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Schedule

AP 2 — )b

Opening S&S’SiO”l MONDAY, AUGUST 13

Chairman: Professor Gunnar Hambraeus

14.00-14.30  Opening Ceremonies
H.M. Carl XVI Gustaf, King of Sweden
Ambassador Masahisa Takigawa
Minister Hans Blix
Mr. Soichiro Honda

14.30-15.15  Keynote Address
The Impact of Automated Information Processing on Society
Professor Heinz Zemanek

17.00-17.45  Case Study Introduction
Automated Information Processing in Medical Care
Professor Sixten Abrahamsson

The maChineS TUESDAY, AUGUST 14

Chairman: Professor Erik Sandewall

DIURIDLIBESNES IS D IN—F VTSI RKFIL

09.15-10.00  Lecture
Impacts and Characteristics of Automation and Automated
Information Processing Technology
Professor Reikichi Shirane
10.00-10.30  Discussion
11.00-11.45  Lecture
The State of the Art in Information Processing
Professor Sidney Michaelson
11.45-12.15  Discussion
14.00-14.45  Lecture
Long Range Prospects for Intelligence in Information Processing
Systems
Professor Edward Fredkin
14.45-15.15  Discussion
Introductory comments:
Professor Alwyn Scott
15.15-15.45  Case study Continuation
Forecasting on Medical Resources and their Allocation by the
Method of a Simulation Model
Professor Kazuhiko Atsumi
16.15-17.00  Open discussion of the entire day
Introductory comments:
Professor Takemochi Ishii

_I/COVERIES
ermational
FYPUs T

The lndIVZdual WEDNESDAY, AUGUST 15 BIRVIBEBOEASS

Chairman.: Professor Torgny Segerstedt

09.00-09.45  Lecture
Automated Information Processing: Extending or Unbalancing
Human Capacity?
Professor Harold A. Linstone

09.45-12.15  Discussion of the Effects upon the Family Structure, the House-
hold, the Work Place and Vocational Training
Discussion Introductions:
Professor Murray Eden
Professor Kristen Nygaard
Professor Yoichiro Murakami
14.00-15.45  Discussion of the Effects upon Primary and Adult (lifelong)
Education
Discussion Introductions:
Professor Henri Tajfel
Professor Zvonimir Damjanovié
Professor Richard Ichiro Emori
16.00-16.30  Case Study Continuation
Health Care Program
Docent Hans Peterson ’ SEARS

16.30-17.00  Open discussion of the entire day




Society and computers mwrsbay, avoust 16

Chairman: Professor Gunnar Heckscher

09.00-09.45  Lecture
Societal Implications due to Automated Information Processing
Professor Klaus Lenk

09.45-11.30  Discussion of Political Power through Computer Systems
Discussion Introductions:
Professor Ithiel de Sola Pool ! :
Professor Shuhei Aida Wonebuicimemal B e
Counseiller Politique Thierry de Beaucé

— ~ R nih ras
11.30-12.00  Case Study Continuation 2D I—-FTUEREBESETOMER

Society and the All Comprising Medical Information System
Docent Hans Peterson

13.30-14.45  Discussion of Information Processing in the Public Sector
Discussion Introductions:
Deputy Director General Ingar Palmlund
Professor Umberto Pellegrini
Professor Toru Yoshimura

15.00-16.15  Discussion of the Implication for the Labor Market
Discussion Introductions:
Dipl. Ing. Fred Margulies
Professor Samuel Edward Finer

16.15-17.00  Open discussion of the entire day
Introductory comments:
Professor Toshiro Terano

Open SesSion  may, aveust 1

Chairman: Professor Gunnar Hambraeus

10.00-10.30  Summary of Earlier Discoveries Symposia
Tokyo: Definition and Identification Studies on Conveyance of
Values, Effects and Risks in Environmental Synthesis
Rome: On the Humane use of Human Ideas
Paris: Communication in Human Activity NN 21— ARTEEROBAKODNED

Professor Eduardo R. Caianiello

10.30-11.30  Summary of Stockholm Discoveries Symposium
Man and Society — Automated Information Processing

Case Study — Professor Sixten Abrahamsson
The Machines — Professor Erik Sandewall
The Individual — Professor Torgny Segerstedt
Society and Computers — Professor Gunnar Heckscher
11.30-11.45  Declaration of the Honda Foundation
Ambassador Takeso Shimoda
11.45-12.00  Symposia Accomplishments

Professor Gunnar Hambraeus

Social program

Engineering Sciences

- Sunday 12 August  17.00 Welcome Reception at Grand Hotel, Saltsjobaden
Monday 13 August 15.15 Reception given by Mr. and Mrs. Soichiro Honda
19.30 Symposium Dinner at Grand Hotel, Saltsjobaden
Tuesday 14 August 19.30 Reception given by the City of Stockholm
Wednesday 15 August 19.30 Concert at Royal Palace
20.00 Opera, Drottningholm Court Theatre
Thursday 16 August 18.15 Reception given by Japanese Embassy
19.30 Dinner at Djurgardsbrunns Wirdshus
Friday 17 August 12.30 Lunch given by the Royal Swedish Academy of WVATODEES



Scientific committee
EITRE S

Chairman
Professor G Hambraeus
The Royal Swedish Academy of Engineering Sciences

Vice-chairman
Professor S Aida
University of Electro-Communications, Honda-Foundation, Tokyo

Scientific secretary
Professor H Lawson
University of Linkoping, Sweden

Professor E Caianiello
University of Salerno, Italy

Professor S Abrahamsson
University of Gothenburg, Sweden

Professor G Heckscher
University of Stockholm, Sweden

Professor E Sandewall
University of Linkdping, Sweden

Professor T Segerstedt
University of Uppsala, Sweden

Professor S Wikstrém
University of Lund, Sweden

Organizers
B

Bruce M. Adkins — reporter
France

Gunnar Hansson — organizing secretary
Royal Swedish Academy of Engineering Sciences, Stockholm

Eleonor Johansson — secretariat
University of Linképing

Birgitta Juhlin-Dannfelt — secretariat
Agma Office Service Stockholm

Shojiro Miyake — representative
Honda Foundation Tokyo

Yasuro Nakano — representative
Honda Foundation Tokyo

Martin Thorén — secretariat
Royal Swedish Academy of Engineering Sciences, Stockholm

Vaike Waher — secretariat
Agma Office Service Stockholm



Participants

ZInE

Professor § Abrahamsson
Professor S Aida

Professor K Atsumi

Political Counsellor T de Beaucé

Professor E Caianiello
Professor Z Damjanovi¢
Professor M Eden
Professor R I Emori
Professor S E Finer
Professor E Fredkin

Professor G Hambraeus

Professor G Heckscher

Professor T Ishii

Professor H W Lawson, Jr.

