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[57) ABETRACT

A lhree phase process and system is disclosed for subomati-
cally ond adaptively fhening and classifying electronic
texl-based messages, soch as e-mail, e-commerce
transactions, 0] forms, and optically scanned ard textunl-
ied writlen and (acsimile messages, In the frd phase of
proceising. the message is subjected io one or mone feature
extraction methodologies. The output signals from the first
phase are then clustered in the secomd phase of processing
oging one or mone clasiering ies. The second
phase yields a suggesied five charscteristics of the messapge:
attitude, issus or problem. request, customer (ype, and
suthor education level, In the thisd phase, a humaen opersior
imterface presents the original message along with the peo-
pesed propestics and allows &n operabor Lo commedt oF twne Lhe
propesiies, and corrections and tuning beimg fod bhack oo
ihe medwork of & fealure extraction and clustering melhod-
oldogles. Fimally, the architeeture af the sysiem is such that
feaiure exiraction snd clusiering methodologies may be
aidded, updated, or removed in @ module fashion 1o allow Lhe
sy sem Lo be cuslomized W virious applications and 1o allow
the syslem 1o be modermnized as now algorithms become
availshle,
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1
FILTER FOR MODELING SYSTEM AND

TECHMICAL FIELD OF THE INVENTION

This invention pertains o the sns of asiomatic analysis,
classification, charscterization and rowting of teas-based
messdges in cleclronic messaging systems. The wext message
ﬂhﬂh‘utﬂm&;_'lm] sysiem and method disclosed is
especially suitable for use in analyzing, classifying, routing,
el directing large volumes of electronic messages with &
wide vamety of conienl, suthorship, and imemt direcied
generally al a single, large mecipient such a5 a corporation,

CRO55-REFERENCE TO RELATED
APPLICATIONS

Mot applicable,

FEDERALLY SPONSORED RESEARCH AND
DEVELOPFMENT STATEMENT

This invention was not developed in conjunction with any
Pederally-sponsoned camtract.

MICROFICHE APPENDIX
Mot applicable.
BACKGROUND OF THE INVENTION

Electromic mail and facsimile ('fax”) messsging have
hecome critical iools of everyday personal and business kie,
Mosi corporations, govermmeni agemncies, ofgard rations, and
imstitutions have established fax fumbers and e-mail
mcdresses for a wide variely of contact purposes, including
requesting information such as literature and offics locations
from the entity, requesting investment information, request-
ing service on o wechnical support for a product, reporting
a product problem or failure, submilting suggestions for
products snd service improvemenis, mhndlﬂn;m@m
lary opmaments, ol in some cases,
Hmmm-ﬂmmmmmm
Fax and e-mail messaging have converged in electrosmic
farm, as messages originating in the form of fax afe com-
maonly caplured by compuiers with fax/modem inberfaces
and optically converted o lext files, and a8 imany servioes
affer low cosd fax messsge delivery via e-mail-based inter-
faces.

Underlying the tremendous proliferation of fax and o-mail
are several factors, including wide-spread availability of
inexpensive c-mail clicnis such as personal compulers, and
inexpensive fax machines, and the development of common
standards for exchange of electraie lexl messages befween
compuiers, including RPCE21 Simple Mail Transler Proto-
cal (“SMTP) from the Iniemet Metwork Information
Center, and Recommendation X 400 from the International
Telecommunications Usdon (“TTU™)L

Consequently, corposations, govermment agencies, amd
ciher entities which successfully promote the availability of
ﬁ fax ielephone numbers and e-mail addresses can

e (housands 1o tens-of-ihousands of messages per day.
Traditionadly, all of tse messages are received in a general
repository, or “mailbax”, and reviewed by buman agenis for
their cantent, imlent, and determination of the comeo dis.
position of the e-mad] is made. This may involve sending the

A
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author a standard reply, andior copying or fowarding the
e-mail bo one or mone divisions, depanmenis, or individuals
within the organization for funber handling, In the later case
where multiple parties must be consulied, the consolidation
of replies from all of (he partes can be cambersomss and
averwhelming, given the volume of messages 10 be handled,
For example, assuming & company receives five thousand
messages per day, and i esch ome of 1hose
conlaing issues or that invelve an average of 1
departments or individuals io respond, ibe oniginal message
sl be read once by the reviewing apest and the receiving
may read ihe forwarded message one o three
times per depariment before it reaches the person who can
respond. Uinder such circumstances, 5,000 recedved e-maily
may resull in wp o 200000 to 50,000 reviews of those
meskages in the company. In many cases, ibe fnsl recipiend
may need (o instigate a shom dislogue including several
mesaage with the nathor in order 1o ascerain
exactly what the author needs o how the ambor can be
serviced, 5o, a daily wolume of 5,000 new messages quickly
sccumulsies (o a bowal metwork volume sod work load of
tens-of-thousends 1o even & hundred-thousand messages per
day.

