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EZ Reader:

Embecded Al for Automatic

Electronic Maii Interpretation and Ronting

Amy Rice and Julie Hsu
Brghtwore, Inc.

Anthony Angoftii and Rosanna Piccolo
Chasc Manhattan Bank, NLA.

Abstiacy

EZ Reader 15 an intelhizent clectronic mail {cwail)
seader that emplovs a unique combination of 1ule-
based parsing and case-based reasoming o
aulomatically and with a high level of accuracy
classify and respond 10 lwge vofumes of incoming
cmail. EZ Reader reduces the time and human
tesources requited 1o handle incoming emaid by
selecting responses and adding antachmemts and
advice to each incoming message based on how
previous similar messages were  handled. The
applicaiion, developed for Chase Marhanan Bank
using Brightware, Inc."s ART® Enjerprise® 1ool,
answers  ¢mails  aotomatically  and  deerecases
processing lime for those requining manual review.
Phasc 1 of EZ Reader was deploved im the frst
guarter of 1996, and handles up to 80% of incoming
mail avtomatieafly. depending on message comient.
Later phases will enable suwiomaic processing of a
wider variety of messages. By dramatically 1educing
the cffort associaled with nanual processing, EZ
Rcader wiil pay s own development costs within six
months and will 1esult in substantial, rceurring doftar
savings cach year. This papar describes EZ Reada
in demail, ineluding its Al-bascd design_ 1esting,
inplementation and developmen history.

Problem Description

Like other businesses that sought to expand access to their
producis and services twough the Intermet and other
online ehannels’, ChaseDircel, a unit of Chase Manhattan

Comtael information follows. Amy Rice: 301 Tresser
Bivd, 13h flom. " Stamford. CT 06981, 1ice@
brightwarecom.  Jufie Hsie 2010 Corporalc Ridpe,
Sujic 760, McLcan, VA 22102, hsu@bightware.com.
Anthony Angotti: One Chase Manhattan Plaza, 19th floor,
New York., NY 10081, amthony.angoni@chase.com.
Rosunna Pieeolo: 15 E. 26th S1. New York NY 10010,
rosanna.piccolo{@chase.com.

Bank N.A., Regional Bank, began 1o provide cicetronie
hanking services using phone and personal computer
technology in 1995. Matketing campaigns advertised that
email could be used 10 1cquest information and serviees.
upening a new cleelronic channel of communication with
cuslomers and prospeets.

The success of ns marketing campaigns created a
challenge for ChaseDireet from the beginning 1o quickly

.and cost-cffectively process email from multiple sourees.

including the Internel, Mictosoff Moncy cmail, and
znother imemal DOS-based moncy manager program with
email capability. In addition 10 ChaseDireet’s commitment
0 provide exccllem, timcly scrvice to its customers,
clecronte commerce laws 1equited the bank to respond 10
certain types of clectronic correspondenee within specific
itme frames.  Ahhough more than 80% of incoming
messages were simple 1equests for product information,
the s1aff often got backlogged and worked after howrs and
on weekends 10 keep np with the requited analysis and
1esponses. Faced with the huge mojected merease in
internet email volume due te the planned intreduerion of a
new World Wide Web server, as illustrated in Figure 1
below, ChascDiecl aggressively sought cost-cffective.
high-quality ways 10 process emails. This urgemt busimess
problem attracted attention from Chase’™s Regional Bank
Knowledge Basc (KB) i1cchnology tcam. The tcam’s
gencral charge was W apply anificial intelligence {Al)
tcchnology tn key areas of the Regional Bank where
appropriale lo optimize operational decisions.

To addiess ChaseDireet’s  business  problem, the
Knowledge Base 1eam created EZ Reader. an embedded
Al application operaling as an invisible laycr between the
Lotus Notes® cmail system and ChaseDuncet.  The
application continuously rctrieves incoming Imemet email
fiom Chase prospects and costomers thiough an mierface
to Lotus Notcs, and also acts as 2 filtering and romiog

! Banks face significant thicats to the retail banking
franchise from advances in online banking {Taylor,
Mehtz & Wurster 1996)
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Figuee I Peojecied Genwth of Incoming Email by Sourer

mcchanism, either replying to 1he email aulomatically or
atiaching a suggesied response and refering the messape
for manual review. The KB team’s overall business goal
for EZ Reader was 1o reduce the sumber of emails that
nceded manual processing by more than 30%, with an
acenracy rale of 95%. Other goals were 10 provide rapid
wrnaround tme for relum messages {0 custormers and
prospeets and consistency in responses. BZ Reader's
aulomated reasoning capabilities enabled ChascPirect 10
reach these goazls and significamtly reduce thie nranual
cffort needed for email processing.

EZ Reader Pesign

The ChaseDireel email processing problem offered severat
clear opportunitics for the implementation of avtomated
eCasoning. :

Alin EZ Reader

The emait review process involved complex reasoning.
The process was  distincily  knowledge-intensive;

. co.——specialists  applied domain-specific  knowledge using

heuristics based ou knowledge of Chase products and
services. The reliance on knowledge as a process
component was cvident as junior 1cam members routincly
relied upon the expericnee of their supervisor and ohce
senior team membets 1o explain how 1o classify
ambigucus messages and formulale responses for new
‘classes of messoges. Finally, common reasoning tasks
were reflected o the process ompot: classification of the
email and conffiguration of a responsc from & limited set of
prepared 1ext modules,

EZ Reader’s Al reasoning component is a data-driven
forward-chaining rulc parser operatimg in concert with
casc-based rcasoning written in  Brightware, Inc.™s

1508 JAAL-96

ART*Eaterprise, a commercially successful knowledge-
based application development wool. As deseribed below,
1he Knowledge Base tcam considercd and rejecied severnf
allenztive  software  apphlications  and  tools  for
implementing the reasoning component of EZ Reader.