Professor K Lenk
Professor H Linstone
Dipl. Ing. F Margulies
Professor S Michaelson
Professor Y Murakami
Director R Narasimhan
Professor K Nygaardr
Doctor L. Obeng

Deputy Director General
1 Palmlund

Professor U Pellegrini
Docent H Peterson
Professor E Sandewall
Professor A Scott
Profe;sor T Segerstedt

Professor R Shirane

Professor I de Sola Pool
Professor H Tajfel
Professor H Terano

Mr. Y Tsutsumi
Professor § Wikstrém
Professor T Yoshimura

Professor H Zemanek

Chemistry, University of Gothenburg, Sweden

Systems Science, University of Electro-Communications, Tokyo, Japan
Medical Electronics, University of Tokyo, Japan

Political Science, Political Counsellor, French Embassy in Morocco
Physics, University of Salerno, Italy

Life Sciences, University of Belgrade, Yugoslavia

Biomedical Engineering, National Institutes of Health, Bethesda, USA
Mechanical Engineering, Seikei University, Tokyo, Japan

Political Science, University of Oxford, Great Britain

Computer Science, Massachusetts Institute of Technology, USA

Engineering Sciences, Royal Swedish Academy of Engineering Sciences,
Stockholm, Sweden

Political Science, University of Stockholm, Sweden

Systems Engineering, University of Tokyo, Japan

Electrical Engineering, University of Link6ping, Sweden

Public Administration, University of Oldenburg, West Germany
Systems Science, Portland State University, USA

Engineering, University of Technology, Vienna, Austria
Computer Science, University of Edinburgh, Great Britain
Philosophy of Science, University of Tokyo, Japan

Computer Science, Tata Institute of Fundamental Research, Bombay, India
Computer Science, University of Oslo, Norway

Biology, United Nations Environment Programme, Nairobi, Kenya

Administrative Development, Swedish Agency for Administrative
Development, Stockholm, Sweden

Applied Electronics, University of Milan, Italy

Medicine, Stockholm County Council Public Health Board, Stockholm, Sweden

Computer Science, University of Linkoping, Sweden
Electrical Engineering, University of Wisconsin, USA
Sociology, University of Uppsala, Sweden

Electrical Engineering, Telecommunications Science Foundation, Tokyo,
Japan

Political Science, Massachusetts Institute of Technology, USA
Psychology, University of Bristol, Great Britain

Control Engineering, Tokyo Institute of Technology, Tokyo, Japan
Science and Technology, Japanese Economic Journal, Tokyo, Japan
Business Administration, University of Lund, Sweden

Philosophy of Science, University of Saitama, Japan

Computer Science, International Business Machines, Vienna, Austria
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COMPUTERS AND SOCIETY: INTERNA-
TIONAL SYMPOSIUM ON AUTOMATED IN-
FORMATION PROCESSING

“The Computer is here to stay, and it is going to
help us all to achieve a better world.” With this
declaration of faith, His Majesty King Carl Gustav
of Sweden opened the fourth international Sympo-
sium of the Honda Foundation’s ‘“Discoveries”
Project, held at Saltsjébaden, Stockholm, from 13
to 17 August 1979. Organised by the Royal
Swedish Academy of Engineering Sciences (the
IVA) the Symposium had the general title Man and
Society — Automated Information Processing, a
subject which took the basic “Discoveries’ objective
— the humane use of human ideas — deeply into
one of the most controversial areas of modern
technology. As the King also said in his address, all
progress has two aspects, and we cannot enjoy the
benefits of new tools and new techniques without
also studying possible negative effects.

Automated information processing is in fact
already widely used in many areas of human en-
deavour, not only in more or less ‘“pure” science
and technology but also in many day-to-day
administrative functions notably in commerce,
accountancy, and the bureaucracy of government
and local administration. It is probably in this
last field that it has so far created most public
anxiety, based on fears that computerised filing
of personal information about many, or even all,
citizens is some form of affront to personal privacy.
This public anxiety has led to demands in many
countries that ‘“computer bureaucracy” should
be legally regulated and controlled . . . and it
happens that in Sweden such legal controls have
already been instituted.

But another fear, which may well prove more
serious than that for individual privacy, is the fear
that computers in office work and administration
could lead to severe unemployment in these
sectors.

Already many routine tasks in record keeping
and correspondence are being taken over by
automatic devices: already the effects can be seen
in reduced conventional correspondence by post,
greatly reduced manual record keeping, and a
great increase in computers “talking” directly
among themselves without human intervention
— vyielding the results of their conversations to
their human paymasters through sophisticated
“interface” equipment such as input/output termi-

nals often at great distances from the computing
centres.

These matters — and the important human
and sociological questions they raise — were the
subject of a keynote address in the Saltsjobaden
Symposium’s opening session from Professor
Heinz Zemanek, of the Technical University of
Vienna. Before this address, however, and follow-
ing the formal opening of the Symposium by HM.
the King, there were speeches of welcome and
encouragement to the participants from Professor
Gunnar Hambraeus, Managing Director of IVA and
Chirman of the Symposium’s Scientific Commit-
tee; from H.E. Masahisa Takigawa, Ambassdor
of Japan in Sweden, who read a special message of
support from his country’s Prime Minister; from
the Swedish Minister for Foreign Affairs Mr. Hans
Blix; and finally from Dr. Soichiro Honda, found-
er of the Discoveries Project and of the Honda
Foundation. Dr. Honda, who despite the fact
that but for him the Symposium could not have
taken place, insisted on being referred to as an
“Observer”, and repeated an earlier commitment
to devote the rest of his life to furthering the Dis-
coveries Idea and Project.

In his keynote address Professor Zemanek,
a Past President of the International Federation of
Information Processing (IFIP) reinforced the
King’s call for careful analysis of the sociological
effects of automated information processing,
and so reinforced the raison d’etre of the Symposi-
um. The purpose of this advanced technology, he
said, was work-load reduction, and this must of
course affect employment.

The transitional problems might be hard — in
particular if the transition took place so rapidly
(as was in fact happening) that some professions
and occupations became redundant within the
lifespan of those concerned — but the eventual
outlook could only be optimistic.