Analogous situations exist in the telephone eall cemter and
paper mail i For example, & single wll-free iele-
phione number may be used for customer orders, information
requesis, service repofs, elc. [0 this paradigm, systems for
handling large call volumes, kndwn as Automated Call
Distributors, have been developed 10 sort and rowie tele-
phone calls 1o haman sgests, Systems known as “Inieractive
Wolce Response™ have been developed to allow many of the
calls to be handled entirely sutomatically by providing
bark-by-phone, tele-reservations, and other well-knowa
iclephonc-based services. In the paper mail paradigm, auo-
maled socting and routing sysiems have been developed
using barcode markings and optical recogrition of hand.
wriling,

The following publications and standards provide addi-
tional information into the background of ihe ans of e-mail
I'ﬂ.lh't. natural langusge processing, and paitern ooogni-

. Interoet Metwork Information Cemter (“lmerNECT)
Rmﬂl for Comment 821, “Simple Mail Transfer
Frotocal™ (SMTP), Filename RFCE2 L. TXT from bt

2, Iniernagional Telocommuneisions Union (“ITU™) Ree-
ommendation 3400, available from the [T, Berne,
Swilzerland, and from the TTU's websile a1 wwwi-
.00y,

3. "Puzzy and Newral Approaches in Engineering™
Lofer H. Teoukalas mﬂ:ﬂhmE.Uhi;.wHilhnda
John Wiley and Soms, Inc., copyrght 1997, ISBN
number 0-47116-003-2.

4, "Putiern Recognition and Image Analysis™ by Earl
Gose, Richard Johmsonbaugh, and Sieve Jost, published
mﬂﬁ Hall, copyright 1996, ISBN namber (-13-

3. "Matural Language and Exploration of an Information
Space: The ALFresco Imeractive System™, a whiie
paper by Olivero Stock, appearing stanting on page 411
of the book “Readings in Intelligent User Interfaces”,
edited by Mark T. Maybury and Wolfgang “'.II'I.EI-I.#
published by Morgan Kaufman Publishers, Inc., copy-
right 1998, lEBH mamber 1-55860-444-8,

6. LS. Pai. Mo. 5,768,505 o Gilchrist, et al,

7. WL, Pai. Mo. 5.899,636 (o Pandiy,
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In the electronic messaging ars, Unlted Siates palents
have been issued for sysiems which route messages based on
well-defired codes stored within the message, including the
recipient’s network address and o copy i of network
eddresses. There exist methodologies ihal, are well-known
which individually yield useful information snd charscter-
izations of writlen messages, including use of neural
nelwork, fuzzy logic, and siatistical analysis techmigues.
However, there is an absence in the an of aulomatic sysiems
which perform intelligent routing of messages which are
siddressed 10 & muldpurpode network address, which employ
ibese analysis and characterization technigues coupled with
message rouling techmology.

Therefone, 1bere exlals a need in the anl for an auiomated
system and method 1w review large vodumes of exl messages
for their conient, inbent, need, and purpose in onder to

capedite the kme-Lo-fespanss 10 the messages
Purther, ihere exisis a moed in the an for this aulomated

sysiem 1o wie conventbonal techoology and lechnmigues
which find practical applicalion to the &nalysis of natural
lamgunge wrilten spooch.

Addiionally, there exists a need in the art for this system
1o proviide [or milial wainkng of the foles and threshaolds used
in the snalysis of the messages, and for the tmining. o
“leantng™, of 1the algorithms 10 continise over Hme based on
user inpul and changes io initial analysis conclusions, such
that the utility of the sysiem prows as it leams bow 1o filer
MEsSages.