In-house proccdural application lanprages such as
COBOL ¢ould not handle the reasoning componcnl of the
email process becausc the inpul 10 the process was so
complex and unprediclable. An approach of coding
branches for each polential mput using procedura)
methods alone would have been impractically complex.
‘fhe Rele algorithm used by ART*Emerprise patlern
matcher addressed this input compicxity issuc for EZ,
Readcr. ART*Emerprises  integraled rule scripling
language, casc-based und objeet modeling capabilities
enabied auviomaled reasening 10 scverse or chanpe
conclusions drawn throughoul scguential parsing and ro
disambiguaic text while ignoring irrelevanl poniions, such
as signature tmes, withow coding explich subroutimies.

Ahhough inpul was i the form of natural language, the
outpul was a simple classification based on the application
of heuristic rules and cxpericnce.  For this rcason,
synlactic analysis and inlerpretation, discourse ana:lysis
and pragmatic inferencing in commercial natural languape
processing (NLP) products such as SRA or Logieon, or
aupgmenied ransition nctworks in cuslom  devcloped
applicalions such as 1he Intefligent Banking Sysiem
{Sahin & Sawyer 1989} were viewed as providing only an
pre-processor funciion 1o the classifieation reasoning task,
and not providing a value-added oulpul per se. This is
illustrated by the Fact that the ChaseDiregt human emaii
reviewcrs were abie 1o classify a large majority of
messages by using 4 relatively limited sct of key Bnguistie
clues that could be cxpressed as  simple rules.
Funthcrmore, when human  reviewers had  trouble
identifying common lnguistic ctues in 3 particular
message, they relicd vpon team experience to help them
classify the message and configure or synthesizc a
response.  Compared with the time 10 creale moles and
ease structures in ARY” Enterprise, the time frame to fully
anafyze the semanlics of the 1ext interpretation domain
and develop a comprehensive NEP module was deemed
oo long 1o meel business nceds, and would have
provided, at best, sceondary functionality at greatly
increased cost and technical complexity.

Fundamental 1¢chnical requirements for an automated
solution included compatibility with cxisting hardware
and standards for run-timc and nctwork performance
stability, scalability, vendor support and commercial
wviability,
imelligent programs specifically writien for clecironic
forms processing (Compton & Wolfc 1993) and packaged
email romterfrespinder spftware such as Prolog-based

BR 001253
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Maitbor ™ (Daxiron Laborator'es. inc} were tjected fo
these reasons. I conirasi, the ART"Emternrise w00l hud
pitcady bezn depioved in ancther apphieation ar Chase
where broad functionality and customizabiimy. product
reliability and vendor suppont necessary  for ficiding
cammercial appiicarions was prcviously validaied.

Since the vontent, manber and ordering of concepis in
incoming emails was unpiedictablc. avtomaric processing
could nor easily be accomplished by conventional
procedural programming technigues. The full-featured A
capabilities of the In-house knowledge-based developmem
ool afforded a quickiy implementable, one-too) technique
for mansfoiming the tinguistic cfues in emails to oulput
classificanans.

Process Flow

Figure 2- illustrares the flow of an email through the EZ

Reader system as described below:

1. The cusiomes sends an email 1o Chase Manhattan
Bank s Intcymet addiess.

2, Chase’s corporate email 1ouict passes the message
fiony the domain sexrver 1o ChascDirect's Lotus Notes
server.

3. EZ Reador penodically checks the inbox {a Lotus
Notes mail darabase) for new mail. When 8 now
ematl arrives in the inbox, EZ Reader semrieves 1he
message and “interprets” it by performing rulc-based
patsing and case-based 1etiieval. The ouicome of its
interpreration is ane of two possibilitics:

a} EZ Reader can respond 1w the cmail
avtomatically. An automatic response, which is
routed direcily 10 thc ChaseDirect outbox,
consists of the eriginal cmail and one or more
attachinents, or prepated rteplies. thar are
retvieved flom a Lots Notes wepository of
standard Tesponscs.

b} EZ Reader cennor 1espond 1o the email
automatically. It refers the cmail to
ChaseDirect for human review and 1esponsc.
Before placing the emait in the manual review
inbox. EZ Reader assigns a calegory and
priotity 1o thc smessage and Sugpesis one or
more  standard  replies  based on message
comen. {Caregories and plioﬁlics are
described i more detail later.)

4. ChaseDirect specialisis review and wrile responses (o
all messages referred by EZ Reader and place these

" electwonic replies in the owtbox.
5. Chase’s cotporare email souter routes the message
: from ChaseDirect’s Lotes Motes mail management
systemn and places it i Chase's domain server for
1eply back thiough the Intcmet.

