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Abstract

This paper reports on an excellent secretary's knowledge for telephone handling. The secretary's

knowledge has been systematically acquired by 'acquisition as modeling', and they may be

reconstructed to an Electronic Secretary in a Personal Computer again systematically.

Knowledge models reported are, those for conversation, information collection, and various

decisions. The application of the knowledge to communications are discussed.

Keywords Electronic secretary, Telephone handling, Knowledge acquisition, Knowledge

model, Expert system

1. Introduction

This paper introduces excellent secretary's
knowledge applicable to communications
services. [nJapan, a small business starts with a
small office, a telephone set and a secretary for
receiving a telephone call. Due to the growth of
the economy, it has become difficult to employ
an intelligent woman for the secretary. Various
Electronic Secretaries for the purpose had been
studied, but the commercial use has not yet
been reported.

This paper introduces knowledge structures
of excellent secretaries during telephone
handling|2, 3). They are as follows;

l. To show secretary's knowledge structures.

2. T o point out the effectiveness of introducing
the knowledge in communications.

3. To use Knowledge Engineering technique in

a software development.

2. A secretary for telephone service

As an excellent secretary is very helpful, only a
high ranking manager can receive the service at
present. If these services were also available for
other people, it surely improves their
productivity. The secretary's services are;

1. To make a phone call for the boss; to look for
the number, make the call, to negotiate people
there to talk with the desired person. If
unavailable, an alternative person is arranged.
2. To receive all calls, and to treat them in an
effective way, as to minimizing the disturbance
to the boss but still keeping the promptness.

A secretary for a high ranking manager acts as
a face of the company. The person is selected
from highly educated sophisticated women, and
are specially educated to serve in a uniform

way. InJapan, a secretary remains just an agent
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and is inlubited to get in touch with the boss's
business. An electronic version of the secretary
seems casy, and will be useful universally.

The first step of this study is to build a
precision simulator of a secretary, and then it is
deformed to fit the needs. In order to build a
precision simulator of an expert secretary, the
knowledge must be systematically acquired,
and 1t must be reconstructed to an expert system
again systematically.

This had been regarded as impossible or
difficult. At present, however, it has become
possible by knowledge 'Acquisition as
modeling[ 1} and as well as by reconstructing
thus gained knowledge underlaying the original
model and following various Software
Engineering practices which is a reflection of
excellent human knowledge. As this paper is
not a Knowledge Engineering (KE) paper,
further discussions on KE are not made but
Table 1 summarizes technical points in this
study.

Table | Knowledge Engineering techniques

Conventianal This study

—

Structuring After the Prior to the
or modeling | acquisition acquisition
Knowledge Undefined,
Very clear
model unciear or vague
] Model with

Rute based or

Knowledge knowledge based

input-to-output
relationships

Knowledge Non systematic Systematic
acquisition by understanding by anybody
Subjective Objective
Reusability Generally not so Easily reusable to
flexibifity flexible a new application

6 sccretaries were chosen as the experts. They are {ull-
tume general purpose secretaries dedicated to each
general manager heading a business or an organization.
Most of them have been well educated to behave in a
uniform corporate way. After interviews to some of
them for the modeling, they are asked to answert
question forms. All the questions consist of the situauon
and they wrile their behavior (with comments if
necessany ) or correct various ligures when needed. A
study on a knowledge requires several times Q&A.
After a kind of knowledge has been acquired, further
study on the advanced (0\' detailed) knowledge starts.

3. Various knowledge of a secretary
3.1 Conversation knowledge

Figure | shows the knowledge model for 4
conversation between the calling side boss (A)
and the secretary (Sa) together with the other
side boss (B) with the secretary (Sb). A orders

Boss Saecretary : Secratary Boss

g g
Car! sty

SDL-GR for expressing behavior

of a secretary for making a cad,

SoL il!l

corresponchng

to the right

side process. %

SOL-GR for expressng
Figure | Conversation knowledge

C:Il :]

conversational actions
as given by tha MSC.