Sull larther, there cxists a poed for this sysiem o be
implemented using an archifeciure which allows 1he
mildition, removal, and upgrade of the methodalogics in
ovder 1o tume ibhe sysiem o panbcular applications of the
system and 1o opdate the sysiem’s performance as new
techmologles beoome available.

BRIEF DESCRIFTION OF THE DRAWINGS

For o maore complete enderstanding of (be {nvention, the
following disclosure can be taken in conjunction wilh the
presemied figures,

FIG. 1 shows & hgh-level sysiem view ol the invention,
ansd

FIG. 2 shows a detafled view of the method employed by
the syslem.

SUMMARY OF THE INVENTION

An ohject of the invention disclosed herein s io provide
an sutormsied sysiem for reviewing, characterizing, and
classilying asynchmonous texi messages. A further ohject of
this invention is to employ maltiple analyséis meithodologies
ardl lechmiques which ase well known witkda the an o
provide an economical and practical solution. Stll anothes
ohject of the invention is io allow o user o review the Enfifal
charscterization and classification of individual messages
through a user imerface, to commect o modify ihe character-
ization and classification, and to input those changes o a
bearning network of analysis methodologies. A final ohject
af the invention s to provide an srchiiecture which is
modular in constnaciion, allowing new analysds techniques
e be instalbed, and existing lechnigoes o be removed of
wpsated. The invention as disclosed finds practical use in
large-volume e-mail and wexi-based message handling and
rouling sysiems.

The system and meihod disclosed hereln provides far the
agtomated and adaptive analysis and classiftcation af 1ext.
based messages which may orginal as facsimile, cmail,
Intemnet e-commerce, of websie OG1 forms. Generally,

& wilh secure sockels, and am

4

corparale wehsites have a “single point of conlsct” &-ms
address or fax number for comiacting the company, negasd
Bess of the intent, content, or nature of the message. A singh
c-imul addness may receive customer service mequests, mes
produc lierature, customer complaints, chamnge of servic
requisil, investor information, sales quotes, el The mesasg
filiering and modeling sysiem presenbed provides Tor (8
characterization of each based on the author
animde, e or problem sddressed, information or actin
requestod, and the type and profile of the author includin
his or her educstbonal bevel and personal interests.

The sysiem and meihod yields 13gged e-mails, in whic
the fags contalm the relative scores or rankings of thes
propertics, and furher ranks cach message within a genen
property calegory io sub-propenies. The tagged e-maily ca
then be mated f(or review by one of more approprist

divisions, depanments, or individuals, ar a repl
could be auiomatically generabed

DETAILED DESCRIPTION OF THE
INVENTION

The [ollowing disclosure, when taken in conjunction wil
the presesied fgures, s=ix forth the invention which mees
the objects of the invention set Forth in the.,

SUMMARY OF THE INVENTION

Turning 10 FIG. 1, the test message filtering and modelis
sysbem recedves text messages (3), preferably En the form o
Simple Mail Transfer Protocel (“SMTP) e-mail message
The SMTP standard, RFCE21, defines o method to transfs
electromic messages between metwodked computers. A
SMTP c-mail message is & texl message comprised af
header and a body. The hesder includes deterministic factor
regarding the suthor's mame, the asthor's relum e-ma
wcddress, the intended recipbent”s e-mall address, such as th
time of ibe e-mafl tranamission, his ar ber retum c-ma
mddress, & priority fAag, a confidentiality [fag, & copie
recipienis Hst. and a subject Beld, E-mails commaonly con
lain & signature block of lext, which may inclode b
recipient's company, title, telephone and fax number. Th
sigaalune block typically follows the header and the body §
the message.

Another standard for ransferring messages has bee
developed by the Inmermnational Telecommunications Unic
(T, X.400, and is also well-known in the art. The us
of SMTP is the preferred embodiment of the sysiem
wherens SMTP is much more commonly used and les
complex than the X 400 protocol. However, X400 woul
provide a functionsal equivalent for an altermnate embodimen
In Fact, the invention disclosed herein is useful for fihers
any lext message in clectronic form, such as letiems, (&
mcasages, and survey respomse cands which have bee
seanned amd subjected o oplical charncber recognition.