Nevertheless long-term and permanent social
changes were to be expected, of which the “de-
humanisation” of some existing personal relation-
ships would certainly have a mixed welcome
from the public. One most important effect would
be the “centralised decentralisation” of much
administrative work through the use of many




remote terminals connected with a central com-
puter installation. (This effect had been referred
to in earlier Discoveries meetings — in particular as
eliminating the need for social concentration in
towns and cities hitherto necessary for the transac-
tion of much everyday business.*)

Professor Zemanek included in his talk some
most valuable remarks on the structure and evo-
lution of computer languages, and on develop-
ments towards what is today commonly referred
to as Artificial Intelligence. It was perhaps a
salutary experience to hear a renowned expert on
computers insisting that although a computer
might change, or destroy, information it could
not generate new information with more “basic
content” than that fed to it. For some who
have — with Descartes — felt this to be axiomatic,
the declaration surely made “AI” socially and
morally, as well as technically and logically,
acceptable.

One potential use of large computer systems
referred to by the Professor was for feedback from
the mass of the people following transmission to
them of administrative and governmental infor-
mation, Although a “Computerised political
system” had not yet been attempted, he was
convinced that it would be. “Our fate” he con-
cluded “will remain in our hands, because com-
puters will return decision-making tous .. .......
regenerating belief in humanities, in art and in
religion”. It would be interesting to see what
comments this might stimulate in later sessions
of the Symposium concerning concepts of “ideal
democracy”, in world communities which even
if ideally informed could never be ideally (i.e.
fully and equally) knowledgeable about technical
matters.

Following Professor Zemanek (and an interval
for a mid-afternoon Reception offered by the
Honda Foundation before the departure of His
Majesty) the Symposium then got down to the
first stage of a practical “Case Study” of auto-
mated information processing — its application in
medical care.

* The sociological merits of such decentralisation do not, however,
seem to be universally recognised: the human being can need
fellow company for many reasons besides operational efficiency.

The subject was introduced by Professor Sixten
Abrahamsson, of the Swedish Medical Research
Council and Chairman of the Stockholm County
Reference Group for the Development of Medical
Information Systems. Referring to a recent world
conference decision calling for ‘“health for all by
the year 20007, Professor Abrahamsson rather
easily showed that this goal could hardly be
achieved without a wide introduction of auto-
matic processing of medical data. This is a matter
which in the recent past has provoked considerable
controversy among medical personnel and others,
and it was encouraging to hear that a rather more
positive ambience than hitherto was now develop-
ing. There are undoubtedly many applications in
medical care — notably in individual record keep-
ing and in rapid diagnosis — where computers
offer obvious and important benefits. But it is
still not easy to believe that the fully automatic
doctor is just round the corner. (Later sessions
of the Symposium were to show the very consider-
able advances made in this field by the Host
country, Sweden.)

This fourth “Discoveries’ Symposium was
the latest in an ongoing series which began in
Tokyo in October 1976, and had since continued
in Rome (November 1977) and Paris (October
1978). The general objective of the series —
originally conceived by Dr. Soichiro Honda at
the creation of the Honda Foundation — is to
bring together top world scientists and humanists
from a wide range of disciplines to examine to-
gether present and future world problems, and
to arrive at new approaches and ideas for their
resolution. The Saltsjobaden meeting was attended
by some 50 such representatives from Europe,
Japan, America, India and Africa.



AUTOMATED INFORMATION PROCESSING
SYMPOSIUM: DAY 2

If the first day of the “Discoveries” Stockholm
Symposium was marked (in particular through the
keynote address of Professor Heinz Zemanek) by
restrained conservatism concerning possibilities for
“Artificial Intelligence”, the second day must be
noted for the opposite emphasis. Several partici-
pants seemed ready to attribute supra-mechanical
potentialities to what the session title described
generally as “the machines’, and in at least one
case the claimed potentiality was for supra-human
super-intelligence which, should it in fact be
achieved in practice, would surely defy subsequent
description as Artificial. It is probably unwise,
in view of the realisation of so many concepts
of one-time science fiction, to classify even the
most imaginative claim as no more than that
— and it is perhaps fortunate that the difficulties
of defining super-intelligence (or for that matter
“conventional AI’’) left escape routes for those
unsure whether they were ensnared in a real or
an artificial dilemma. However that may have
been, the enthusiastic debate both within and
beyond the session limits testified to the profound
depths of thought engaged.

The session was chaired by Professor Erik
Sandewall of Linkoping University, and began
innocently enough with a most helpful synthesis
of the history, nature and impact of automation
and automated information processing. Presented
by Professor Reikichi Shirane, President of the
Telecommunications Science Foundation in
Tokyo, this set the scene by recalling the origins
of large-scale automatic processing in the US car
industry some half a century ago; the subsequent
development of multiple servoloop systems (ini-
tially mainly for military purposes in World War
IT); and the post-war expansion of such concepts
into cybernetic* automation or “cybernation”.

Professor Shirane traced the effects of these
various stages in man’s increasing use of sophisti-
cated control arrangements, not only in industrial
production but also in fields such as agriculture
and mining, transport and communications,
accountancy, banking, and in ‘“non-industrial
social systems” such as management and adminis-

*The American mathematician Norbert Wiener (1899 - 1969) who
introduced the term cybernetics, insisted that he had only given
an appropriate name to a long-existing characteristic of certain
control systems — not only in machines but particularly in living
beings.

ration, education and medical care.* The Pro-
fessor pointed out how these applications had been
made possible and worthwhile by developments
in the technical performance of the computers
used — notably increased operating speeds and
computing capacities, increased memory capa-
cities and reliabilities, and greatly reduced costs.
However, he did not suggest that any of these
attributes made the machine more than an impor-
tant extension of the information processing
capabilities of the men in control; and he con-
cluded with some challenging remarks on machine/
man relationships in Japan and the impact of the
ever more ubiquitous computer on the Japanese
social scene.

Professor Shirane was followed by Professor
Sidney Michaelson (Edinburgh University) whose
presentation of “The State of the Art in Informa-
tion Processing” was a compendium of facts and
figures illustrating the remarkable progress of
computing machines over the past quarter century.
To cite just one example of this progress, the
Professor gave some details of a typical “quite
large machine” of the early 1950s: 20 to 30 high-
speed registers and a file store of a few thousand
numbers. Today he said (or rather, in view of the
speed of current development, yesterday) children
could buy as toys devices of very small physical
size which were a thousand times faster than that
typical early machine, with a thousand times more
immediate working storage and a thousand times
the backing storage. Or again, about 400 dollars
could now buy a machine bigger than what in 1958
was to do all the computing work of London
University; while about 5000 dollars could buy
a highly sophisticated machine for such complex
work as modelling weather or queueing, or (“if
we knew anything about it”) society.

Very much more expensive and sophisticated
machines do of course exist, and at this level
very high speed machines capable of 200 to 400
million arithmetical operations per second on
work for which they are suited (or mathematical
work such as the solution of partial differential
equations at slower but still very high speeds)
can be bought in the USA for 10 to 15 million

*Automated information processing in relation to medical care was
the subject of a “Case Study” continuing throughout the Sympo-
sium: see previous and later references.
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doliars.

