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SYSTEM AND METHOD FOR CONTENT-
SENSITIVE AUTOMATIC REPLY MESSAGE
GENERATION FOR TEXT-BASED
ASYNCHRONOUS COMMUNICATIONS

CROSS:-REFERENCE TO RELATED

APPLICATIONS
CLAIMING BENEFIT UNDER 3 US.C. 120
This ication I8 & contimaation-in-part of ULS. appti-

cation Ser. Mo, 092,312, filed oa Jum, 1, 1999, by V. A,
Shlva Ayyadurai,

FEDERALLY SPONSORED RESEARCH AND
DEVELOPMENT STATEMENT

This invention was mol developad in corjenction with eny
Federally sponioned contracy.

MICROFICHE APPENDIX
Mot applicable
TECHNICAL FIELD OF THE INVENTION

This invention periains o the ars of auommtic analysls,
classificaiion, chasacterization, routing ard respanse o 1ExL-
based messages [n electromic asynchropous messaging
aystems, and especially to elestronic mail and facsimile
wysems.

INCORPORATION BY REFERENCE

The abwve referenced application Ser, Mo, (323,312,
fited on Jun. 1, 1999, by V. A Shiva Ayyadurad, Bs incorpo-
rabed herein by refercnce In il entirely, inclsding drawings,
and berchy i made & part of this application.

BACKGROUND OF THE INVENTION

Electrondc mafl and (acsimile (*fax”) messaging have
became critical tools of everyday personal and business Hie.
Most corporations, governmend agencies, crgamizations, and
[nstitutions have estsblished fanx numbers and e-mail
addreases for a wide vasicty of cootact purposes. including
roquesting information such s lieriune end offce bocations
from the entity, requesting investment information, reguest:
ing scrvice on or techaical suppon for & produact, reparting
o product problem or fadlure, submitting suggestions for
products and service [mperovements, sabmitling complimen-
tary comments, and in some cates, carrying on dialogues
with persocalitics and celebritics associatod with the ensity.
Fas end email mesaaging hive converged in electronic form,
BS messages originaling in the form of fax arc commonly
capiured by computers with fav'modem interfaces and opal-
cally converied to text flles, and as many services offer low
eost fax message delivery vin e-mail-based interfaces,

Underlying the remendous prodiforatbon of fax and emad]
e sweveral facton, including wide-spread avadlability of
inexpensive e-mail clients such as porwon eompuales, and
inexpensive fax machines, and the development of common
stzndards for exchange of electmaic 1exl messages between
computers, including RFCE21 Simple Mail Tranafer Prolo-
eol ("S5MTF™) from the Internet Network Information
Center, and Recommendation X400 from the Intomational
Telecommunseations Unioa (FTTLM).

Consequenily, corporations, governmenl agencies, and
caber entities which successfully promote the availability of
thefr fax sclephone numbers and e-madl addresses can
peceive thousands to ters-of-thousends of medsages pef day.

2

Traditionally, all of the clectronic mewsages are received
in a geocral repoditory, of “mallboxn®, snd seviewed by
boman agents for their content, imest, st which tme &
determination af the oomecd disposition of the email is made,
This may invalve sending the suthor a standard reply, andfor
copying or forwanding the e-mall 1o one or more divisions,
departments, or ndividuals within the organization for fur-
ther hundling. In the later cane where multiple pasiies muod
be consulied, the consolidation of replies from all of the
partica can be cumbersome and overwheiming, given the
valume of mesanges o be handlad

For example, asusme o company receives fve thousand
mesapes por diry, Fonther samams that on aversge each ooe
of those mckiages containg lasues of requests thal imvolve &n
average of 3 depariments or individusl. The original mes-
sage mist be read once by the reviewing agent who forwards
the message o the 3 individuals or depantments, The recely-
ing departments may read the forearded meisige one to
theres timed per department befone i reaches the perion wis
can respond. 1 total, 5000 received e-mails may mesalt ioup
o 0000 o 50,000 reviews of the messages within the
company. [n many cases, tbe final reciplenl may need o
instigate a shor dialogue over severnl message eachanges
with the auithor o ssceriadn enactly what the autbor needs or
bow e mabor can be serviced Coossquently, a daly
volume of 5,000 new mesiapes may reasonsbly resull ina
odal netwark wolume end work load of tens-ol-hoosandy to
a hunidned-thousand messages per day.

