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Abstract

This paperreportson an excellentsecretary’sknowledgefor telephonehandling.The secretary’s

knowledgehas been systematicallyacquiredby ‘acquisition as modeling, and they may be

reconstructedto an Electronic Secretaryin a PersonalComputeragain systematically.

Knowledge models reportedare, those for conversation,information collection, and various

decisions.The applicationof the knowledgeto communicationsarediscussed.

Keywords Electronic secretary,Telephonehandling, Knowledgeacquisition,Knowledge

model, Expertsystem

1. Introduction

This paper introducesexcellentsecretary’s

knowledge applicable to communications

services. In Japan,a small businessstartswith a

small office, a telephoneset andasecretaryfor

receivinga telephonecall. Due to the growthof

the economy,it hasbecomedifficult to employ

an intelligent womanfor the secretary.Various

Electronic Secretariesfor the purposehadbeen

studied, but the commercialuse has not yet

beenreported.

This paper introducesknowledgestructures

of excellent secretariesduring telephone

handlingl2,3~. They areas follows

I. To show secretary’sknowledgestructures.

2. T o point out the effectivenessof introducing

the knowledgein communications.

3. To use KnowledgeEngineeringtechniquein

2. A secretary for telephoneservice

As an excellentsecretaryis very helpful, only a

high rankingmanagercanreceivethe serviceat

present.If theseserviceswerealsoavailablefor

other people, it surely improves their

productivity. The secretary’s servicesare;

1. To makea phonecall for the boss;to look for

the number,makethe call, to negotiatepeople

there to talk with the desired person. If

unavailable,an alternativepersonis arranged.

2. To receiveall calls, and to treat them in an

effectiveway, as to minimizing the disturbance

to the bossbut still keepingthe promptness.

A secretaryfor ahigh rankingmanageractsas

a face of the company. The person is selected

from highly educatedsophisticatedwomen,and

are specially educatedto serve in a uniform

way. In Japan,a secretaryremainsjust anagent

a softwaredevelopment. S44-04-I



and is inhibited to get in touch with the boss’s

business.An electronicversion ol the secretary

set’ ins easy,awl will be useful tin i versalI y.

[he first step of this study is to build a

precision simulatorof a secretary,and thenit is
deformed to fit the needs.In order to build a

precision simulator of an expert secretary,the

knowledgemust be systematicallyacquired,

andit mustbe reconstructedto anexpertsystem

again systematically.

This had beenregardedas impossibleor

difficult. At present,however, it has become

possible by knowledge ‘Acquisition as

modelingi I]’ and as well as by reconstructing

thusgainedknowledgeunderlayingtheoriginal

model and following various Software

Engineeringpracticeswhich is a reflection of

excellenthumanknowledge. As this paper is

not a Knowledge Engineering(KB) paper,

further discussionson KB are not madebut

Table I summarizestechnical points in this

study.

Table 1 KnowledgeEngineeringtechniques

Structuring
or modeling

After the
acquisition

Prior to the
acquisitiOn

Knowledge
model

Undefined,
unclear or vague

very clear

Knowledge
Rule based ~
knowledge based

Model with
input-to-Output
relationships

Knowledge
acquisition

Non systematic
by understanding
Sublective

Systematic
by anybody
Objective

Reusability
flex bility

6 ~ccrctarseswerc choscn as the esperts. They are full-
time general purpose secretaries dedicated to each
general manager heading a business or an organiz.ation.
\lost of them have been well educated to behave in a
unilorm corporate way After interviews to some of
them for the modeling, they are asked to answer

(itiest2~n forms. Ali the questions consist ol the situation
and they write their behavior (with comments if
necessan) or correci various ligures when needed. A
siudy on a knowledge requires several times Q&A.
\iter a kind of knos~ledge has been acquired. further

stud’, on the advanced (or detailed) kaowledge Starts.

conventional

Generally not so
flexible

This study

Easily reusable to
a new application

3. Various knowledgeof a secretary

3. 1 Conversationknowledge

Figure 1 shows the knowledgemodel for a

conversationbetweenthe calling side boss(A)

and the secretary(Sa) togetherwith the other

side boss(B) with the secretary(Sb). A orders

BOSS Secretary S ecretary Boss
~ c.’I a

—~ —~

~
Sot-CR for .so,e.ee~5 behCoror

Order ~ ..L... ‘~ ot s ~t.ry fo, r,r.hrrr~ •cell

Sot esete

COrreS~ndrrrg
tO the ryct
SO. process.