The body of the message, which contains the free-fes
naturad | froem the author, is analyzed by
filier and modeler (§). The fler and modeler {5) comprizse
& standand e-madl server hardware platform well-know
wilkin the arl, incloding a compuier, such & an TBM
compatible personsl compuier, and operating syslem, sud
o8 Microsot Windows NT, The input means (4) is & 10
BaseT Ethernet interface, preferabdy, The filter and modele
{5} fusther comprises persisient datn storage, such as a har
sk drive, a commanicaticng protoco] stack, sueh & TCP

application program whic
performs the method described infra and flustrated in FIC
i



US 6,718,367 Bl

5

The actual physical message input means can be any of
many well-known methods, inclading an Ethernet or other
Local Area Melwork imlerface ("LAN NICT), using any
appropriate data commupications protocol such as Tranafer
Conatral Prolocol/Iniernet Protocol (“TCP/AP™).
Alernatively, a shared database, prefembly with an open
interface such as ODBC, or simple compialer disk fles can
alst be employed as the input means.

The tagged and characierized c-mail messages (7) are
then output by the filer and modeler via o number of
common data trmrafer means (6], incloding all of the meana
listed fosf receiving ihe message inpui described previomsly.

Tumning to FIG. 1, dedails of the filier and modeler (5)
process are sel forth. The inventive combinstion ol pro-
cesses includes the steps of first performing fealure catrac-
ton (21} using one or more known festure extraciion
methodologics, oulputling one or more signals (22) 10 &
clusiering process (33) which employs one or mofe known
clusicring lechnigues, and then allowing for an optional
humen review of the assigned properties (24) 1o be input and
eamed™ by the network such tha 1he knowledge base is
improved.

As shown in FIO, 2, a received SMTP c-mail message
(20) s first subjseted to one of more fealure extroction
meabods (21). The fealare extraction methods can be any
one o muliiple methods of patiern recognition well known
within the an, and in the prefermed embodiment, minimally
incledes keyword analysis, morphology, natural Iangusge
processing, thesaari, co-oocurmence siatisdes, syllable analy-
sid and word analysis. The keyword snalysls provides a
measure of bow often particular words are used {n senlences,
paragraphs and pages. The thesawr can be uwsed 1o dimen-
sionally reduce the outpat of the varous chersslenration
metbody, Co-occumence siatistics indicate how often certain
words appear near cach other in the text Syllabic analysis
mnd word analysis yield an estimate of the education level of
ihie aubor snd his of her profile, such as his or her imerests,
hobbies, and socioeconomic stalus. The feature extractor
oilpiils seven signals:

{a) keyword freqisencics;

(b} co-occurrence stmiistics;

(g} a dimensionally-reduced represemation of the key.

wond (requencies;

{d) phoneme frequencies;

(e} structural paitern sististics for seniences, paragraphs,

@nd pages;

(N estimated education level af the author based oa word

choices and complesity of sentence structure; snd

(g} the cusomer type.

Thee structare of the feature extructor iy preferably imple-
menied using modular end object-oricnied software design
techniques, which allows the addition of new snalysls
methods, removal of others, and updating of exlsting meth-
oils in a modular fashion. As new methods and
become available, they can be incorporsted or substiued
o the feature extraclor. The algorithms themselves ane

The seven oulput signals (22) from the feature extraclor
(21} are received by & clusering process (23), which
includes one or more commonly known clustering algo-
rithms such a5 k-mesns isodata
simple learning algorithms such as small i
algorithms, and auic-indexing methods. The first of the five
properties assigned o the e-mall message is “antitude™, The
tone of the e-mail message {8 ascenained by the choice of

i}

15

FL)

14

a3

& requesi for information, eg. an anoual
ll:r-nmddnlinu for employment The
fmlhmmmwmh‘m1m"

product or on cnvironmenial activist, The fifth propeny
assigned 10 the c-mail is the amboe’'s apparent educational
bevel, hased on syllabic and word

bomb™ may mean that it is o failure or a bad product, and
therefore may generaie o pegative aitiude propeny.
However, in time, slang Ianguage may begin to use the lerm
“bomh"” as 8 gond temm, and the human operator review will
updale this as il occurs.