To deal with this volume of messages and 10 attempt to
provate @ imely resposise 10 thess MERIRTCS, WHTS Jy3iems
have been developed which allow the buman reviewer 1o
combing and creme or select & response from libremies of
aarland responses. Poe example, FIG. 1 shows a prior art
methesd whersln o customer for & company created &n initial
message uidng an e-mal] viewer end editor (1), &nd tramasnils
{2) that meisage into &n o-madl routing system (3. The
corporation will receive (4) the message and an spent will
read it wsing another c-enall viewer and editor (5). As the
agend manually anslyees the message content (7). he or ghe
may search (B) 2 fle or database (15) which contains wxt
replics to 1be moitl commonly sked questiond. The agent
ihen sclects one or mone of 1he texl rephics, whts & “oul and
paste™ wier interface function (11) Lo compone the basis for
an e-mall reply, composes the remainder of the reply (that
which i nod druwn from the datshase or not provided (or by
ihe database), and sends (11) thel mesage back 15 Lhe
customer via the e-mall routiag system (3) uaing the e-mail
view and oditor (5) send of reply function. Finally, the
customer may recelve his of her reply by retrieving (14) the
messige from the e-mail routing system (3}, and reading i
with his of her e-maidl wiewer (1) This “cut and pasie”™
method can reduce the amourt of laber requined 10 respocd
to caly & low percentage of the messages recelved as the
dirshase will conisin amvwers only o commonly esked
guestionk. Complicaied goestbooi =nd follow.up mctsspes
may nol be able 10 be handled by this methad, o altimasely,
some pereentage of these messages are not handled with this
method and are tranaferred of forwarded &0 one of mode
recipients for manual disposltion.
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For example, s typical two-Essue email is given in TABLE

1.

TABLE 1

Typicel T luie Beal] .

T [ETRT S ]
FRAM: jotn_cestomer @an_hp net
SUBJFECT:  Mpdel 959 of your prodies and your servioe coBers
MESSAGE:  Floase send me the tochnical specy. for your Miode] 959

wkdigel, espocially the sasdard basiory lifle. Aad. il i
reaks, where iy the closes sorvioe cesier 10 my home
sown, Smithwvilie. or do | have 4o ship i1 back o you [or
repair? Thamks, Jotm.

Using the methed of FIG, 1, an agenl would search the
sample responscs for the response o the first [ssue, the
requesst for lechmical specifications, and would cut and paste
the loflowing text inte & new or reply e-mail, 25 shown in
TABLE 1.

TABLE 2
Fimt Cut snd Pasaa for Reply

T [oin_ cusiomer@an _isp.nei

RO info@ xyrcorpaoom

SUBIBECT:  Re Model %9 of your prodec and yoer sorvion oosicrs

MESSAGE:  “The Moded 599 typically oporasos for up 1o 4 bours
berween banery changes™.

Then, the sgenl would search [or a responss 16 the second
issuc, the requeit (or the noanest scrvice center, amd would
paste lexl imo the message as shown in TABLE 3.

TABLE 3

Fimt et ansd Pt for Beply

john_ubomes @ &z _jip.act

inflo@uyrcoep com

Rie: Mode] 7799 of your product ssd your crvics coniem
Dicar Bobn,

The Miaxde] 559 typicaly opcreics for v i 4 houn betwges
basiery charges. “Bob®s Hardwass: Store, |9 Mais Siroct,
Srreshiie, Telophone: | -B00-000-REAE "

FROM:
SLARJECT:
MESSAGE:

Finally, the agent would compleie the composition by
ailding conmeclive lext e complete a comprehendible
mcssage, as shown in TABLE 4.