However, while the machines themselves have
developed so rapidly, this is not true of program-
ming, which although it has advanced in certain
ways (eg. through the use of “high level program-
ming languages’) remains a complex, tedious and
difficult matter with some programs requiring tens
of man-years to develop.

Nevertheless there is no real impediment to the
expansion of computer applications over a vast
and increasing area, and Professor Michaelson
was expressing the concern of many when he
wondered what will happen as automatic infor-
mation systems spread to that part of the work
force (now estimated in some countries as up to
50%) which is employed in ‘shovelling around”
papers, forms, and the correspondence of bureau-
cracy. Almost all routine office work could be
mechanised, which could well lead to a 2/3 reduc-
tion in the number of people needed for this
paper-shovelling, and such a reduction could
probably be achieved — given sufficient effort
and priority — in 3 to 4 years. Without special
priority the change might take 20 years, and even
on this time scale it would constitute an extremely
severe social problem.

Subsequent discussion (notably contributions
from Professor Harold A. Linstone of Portland
State University Futures Research Institute, and
Professor Ithiel de Sola Pool of MIT) led to some
qualification of the figures above though not of
the indicated trend. Professor Linstone also
pointed out that, although some types of em-
ployment could be eliminated by widespread
automatic information processing, other new and
perhaps more rewarding employment was likely to
be created.

It was left to Professor Samuel Finer (Oxford
University) to put into somewhat forceful words
a basic comment on employment which, sur-
prisingly, rarely seems to be heard in discussions
of this nature. Noting the post-World War II
trend (still continuing) from productive labour
in industry or agriculture to basically non-produc-
tive labour in bureaucracy, he reminded all present
that the non-productive sector was nonetheless
a consumer of goods and services, and must neces-
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sarily be “borne on the backs™ of the producers
of these goods and services. From the point of
view of such production, paper-shovellers were
no less unemployed than were those without
jobs.

This concluded the morning’s session, and gave
participants ample material for discussion over
luncheon. However it was the first paper of the
afternoon, by Professor Edward Fredkin of MIT
(former jet fighter pilot with a long and distin-
guished record in computing and the approach
to Artificial Intelligence) to lead the thoughts of
his colleagues to the highest flights of speculation
about where the development of AI might lead
us all, unless carefully and adequately controlled.

There is no questioning the seriousness of such
speculation, nor the bulk of evidence at its base.
Nor, surely, is it to be questioned that the limits
to what Professor Fredkin suggested remain (for
the present at least) limits of logical philosophy
rather than of physical science*. Only thus could
the session have found itself considering what (in
the apt words of Professor Henri Tajfel of Bristol
University) was a proposal that man would create
— or perhaps re-create — God but then, because of
uncertainty whether God would treat His human
designer with due kindness and respect, would
place Him under the control of an appropriate
international institute until His benevolence could
be guaranteed.

This in no way implies that the proposition was
not to be taken seriously — as indeed it most clearly
was by all present. However there were certainly
some who found difficulty in accepting as logically
possible that man, having succeeded in creating an
“artificial” super-intelligence, which by definition
had to be in part beyond man’s comprehension,
could then use his own inferior intelligence to
ensure that his creation was “‘safe”’.

Similarly it seemed logically - difficult to accept
that, should the super-intelligence be created not
within the control of a “‘responsible international
body”, but rather as a result of individual and
possibly clandestine efforts by someone with less
than world progress at heart, again the new super-

*It was in fact necessary to cross the latter frontier in order that
the speculation could proceed.



intelligence could be manipulated by its less-
understanding creator.

These questions and some others were formu-
lated in a written “Discoveries Note’ submitted
by Professor Alwyn Scott (Wisconsin University),
and echoed by several participants including
Professor Eduardo Caianiello of Salerno University
(member of the Symposium’s Scientific Committee
and a leading figure in the Discoveries Project from
its earliest beginnings).

Professor Scott first raised the basic question
of definition of “intelligence”, for it seemed that
to some this could mean no more than ability to
draw conclusions (albeit much more rapidly and
accurately than could a human brain) according to
in-built or “in-fed” fixed rules of inference. Arti-
ficial Intelligence of this sort raised no problems,
for basically it was no more than an extension of
the intelligence of its creator, Man.

In contrast, many would define intelligent
behaviour as behaviour requiring ““an appropriate
blend of thinking and feeling’”’. Professor Scott,
recognising here the danger of establishing one
definition in terms of another non- or ill-defined
parameter, suggested that a design requirement for
a machine capable of such feeling should be “‘the
development of a nonsymbolic (tacit) internal
world picture against which plans and predictions
are regularly tested”. This led logically to a funda-
mental dilemma: it was very likely that the world
picture of a machine would be different from that
of a human being, hence a highly-developed Al
machine would almost certainly be either unintel-
ligent (in human terms) or alien.

In face of this somewhat disquieting conclusion,
Professor Caianiello brought comfort by referring
to the original optimism and subsequent — so far
insuperable — difficulties over developing a language

translation machine. Professor Fredkin had
himself indicated that such a machine could not
be expected until “true AI” (with at least the
attribute of human understanding of languages)
became available. Professor Caianiello believed
that, beyond AI of levels equivalent to human
intelligence, ‘“super AI” could never be expected
until machine translation had been achieved.

The work of this session was to have included
comments from Professor Jean-Claude Simon
(Pierre et Marie Curie University, Paris). Un-
fortunately Professor Simon was unable to be
present due to last-minute illness. The session
therefore continued with a further paper concern-
ing the “Case Study” of automated information
processing' in the medical field. This paper, by
Professor Kazuhiko Atsumi of the Tokyo Univer-
sity Institute of Medical Electronics, comprised
a detailed description of how computer systems
were being applied to represent health-care systems
in several associated models: Demand Model
(comprising 3 sub-models for population, morbi-
dity, and demand-supply); Resource Model; and
Resource Allocation Model. Professor Atsumi
presented a wealth of information comparing
the situations and problems of a number of
countries. Although the “Case Study” had still
to continue with two more papers, it was already
clear that the computer could be of immense
value in the assessment and forecasting of require-
ments for medical care, in the recording of data
on patients and the establishment of statistics
concerning illnesses, diagnoses and cures, and
in various mainly administrative fields. It would
seem, in fact, that the future citizen of the world
will not be looked after from cradle to grave by
a benevolent administration, but by a computer
system . . . which by then, perhaps, will have
become at least more intelligent than a government
office.