As the process is updated and the leaming continues, the
nuiomated classification and assignment of propertics of the
messages improves. The oulpul propenties of the messages
can then be wsed in consideralion with other determindstic
factors of the message, such as the subject ficld, o cnshle
aulo-responses, one-lo-many routing bjr company division,
departmend, and individoal, Funhesr, useful msnagemesnt
slakislics may be derived from the socumslaied properties
aver fime,

Iy weill b mnalersiond by those in the &n that many changes
and modifications to the invention as st forth herein can be
taken without depariing from the spirit and scope of the
invention, such as the use of & non-IBM compuier, an
ahicrmative operating system, o the receipt of non-SMTP
andd moa-emall ext messages. The techniques, process, and
ysiem disclosed are equally useful on a wide varely of
compulers, operating systems, and lext-based messape
formus, such a3 using the sysitem o wiillen
camment cards which have been scanned and converied to
lexl using optical characier technigoes, of ana-
Iyzing paper letters which have been likewise scanmed and
cafveried o lext. Farther, ibe plaiform on which the inven-
Hve process is execuled can aliematively be any suilabile
compuler yysiem running an operating system, such as a Sen
Microaystens worksistion munning Solards or 8 Digital
Equipment Corporaiion Alpha system running UNIX.

‘What is claimed is:

L A system for filiering and modeling electronic 1exi
messages comprising:

o message reception means for reoeiving an electmonic lext
message into the system, said text message having o
hender and o body, sald body coslsining o nstuml
language icxt message from an mithor;

a leature extraction means for performing matural lan-
puage analysis of the ext message from the message



US 6,718,367 BI

7

reception means, sald feature extraclion means produc-
g ond or mone oatpud signals relating o any of
keyword frequencies, word co-occufrence slalislics, o
dimensionally-reduces] representation of the keyword
frequencies, phoneme frequencies, structural patiem
slatistics for any of sentences, paragraphs and pages,
esmated education bevel of the anbor, and cusiomer
iypes

a clusterng means receiving said oulpud signals from said

fepture eximction mesns, sadd clusiering means pro-
discing & sel of assigned properties based upan the
coolent of ihe body of the electromic message, sald
misigned properles inclsding 8 least one of atitude,
ane of more issecs presented, one ofF Mofe fEguEsls, an
suthor type, and an suthar’s education level; and

& learming witich receives said sseigned propenbes

and rebevance ranking and query by example,
and which is capable of learning changes o said
assigned propertics submiticd via a user interface such
ki rubes and thresholds used in sald feanife extraction
mieans andfor clustering means ane wpdated automali-
cally im real tme withoal opersior inlervention,

1 The sysiem for filiering and modeling electronle iexi
imcasages of claim 1 wherein said message reception means
includes an glectronic mail recepiion means,

3. The sysiem for fliering and modeling eloctomde teal
messapes of claim 2 whenein sald electronic mail reception
means inclsdes & means for receiving electronic mail using
the Internet Network Information Center RFCE2] Simple
Mzl Tramafer Protocnol,

4, The system for filiering and modeling electronic text
messages of claim 2 wherein said electronic madl reception
meeEns incledes & mesns for recsiving elecironic mail using
fhe protocol of the Internstionnl Telecommunbcatbons Usion
Recommendaiion X400,

5. The sysiem for filiering and modeling clectronic lext
messages of elatm 1, funher comprising an electromic mail
ranimisiinn means.

& The system for fliering and modeling electronic exi
miessages of claim 5 wherein said electronic muil transmis-
sion meany includes & meany for transmitting electromic mail
using ihe Simple Mall Transfer Proiocol.

T. The system for filiering and modeling electronle exi
messages of claim 5§ wherein said elecironic madl trapsmés-
sion means includes & means for transmitting electrosde madl
using the profoool of the Intemationsl Telecommunbeatbons
Union Recommendation X400,

B. The system for Alesing and modeling electionie 1exl
messages of claim 1 whereln sald message reception means
funber comprises an nierface means 10 an asynchonous
data pelwork.

§. The system for Mliering and modeling electronic lext
messages of clalm B wherein said asynchranous data net-
work funber comprises an Eabernel local anea nefwork,

10, The system for fltering and modeling elecironic text
messages of claim B wherein said asynchronous data net-
wirk furiher comprises a profoco] handler with Transfer
Control Protocol/Intemet Protocol Intemet capabilities.