6. The customer recelves ChaseDitect's email reply

Customey

w1
n-"-

Messcpe

r . ChaseDirect Lotis Notes Server |

e

Other Nates
. databases
Outbox - Inbox
- Manua})
Review
Tohox
#3
Response 4
EZ
prom Reader py
v -
#a Aulomatic
Response
ChaseDirect Mar';wl

Figore 2. Email Path thiough Chascirect

E'Z Reader Hybrid Knowledge Base Approach

EZ Reader’s hybrid 1easoning approach rcficets the actual
interpreraiion process used by human gmail 1evicwers in
ChaseDirec. The applicarion combincs pie-processing
nales for parsing and case-based rewrieval with a domain-
specific knowledge-base.  Other text interpretation
applications have successfully used 3 hybrid approach
(Sahin & Sawyer 198%) (Goodiman 1991). A hybrid Al
design provided both a functional and mapapeable
programmatic representation of the business knowledge
and rufes for email interpretation.

Case Studies 1509
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The combined-sules and case-based approach was first
cvaluaed after ine ieam knowledge enginecr observed ang
anzlyzed the ChaseDiec email inferpretation process.
Human email reviewers read each message  {rom
beginning to end while cominsously evolving a finai
imerpsetation.  The email reviewer recursively applied
business knowledge 10 message contem throughout ihe
review. Reviewers modificd 1heir conclusions throughous
the review, since an emall contained any number of
concepis in unpredictable order.

The application emulales the recursive natuze of
evolving imerpreration by fars: detccring combinations of
prominem words and panmerns of {ext in anv order
thrupghow an incoming message, then setting objeci
attriswne valucs tha both trigger and influence the case-
based reasonming process. The applicarion’s ease-based
reasaning process then provides data 10 the mle-base to
infer a classticarion by compasing the message comem
againsi 1he reposiory of messages in 1he case-base.

Ioternal Processing Flow

Within EZ Reader, program flow is conirolied through the
firing of declaraive mles which igger, monitor and
comrol processing in 1hc  application programming
interface {APY), rule-base and case-base. Figure 3 depicis
the knowledge-base processing flow, described m derail
belnw.

Lotus Notes is Chase Manhattan Bank’s corporaie gmatil
standard; Chasc’s corporate email rouier routes emails 10
and Iroin 1he Inemet domain and Loius Nntes daiabases.
Accordingly, EZ Reader was built to operate continuously
and automaically in conjunciion with Lotus Noies mail
functions. The standard replies available for seleciion by
EZ Reader are siored in a separaie Lotus Noiés daiabase.

EZ Reader input and owiput is performed awiomatically
through its eonncciion 1o Lots Notes, which was
programmed via a Windows™ 3.1 API using the Vendor
Independem  Messaging (VIM) proiocol and the API
provided by Lotus Noies. P —

The EZ Reader AP} performs ihree iinportam 1asks:

I. I rewrieves an email from 1he Lotus Nutes inbox and
returns 0 10 EZ Reader.

2. h writes EZ Reader’s output 10 either the manual
teview inbox (refermal) or the oubox (auto-reply).

3. h marks the currem emait in the Lons Notes inbox as
read.

The AP] enables EZ Reader 10 send its outpu {ihe original

message and EZ Reader’s chosen response) 10 tarpeted

Lotus Notes databases that can be viewed and edited by

business uscrs through 2 customized Lotus Notes imerface

thai Jists ouiputs by cacgory.  ChaseDirect business users

have access te the Lotus Noies daiabases and a1l ncomimg

1310 1AAL-98

emaifs within the Lotus Notes :ysicm. so EZ Reader does
not intezfere with Loms Notes as 1he sandard Chase
plaiform for email-releted word processing, archiving,
reference, and reporting funcrions.

I START | f —
:—’—.\H——-— Break
i INITIALIZE conlinuous
c : i processing
anyltime
Continuous call APT 4
processing 3

new message’?

v .| search skiﬁ_ééz;réﬁi

P

~ post piocess

APIL: wric APL:
referral | message merk
message
as read

Figurc3. EZ Rcader internal Processing Flow

The AP} also contails funclions 10 ensure transaction
integrity in case of conneeiivity problems. Ordingry Lotus
Noies processing 1ags a message as “read™ whey an unread
mail message i opened for the first time and then closed.
Typically, an API program thai rewieves mail will mimic
this action by marking a2 message as read immediately

BR 001255
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affer retricvzl. However, in EZ Reader, message marking
is deicrred uptil oficr the 1esponse has besn sem 10 cnsure
that no cata will be jesi. For cxample, i the £Z Reader
client machinc loses i1s conncetion to the Loms .Notes
scrver in the middle of processing an cmsil, upon
application iestart, EZ Rcader will again remncie th
ematl and attcrmpt 10 complcte processing,

Al Enables Email Classification

EZ Recader uscs classificaiton reles and casc-based
rcasoning to assign a busincss eatcgory and priovity 10
cach mcoming email. EZ Reader then vses whe infened
classification 10 selcct and atiach a standard response from
thc Lotus Notcs databasc of standard responses. -

Cateporics. Using Al tcchniques described, in b
following seciions. EZ Reader classifies each incoming
cmail bascd on total messape comem mio any of the
following 1hrce emegoricss

Automatic Response. EZ Reader assigns a calcgory of
Auramaric Response o ilems tha can be associated with 2
responsc from the Lotus Notes icpository of standard
responscs and dircctly mailed back to the sender withow
manual review or revision.

Referral. EZ Reader assigns a category of Referral 1o
messagcs 1that cannot be processed solely as avtomaiic
responscs.  EZ Render then assigns a fonber sub-
classification 10 thc messape to assist ChaseDircct stafl
with interpretmion facr. The sub-classifications reflect
ChascDircel’s organization and operations. and  arc
cxpecied o change over Yime. Currently. there arc two
sub-caregories for referred cmails: Sales and Service. and
4 levels of priority.