Sa to 'Call B'. Sa dials B, and asks Sb tc;
connect to B. On Sb's judge to accept it, both Sa
and Sb tell their bosses to talk with. <

The conversation has been acquired by;
Message Sequence Chart (MSC) as shown in
the top of Figure 1. The MSC is converted to a
state transition diagram of each people, forminé
a Process (octagons in SDL) as shown in the
next line. When abstracted, each Process
'Order’
and 'Acknowledge'). These higher level states

corresponds to a respective state (e.g

form a state transition diagram of the boss and
the secretary describing the behavior.

Thus conversational protocols may be
modeled by hierarchical Extended Finite State
Machine (EFSM). When the structure is
known, it is easy to acquire knowledge of both
secretary's telephone handling procedures with
conversations systematically. Knowledge iTS
acquired as an input-to-output relationship on
document basis not by understanding of

Knowledge Engineer.
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Figure 2 [nformation collection knowledge

3.2 Information collection knowledge
On receiving a call, a secretary collects
information on the person. After 'What the
calling person' and 'What the intention' are
understood, the secretary decides what to do.
The understanding of the former is made by a
group of information (name, organization, title,
and so on). The information collecting
knowledge is modeled as shown in Figure 2.
[t consists of following blocks;
1. Sx asks Sy "Who are you?.
2. On receiving the name, it is referred to an
associative memory storing all the people's
information in concern.
3. The decision unit decides next action. When
several Y's are read-out, the decision supplies a
confirmed information pattern to the next.
4. The next necessary information is identified
by comparing with preference pattern. This
starts next conversation. 'Of what company Mr.
Y are you?' '

As these two examples show, a knowledge
model is a dedicated mechanism inherent to a
human behavior or thinking. Once it is
understood, not only the acquisition of the
knowledge but also the application may be

made easily.

3.3 Decision knowledge
Figure 3 shows a model for decision. It consists

of cascaded three stages.

A Filter type decision

detects a special set of inputs or conditions,

lead to a distinctive action

prior to a normal decision point.
On hearing the boss's wife's voice, a secretary
connects the call to the boss skipping further
procedures. This is an example. It saves time as
well as mental energy, and reduces varniations of

inputs to the following decisions.

Type of decision

Filter Inlerence Analog

i Action i

- Action j
- -Action k

Input
}

: Action |
+——-Action m

i Action n

Figure 3

Decision knowledge

Most cases are decided by Inference type. A
matrix type decision table is used. The columns
are for the boss's status and the lines are for the
other party's status. Question forms are sent to
secretaries, and they fill in the next action in
each cross point blank space of a matrix. Use of
table type logic makes the implementation easy.

For delicate situations, Analog type is used.
It became clear in the case when the boss is in

'don't disturb' condition. The secretary decides
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constdering not only the boss's condition but
also;

I the urgency, together with

2. the importance of the call, and

3. the difference of two person's difference of
their positions.

Another series of Q&A (by matrix table)
have been made. For each cross point actions
thus gained are weighted and averaged. They
show a curved surface, and the approximating
equation is obtained using Mathematica.
Figure 4 shows contour lines of the function
corresponding to next actions.

Thus a black box containing an analog
function followed by a multi-level slicer is the
knowledge model.

Subor-

dinate

\

"Call you later on’

Reject

Witference of Pusihon
o
[=4
a

o
3
32 >
E Ask Boss 4
131 % via memo 24,
3
<
<
S
Boss " - * -
2 3 4 5
Idle FDM t Disturb —T:x

Figure 4 Sliced planes at various levels

4. Applications

4.1 Don't disturb service

'Don't disturb' is a basic service of a hotel.
Likewise, it is an indispensable service of ap
Electronic Secrelary for communications. Ap
excellent secretary guards the boss from trivig]
calls, still the person connects a necessary or
important call immediately.

A simulation for evaluating the effectiveness
of the service has been made. Table 2 shows 3
result. The left side tables show the case without
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
person forced to answers any calls, 8.2~8.4% of
time is used for these calls. But in the right side
table (with 'don't disturb') the time disturbed by
trivial calls is decreased to 1/10. Referring to the
lower circled part, the waiting for the delayed
calls ranges from 11.9~37.8 minutes for ordinary

calls, which is allowable inviting no problems.