11, The sysicen for filicring and modeling ebectrondc text
messages of claim 1. further comprizing an Inierface 10 an

s data network.

12, The system lor flering and modeling eleciromic Lext
messages of claim 11 wherein said asynchronous dala net-
work funher comprises Ethemct local area network,

13, The system for filicring and modeling elecironic text
messages of claim 11 wherein said psymchronous data nel-
work further comprises 8 protocol handler with Transfer
Comtrol ProtocalTntermed Protoood Intemed capehilities.

1]
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14. The system for filtesing and modeling electronbe text
messages of claim | wherein said message reception means
further comprises a database inierface means,

15, The system for filtesing and modeling electronbe 1ex1
messages of claim 14 wherein safd daishase means is a
daizhase with an open datsbase nler{ace,

L6 The system for fillering and modeling electronic lexl
messages of clalm 1, funber comprising an inlerface 10 a
daiahase means.

I7. The system for fillering and modeling electronic lext
messages of claim 16 wherein said dalabase means com-
priscs an open datnbase interiace.

18, The system for fillering and modeling electronic lexl
messages of claim 1 wherein sald lestiere extraciion means
furiher comprises 8 keywonl frequency analysis means
which outputs o mubi-dimensionsl keywond (requency sig-
nal

19. The sysiem for filierdng and modeling electronic lext
messages of cladm | wherein sald festure extraciion means
further comprises 8 morphological process means for
increasing the probability of pattern recognition,

20. The system for fillering and modeling elecironic texi
mssages of claim 1 wherein said feature extraction means
farther comprises a natural language processing means.

21, The system for filtering and modeling electronic iext
msessages of claim 1 wherein said festure extraction means
fnlﬂr:rnnm]mmld:lnmhuil meduction means which
employs thesaen

ﬂﬁ:pmimmm;mw-ﬂmml
messages of clalm 1 whersin sald festure extraction means
further comprises o wond co-oocusrence snalysis means,
which oulputs a word co-occumence stalistics signal.

23, The system far filtering and modeling electronic text
meszages of claim 1 wherein said fesiure extraciion means
further comprises & syllabic analysis means which oatpats &
phoneme (requency s gnal,

24, The sysiem lor filiering and modeling electronic 1eal
mesanges of clalm 1 wherein sad featiure exiraclion means
further compises wond-level semence, paragraph and page
structure analysls means which owlputs a stroctural patbern

25, The syitem for Rltering and modeling electromic text
micssages of claim 1 wherein said festure extraction means
lurther comprises n suthor profile estimation means, out
pulling an anbor profile signal.

26, The system for filiering and modeling electronic text
messages of claim 1 wherein said festure extraction means
fusther comprises an auithor education level estimation
means, oulpalting & author education level signal.

27. The sysiem for filiering and modeling electronie 1exi
messages of claim 1 wherein sdd clusiering means lurther
comprises & k-means means for producing message 1ags in
ihe message tng sei.

28, The system for fltering and modeling electronsc lexi
messages of clabm 1 wherein said clusicring means Turther
comprises & isodatn means for producing message tags in the
mEssage lag sel

29, The system for fltering and modeling electronic iext
messages of claim 1 wherein said clustering means further
comprises & backpropagation learming analysis mesns for
peoducing tag scL

), The sysiem lor filering and modeling electronic 1ex1
messages of claim 1 whereln sald message wag set further
comprises an awibor's sitliude g,

31, The sysiem for flering and modeling clectronic ext
messages of clalm 1 whereln said message tag sed further
comprises an kssue-problem Lag.
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A2 The system for flering and modeling eloctronle text
messages of claim 1 whereln sald message ing sei funber
compaises & request Lag.

33 The system for fliering and medeling electronic text
messages of claim 1 wherein said mewsage lag sei funher
compiises an suthor’s profile tag.

MIMqumtu*u]mgudnuﬂm;ﬂn:nm:u:
messages of claim 1 wherein said message tag set farther
comprises an suthor’s educalion bevel lag.

35 The sysiem for Rltering and modeling electronic text
messages of claim 1 further comprises a leaming means
witich imsclusdes:

o tngged message receplion means for meceiving said

tagged messages from said clusiering means;

a network update means which is copable of modifying
puameters, thresholds, and coefficiemis within said
festure extraction means and within ssid clustering
means; and

a wser imlerface means lor presenting the recsived elec-
trondc texi message and sid message tag sel, receiving
opernbor inpul modifying sald message 1ag sel, and
providing network updsies to the system vin said
neiwork update means.