Detected. EZ Reader assigns a catcgory of Derecred io
cmaijls that contain phrases or pattems thar Imply 2
particular manual handling procedure or interpretative ajd
for a reforrcd message. In thesc cases. EZ Reader selects
the appropriatc remark 10 attach 10 incoming mail for
manual review. Examples of Dcoiccted remarks anclude:
“deiected a phonc number”, “detccted a foreign address™.

Frau 3 motional Cenlenk
{e.8, Microsofi
| Newwork) ]
2 Sensitive info {c.g.. Send Sign-Up Kit
| account number included) -
3 -| Misccllancous service Multiple questions
. of lengihy messages
4 Comments, FY1 - | [monc]

Table I. Refervals - Categories snd Priorities

Rule-bdsc. £7 Reader uses rules to represent ChaseDirce:
business knowledge about how cmail contem should be
interprated and handled. EZ Reader rules ziso conirol
application processing flow.

EZ Reader’s ruks obscrve standard ART*Smrerprize
syntax. These rules arc represcnied in an 1-THEN forma
with 3 Icfi hand sidc comaining a set of conditions and a
right hand sidc containing conclusions. The rules fire
whencver the condhions se1 forth in the Jcft hand sidc of
the mulc arc mer regardless of 1he scquencing of
conditions. The gencral syntax ol a rule tollows,

RULE R -NAME;
condiron,
cundiriony

=> 1 actions performed if al} conditions are true
acrion,
ocTion,

An simple example of a relc for deicciing foreign phorc
numbers is shown below. In this cxamplc, il the rypicat
format of a foreign phonc number s found m the mcssage
body (by calling a function called masked-member) o il
other spectficd keywords arc prescnt, ther all actions in
the right-hand side of thc rule will occur, including 1he
printing of the 1cxt “Forcign Phonc Number dzicored.”

RULE forcign-phonc
{or
(maskcd-mumbers " +99 ” Imessape-body)
(maskcd-member$ ” 499-" Tmessage-body)
(maskcd-members “(+99)" ?message-body)
cte.
)
uny other conditions...
=>
(printout “Forcign phone number delccted.™)
any other acuons...

TFhe cft hand sides of 1hc business knowledge rufes in
EZ Rcader represem key linguistic clues tha dircaily
imply interpretive conclusions, including litcrals, wild
card patterns, variables and segmcents. or choices of
pattern scis.  For example, onc wild card pattem rule
nfcrs the prescnce of 2 foreign phonc number by looking
for pattemns of 1ext thar resemble a phonc number with a
preeeding plus sign.  The inference of a forcign phonc
number is then used by the-case-based search process to
trigger an outpw classificaion.

Case Studics 1510 -
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{ase-bast. EZ Reades comains 2 Casc-bise component

iha- znmabics the application 10 emuime the reasuning of
ChaseDirec: s1af¥ when they use experience to determine
how 0 handle =n ambiguous emadl. When mule-base
processing fals 10 clearly ideniify a elassifieation for an
ambiguous Incoming email, EZ Reader anempts 10 find
cases 1hat closely 1esemble #t. I o similar previous cinail
is found. EZ Reader infers that the response used
previously can be used {or adapted) for the inconning
crpail.

Technically, the EZ Reader casc-hase is a scaichable
darabase uf cmails associated with specific aciions and
object instances stored within the EZ Reader applieaiion.
It consists of an ART*Ermerprise whjecr modet of an
email, calied a Case, The Casc objear class coniains
anributes, or slois, for the importam featuies of emails as

" defined by the knowledge used by ChaseDirect to interprer

and respond 10 the messages. Initial atiributes of the Case
objeer include 1cferences to addiesses, specific types of
compuicis, investmem options, eic. The Case object akso
includes contiol attmbules such as 2 tile for 1he case
wnstance.  Another attribute of the Case object lists 1he
results assoerated with the case, serving 1o link 1he ease-
basc with the rule-base and also to direer Lows Noies o
retrieve specific standard responscs. Each actual email
sample in the casc-basc 15 defined as an objeet insiance.
Within the ART" Enterprise developmen: environment,
an opimized casc-basc is prepared for Scarching by
developer functions that ercaie a case-hase index. a highly
opiitized intemnal dala structure that enables siojed case
and featmic values 10 be marched very quickly with a an
inpw case, called a presented case. EZ Reader scaiches
1he case-base assigning rclarive scores 10 each siored case
based on the number of features, the mismaich of feature
vajucs and e sbsence of features as compared with the
presemed casc using eustomizable casc-based rcasoning
eomponems supplied in the ART* Enferprise 100l
“Character maiching with trigrams was chosen 10 ditve
case-base scoring m  FZ Reader. A Wigram is a 3-
charatier Scquence. For crample, the word "CHASE"
generaies 7 conscemive trigrams: _ _ C; _ CH: CHA;
HAS; ASE: SE ; E__. When character maiching is used,
the value of the character feature = broken up imo
conseeulive Urigrams, and 1he trigrams of a sioved case are
matched against the rigrams of the presemed case. The
degree of partial maiching is based on the proportion of
the trigrams in the presemed case that match wrigrams in
the stored case, The trigram maiching 1echnique
minimizes the importance of the order of the individual
words it the incoming message. .
Siandard case-basc scoring, for the message text of an
cmail {as for all text iype feamres} is driven by

1512 1AAL-9%

ARY?Enterprise’s  defauh  wigram  characier-matching
algorhhm:

feature-werghi{f);=  {{x-tm)/tx)
I misinateh; + {(tfix match;

Whese

¢ 1m is the number of tigrams in common
berween the presemed ease and 1the siored
case

s tx i$ the 10t2] number of wigrams in the
presented case feauie

» 7 msmately s the mismaeh weight of
featuie ffor 1he i-th case

_— match; s the mateh weight of fearurce f
for the i1h casc.