TABLE 4

Fizal Edi lor Reply

jotm__cwsicencr @ en__iap mei

o yEoorp. com

R Model 999 of your prosfoct snd your service ooniny
Dhear Fobe,

Thask you for yoer reoens medsape. To saswer yoor fr
Gt e Model 999 npecally operme for up 10 4 Bowry
berween banery charges. As for yoor seoond qeestion, your
ehinenl iithorinsd sepasr Daciliy in Bob's Hedwae Sue,
19 Mass Sresl, Srethivalle, Telephons: |-300 9993838 ]
e Th B prrvided e efwwess you feed, Bu if ol
pleaie Teed Tro o coatec ol agein

B Hegardh, Sury, Coslomsr Service Apend 19,

FRAOM:
SUBIECT:
MESEAGE

I some of the issues presented by the indiial message from
the customer are nol provided for by the sample reply
database, the ageml may nood o manualy forwand the
message 10 one o mare specialisls or departments, fnally
merging Lheir replies with olber sampbe replies,

EL

55
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FIG, 2 shows a slighily more sdvanced method in the
pricr art, wherehy Lhe e.omil 38 received from the cuslomer
io an agent's c-mall véewer amd editor (5) in the same
manner as descnibed above and shown in FIG. 1, However,
A database of entize message responses (22) is avallable for
the &geol 1o simply select tiv be senl 1o the customer, The
agent mmnually browses or searches the lbrary of standard
replies (22) using &n index (21), and 1he reply message or
messages is nuicmatically sent based on the ageni's selec-
ton Using this method, the dme requined to cur and pasie
& new reply and o compleie the messnge is eliminated ns
gach reply conlaned in the library is a compbels reply in &nd
of itself, arsl the issues nol provided for in ihe |ihrary may
b handled separately. For example, the two Baues preserited
in the message of TABLE | could be handled with two
separaie messages, as shown in TABLE 3 amd TABLE 6,
both selecied from the library of standard complele replies,

TABLE 5

Eeply o Find lous
info @ ayeiarp oam
Modc] ¥ Spccifestion
Thank yom fox your reesnd meiaage. Here ars the
wpmeiBoation for the Made] 00
Wesghe: 10 Ibe
Safeiy: LI spprovend
Color: Safety Yellow
Banery Life: Senderd 4 hoar operazion berween. charges,
opoonal evended Kie banery provides uwp s 10 houns

We apprecisle your ieredl ks oor producis, Siecerely, i
AYE Conioamer Response Cemer.

To:

SURECT:
MAESSACE:

TABLE &

Feply for Second Buus

il yesarpuias

Servics Cerigzy

Thisk you lor poser fedesl mesiage. A curmend Huseg of
Ervise pinien achna the cousiry cie be found en oer
wihidle &)

FTCENT fucrvice.Bocstioa. bim

Ta;

SURIECT:
MERSRALE-

While this second melthod reduces the labor 10
ihe reply, il has severnl disadvantages. The firss of which is
the facl that the customer received mulliple replies for a
single message. The second s that the messages miss the
“laman tooch™ and are obviously “'canned™ becavse they
conlxin mo information which B personal 1o the cuslomes,
such as addressing him by name. Also, the sccond reply does
nof sciually answer his question, but refers Mm vo the source
for his answer. Finally, for sny lssees presented fn the
message for which no standard reply is avallable in the
Library, o thind message reply may be senl o the cuslomer by
a specialis,

“Therefare, there exists a need in the &n for an sulomated
reply sysiem and method which intelligently compeses a
preliminary response 10 8 message which may contain one or
Mare issucs oF requests,

Furiher, there exisis o need in the an for this sutomated
reply sysiem io use conventional technology and technigues
which find practical applicsion w the analysls of (ree-lorm
wrilben speech,

Adddisoaally, 1bere exists a need in the & foe this system
to allow a human agenl 1o review, carrect, modily, or eancel

& propased reply.,
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Still fusther, there exists @ necd for this system to be
capable of suionomous message compasition and replying
without mead for buman agent intervention,

BRIEF DESCRIFTION OF THE DRAWINGS

For a more complete understanding af the inwvention, the
following disclosure can be tnken in conjunction wilh the
presented figures.

