 then continue to operate on the
free-form text.

Word extraction module 62 identifies the bounds of
words. Most of the bounds are words can be identified by
looking for one or more consecutive characters separated by
a space character, but word extraction module 62 also

10

20

25

40

45

6

identifies word boundaries in more unusual situations, such
as where punctuation and typing errors might interfere with
normal parsing. Spelling module 64 identifies incorrectly
spelled words and adds tags to those words identifying the
correct spelling. Characters and words not found in any
phrase type or regular expression are ignored. An overall
lexicon 72 contains words from a general dictionary as well
as words specific to the system operator’s business.

Morphology module 66 uses overall lexicon 72 to trans-
form the words into their regularized form. For example,
morphology module 66 might convert the word “said” to
“say” in an effort to simplify the message. As should be
apparent, modules 60, 62, 64, and 66 can operate on the
input message non-sequentially. For example, after the spell-
ing module removes a typographical error, the result may
match a regular expression which was not earlier matched,
in which case regular expression module 60 would add
additional regular expression tags when the message is
revisited.

Once the regular expressions are tagged, the word bound-
aries are identified, spelling is corrected, and text is
regularized, the text is compared to a regularized list of
phrase types from phrase type lexicon 74. As each phrase
type is identified in the input message, phrase type tags are
added to the message. Depending on the lexicon used and
the input message, any given word may be tagged as part of
one phrase type, multiple phrase types, or no phrase type. In
the preferred embodiment, none of the operations performed
by the various modules of NLE module 52 delete the
original text, that is, characteristics other than phrase type
and regular expression can be tagged to words in addition to
phrase type and regular expression.

Referring back to FIG. 3, the input message with all the
phrase types identified is passed to an intent matching
module (“IMM”) 54. In the preferred embodiment, the
elements of the input message which are not associated with
any identified phrase type are ignored and need not be
passed on to IMM 54. IMM 54 identifies, for the phrase
type(s) present in the input message, which intents are
composed of the most similar phrase types. Generally, the
intents are a set of typical cases for which appropriate
response actions can be established. The system evaluates
the match for each of the phrase types and for other data
extracted from the input message text to determine which of
the intents in knowledge base 36 is closest to the intents
expressed in the input message text. An input message text
may have several intents. These are identified and stored on
an intents list associated with the input message text.

In addition to identifying the intent or intents of the writer,
IMM 54 also will try to identify message characteristics of
interest to the system operator. These characteristics may or
may not be part of the writer’s intent, or even be things the
writer is aware of. For example, message processing module
38 might use phrase types and other deductions to determine
whether the message is in a foreign language, is a continu-
ation of an earlier message, or is a message with legal
ramifications. This characteristic classification is appended
to the accumulated information about the input message.

The confidence in the system’s intent determination is
represented by a variety of mechanisms, such as threshold
scoring, which vary according to domain. In some situations
only approximate information is needed, while in others
information must be exact and conclusive. Important factors
in confidence of the interpretation of an input message text
include: the exactness of matches to a set of phrase types
indicating intent, whether the information about the input
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text message supports ambiguous interpretations, and the
sensitivity of the subject matter (for example issues of
toxicology raises the sensitivity of a message).

Information is stored in the system’s knowledge base to
understand and interpret incoming messages, but the system
is also able access information in external knowledge bases,
which can be located at any location available on a network
or internet. A typical example would be the checking
account status of the writer of the incoming e-mail. This
information can be used to determine response actions.

Searches and reasoning processes in the system as a
whole are embodied in business and linguistic rules and
functions specified by the system operator, using a combi-
nation of object editors, rule editors, browsers, and other
tools which manipulate the knowledge base using the system
operator’s terminology, rather than computer languages.

Once the intents are identified, the message and the intents
list is passed to an action mapping module (“AMM?”) 55,
which generates a list of proposed actions. In the course of
processing the input message text, decisions are made to add
actions to a list for later evaluation. Actions are selected
from among those deemed appropriate by the system opera-
tor, as expressed in a policy rule set 51. These tentative