The stendatd alportim works as follows: i the value
in a feamre of 1the s1ored email maiches the value in the
corresponding feature of the incoming cmail, 1he fearre™s
maich weight is add 10 the stored email’s score. U the
fecature’s valuec mismaiches, the feawure™s mismatch
weight, typically a negattve value, is added 10 the score,

In EZ Reades, each amibuie, or featere. used by the
ease-basc was sssigned a default match-weigh and a
customized mismatch-weight of zero. In EZ Reader. the
mismatch-weight of zero leads 10 better diffeientiation of
scoics,. because of ihe incidence of misspellings in
incoming cmails, combined whh the wecl-bounded
knowledye domain, The aciual weight thar any feature
eonwibuies is meaningful only within the cuniexi of a
particular case and relative 10 the weights of other
features. Since stored cascs can contain different numbers
of features, a presenied ease’s raw score is nomalized by
dividing the raw score by the maximum possible maich
score for the case.

Mismaiches are not emirely ignored by EZ Readey.
Another facion. in scoring cases in EZ Reader s tha a
global absence weight 3s assigned to selected stored cases
throughowt 1he case-base. The 10tal contribution of the
absence weight 10 a stored case’s maich seorc is caleulmed
by multiplying the valuc by the mumber of features in the
presenied case which are not inihe siored case. The 10tal
absence weight is therr added into the raw match score for
the case prior 10 normalization. The defauh absence
weight 15 -1; EZ Reader milizes an absence weigh of 010
reduce the impact of missing featares.

The case-base process is dependem upon rules 1o detive
its-presented case feature values. In EZ Reader, rules fic
before the case-based reasoning process to extract features
of charactenistics of the emanl thar help distinguish the
coniens of the message. Depending on the conien of the
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messaze, any of the €ase-base seareh feanmes may be e
‘m the pre-groezssing rule phase. Any feanmes 31 will
thea  atfee: the seoring caleulnions performed by
ART* Enferprise's e.se-baced reasoning engme. Drawing
out salient clrraeresistics of the messape eonlent using
rules eombmed with inexaet ease-based :rewrieval allows
lor more powcerful and pieeise email intespresation than
simple keyword parsing or ease-based remieval bused on
messape body only.

For example, if EZ Reader infers from inegming email
texi thar the sender does nof wanr to be relephoned by
ChasePireer_ the rule for do-nol-eall-customer? fues and
sers thar attribnte in The ease 10 “Yes™. Featwes ser (o
“Yes” then contribure 1o the ¢asc-based seareh by adding
weight for similar stored eases during case-base remieval.

A sample of EZ Reader hybrid proeessing flow,
inciuding the Inreraerion between role firings and case-
base marching, is ser forth below. The imponanee of set
attributes for the ease-base searelr is elearly Mlustiared in
these w0 easmples.

Two sample instanees of the objret elass;ease are shown
below:

CASEQOI:
e = "$ign-Up Kir regueest; Refer”
subjeer= “ehase dircer”
message iexr = “Pleuse sead me 2
Chaselircer sign-up kit
My addiess s
address? = “Yes™
aerion = 1efer:sign-up-kir.
deteeted:address,
2ulaMgh-up-ack

CASENQ2;
ritle = "Sign-Up Kb reguesvno address;
Awo Respond.*
subjeer = “ehase direcr”
message lent = “Please Send mea
ChaseDireer sign-up ki
action = ehase-direer-ad

Suppose ChaseDircet receives an email with the body of
the message as follows:

Dear ChaseDueet,
Please send the ChaseDheet Sign-Up Kit
to my home address.

Thanks,

John Doe

123 Ehm S1.

NY, NY 10007

A role for dereeling an address wilk fire. resulting in
settme the ease anribute address? o “Yes.™ Nexr, EZ
Reader will perform a seareh apamst the ease-base,
ranking CASE001 wnh a score higher than CASEQ(?
because of the mateh on address?. The email will be
referred beeause the sign-up kit musr be sent our via posral
mail, and the sender will reeeive an eleerronie
acknowledgment thar their request has been reeeived and
thar it is being processed. The deteeted aerion simply aids
the ChpseDireet stalf in quiekly derermining important
eontents in the emarl.  Nexi suppose anorher person
requests the kit bur does nor inefude his postal address in
ihe email, in which ease the request eannor be fulfilled.
The casc-base search will sesult in CASEQ02 scomng
higher and being selected over CASE001. The sender will
then receive an awlomaric srandard ChaseDirect response
with instruerions on how 10 1eecive the sign-up kit

One of the main benefits of ease-based rewieval is thar
the eases remrieved from the ease-base do no! have 10
maieh the ermeria exaerly {as wr the messape text
anribute), but the desired precision of a mateh ean be
casily speeified. This quahity is imponiam 1o the suceess
of email iwmerpreration.  Beeanse FZ Reader proeesses
free-formart 1ext. i1 eannor simply 1ely on an exacr mareh
between the ineoming message body and the message tex]
atisibure.  As a eonsequence, some superfluous fherals,
sueh as the aetual address of the message sender, were
removed from message texr afiribute values during the
ease erearion proeess. Sinee The ease-based retrieval
algornhin perfarms migriam marehing on the message texr
featute, Tmerals sueh as addresses ean uninrenrionally
affect a ease-base mateh seore.