AUTOMATED INFORMATION PROCESSING
SYMPOSIUM: DAY 3

On its third day the Stockholm “Discoveries”
Symposium turned its attention from ‘“the ma-
chines” (or rather the machine-systems) of auto-
mated information processing, to the people —
builders, users, beneficiaries and victims — and
their interactions with the machine-systems now
increasingly affecting so many aspects of their
lives. It was probably not by chance that the
day’s session was sub-titled The Individual rather
than people as a plurality, for one of the more
evident conclusions was that the computer and its
satellites could well lead to the substitution of
individuals plus electronic equipment for physical-
ly-assembled groups whether at workplaces, leisure
and amusement centres, commercial centres or
assemblies for social, political or other purposes.

The fact that this phenomenon is not yet very
widespread — and appears for the present to be
limited to what might still be called the “higher
echelons” of society (from which the Symposium
participants could hardly disclaim their connec-
tions) makes it at once a subject where adequate
data are rare; but where for most of the partici-
pants this rarity was compensated by close person-
al involvement. Thus it became clear that most
participants had personal experience of computer-
system terminals (though in some cases only
through airline reservation or similar services),
while quite a number had terminals installed in
their homes . . . which had incidentally given
them the chance to observe their families’ reac-
tions to the devices.

The proclaimed objective of the first (morning)
part of the session* was to examine the effects
of automated information processing on family
structure, the household, place of work and voca-
tional training. The examination was opened
by Professor Harold Linstone (Portland State
University Futures Research Institute) with a paper
that implicitly recognised the equipment of auto-
mated information as an extension (or prosthesis)
of the human brain to which it was attached.
In other words the equipment displaced at least
part of the interface between the brain and the
“outside world”, so that the brain had a concept
of reality which must to some extent be artificial

*The session was chaired by Professor Torgny Segerstedt of Uppsala
University
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and unreal . *

Professor Linstone posed a simple but profound
question: did this prosthesis of the brain through
apparatus with particular characteristics apply
equally to all brain functions-or did it — as seemed
more probable — extend mainly the rational, analy-
tic functions associated with the left-hand half
of the brain, the left neocortex? If this were the
case, then the prosthesis must introduce an im-
balance between the two main brain functions:
rational and analytic in the left half, “spatial”
and holistic in the right half. Such an imbalance
must be expected to distort (even more than
normally) the overall picture of the outside world,
transforming it (in the Professor’s words) “into
a rational one-dimensional analytic world far
removed from the three-dimensional, only partly
rational one” appreciated by the brain as a whole.

Professor Linstone, who had earlier insisted on
the speculative and empirical nature of discussions
in this field (“It behoves us’, he said “to approach
any (such) discussion . .. with considerable humili-
ty”’), speculated on the consequences of computer-
created imbalance in the human concept of the
world. The first, which he termed isolation, was
in fact only isolation in the sense that direct
human contacts could be lost, giving way however
to much wider contacts — virtually instantaneous
at the touch of a button — via the electronic exten-
sions the individual concerned had attached to
himself. It was certainly not hard to believe that
this, for all its apparent advantages, could also
lead to a reduction of the mental — and particular-
ly the physical — capacities of the person.

A second, rather easily conceivable, effect of
imbalance was of course a change in the indi-
vidual’s “relative appreciation” of artistic ap-
proaches to his brain (music, painting, poetry)
compared with purely rational, analytic approaches
(eg: tables of prices of stocks and shares). But
a third effect, potentially more serious and severe,
might be the effect of the individual becoming at
some stage separated from the electronic “tech-
nological support system” attached to his left
neocortex. This might well lead to excessive
mental perturbation and breakdown.

*Words used in a qualitative, descriptive sense. Their precise defini-
tion in the present context could well form the subject of a further
symposium.



Opening the subsequent discussion Professor
Murray Eden (National Institutes of Health,
Bethesda, USA) confessed to sharing the ideas,
predictions and fears of Professor Linstone. But he
also noted that computer-system information
terminals in homes frequently increased their
users’ enthusiasm for their work. As an example,
making available terminals on loan to members
of his laboratory staff had resulted in work being
continued long after ‘“normal hours” (in one
case until after 3 a.m.): Professor Eden foresaw
the development of a new series of “cottage
industries” where workers operated almost entirely
from their homes — in fields such as commercial
artistry, dress-designing, architecture
services such as stenography and typing.

Perhaps, he concluded, we were over-fearful
of computer systems. Nevertheless there were
obvious dangers, and he recognised that “inter-
ference with human inter-contacts” might have
unpredictable effects.

The next speaker was Professor Kristen Nygaard,
of Oslo University and the Norwegian Computing
Centre in Oslo. The Professor introduced what is
undoubtedly one of the most “delicate” aspects
of the growing use of computer-based systems,
whether in information processing or in many
other activities, namely Trades Union reactions
which are crucial for the general acceptance of
these systems.

Such reactions have now been reported on and
analysed in many countries, and although there
have been cases of more or less stolid opposition,
in general the attitude of workers* has been a
positive wish to take part in, and enjoy the fruits
of, exploiting the new technologies to the full.
But as Professor Nygaard stated, “worker partici-
pation” needs to be very full and comprehensive
if problems are to be avoided . . . or if not avoided,
at least resolved. This is one of the reasons why
Unions have established their own expert groups
and committees to study automation and “Infor-
matics” to the fullest technological depths, for
clearly without such background, cohesive and
collaborative endeavour to ensure benefit and

*The word is still widely used among those dealing in Union mat-
ters, though the implication that others in industry and commerce
— such as managers — do not work is nowadays widely disregarded.

. and
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avoid harm must be impossible.

Professor Nygaard gave details of some of the
regulations in his country concerning the partici-
pation of employees’ representatives in planning
for the introduction of new technologies: it was
to be noted that these regulations referred more
than once to the representatives being provided
with “all necessary information” to enable them
to reach correct decisions.* It was perhaps to be
expected that, looking back into history, the
question should be posed whether, had such full
information been made available about mechanised
weaving technology to the workers about to lose
their livelihood, this would have eased the intro-
duction of the new technology. This prompted
Dr. Fred Margulies, of the Vienna University of
Technology, who has a long and influential associa-
tion with the Trades Union movement, to com-
ment that he did not like the enjoyment of a
democratic right being questioned because of the
possible use which could (or could have been)
made of it.**

Professor Nygaard’s commentary was followed
by Professor Yoichiro Murakami of Tokyo Univer-
sity, who wished to insist that, in a world where
very many were demanding access to more and
more information, there could be those who pre-
ferred to be excluded from at least some of this.
One of his ‘examples (which incidentally had
already been discussed at the 1977 Discoveries
meeting in Rome) concerned the fumishing of
information to a medical patient about a fatal
disease he had contracted. ‘““The Right to Igno-
rance’”, as the Professor described it, appeared
clearly to be a democratic right: yet in some
(non-medical) fields it could be conceived as non-
democratic, since if exercised on a wide enough
scale it could lead to distortions in popular con-
sultation.