4.2 Other applications in communications :
Except for don't disturb, secretary's knowledge

may be applied to communications enabling an

Table 2 Effectiveness of 'don't disturb'

Without secreatry

With secreatry's 'don't disturb’

Called nde Called side
Grade of o oy T erminated calls percent occupancy in tme Qrade of Occupancy |7 ermunated calls. percent oceupancy n “"‘f
dort disturd [ in be 2 ks hagher] | ok aghet]  Base dontdisamt |in nme D ranks bigher| | rank tugher|  Basic
] L
Nooe. 1dle 167 % 161 % 161 % 164 % None. idle 16.7% 480% 425% 26%
A linte I ER] 1267% N7 N6% Alide 333% 44D 438% 46.2%
Dontdistrb | 250% 63% 51 % 251 % Dont disturb | 250% 99 % 128% 290%
Very 167% 155 % 16.9% 16.5% Very 167% 06% a7 1.6
Ul 3% (u'\ 82% 541\ Ul 83 4' o1 02 065
L
i 7 gpre—
Decreased to 1/10—7
Calling nde Cailing sde
Orada of o Percent Tite unal to be connected Grde of Oc Percant Time umil to be connected
dontdisturt lin arme | cats 2rnks |1 ank Bamc don't disurb |iname eails lrnks | | ank Basic
Veryurgent | | 9% t2min [Ldmin h lmin Veryupgent | 19% 0.5min | | Omun |05min
+
ira portant Urgert 5% 1 Jown. }14qun.  [b3min {ro portaru Urgent 5% Qdmin | 1 6min [9umin
huminess T 1 bunness
Ordenary 173% 1 2mn 1 Tmn min Ordinary 173% 43| 7 2mun (19 umia
Very urgent sa% {4oon 1 3aun |1 3oun. Very urgent LR Y 1) Raun Y Gmin {14 &min
Non. + 4 Non-
inporant | Urgem 1731% {2mun {1.2mn |1 Zmsn unporant | Urgeat 173% 10.4min | 10 9min |13 9
bumneas T 4 husness
Ordrary | g1 o ( Pomin 13w} 20w Ordinary | 5194 LL9min. | 19 Tmn, [37 tmin
1 J

) )

Delayed without no trouble
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intethigent services.

An example is 'information collection
knowledge' in Figure 2 as applied to the
protocol for a service. A human conduct in co-
operating with other person forms a hierarchical
system as modeled by a hierarchical EFSM's.
Prior to start a service, an information exchange
for validating the service is made, and the
mechanism collects necessary information in a
flexible way.

When a secretary gets a guest's name, but if it
1s insufficient for the identification, the person's
company is asked and further the person's title
is asked. During the cours, occasional noise
might cause a difficulty in hearing. The
secretary repeats the question, and asks 'Are
you [tacht or Hitachi, h for hotel?'

On the contrary, present protocol systems do
not allow any discrepancies from what
determined, even if it is only a bit. It seems too
strict. It irritates people. Using a Personal
Computer, the user feels frequently that "What
an un-intelligent system it is. It sometimes
allows a retry, but it does not allow any errors
where human mistakes are probable. The
design philosophy is not uniform.’

As communications advances, it will happen
'Oh! this

simultaneous language translation service does

also 1n communications service.

not work when it 1s needed." As communi-
cations service advances and is enriched,
various services will be introduced evolu-
tionary and also many kinds of protocols will
appear. Though service provider's systems may
be updated at a time, users' terminals will not
be updated at the instant. A system must co-
exist and co-operate with terminals of various
generations. In such an environment, a more
flexible protocols becomes indispensable.
Secretary's knowledge, such as one for

conversation, information collection as well as

the decision might enable an agent for such a

flexible and intelligent protocols.

5. Conclusion

In this paper, systematic ways of acquiring
secretary's knowledge and the knowledge
models have been reported. As a model is clear,
systematic acquisition of knowledge becomes
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 knowledge in various ways.

These systematic nature comes from modeling or
'structuning’, which is made prior to the acquisition.
(In Knowledge Engineer's (KE's) way, structuring
follows after the acquisition.) Following the model,
knowledge may be objectively acquired as an input-
to output relationship. (In KE's way, it is

subjective.)

From Requirement Engineering view point in
Software Engineering, this way of acquiring
knowledge seems to be a new approach for

formalizing the users' condusts.
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