In addirion 1o the atrzbute-sctiing vules described
above, EZ Reader’s rute-base eonsists of several “aetion-
sewing” rules. The rules ean detecr information that o
human reader may overlook. Some aspects of the
customier’s  email  feveal vahable nformarion  for
ChaseDireer bur do not neeessanly eonlribure 1o the reply.
For example, ChaseDireer keeps track of prospeets” and
eustomers’ phone numbers, This informarion is important
to ChiaseDireet, bui ChaseDireer does not neeessanly want
To 1espond 1o the eustomer in a different manner, EZ
Reader enn tag this email with a message abobr detecring a
phone number. whieh will consequently be easily seen by
staff members when manually reviewing rhe email.

The ease-base currenily eontains over 300 cases; the
introduction of more sample emails over time will cnable
EZ Reader to-imerprer a wider variety of messages, and
increase  precision  through  further - ease  featwre
refincments. )
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Excepion Messape Handiing. There are serme messages
a1 EZ Reader 5 net able 1o imcrprc::, ez, cxespliun
mesFages. ‘The eomem of a excepiion message is
ar.pigucus eve:l ior a knowledeeable persan 10 imerprel.
for example, a message that comaing only the word
“Tesl™, The LX Reader application contains ease
examples of praviously reeeived exeeplion messages, so it
is able 10 forward them and all other uninterpreiable
messages 10 the Lows Notes dawbase for mamral
evaluation.

Error Processing. EZ Reader cheeks for ervors both in ns
knowledpe-base proeessing and in the AP eonneciion 10
Lowus Notes. Frrors generaied by the Lows Nowes APL do
no1 eause EZ Reader w 1ermmnate; insicad, EZ Reader will
continue Irying to aceess Lotus Noles until a eonneetion is
made. For instance, if the Lows Noles server is
temporarily down, the APl will send the relevam emror
message back 10 EZ Reader. EZ Reader then waiis a few
seconds before rying 1the conneetion again. In this
manner, EZ Reader is self-inonitoring and maimains
maxunum up-lime.

Application Benefits

EZ Reader plaved a eritical role in esiablishing
ChaseDirear’s ability 10 provide and maimain a responsive
online marketing  and  service channel. The
implememation of automaied reasoning enabled proeess
simplification, spred and eonsisteney of responses, as
described below.

EZ Recader increased the speed of response to 1he
customer. EZ Reader chiminaicd manual intervemion for
a perceniage of messages” and moie than halved 1he 1ime
lo process messages requiring manual intervention. The
reduerion in manual infervention allowed ChaseDirect 10
tum around ematl responses fasier 10 eustomers.  With a
knowledge basc proeessing speed of 1 messape per seeond
plus 2-5 seconds for Lowus Notes eommunications, EZ
Reader reduced overall processing 1ime by 6-8 minutes
per message.

Another factor contributing, 10 fasier eustomer response
was that the applicalion was available on a 24-hour basis,
allowing continuous processing of aulomatic response
types of messages over a weekend when many customers
1ended 10 be aertve online.

 around 5 percent of al} messages

> se¢ Auromatic Throughput Percentage for a discussion
of the effect of message eontem on average speed of
response
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EZ Reader enfarced censisiency of responses 1o
eusiomers. Before deploymemt of EZ  Reader,
ChaseDireer workers alitmaied 1he dailv responsibility of
ieviewing emais. Each day, a differem worker ypically
scem she whole work day manually 1cading and
responding 10 email. Consisieney of response was an
importam business eonsideration for ChaseDireci, and
sinee quality of response was a funetion of knowledge and
experience, responses frequently had 1o be eheeked by a
supervisol. EZ Reader assured eonsisteney of response
beeanse it aviomanieally assigned prepared 1ext depending
on its singular imerpreiation of a message.

EZ Reader simplificd 1he business proeess
substantially. EZ Reader enabled ChaseDireet 10 reduee
the number of manual sieps and the cffort needed 10
proeess iis incoming email. A compasison of processing
sieps eliminaied and modified by £Z Reader is onlined in
Table 2 below.

A

Dial in 10 email s¥Slem | enem ..pC access | eliminared
Read and anstyze unt minuie or more | chminated
Print and annolate Up 1o one minuie eliminarcd
Selee’Adjust response | five minutes ur eliminaled/

e modified
Send email up lo one minuie modified |
Archive griginal up (0 onc MiNWe mudificd
Delete from folder up In onc minuie modificd
Enter imo CMS” avg: five minuies no change

Table 2. Proeess Changes Enabled by EZ Reader

AppHcation Maintenance

Currenily, knowledge-base maintenance requiies edning
of ecases, rules, and aelions, all of whiech are in
ART*Enterprise  syntax. One  proposed rechnical
enhaneemen 10 EZ Reader is 10 build 2 framework for
maintenance in which business users could add and
modify case objects, aelion objeets, and even rules
through a GUY intesface where the  undeslying
ART? Enferprise syntax of the objcets is invisible 10 the
maintainer.