FIG. 1 shows one method of reviewing and composing
replies 1o electronic messages, and

FIG. 2 shows a semd-auomated method, both of which
are well known within the am,

FI3. 3 depicts the sysiem and method of the inveniion as
disctosed heérain

FIG. 4 shows a view of the user interface allowing a
human agent fo review the original email, the proposcd
reply, and 1be fags.

SUMMARY OF THE INVENTION

An object of the inventon disclosed bereln i3 to provide
an sutomaled sysiem composing reply messages o elec-
tronic weal-based messages within an asynchronous commu-
mications. syslem,

The system and method disclosed inielligently composes
a preliminary responss 10 & message which may comatn one
or more issues of cequests. The sysiem b comprised of
convenlional technology amd techrigues which are practical
applicalions of analygis of Free-form wrilten speech.

The preliminary respionse id presented 1o 8 wier inlerlace,
which allows o buman agent 1o review, comect, madily, or
canced o proposed reply,

In on optimal embodiment or mode of operation, this
system is capable of aulondmous mewages composilion and
replying withaut need for human agen! intervention.

DETAILED DESCRIPTION OF THE
[MWVENTION

“The following disclosure, when 1aken in confunction with
the presented figures, sets fonth the invention which meets
the ohjecis of the Inventlon st fomh in the SUMMARY OF
THE INVENTION.

Turming 1o FIG. 3, a customer may compose and send a
messape using an e-madl viewer and editor (1), and may send
(1) thal message 1o be system using an e-mmadl fouling
syatem (3), which are well known within the ar, Prefesably,
this is an SMTP e-mail servers, bul can also be a propriclasy
c-mail syitem such as IBM'Ss Lofus Moles syslem.
Allematively, the cuslomer’s message may arginale a5 a
wrilicn document senl using o facsimile machine, which is
then subjected o optical characler recogrition (MCOCR™) and
comveried o a texi-hased electronic message,

The message is then received (4) imo a e and medeler
(30). The reception means may be via file transfer over a
nelwork, such 25 the Intermet or o Local Area Metwork, or
may he by interfacing to a database in which the electronic
messages are slored, soch & an ODBC interface,

The fller and modeber (M) performs language analysis
and charasienzalion af the comtenl of the leal meisage, a8
described in the paremt patent application, vielding & apged
miessage (31} which indicates the atitude of the customes
[positive, negalive, or neulral), the ikswe(s) or requesi(s)
preserded in the message, the profile of the customer znd an
estimue of his education level, The technigues employed by
the filter and modeler (300 xre more fully described in the

5
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afiwementioned pasent applicalion. They include leslare
extraction methods, which can be any ooe or multiple
methods of patiern recognition, such as keyword analysis,
morphology, naturnl language processing. thesawri,
co-occurmence statistics, syllabic analysis and word analysis,
The featuse extraction methods result In several outpa
signals, including keywoed frequencles, co-ocourrence
starsiics, a dimensiopaily-reduced nepresentation of the
keyword frequencies, phoneme frequencies, strueiirsl pat-
lern stalistics for senlences, paragrapbs. and pages. esti-
rmated education level of the author based on ward choces
and complexity of sentence structure, and custamer Lype,

This tagged message (31) & mecsived by an asiomatic
reply composer (91) using the same transfer mechanipms
described for the filter modeler inpui (4), Based upon the
tags, the aulomalic reply generator (91) relmeses fmom a
librasy of phrases (90} partal replles or reply phrases (32)
for each issue and request presented, introduciory phrasss
based on the anide of the customer, amd may further
re-select these replies based oo educational level of the
custamer, For example, TABLE 7 shows a simple, tao-issue
message roceived from & customer.

TABLE ¥

Eagegile Bsitisl Menisge
ceslomer_service @by corpuoom

unkappy_ CeMOmer @ en_iap et

Piease heip!