The afternoon part of this session began with a
discussion of the effects of automated information

* Expressions such as this are quite frequently found in the litera-
ture (including legal literature) of “‘participation™, doubtless
providing much satisfaction for their authors, much heart-search-
ing for those called upon to decide what may comprise “all
necessary information”, and much mental exercise for those
(hopefully few) with something they may wish to hide.

**Nevertheless it is difficult to ignore the use — by at least two
major dictators in the past half century — of guaranteed demo-
cratic processes and rights to achieve totalitarian power.



processing on education, both of young people and
during later life (adult education).

Introductory papers were presented by Professor
Henri Tajfel (Bristol University), Professor
Zvonimir Damjanovi¢ (Belgrade University) and
Professor Richard Ichiro Emori (Seikei University,
Tokyo).

To some extent this session must have been
a salutary reminder, to the computer and informa-
tion experts, of the dangers of over-confidence that
their advanced technologies must automatically
revolutionise the world. For although there was
no denying that the new devices could have sub-
stantial influence in some sectors, one had a feeling
that the bulk of education would remain “conven-
tional” for a very long time yet.

Indeed, there was rather little evidence of any
immediate impact on normal schooling, and as
for adult education the main concern seemed
to be with consequences (in terms of unemploy-
ment) of expanding ‘“‘computerisation’, rather that
what computerisation might do towards re-training
the unemployed. There were many comments (eg.
from Professor Tajfel) on the demoralising effects
of long-term unemployment, and he recalled
assurances, on the opening day of the Symposium,
that the new machine-systems would create some
new jobs as well as eliminating existing ones. But
the Professor felt it quite possible that a significant
proportion of the new unemployed would “lose
their social definition and, with it, much of the
willingness to take advantage of whatever may be
available™.

Professor Damjanovi¢ saw a growing influence
of computers in experimental research, not as
a basic educational tool but rather as, on the one
hand, an aid to the experimental work itself (a
“peripheral prosthesis” of monitoring and control)
or on the other hand as a mental prosthesis of the
experimenter. Professor Emori believed that
information processing systems were — at least
for the present — more applicable to deductive
processes than to inductive processes (left neocor-
tex versus right?) and stressed that greater em-
phasis on deduction could be damaging to intui-
tion.

In subsequent discussion Professor Harold
Lawson (Linkoping University) returned to the
Norwegian requirement, cited already by Professor
Nygaard, that all necessary information about the
introduction of new technologies should be
provided for study by Unions concerned. He
pointed out that the legislation now in force on
this matter required also that the information
be in terms the employees’ representatives can
understand. He saw here an important challenge
to the “computer architect” and hoped soon to
see the creation of “‘computer systems, documen-
tation and development and educational tools
that are easy for both experts and laymen to
understand”. A challenge indeed!

Professor Eduardo Caianiello (Salerno Univer-
sity) had some typically philosophical reflections
with which to bring all around him back, if not
completely to earth, at least to reflecting carefully
on the real importance of automatic information
processing in a very diverse world. He felt sure
that, at the invention of the alphabet, there had
been opponents who had called for its control
or even suppression because, quite obviously, it
was going to have great influence on future human
thought and communication. The same could be
said of the decimal system . . . and present-day
criticisms of computer systems would, he believed,
be forgotten in due course as had been those he
had mentioned.

As to fears of unemployment, the Professor was
the first (in this meeting) to openly equate some
employment with a social service . . . necessary to
occupy people who would otherwise have dif-
ficulty in occupying themselves. There had already
been cases where less employees on a given task
had resulted in greater efficiency, and it seemed
that sometimes what was required in reality was
not a job, but a pension.

The afternoon ended with a continuation of
the “Case Study” of automated information pro-
cessing in the medical field. This time it was Dr.
Hans Peterson, Manager of the Medical Information
System of the Stockholm County Council Public
Health Board, who guided the session through an
illustrated tour of his Board’s extremely advanced
system of individual record keeping, protection
against non-compatible treatments, retrieval of all



relevant patient history at any hospital or treat-
ment centre, and the use of the stored information
where required for statistical analyses and predic-
tions of future demands in various treatment
sectors.

The system, which has some 400 data terminals,
caters for the 1 1/2 million population of the
Stockholm County. Over 80 hospitals are con-
cerned; there are 25000 employees including
4100 nurses and 1450 doctors; and records kept
for every patient include dates of any treatment,
nature of treatment, medicines used etc., together
with follow-up even if in a different hospital.

The system had many similarities with that
reported previously from Japan by Professor

Atsumi. In some comments, Professor Atsumi
spoke of the costs of setting up such a system, and
remarked that this factor could impede progress
in some of the heavily-populated developing
countries, where the need for improved medical
care was greatest.

In a final general discussion on the whole day’s
session, it was clear that all present had been
deeply impressed by the positive value to be drawn
from these multidisciplinary approaches to a very
esoteric subject. Although there was evidence of
important disagreements in some matters, there
was no doubt there had been learning (if only of
a conventional nature) by everyone.

The ‘‘considerable humility” called for by
Professor Linstone had been achieved.




AUTOMATED
DAY 4

INFORMATION PROCESSING:

The fourth and last full “study day” of the
Stockholm Symposium was a very full day indeed.
It was chaired by Professor Gunnar Heckscher
of Stockholm University.

Having already examined (the previous day)
the effects of AIP on the individual, consideration
now turned to “society”, that highly complex
conglomerate embracing far more than a simple
plurality of individuals (see Report on Day 3)
by including also group life-support systems con-
cerned with food, shelter and energy, and designed
both to preserve the stability of the community
and to ensure for all a “reasonable fulfilment”
of their lives.*

Evidently in these considerations, the work
of the previous sessions was to be taken into
account, and the opening paper by Professor
Klaus Lenk (University of Oldenburg, Germany)
began by precisely formulating what had already
been suggested by several discussion speakers:
namely that AIP could be regarded from two
quite different viewpoints. In the one it was a
tool, in the hands of man, who could use it either
for good or for evil. In the other it was an (at
least partly) autonomous force created by man
but capable of escaping from his control and
thereby causing him unexpected harm.**
Professor Lenk believed that both views were
to some extent correct, and probably most of
those present agreed with this: however the bulk
of the discussion throughout the day was based
more on the first hypothesis than on the second,
and Professor Lenk believed this represented the
feelings of the majority of social scientists as
well as computer scientists. It meant, he said,
that the impact of information technology upon
society is ‘“the outcome of the action of social
forces, their aims, conflicts and philosophies™ . . . .
and this is certainly convenient since its under-
standing calls for no new revolutionary frames
of reference.