Although specialized knowledge and skill sets arc
requised 1o maintain EZ Reader today, the applicaiion is
highly modular and objcct-oricmed. - The case-base and
rule-base are independently structured. In addition, the

4 .
a vonlact management systemn vsed 1o rack contacts with
customers and prospects
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design is general enough 1o be casily adapied to other
domains, and eode-level muaimenznee proczdives are
swaightforward.

EZ Reader maintenanee 1$ tequired whenever eernaim
business ¢r technieal environment changes oeewr. The
Yollowing tvpes of busincss ehanges usually requite EZ
Reader mainienance:

= A new or revised association bebween a type of
message and its prepared response is requied.  For
instance, if emails concerning a former markering
promotion need 1o be answered differentdy than they
were orginally, EZ Recader maimntenanee i
performed. {Modificanions 10 prepared r1esponse
wording are performed tiough a Lotus Notes edn
view.) :

» A new 1ype of meysage needs 1o be associated with 2
prepsted 1esponse. For insianee, if emails eonecming
a new markering promotion nced to be proeessed
automarieaily, EZ Reader maintenanee 15 per formed,

= A new informational message needs 1o be generared
by EZ Readw when i deleets a partteulsr typr of
incomin g message, regardless of the response. For
instanee, if rmails from carrent customers nerd to be
flagped, EZ Reador maintenanee is performed.

In addition to these knowiedge-base maintenanee
scenarios, whenever a ehange in the technieal environment
around EZ Reader :s planned, ihe application is assessed
for 1equired modifications and reresied in the taiget
envitonment. For example, becavse EZ Reader interfaees
with Lomys Nmes, if 3 new version of Lomws Notes is
planned for msiallation, the EZ Reader / Lotus Nofes AP)
is resied and assessed for any relevanr maintenanee. In
this ease, beeauwse the conneetion 1o Loms NWotes is
independen of the knowlcdge-base, only the API portion
of EZ Reader requires reresiing,

One persen from the resident KB reain at Chase is
responsible for maimaining EZ Reader, among other

_duties. The team is mzined in ART* Enterprise as well as

C language and l.otus Notes developmen. They also
vnderstand the bosiness requitements of EZ Reader and
are oble 10 manstare change Tequests inté EZ Reader
knowledge-base modificarions.

‘No manual inrervention is necessary for the day-To-day
operation of EZ Reader. A local replica of the lots
Notes databases resides on the development maehine;
these databases are used for resting and mainienance of
the system. o addition. EZ Reader ean be run in sirictly
manual mode in which it bypasses the AP eonnection.
Input data in this mode is rerieved from an exvernal Text
file and.altows for quick testing of the knowledge-bas
independent of the APL -

Project Hisfory

Chace Manhatan Bank, Regzinnal Banking, jaunched an
imnative i 19925 to explure how amificiai inmelllgente
{AI} eould help mcer its business ehalienges. At 1hai time,
i? appiteations were wicmiified 10 leverage Al ar Chase
and EZ Reader is one of those implememarions.

EZ Reader siarted with a coneepr paper wiiren by
members of Chase’s Knowledge Basc (KB technolopy
team, mcluding Biightware consultams, i May 1995,
Further developmem of funetional speeificanions, cosi
unalysis and presemations 1o management served lo get
appioval for proiotype development. which began in July
1995 and was finished in Avgust. Develnpment of a
producrion sysiem was pramed appioval in September
1995.

Begmning Seprember 1995, EZ Reader produclion
apphicarion developmem piceceded with onc full-fime
reehnical developer and several pan-time sl ineluding
four business analysts, ihice tesring specialisis, and
numercus technical support personnel who specialized ™
Lotus Notes znd the Chase email nerwork.

The knowlcdge-base. consisting of the wle-base and
case-base, were complered fnist, enabling user Testing
while the Lows Noies API was being developed. Ininial
knowledge-base testing was performed in November,
resubing in aeenraey very elose 1o pur taiget level with
throughpit of one message per  second. Further
retimenienss  inereused the aeeuracy to our poal in
Deeember.  Althongh the knowledge-base eculd have
been deployed at this poimt in 2 semi-manwval mnde,
managemem  deeided for a  single  inregrared
implemenrarion after completion of the Lotus Notcs APL
The Loms Nores AP! was eompleted, consobdated and
tesied with the knowledge-base a fow weeks Jater.

EZ Reader was developed using ART*Enterprise
version 2.0h with the inchrded Microsoft Win32s library,
Visval C/C++ 15 and Lotus Notes version 3.0C al}
running on Windows™ 3.1, The applicarion suns on a PC
with an Intel-based 436/66M1z proeessot. 500MB of hard
disk space and 32MB of RAM. The Lotus Noes server is -
an 1BM 9595 running OS2 vession 2.1.%. with an Isich
based Pentium 122MHz processor, 2 hard disk ditves ol
500MB and 1GB, and 64MB of RAM.

Mecasuring EZ Reader Ferformance

EZ Reader was evaluated before implemeniation fo ensufe
that ChaseDirect production approval criteria were mel.
Fo cvaluate EZ Reader's performance. the team anatyzed
three  measwres:  speed, accurscy &nd  Auromatic
thioughput pefeentage. EZ Reader®s performance on cach
measine is deseribed below, T
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Speed. One essernal socecss erniesion for FZ Rzadet was
thar it 1edoee the .oial amoont of ime spent praces:.az
emails. The carliest 1es1s of £2 Reader knowledge base
Cdemmuonstrated  speed  of one second or less  fm
interpreration fuperions that manoally ook vne minuie ot
mote. After Loms Nores imegrarion. an adoivonal 3-3
seeonds was 1equited for cach message. EZ Reader's
Lotos Nartes integrarion tedoeed the amonmt of rime
needed to atineh and send 1esponses where manoul
intervention was siitl reqoired.