20

8

Optionally, management system 20 provides a set of
methods and tools which assist the system operator in
determining appropriate phrase types, intents, regular
expressions and other data for knowledge base 36, using a
corpus of message texts. The purpose of these methods and
tools is to simplify the process of tailoring the information
which is specific to the system operator’s environment that
is stored by the system for determining intents and message
classifications. The system operator supplies a set of input
messages which they have decided represent typical
examples of input message intents that the system will later
respond to automatically. The tool analyzes the entire text of
the input message corpus determining which particular
characters, words, and regular expressions are relevant to
intents as specified by the system operator. One tool starts
the analysis process not with an empty knowledge base, but
a predefined knowledge base of phrase types, regular expres-
sions and intents which are known to be generally useful for
typical message classification. This tool searches for any
missing information in each message in the corpus needed to
reach the system operator specified intents. Management
system 20 analyzes the input message text corpus as a

actions are discovered as the message is processed, and the o whole, applying classification techniques similar to those
actions are stored on an action list 1'1n111 a.ll the. intents of the which are implemented when the system will be answering
message and plher cogent 1r{f0rma}10n is identified. ane all single input message texts. Management system 20 deter-
plausible actions are tentatively identified, the actions are ines the correspondence between statements made by the
examined to determine if they are complete, correct and do munes P . ¥
. . . system operator about the input message text corpus and
not conflict with each other. For example, a tentative, 30 4 . hether th . h 1
general action which specifies the writer be answered auto- ctermines w cther those statements 1ncrease the overa
matically might conflict with an tentative action specifying nurpber of input message texts whose actions and clasgﬁ—
that the specific intent must be answered manually. Actions cations can be determined above a threshold of certainty.
which cannot, or should not, be exccuted are marked for ~ Management system 20 also searches for phrases and regu-
non-execution and the remaining actions are executed. This ;. lar expressions which were not spec1ﬁed by the system
process of resolving the correctness and consistency of the ~ operator and were not in the static knowledge base, but
actions is performed by an action resolution module which could be used to complete a set of phrase types
(“ARM”) 56 which has as its input the intents identified in appropriate to particular intents. Alist of suggested additions
the message, as well as results from application of the policy and deletions to the system’s knowledge base is given to the
rule set 51. 4o System operator. These suggestions are then included in the
If one of the actions is a response to the writer, the system by use of the editors 34, browsers and editing tools.
composition of the response message text may include an FIGS. 5(a)—(b) show an example of an input message 102
explicit recitation of the writer’s intent as determined by the being processed by the system described above. The input
system, as well as other phrases and extracted information message is processed by NLE module 52 to generate tags
relating to those intents. The actions taken are determined by 45 associated with portions of the input message. As described
ARM 5”6’ and executed by an action execution module  ,ve the tagged elements are the elements used to process
geA]fE::c[ﬁr)l 507r’1 lhwétﬂstcgsztltt'zt;(smm?lfh'pijl(r:gs rourizessztnd%r. the input message; the remaining text of the message (shown
ions, i P
olhlér acli(%ns may be initiated by AEMp57. Inpthe preferred by shading m. FIGS. 5(@)(b)) need not be used.
embodiment, a response to the writer will give an indication 55 5 shown in FIG. 5(a), NLE module 52 uses a regular
of how the writer’s message was interpreted, in addition to ~ ¢Xpression list 104 and a phrase types list 106 10 assigning
giving the response. Thus, a response message may include tags to a message. An example of regular expression list 104
a paraphrasing of the system’s understanding of the intents, and a phrase types list 106, as might be used in the example
a statement about the nature of the response, and the  of FIG. 5(a), is presented in Table 1 and Table 2, respec-
response itself. In some systems, for debugging purposes or ss tively. Those lists contain only a few entries, but nonetheless
legal reasons, the input message text, response results and illustrate the process. In an actual application, the lists would
other processing information might be logged for later typically have many more entries.
analysis, reporting or record keeping.
Optionally, the response will include tags which can be TABLE 1
used to reference that response. This is useful where the 60 ] ]
writer determines their intentions were not correctly Regular Expression List
addressed by the system. If that occurs, the writer can send Expression Type
an additional message, possibly explicitly referencing the hitp://*{/*}> URL
: - h S Phone
previous correspondence using the reference tag found in the [azA-Z]@".* Fmail
response, in an attempt to clarify their intent. In addition, the 65 o

response might include questions added by the system to
query the writer on the efficacy of the response.
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TABLE 2

Phrase Type List

10

the trade show was in the past, the system should not go so
far as to actually send tickets, since it is too late to do so.

Also shown in Table 2 is a “PROFANITY_ PHRASE”
phrase type. This phrase type does not appear in message

Phrase Type 5 102, but for messages which do have the profanity in them,

the system can identify them. In such a case, the action taken
information INFO__PHRASE might not relate to the intent of the message. For example,
“product literature™ INFO_PHRASE

PT-140 PRODUCT_PHRASE

the message might contain a request for a refund and
profanity. While the main intent of the writer is to get a

PT141A PRODUCT _PHRASE 10 refund, the classification of the system operator with respect
PT-143 PRODUCT_PHRASE to this message may well override the writer’s intent. For
PT-144 PRODUCT_PHRASE example, the message might be classified not necessarily as
“trade show” MARKETING_EVENT a request for refund, but as a complaint. In this case, the

existence of that phrase type might trigger an intent to

#$%%$ 11 PROFANITY__PHRASE

Regular expression list 104 is used to isolate and identify
character strings in the message which match the expres-
sions in the list. If a regular expression from list 104 is
matched in the message, the matching text is tagged with a
“RegExp” tag. In the example shown, an e-mail address is
matched and tagged with a “RegExp=Email” tag. Of course,
in an actual application, more complex regular expressions
could be listed, such as a regular expression that identifies
not only that it is an e-mail address, but that it is the “To:”
address. Other regular expressions will locate telephone
numbers, or even the signature lines of an e-mail message.