SOt-CR to, e.r,.eerrrg
tOflVSrSatrOoal actrorri
as groan by the t45c.

Figure 1 Conversationknowledge

Sa to ‘Call B’. Sa dials B, andasks Sb to

connectto B. OnSb’sjudgeto acceptit, bothSa

andSb tell their bossesto talk with.

The conversationhas been acquiredby a

MessageSequenceChart (MSC) as shownin

thetop of Figure 1. The MSC is convertedto a
I.

statetransitiondiagramof eachpeople,forming

a Process(octagonsin SDL) as shownin the

next line. When abstracted,each Process

correspondsto a respectivestate(e.g. ‘Order’

and ‘Acknowledge’). Thesehigher level states

form a statetransitiondiagramof the bossand

the secretarydescribingthe behavior.

Thus conversational protocols may be

modeledby hierarchicalExtendedFinite State

Machine (EFSM). When the structure iS

known, it is easyto acquireknowledgeof both

secretary’stelephonehandlingprocedureswith

conversationssystematically.Knowledge iS

acquired as an input-to-outputrelationship00

document basis not by understandingof

KnowledgeEngineer.

S44-04-2



3.2 Informationcollection knowledge

On receiving a call, a secretarycollects

information on the person. After ‘What the

calling person’and ‘What the intention’ are

understood,the secretarydecideswhat to do.

The understandingof the former is madeby a

group of information(name,organization,title,

and so on). The information collecting

knowledgeis modeledas shownin Figure2.

It consistsof following blocks;

1. Sx asksSy ‘Who areyou?.

2. On receiving the name, it is referred to an

associativememory storing all the people’s

information in concern.

3. The decisionunit decidesnextaction. V/hen

severalY’s areread-out,thedecisionsuppliesa

confirmedinformation patternto the next.

4. The nextnecessaryinformation is identified

by comparing with preferencepattern.This

startsnextconversation.‘Of whatcompanyMr.

Y areyou?’

As thesetwo examplesshow, a knowledge

model is a dedicatedmechanisminherentto a

human behavior or thinking. Once it is

understood,not only the acquisition of the

knowledge but also the application may be

madeeasily.

3.3 Decision knowledge

Figure3 showsamodel for decision.It consists

of cascadedthreestages.

A Filter typedecision

detectsa specialsetof inputsor conditions,

leadto a distinctiveaction

prior to anormal decisionpoint.

On hearingthe boss’swife’s voice, a secretary

connectsthe call to the bossskipping further

procedures.This is an example.It savestime as

well asmentalenergy,andreducesvariationsof

inputsto the following decisions.

~. -.

k

Figure3 Decisionknowledge

Most casesare decidedby Inferencetype. A

matrix typedecisiontableis used.The columns

arefor the boss’sstatusand the linesare for the

other party’s status.Questionforms are sentto

secretaries,and they fill in the next action in

eachcrosspoint blank spaceof a matrix. Useof

tabletypelogic makesthe implementationeasy.

For delicatesituations,Analog type is used.

It becameclear in the casewhen the bossis in

‘don’t disturb’ condition. The secretarydecides

Figure 2 Informationcollectionknowledge

Type of decision

in(crctcc
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c I sid erin g not only the boss’s condition bitt

tI so;

• the urgency,togetherwith

2. the importanceof the call, and

3. the differenceof two person’sdifferenceof

their positions

Another series of Q&A (by matrix table)

havebeen made.For eachcrosspoint actions

ihus gainedare weightedandaveraged.They

show a curvedsurface,and the approximating

equation is obtained using N4athematica.