I hitvne e rying 10 And & servoe ooalion for ooy MMode]
599, which has now Beia brokes Por several moails. 1 jod
gl 1 Lt year, Enad mever expeosd i w0 beeak 53 G000
I biwe bs Semirhiille. Alid, 1 mever racsived my febale o Lhe
msil Please ielll me when 1 con expen thl 10 ETive, D0

SUBIECT:
MESSAGE:

Based on the filter and modeler tag outputs, the phrases
“please helpl™, “for several months”™, “never cxpected”™, and
“never” indicate a general negative disposithon of the cus-
tamer, Further, the filler Wentifics two isswes, mamely a
request for the nearest service location and & request Tor
stabus on the nehate, 3o, a preliminary message would be
composed by searching the lbrary amd concalenatimg text
phrases inlo o whoele message, such as the process shawn in
TABLE 8.

TABLE 8
Seprch snd Ressieval Procens Siepi

imtrn_iea = G _ieero pleste|neganive )
Iideei 1) = (iervies hooatiosd, smibville)
ladedT) = (Db poabeisd, felaie)
Reply _teal = intsn_leay
For fiape_ndes mw | oA
B exim) = Ol G replylinsmsil 1)
Reply _texi = Reply_isai + inms_Seailm)
gt dog
Foply_izai = Beply_feni 4 “W you have fether quetion, ploass fosl
frow 1o comtact = sgain, or calll wn af 1-800-X ¥E-CORP~

An example database of replies is given in TABLE 9, in
a comma-weparaled variahle (“CEV) formal, which B4 com-
monly known within the an of datsbase technologles, In
which each carriage retum characier 9URS signifies the erd
of a reladonal record, and each relmbonnl record is mads up
of severnl fields separated by 8 comma,
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TABLE 9

Fasmple Reply Phisae SV Datsbau

Tag. Parml, Paml Tean Reply 4
A de Megative, “We spalegiee foe your dilfioulies "cCH
CMheask you fiof s msiidge. "o >

Asinde Posisve,“We ane plesied B bear [vom you."CR>
Twse comp_ paticion_refands, “We do mel e refusdy "cUCH=
1spse,conp_ policien_rehaten Al rebute will be pad alier the rebaie

period enpiration dale, Supuss 15, 2000, R ([4]
Is s, oowp . podicios, hizing, "W are a0 egual epponsily employer. Your

m.rmmn SR
L service _cemiers imithle, ™ Yosr nearest aevics conaier i Bab's 15
Iluﬂnue,lilmsumﬁmmniﬂl“:ﬂh
_cesters cecagn™Vour closed wrvicn coster s 1419
Frierpris: B, Schmimberg, 0 cCR

Using this example database and the pseudocode of g
TABLE 8, a reply would be composed of the text reading:

TABLE 10

Concatenated Tent Reply

W spologing for you diBculties. Your nearest

wrvics cemier @i Bob’s Hardwise, 19 Main Sueer

Sqmithwille. Al ncbatey will be paid afler the rebae

peried cxpirstion date, Acgwt 15, M0, I pou have

Tunher quetzons. pleass ool B bo comlact us again, of

call ug o £SO XYE-CORE™ W

This praposed message is presented (32) 10 a uier vid an
enhaneed wser interface (33), with the tags and 1he original
messagze, as shown in FIG. 4. The wser is able 1o view the
original message (40) preferably in a window with the 3%
typical belvright amd upfdown navigation bers, similar o
slandard e-mail viewers and editars. A second window foe
the proposed reply (41) allows the user to compare the reply

1E:U|:u'|glnll: message, A mouse-lype cursor (42} is peel-
mht provided, which allows the user 1o select windows, 40
l_n,ggln options and the like, as is common with compules
display graphical wser imesfaces. A conirel panel (43) is
pravided in which the user can see the associaled lags, and
which has of least two oplions: APPROVE/SEND and is
Elmﬁﬁﬂ I the wser wishes to accept and send the message 4o

, he or she simply “clicks' on the APPROVE
I:-urmn (45). IF the system has incorrectly generated a tag,
such as the atfitude, the user can elick on the CHANGE
button (48), and then click on the tag to change iL

In either case, the user's sclections are received (36) by
ihe learming process (37), as shawn In FIG. 3. The leaming
process updates (38) the adaplive reasoning and analysis
logic of the flter and modeler (30) such that fulure tng
Eencration is more preclse.