36 A process for flering end modeling electronde text
messages of asynchropous communications sysiems com-
prising the sieps of:

receiving an clecironic texi-based message via a recepiion
media, suid text message having o header and a body,
said body containing a ostaral language lexl message
from an sathor;

performing feature extraction by performing naurnl lan-
guage analysis of the lext message 1o produce one or
moge ouiput sigrals relating to any of keyword
frequencies, word co-occurrence statistcs, a
dimensionally-reduced representation of the keywoed
frequencics, frequecncics, stmuctural patiem
stuifstics for any of senlences, paragraphs, and pages,
estimated ediestion level of the suthor, and castamer
1¥pes

perfarming clustering according 1o said feature extraction
oatpul signals to produce a set of assigned properties
based upon ibe content of ihe body of the electronde
message, said ssigned propenies inclisding an mtitude,
one of more issues presentod, on Or Mone ToqWEsts, &N
auihor type, and an suthor’s education level; and

performing a leaming process by recefving sabd assigred
propenties, exsculing relevants mnking and query by
caample, and learning changes o said assigned prop-
erties submdiied via a wser imlerface such that nules and
threshalds used in said feature extraction means andfosr
clusiering means are updated sutomatically in resl Hme
without operalor Entervention.

37, A process for fillering and modeling electronic text
messages of asynchronous communpications sysiems of
claim 3§ wherein said step of feature extraction further
mﬁmmﬁmﬂuﬁhﬂmﬂrﬁlmﬂﬁm

JI A process for filiering and modeling electroale iext

mizsanges of s
claim M wherein sabd step of feature extraction fumber

comprises porforming morphology on sadd weal message,

i3
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3. A process for filering and modeling elecironsc text
messages of asynchronous commundeations sysiems of
claim 36 wherein said step of feature extraction further
comprises performing natural language processing on said
lext message.

4, A process for fhenng and modeling eloctrondc 1ea1
messaged of asynchronous commumications sysiems of
clalm Y& whersin sald step of feanire eatraction [urthes
comprises performing dimensional redection of sald signals
using thessuri.

4. A process for filiering and modeling electronle texi
messages of asynchrosous communicalions systems of
claim 3 wherein said step of feature extraction further
comprises performing co-peourtence statistical analysis,

41X A process for filiering and modeling electmnie text
messages of asynchronous communications systems of
claim M wherein sald sep of leature exiraction funber
comprises performing syllehic analysis,

43, A process for fillering and modeling electronie Lext
msessages of 8 sychronous communications systems of claim
36 wherein sxid step of festure eatraction funber compeises
performing wond analysis,

44. A process for filiering and modeling elecironie wex
messages of asynchronous commuonications systems of
claim 3 whereln esdd step of clusiering farther comprises
performing k-means lechniques.

45. A process for filiering and modeling elecironic e
messages of ssynchronous communmications systems of
claim M wherein sald step of clustering further comprises
performing isodats technigues,

46. A process for filering and modeling electromic exl
mesugges of stynchronous communications sysiems of
cluim M whereln sald step of clustering further comprises
performing auio-indexing techniques.

47. A process for (liering and modeling electronic lexl
messages of o sychironous commanications syssems of clalm
36 wherein said sep of clusiering Further comprises per-
forming backpropagation bearming algorithm echniques.

48 A process for filbering and modeling electronic texi
messages of ssynchronous communications systems of
claim M further comprising the steps:

presentation of the electronic iexl message and the mes-

Sago lags b & user via a user interface;

recciving cormections 10 sxid message tags via said user

imlerface from said user, and

sutomatically modifying logic within said delermination

of inherent factor within said text message.

49, A compuler-readable medium containing a data struc-
ture for storing property tags for electronic text-based mes-
ulges camprising.

&n identifier link 10 @ received elecironic texi-based
message, an entry for an suthor's apparent sttitude;
an entry for an issue ralsed by the message, an entry for

8 reguest made in the message;

an emiry for a demographic profile indication for 1bhe

aulbar; mnd

an entry for an estimated education level al the asthor,