Aceuracy. ChaseDiteer was concerned that any software
wuold be able 10 interprer messages with the requited
levef of accuracy. The estimared aecoracy level fot
manval processing was 98%.  The 1eam set EZ Reader’s
accuracy gual at a rate cqoal {o that of 95% of the
aceoracy of manoal processing.

The case-based rteasoning fogic in the EZ Reader
knowledge-base was able 1o deliver a high level of
acevracy. lis eapability 1o rank the degiee of smmilarity
between ineoming messages and pievioons nressages in fis
ease-base, eombined with rules, resulis in 2 high feve! of
aceutacy.

Avtomatie  Throoghpot  Pereceniage. Automatic
throughput percentage was a measore established by the
1eam fo evaluaie the eqoilibriom between inenming
message eontent and EZ Reader’s knowledpe base. I
1efers 1o the pereentage of messages that ean he pineessed
withuotr manoal infervention. As more cases and rules are
added 1w EZ Reader, the ream expeels To achicve an
automane throoghpor percentage of 80% of muoze.

Doring the carly munths of initial testing, the avromatie
throoghpor pereentage varied fiom 20% to 30%. It {ell
when high volomes of messages with new, vmexpeeied
eonieni were Teceived. 31 also diopped when bosiness
regoitements were implemented o 1efer additfonal rypes
nf messages. Based on a camparisnn of manon) processing
rime with EZ Reader processing rime, the auromeatie
thronghpotr  percentage  translares 1o significant
productivity gains for cach percenrage point gained i
awomatie tThrooghpur. . -

Measores within Lutys Nues calcolare and wack the
volome of messages by category {aoromarie o1 referral),
dare and sender email address, When a deereasing
peicentage of automartic thooghpot Ts dereeted, it alents
the business 10 the need to add new rules or examples 1o
EZ Reader to cnable 11 o recopnize new 1ypes of messapes
sent by eustomers and prospects.

Knowledge Base Testing Method

To test EZ Reader™s knowledge base, the team perfurmed
parallel Testing To compare EZ Reader with manoal
processing, wsing the same messages both manoally and
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inraogh £Z Reader. The resolls from each weie compered
1o 3ssess e Teaainess of the EZ Reader knowledge-tase
{or prodoctien.

Business anzlysis colleered cleenomic copres of the
aenral ineoming messages 1eecived duting o two-week
purfod as rest bed data for the paralle! 1est. EZ Reader
developers nsed actual messages 1eecived by ChaseDirect
2s tnpur data for 1esting EZ Reader. The resiars fed the
test bed messages clectionically info FZ Reader in its
native ART* Enrerprise development mode and prinied the
results, The printvois contained the ineoming messages,
the EZ Reader outpur efassificarions and the amoont of
time it ook EZ Reader 1o proeess the message. The
printools also contained a blank formaned area thar was
vsed 1o 1ecord tvalvation remarks.

Two 1eviewers fiom ChaseDircer who were nu
involved in the original manual processing stage analyzed
the printours. Where EZ Reader produced an incorrect
carcgory or Tesponse, the reviewer noted the expeered
respnnse, and the error was 1eviewed by the EZ Reader
team. ilefinements to the ease-base and rules were made
and wvarified in sobsequent abbreviared tests before the
upplicaiion was approved for prodoetoin.

The Lomrs Nores APl and end-to-end nerwork
contnonications were thoroughly tesied over a period of
weeks using eonventional sysiems 1esting 1eehniques.

Summary

EZ Reader 15 an A} application ihal provides many
rangible and intangible bene firs to Chase Manhanan Bank
as it secks w maxitnize oppurtonities T the Interner
market.

EZ Reader epabled ChuseDircet 1o eliminute ihe cost of

overtime for email processing, hefped meer customer
expeerations for  serviee standards (sueh as rtesponse
rimeliness), provided fur smoother implementarion of
ChaseDirect markering programs and enabled vnattended
proeessing of email on weekends.
-—Smee EZ Reader’s knowledge base was develnped for
ChaseDitect, its infrial oiility was limited to cmail
precessing  for thar  depariment, The following
enhaneements fur EZ  Reader are comrenily  bring
considered:

*  Add busimess knowledge for other business areas who

chouse 1o take advaniage of World Wide Web
communicarion with customers.

* Enable EZ Reader output 1o be addressed
suomarically 1o recipients thiooghour Chase via
Lotus Nutes.

= Aotomarc the bosiness knowledge mainrenanee

fonctions of 1he application, ie., enable ChaseDirect
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business users ¢ interact with £Z Reader 'o chanzc
how ii5 knowledye base interprets messages ang links
the:n to icsponses.

»  Provice the ability to auvtomatically process incoming
messagzes in Spanish 01 othe: Jangeages, providing a
potcmial global marketing advantage.

* Enable EZ Rcader use of historical email and profile
data to personalize EZ Readci processing,

=  Link the comact management system Ty 2 precess that
adds customer knowledge ftom emails pracessed by
EZ Reader.
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