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Word processing is now a
major end use applica-
tion of computers.
‘Author systems’ which
can treat text as a ling-
uistic structure as well
as a string of characters
to be manipulated will
make today’s word pro-
cessing systems seem
primitive. While such
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systems remain on the
horizon, intelligent prog-
ramming tools and trans-
lation aids are already
here.

The 1980s have seen the advent
of the first commercial applica-
tions of artificial intelligence re-
search. The two prime examples
are expert systems and natural
language processors. These de-
velopments have already begun
to affect the design of office
computers. Future office work-
stations will have some ‘under-
standing’ of office procedures
and of the goals of office work-
ers and their organisation.
Also, they will have natural lan-
guage interfaces. This will
enable office workers to interact
with the workstation in their
native language rather than in
some artificial language. More-
over, the workstation will act as
a linguistic consultant in
facilitating the preparation,
manipulation and translation of
full text documents.

The present situation

While the full realisation of
such capabilities in marketable
office computers is unlikely
before the 1990s substantial
portions are already within
reach of present day microcom-
puters, notably English lan-
guage dialogue systems, semi-
automatic translation systems,
and linguistic editors. By the
latter I mean special software
which runs on word processors
and assists writers and typists
in checking for proper spelling,
grammar and style. Good ex-
amples are the Writer's Work-
bench which was developed at
Bell Labs, and IBM’s CRITIQUE.
Various microcomputer based
semi-automatic translation sys-
tems are currently on the
market. They offer word pro-
cessing facilities specifically
tuned to the translator’s job and
produce the first draft of a

translation which is then edited
by the translator. Some of these
microcomputers can serve as
front end processors for more
advanced translation systems
based on mini or mainframe
computers.

Machine translation
Reports on the cost effective-
ness of machine translation
have already appeared. In 1983
the first conference on applied
natural language processing
was organised by the American
Organisation for Computation-
al Linguistics (ACL). There
Jonathan Slocum presented the
results of a comparative study
which pitted the normal proce-
dure (human translation and
post-editing) against a machine
translation procedure. (The
machine output was revised by
a human translator.) The total
cost of semi-automatic trans-
lation, including software and
hardware cost, turned out lower
than normal translation. The
translations produced under
the two conditions were judged
to be of comparable quality. An
important practical advantage
of machine aided translation
will be a reduction in the time
required for translation pro-
jects.

Dialogue systems
A useful scheme for evaluating
the capacities of natural lan-
guage dialogue systems has
been prepared by a team of ex-
perts under the auspices of
ACL. They distinguish three
levels of linguistic skill at
which dialogue systems may
operate. At the lowest level
(level one) we find all the sys-
tems currently available for
practical use, such as INTEL-
LECT and the French language
dialogue system SAPHIR. Level
two systems so far exist solely
as laboratory prototypes, and
work on level three systems has
only just begun.

The following summary of
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the three levels may serve as a
point of departure for further
discussion. Level one systems
contain a basic package of soft-
ware modules for:

e the analysis and interpreta-
tion of recurring words, word
groups and sentences, es-
pecially interrogatives

® generating sentential ans-
wers

e extending and adapting the
vocabulary of words and idioms
the system can draw upon

e constructing queries in the
formal language used by the
database management system.
Level two systems offer power-
ful methods of solving referen-
tial descriptions (ie various
types of noun phrase, referring
to objects, states and events in
the domain with which the
database is concerned). They in-
corporate the following addi-
tional design principles:

e the linguistic modules can to
a high degree be guided by
‘world knowledge’, ie a rep-
resentation of the database’s
domain of interest

® the discourse context (ie pre-
ceding questions, commands,
answers, etc) is retained and
exploited to the full

® input sentences are not
translated straight into the
formal database query lan-
guage but into a logical inter-
lingua, often a form of first
order predicate calculus. All
sorts of linguistic phenomena
can now be dealt with in a more
general and satisfactory
manner. Moreover, the step of
translating from the logical in-
terlingua to the formal query
language is relatively simple.

Level two

These further basic principles
enable dialogue systems to in-
terpret referential descriptions.
Dialogue systems at level two
are considerably better equip-
ped to determine the correct re-
ference of noun phrases than
their predecessors. Suppose a
car repair information system
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Facilities typically offered by level one dialogue systems*

1 Answering factual questions refating to data in common types of
database system.

2 Co-ordinating data files (eg ‘What is Smith’s location?’ is expanded into
‘What is the location of the department of Smith?’).

3 Resolving simple cases of pronominalisation (ie finding out what
pronouns refer back to; difficuit cases are still beyond most systems’
reach).

4 Handling simple cases of ellipsis. {Elliptical questions are incomplete
and refer back to earlier sentences in the dialogue: ‘Where is John? ... and
Peter?.)

5 Giving co-operative answers to 'null questions’ {eg to the question ‘How
many copies of book X have you in stock?’, the system might answer not
with ‘None’ but with ‘That book is not known to me’ or ‘That book is sold
out’).

6 Enriching linguistic knowledge through interaction with the user (eg
‘Define “JD" as “Jefferson Davis Jones”. Let “Q1 Smith salary” = “What
is the salary of employee Smith?”’. Q1 JD age?’.)

7 Paraphrasing input sentences (queries, commands) so that the user has
some check on whether they have been correctly interpreted.

8 Correcting spelling errors in input sentences, and reacting meaningfully
to ungrammatical input.

9 Updating data using commands in natural language (eg ‘Change Bob
Day’s location to Building 7').

10 Answering ‘metaquestions’ such as ‘What are the permissible values

i for employee job titles?’; ‘'How up-to-date are the sales data?’; What

- information is in the database?’; ‘Can you handle relative clauses?’

| * {Adapted from Hendrix, 1982}

is asked: If I want to top up the
water, where do I find the filler
cap? The decision that it is the
cap on the radiator and not the
petrol tank is based not on ling-
uistic rules but on knowledge of
cars.

Nor can the discourse context
be disregarded when it comes to
resolving referential descrip-
tions. Take the stock control
database of a bookshop when it
is commanded to ‘Give titles in
stock and prices’. If the dialo-
gue system is functioning at
level one it will produce a com-
plete list of all the books in
stock. A level two system, by
contrast, takes account of what
has gone before. For example,
after having been asked ‘Do you
know any of Virginia Woolfs
books?’ the response to the ‘Give
titles . ..” command will confine
the list to works by that author.
And the noun phrase ‘the same’
in a subsequent command, ‘Now
the same for Iris Murdoch’ will
be interpreted correctly as well.
(This is also an example of pro-
nominalisation, which would
stump a level one system: ‘the

o

same’ refers not to an object
mentioned earlier but to an ear-
lier sentence in the dialogue.)

Level three

Dialogue systems of level three
will be capable of reasoning
about mental states, such as
goals, plans and beliefs. They
will have to draw on an impor-
tant extra source of informa-
tion: knowledge of goal directed
behaviour. Starting from needs
and goals that they attribute to
users, to themselves and poss-
ibly to third parties, they will be
able to evolve plans and pro-
posals which will as far as poss-
ible accord with the interests of
those parties. The answers of
such dialogue systems are
based on such plans. Robert
Wilensky of the University of
California at Berkeley is one of
the first to have started on the
construction of such a system.
He is developing a program
which can act as a ‘consultant’
to users of the UNIX operating
system, the chief purpose of the
consultant being to help inex-
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