Prior to the regular expression parse, the message might
be pre-processed for structured data. For example, if attach-
ments are included or data is included in the message in a
structured format, such as “HTML” forms data, comma
delimited data records, or an attached spreadsheet, that
structured data is identified. Preferably, that structured data
is flagged such that NLE module 52 does not need to process
it.

After the regular expressions are tagged, the remaining
text is scanned for phrase matches. In the preferred embodi-
ment, spelling is corrected to the extent possible and words
are reduced to their base morphological forms so that phrase
matching is simplified. The matched phrases are tagged with
phrase type (“PT”) tags which identify the type of phrase.
When deciding on intents and actions, the system uses the
phrase type and the phrase value. The corresponding phrase
values are shown in FIG. 5(a) surrounded by a dotted line.
Several phrase types from list 106 are shown in Table 2. The
phrase type “INFO_PHRASE” is used to identify words
and phrases relating to information. “PRODUCT__
PHRASE?” is used to identify words and phrases associated
with a particular product. In this example, the product part
number is spelled out (“PT-144”) making detection of it
simple. However, some product phrases might be more
complex, such as the phrase “your new four-door passenger
van” which would be identified as a phrase of type “PROD-
UCT_PHRASE” even though no part number was men-
tioned. However, if the system was set up to address
customer service for a non-automotive company or the
application was such that it had no actions to take in which
it mattered that the message writer is interested in a car, that
phrase would not match any phrase type and would thus be
ignored.

The other phrase type found in message 102 is “trade
show” which is a “MARKETING__ EVENT” phrase type. In
this hypothetical, the system operator has added that phrase
type to catch any messages expressing interest in the trade
show so that tickets could be sent to the writer. Of course,
as the message makes clear at least to a human reader, since
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discourage the writer or an intent to identify and respond to
any complaints the customer might have. Those intents
would, in turn, trigger an action of sending a polite response
to the writer saying their message was classified as a
complaint.

Although each of the identified regular expressions and
phrase types are associated with separate text, there is
nothing to prevent a word from being part of multiple,
overlapping phrase types.

In any case, once the regular expressions and phrase types
are identified, the analysis process continues, as shown in
FIG. 5(b). Using the tagged phrases and regular expressions,
the system performs any necessary database lookups. For
example, a database lookup might be used to determine the
customer’s full identity just from a name in the message or
the e-mail address. These database lookup results and other
additional data fields are attached to the message as addi-
tional data 110. Of course, the additional data does not need
to be explicitly attached to the message, but could be merely
associated with a message or have a pointer to a message.

The message with its tags and additional data are then
provided to intent matching module 54, which identifies the
writer’s and system operator’s intents using an intent list
114. An intent list contains a set of intent cases. In the
example shown, we assume that intent list 114 contains an
intent entry such as:

Information  Request_Intent: <info_ Phrase> and <product
phrase>

which would identify one of the writer’s intents as being
an information request whenever an information phrase
and a product phrase are found in a message.

The identified intents, the tags and their values are pro-
vided to action mapping module S5, which continues gen-
erating an action queue 120 based on the intents. For
example, based on the intents which might have been
associated with message 102, action mapping module 55
might have determined that the appropriate actions were to
get product information to send to the writer, create a
response letter template, reply to the writer, forward a copy
to marketing (if the customer is a new customer), add the
customer to the customer database (if a new customer),
prepare electronic trade show tickets (or, if the tickets are not
electronic, initiate the mailing process), etc. The retrieval of
product information and creation of reply letter are triggered
by a product information request intent, while the forward-
ing to marketing is based on an intent rule triggered by the
system operator’s intent.

Action queue 120 and the tagged elements of message
102 are passed to action resolution module (“ARM”) 56 to
resolve inconsistent actions on action queue 102. Of course,
the entire message 102 might be passed along for use as
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uninterpreted text, as might be used to form a “quoted reply”
type e-mail message.