AIP must thus be considered mainly as an aid
to bureaucracy — likely to change existing bureau-
cratic structures but not their objectives. Because

* No one present disputed (possibly because the question was not
raised) that without such ‘“‘fulfilment” the human spirit could
lose its motive force . . . and might conceivably die gradually
away.

** Advanced technologies have of course long been used by man
as tools (first definition) to cause expected and planned harm
to other men.
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AIP could bring great improvements to the opera-
tion of bureaucracy, thereby giving it greater
power over the community as a whole, it was
frequently attacked by those outside the ‘““office
elite”. But also, because it could enable this
elitism to be maintained with far fewer personnel,
it was equally under attack from within. Why
therefore was its use continuing and expanding?

The simple answer appeared to be that in no
other way could an increasingly complex and
interdependent series of administrative systems
(state grants and allowances, education, ownership
and use of personal transport, medical care and
social security, finance, banking, insurance, tax-
ation, and many more) be operated at all. The
human brain is not an efficient processor of
vast amounts of alpha-numeric data, and when
overloaded with such data not only deals with
them slowly but also makes mistakes. The com-
puter’s performance in both respects is far su-
perior.

A second reason for expanding use of AIP must
certainly be to avoid ‘“being left behind”, in
national and international competition where
efficiency and speed bring success, while their
absence brings failure and bankruptcy. Only a
world-wide ban on AIP would make its abandon-
ment possible without more or less disastrous
consequences. Furthermore, universal deliberate
blockage of technical advance can never be guar-
anteed, and those who might be first to break an
embargo would probably be those with the least
social conscience.

Yet the automation of bureaucracy brings
its own constrictions and dangers. Complex
AIP systems, once established and working, tend
to be inflexible (except where far-sighted initial
provision for later change has been incorporated).
Especially in public and quasi-public services,
inflexibility of the system will lead to inflexibility
of the governing rules and regulations, making
reform — even when widely agreed as disirable —
practically difficult to achieve.* Another danger

* In AIP itself, the fact that one international manufacturing

group dominates the market for equipment means that equip-
ment made by other manufacturers must be “compatible’” with
established standards, if its use is not to present “unnecessary”
problems.

B!



lies in the opportunity and temptation for the
remaining human staff in an automated bureau-
cracy to shelter from public criticism on the
grounds that ‘“the machine knows best” and
that their decisions are no longer their own respon-
sibility. Some may indeed believe, as Professor
Lenk said, that AIP, besides shielding them from
the turbulences of their environment, will eventu-
ally lead to a perfect administration (however that
might be defined!).

Professor Lenk had some particularly interesting
remarks on AIP and politics, notably on the
concept of “instant consultation” of all people
on virtually any matter through electronic voting
from home computer terminals. This subject had
been touched on by Professor Zemanek in his
keynote address at the opening of the Symposium,
but Professor Lenk seemed less sure of the advan-
tages of instant referenda. They could, he said,
lead to political apathy, if everyone had to fear
that his political opinions were automatically
registered and stored in some central data bank.
Also, because of the ease with which immediate
reactions could be obtained through electronic
polling, there would be a tendency for preliminary
discussion to disappear: hence there could be no
guarantee that those consulted through such a
poll were reasonably correctly informed about
the question involved.* Nevertheless, concluded
the Professor, “whereas the benefits of increasing
information handling capacities to the represen-
tational process remain doubtful, experiments
with the °‘Electronic Town Hall’ or ‘Computer
Democracy’ could yield valuable results in some
respects, if the temptation is resisted to distill
alternative models of the political process from
the limited experience they convey.”

Discussion following Professor Lenk’s paper was
opened by Professor Ithiel de Sola Pool (MIT)
who also had comments on ‘“‘push-button’ opinion
polling, believing that this could and would be used
as part of an interative process towards democratic
decision-making, the same AIP terminals providing

* This would apply to virtually all questions. The additional
difficulties of informing all voters about advanced technology
(such as AIP — on some aspects of which, as the Symposium
showed, even experts can have divergent opinions) appear
insuperable. At least in these matters, and possibly in simpler
ones also, the idea that the majority view must necessarily be
correct is highly debatable.
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the voters with “the various kinds of data bases
and communication facilities they would need for
their different roles in the process’”. Certainly
such procedures would seem more likely to yield
socially sound results, in particular since one could
easily include safeguards (such as preliminary
“qualifying questions’’) before the push-button
opinion was taken. Nevertheless the interactive
effects of such preliminary questions, of the
degree of “absorption” and comprehension by the
voter of the “various kinds of data . . . etc.”, and
of the voter’s initial intuitions and prejudices,
might well make push-button consultation basically
no more effective — though certainly more speedy
— than present systems of interviewing and ques-
tionnaire-answering. As Professor Samuel Finer
(Oxford University) subsequently remarked, “all the
computer can do, in its push-button role for
opinion sounding, is provide a very good counter
of votes™.

Returning to Professor de Sola Pool, he did not
agree that computer-collected data and computer
modelling would necessarily reinforce the power
of those already in power. Although this might
be so initially, when most of the AIP was in the
hands of the controlling bureaucracies, the coming
availability of cheap, large-capacity AIP equipment
for virtually anyone who cared to acquire it must
mean that opponents of established systems were
equally able to use data and models. Thus “neither
side” would have more advantage over the other
than at present (indeed, the advantage might be
reduced).

Finally, concerning privacy, and the widespread
fear that AIP data files must lead to its more or
less complete abolition, Professor de Sola Pool
insisted that ‘“‘one-way’ codes and other forms of
advanced encryption were available now, and in
future would become “trivially cheap”. The
unauthorised retrieval of information could thus
be made impossible, and rather than a general
loss of privacy the Professor foresaw “a threat
to publicness” and “some erosion of the common
stock of knowledge shared by all”.

It was in fact very clear that privacy or other-
wise did not depend on the machines of AIP, but
on the will of the human beings in control. Re-



assurances about the former had small relevance
to the latter.

Many of Professor de Sola Pool’s points were
reinforced — not so much technically as philo-
sophically — by Counsellor Thierry de Beaucé,
former French Cultural Counsellor in Tokyo and
now Political Counsellor in Morocco. Reminding
the meeting that none present seemed to deny
AlIP’s power to increase the efficiency of State
administration, M. de Beaucé saw it also as the
destroyer of bureaucratic secrecy . . . the baffling
obscurity which thrives (and is sometimes culti-
vated) in hierarchical administration and which,
despite claims to the contrary by those “in the
business”, constitutes a threat rather than an aid
to the democratic process. Computers and AIP
could, in fact, bring new power to the challengers
of state omniscience . . . whether Trades Unions,
social or commercial associations, manufacturing
or trading companies, or many others. There
would be a new balance of power . . . “a com-
puterised version of the counter-organisations
defined by Montesquieu in the 18th century.”