Figure 4 showscontour lines of the function

correspondingto nextactions.

Thus a black box containing an analog

function followed by a multi-level slicer is the

knowledgemodel.

Sribo,-

Irca!c

0 ColIrro-
2

Boo

Boss
2 3 4 5

Idle Doet D,sturb

least Mae

Figure 4 Slicedplanesat various levels

4. Applications
4. 1 Don’t disttirb service

‘Do nt disttirb’ is a basic service of a hotel

Likewise, it is an indispertsableservtceof an

Electronic Secretaryl~or communications.An

excellent secretaryguards the boss from trivial

calls, still the personconnectsa necessaryor

importantcall immediately.

A simulation for evaluatingthe effectiveness

of the servicehas beenmade. Table 2 showsa

result. The left sidetablesshow thecasewithout

the service,while the right side tables with the

service.The upper circled part in the left side

table (without ‘don’t disturb’) shows that, as a

personforcedto answersanycalls, 8.2—~8.4%of

time is usedfor thesecalls. But in the right side

table (with ‘don’t disturb’) the time disturbedby

trivial calls is decreasedto 1/10.Referringto the

lower circled part, the waiting for the delayed

callsrangesfrom 11 .9~37.8minutesfor ordinary

calls,which is allowableinviting no problems.

4.2 Other applicationsin communications

Except for don’t disturb, secretary’sknowledge

may be applied to communicationsenablingan

Table 2 Effectivenessof ‘don’t disturb’
Without secreatry
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intelligent services.

An example is ‘information collection

knowledge’ in Figure 2 as applied to the

protocol for a service.A humancondttct in co-

operatingwith otherpersonformsa hierarchical

systemas modeled by a hierarchical EFSM’s.

Prior to starta service,an informationexchange

for validating the service is made,and the

mechanismcollectsnecessaryinformation in a

flexible way.

Whena secretarygetsa guest’sname,but if it

is insufficient for the identification,the person’s

companyis askedand further the person’stitle

is asked.During the cours, occasionalnoise

mtght causea difficulty in hearing. The

secretaryrepeatsthe question,and asks‘Are

you Itachi or Hitachi, h for hotel?’

On the contrary,presentprotocolsystemsdo

not allow any discrepancies from what

determined,evenif it is only a bit. It seemstoo

strict. It irritates people. Using a Personal

Computer,the user feelsfrequently that ‘What

an un-intelligent system it is. It sometimes

allows a retry, but it doesnot allow any errors

where humanmistakesare probable. The

designphilosophyis not uniform.’

As communicationsadvances,it will happen

also in communicationsservice. ‘Oh! this

simultaneouslanguagetranslationservicedoes

not work when it is needed.’As communi-

cations service advancesand is enriched,

various serviceswill be introduced evolu-

tionary and also many kinds of protocolswill

appear.Thoughserviceprovider’ssystemsmay

be updatedat a time, users’ terminalswill not

be updatedat the instant. A systemmust co-

exist and co-operatewith terminalsof various

generations.In such an environment,a more

flexible protocolsbecomesindispensable.

Secretary’sknowledge. such as one for

conversation,information collection as well as

the decision might enablean agentfor such a

flexible and i utelli gentprotocols.

5. Conclusion

In this paper, systematicways of acquiring

secretary’sknowledge and the knowledge

modelshavebeenreported.As a model is clear,

systematicacquisition of knowledgebecomes

easy. The application to communications

service have been discussed.As far as the

model is kept, it is easy to reuse,modify and

apply the knowledgein variousways.

Thesesystematic nature comes from modeling or

‘structuring’, which is made prior to the acquisition.

(tn Knowledge Engineer’s (KE’s) way, structuring

fotlows after the acquisition.) Following the model,

knowledge may be objectively acquired as an input-

to output relationship. (In KE’s way, it is

subjective.)

FromRequirementEngineeringview point in

Software Engineering,this way of acquiring

knowledgeseemsto be a new approachfor

formalizing the users’condusts.
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