When the message is ready 1o be senl, the wser gmply &
clicks on the APPROVE button, and the message is trans-
mitied (35) 1o the customer via the e-mail routing system (3]
such ihnl be or she can recsive it (14) amd view i using his
or ber e-mail vicwer (1%

in an enhamced embodiment of the invention, the pro-
posed replies are automatically composed and transmitted %
(39) to the customer without the step of marual review. A
process of randam or stalistical el f of the messages by
a user can be incorporated imo the sutematic reply composss
such that o wser can review and eorrect proposed replies on
o sample bass 1]

While the invention has been scl forth with pasicular
details 1o the prefesred embodimends, those who are skilled
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in the ar will recognize that a pumber of devistions nnd
changes to the syiem amnd method can be made wilboat
%5 Traen the spiril and scope of the invention,

is cluimed is:

1. A system for automatic generation and reply to mes.
sages in &0 asyachaomous commuenications system, compris-
ing:

& message fecepuion means for inputting a first electronic

lext message into the system;

a messape natural anguage filiesing and modeling menns
receiving tile text message from the message receplion
means, said [liering and modeling means I:mmmr 1
plurality of assigned message characlenitics sscoading
to natural languapge analysis of a body ponien of the
fext message, said assigned characterisiics indicating
faciors, including one of mofe of customer auitode,
cusiomer profile, customer education level, and [ssucs
peesensed, upon which a reply will depend, said natural
language analysis comprising performing featire
exiraction to produce o plumbity of outpul spnals
relating 1o one o mare of keyword frequencics, word
co-gecurrencs statistics, & dimensionally-reduced rep-
resemation of the keyword freguencies, phoneme
frequencies, and stractaral pattem statistics for any of
senicnces, paragraphs, and pages; and

a message reply composidon means receiving said
assigned message characteristics, and having an nter-
face Tor communicating 1o o reply phrase library daga-
base using datsbase queries, and having & proposed
texi-based reply electropic message oulpul, said mes-
sxpe reply composition means performing the follow-
ing sleps v create a grammatically complete, eampree.
kengible and relevant reply electronic message output.
retricving a1 least one phrase from sald phrase library

dalzhase [or each assipned message characienistic
received from said filierng and modeling means;
combining s2id retrigved phrases into a grammatically
complete, comprebensible and relevant reply elec-
tronic lexl mesaage; and
oulpusling the reply electronic el message.

2. The system for mulomatic gencraton asd reply 1o
miessages in &n ujmh.fmu communécalions system o
claim 1. funber n:ndmnn; o user interface means which
receives said first second electronic test messages, said
Lags, and presents them vin o compuler display.

3, The sysem [or auiomatle generation znd reply to
messages 6 an asynchronoos commumications sysiem of
claim 2, wherein said user inerfaos means funbher comprises
a user inpul mexns for allowing o wser to change the Lext
within said second electromic texl messags,

4. The sysiem for suiomadic generation and reply 10
messages in an asynchronous communicxions sysiem of
claim Z, wherein sabd wser interface means further comprises
& user input means for allowing a user to chamge Che Lxg
values,

5. The system for aulomatic generation and reply Lo
messages in an aynchronous communications sysiem of
claim 4, further consplring & leaming processing means fos
receiving said user changes o said assigned characteristics
via said user inlerface means, and for antomatically updating
in real iime adapiable parnmeters within said fillening and
modeling means withoul operator inlerverniion.

6. The system for automatbc gencrmtion and reply 10
miesaapes in an asynchronous communications systemn of
claim 1 further eomprising and electronic texi message
transmission means for tensmilling sid second elecromie
iext message to another destination.