In the example shown in FIG. 5(b), ARM 54 will note that
the date of the trade show has already passed and the action
of sending tickets is deleted from action queue 120. Other
intents could eliminate or override other actions. For
example, if message 102 had contained profanity and one of
the intents of the system operator mapped the intent
CENSURE__WRITER with the phrase type PROFANITY
PHRASE, the action for that intent might be to send a
censure response and delete all other actions from action
queue 120. Many variations of these structures for specific
applications will be apparent to one of skill in the art after
reading this disclosure.

Once the actions to be taken are resolved, a list 122 of
actions to take is passed to action execution module
(“AEM”) 57, which performs the actions listed on list 122,
such as creating a response 130. A preferred response 130
includes all or part of the original message, information
satisfying the writer’s intent (if the writer’s intent was to get
a response of some sort) and an indication of how the
message was interpreted. One way to show how the message
was interpreted is to show the tags and the values for tagged
regular expressions and tagged phrase types.

The above description discloses how to make and use
embodiments of an automated text understanding and
response system. As explained herein, the task of interpret-
ing message text is greatly simplified by not processing text
with which no action is to be taken. In such a system, a
system operator familiar with their business, but not neces-
sarily with the details of how to construct an electronic
dictionary, could compile rules mapping intents to actions
and phrase types mapping to intents, as well as specifying
the conditions for system operator intents.

The above description is illustrative and not restrictive. A
number of interesting variations of the invention will
become apparent to those of skill in the art upon review of
this disclosure. Merely by way of example, the writer and
system operator need not be a customer and business,
respectively. The writer could be a person doing research on
a topic on which the system operator has a special expertise.
The scope of the invention should, therefore, be determined
not with reference to the above description, but instead
should be determined with reference to the appended claims
along with their full scope of equivalents.
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executing the self-consistent subset of the selected

actions.

2. The method of claim 1, wherein handling a message is
a process of selecting at least one of responding to the
message, routing the message or disposing of the message.

3. The method of claim 1, wherein the lexicon comprises
correctly spelled words and base word forms.

4. The method of claim 1, wherein the phrase type is
selected from a word, a plurality of words, a word phrase, a
plurality of word phrases, a regular expression text pattern,
a plurality of regular expression text patterns, a message
formatting, a plurality of message formatting or a set of
phrase types.

5. The method of claim 1, wherein the self-consistent
subset of the selected actions comprises all of the selected
actions when all of the selected actions are self-consistent.

6. The method of claim 1, wherein the at least one intent
from which an action record is mapped is either a writer
intent or a responder intent.

7. The method of claim 6, wherein the responder intent is
derived from business rules of an operator of a system
handling the message.

8. The method of claim 1, wherein the at least one
message classification reflects observed conditions or
deduced conditions independent of the writer intents.

9. The method of claim 1, further comprising a step of
evaluating message content to identify missing phrase types
which are candidates to be added to the lexicon.

10. The method of claim 1, further comprising the steps
of:

identifying at least one message classification from the

content of the message;

selecting additional actions based on the at least one

message classification; and

including the additional actions in the step of generating

a self-consistent subset of actions.

11. The method of claim 1, wherein each action record
represents a response to a writer intent and is selected from
a direct response to the writer, a routing referral to a human
reader, or a call to an external computer program.

12. The method of claim 1, further comprising the steps
of:

separating free form text in the content from structured

text in the content, prior to the step of generating the set

What is claimed is: 4 of tokens; and

1. A method of handling .cl.eclrc;lnlc mail r;essages based detecting free form text embedded in the structured text,
on message content, comprising the steps of: prior to the step of generating the set of tokens, wherein

1nputt1n.g a message, the set of tokens included tokens representing the

generating from content of the message a set of tokens < embedded free form text.

representing the content which tokens are tagged and
regularized,

matching each token in the set of tokens against a lexicon,
resulting in a set of standard lexical tokens for the
message;

comparing the set of standard lexical tokens to phrase
expressions in a collection of lexicon entries, wherein
each lexicon entry comprises a phrase expression and
an associated phrase type;

identifying writer intents from the associated phrase types
found in the step of comparing;

selecting, from a set of action records mapping intents to
actions, action records which are mapped from at least
one intent and includes an associated set of actions,
based on matching message intents;

generating a self-consistent subset of the selected actions;
and

55

13. The method of claim 1, wherein the step of identifying
writer intents comprises the steps of:

matching identified tokens to a database of regular expres-

sion patterns; and

matching identified tokens to a database of phrase types

other than regular expression patterns.

14. The method of claim 13, wherein the identified tokens
comprise regularized tokens and tokens prior to regulariza-
tion.

15. The method of claim 1, further comprising the steps
of:

matching the identified phrase types and message format-

ting types to the phrase types and message formatting
types of prototype message intents described by groups
of associated phrase and message formatting types.

*® ok ok ok %k
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