But there were dangers. M. de Beaucé pursued
a line of thought stimulated by both Professor
Lenk and Professor de Sola Pool; namely that
AIP, relieving man of much mental labour both
in the acquisition and the treatment of infor-
mation, and at the same time taking over from
him much of the practical worry of keeping
himself alive, healthy and supplied with the ne-
cessities of existence, could also induce growing
intellectual scelerosis. This was the same point
as made the previous day by Professor Harold
Linstone, when he predicted difficulties for an
individual who had come to rely more or less fully
on AIP as an extension of his brain function,
should that extension be cut off.

Pleading therefore for the maintenance of a
full and lively purely human understanding of the
world and its problems, using AIP strictly as a
tool and not at all as a form of Artificial Intel-
ligence, M. de Beaucé concluded: “If we neglect
using our own intelligence, then we shall be domi-
nated by the integrated logic of the computer
system. Bureaucracies function that way, with an
absurd logic which at the end hides reality.”

Professor Samuel Finer agreed rather strongly
with this, but saw a further and perhaps more
serious danger in entrusting the control and use of
vast amounts of data to a computer system.
At least at present, the functioning of such AIP
depended on a relatively small group (in some cases
very small indeed) of operators and maintenance
staff for the machines concermned. Such groups
could use their position to deny the services of
their system to its “‘clients”.* And this was a
minimal danger compared with the possibility
that AIP programs might be clandestinely modified
or distorted by highly competent renegade
personnel, with disruption or subversion at heart.
For example what might have happened, asked
Professor Finer, if another threat by computer
operators — to stop the automatic computation
and allocation of Old Age Pensions — had been
carried out?

This prompted an instructive rejoinder from
Professor Lenk. In Germany, he said, already
the payment of Old Age Pensions had been inter-
rupted by a strike of computer operators. The
occurrence had provided a powerful incentive
to expand AIP even further, in an endeavour to
eliminate completely all human operators.

The morning’s session led to some lively dis-
cussion over luncheon of the rights or duties
(according to viewpoint) of “labour” in face of
a situation which was (according to viewpoint)
to be welcomed or deplored. So lively that Dr.
Fred Margiilies (Vienna University of Technology)
felt constrained, when the session resumed in the
afternoon, to remind all present that the objective
of the Symposium was to seek solutions to prob-
lems, not to exacerbate them. ‘““We all agree
(I hope)” said Dr. Margulies, “that the employ-
ment situation today is basically different from
that of a decade or so ago. We also all agree that

predictions — whether about AIP use or the
resulting employment situation — are problem-
atic.”

“Let us not, therefore, allow our discussions to
become a Trades Union/non-Trades Union argu-
ment. We are here to try to solve the problems of

* Professor Finer cited as an example a recent refusal by technic-
ians to operate the computers at London Airport, with result-
ing and entirely predictable chaos for air travel in and out of
the UK.
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the future; let us try to do something good.”

Dr. Margulies gave some facts about present
unemployment in Western Europe (8 millions
out of work) and in the OECD area as a whole
(18 millions). In view of this it was not surprising
that the new age of technical and scientific pro-
gress, originally welcomed with great expectations
and enthusiasm, was now regarded by many with
fear and even hostility.

But was this not consistent with progress?
“Throughout history’” said Dr. Margulies, “man
has unceasingly tried to improve conditions of
life; he has permanently invented and applied
new means of production to make work easier,
better and more efficient, thus emancipating
his material existence from constraints imposed
by nature. And each step in that direction meant
killing of old jobs and advances into new spheres
of human activities.”

Unfortunately, such changes had always brought
severe problems. Between the Kkilling of jobs and
the development of new ones, there had been
periods of unemployment, displacement, poverty,
unrest and disaster. But from the fire had arisen
new methods of human cooperation, new kinds
of relationships . . . complementary organisational
and societal structures to overcome old-established
hierarchies and privileges. The Phoenix was never
reborn without pain and grief, without resistance
from existing societal structures, or without
considerable delays. Nevertheless the rebirth had
taken place, and it was the duty of those close to
the problems to be sympathetic and understanding
midwives.

Pleading against any return to Luddism, Dr.
Margulies concluded: “We need modern technolo-
gy, not to displace man, but to return man to his
human capacities to think, to act consciously and
creatively . . . and if things go wrong, we should
not blame the computer, we should blame our
society.”

This strident call to duty prompted Professor
Murray Eden (National Institutes of Health,
Bethesda) to draw attention to what he called
the pernicious tendency, throughout society,
to foster the idea that science could and would
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solve all problems. This could only be true of
Science (with a capital S), embracing all human
understanding and endeavour. It was patently
untrue that, for example, computers and AIP
were alone the keys to a golden future: if that
future was not materialising, the blame clearly
lay elsewhere.

Thus the general concensus of the meeting
scemed to recognise — despite some previous
contrary suggestions — that mankind was still
fundamentally in charge of his destiny, and that
when he saw disaster ahead he had only himself
to blame . . . and only himself to take remedial
action.

Almost in parallel with this main disucussion
of the day (but no less important for that reason)
were several interventions relating to the technol-
ogy of AIP, and to its applications to specific
problems. Thus Professor Shuhei Aida (Tokyo
University of Electro-communications, Director
of the Honda Foundation and Vice-Chairman of
the Symposium) gave a stimulating account of
new research into computer-based graphical
methods of expressing human perception and
attitude in an artistic (right neocortex) fashion
rather than relying only on digital formulations.
The “Faces Method” for data display is a system
of pictorial expression of multidimensional data.
Professor Aida described its use in representing
political relationships between the United States
and the USSR, relationships which defy precise
formulation by conventional mathematics but
are susceptible to “fuzzy analysis”.*

Professor Umberto Pellegrini (Milan University)
compared the technologies and effects of AIP in
the 1960s and 1970s, and offered some possible
prognostications for the 1980s. He showed how
initially, when remote terminals were compara-
tively rare and computers large and expensive,
there had been a tendency to centralise informa-
tion processing systems, which reinforced a parallel
tendency to centralise bureaucratic administration

* A description of “fuzzy set” analysis was given at the first
“Discoveries” Symposium in Tokyo by Professor Toshiro
Terano, of the Tokyo Institute of Technology, who further
expanded this theory of “holistic symbolism™ at the subsequent
Symposium in Rome. Professor Terano was also present in
Stockholm, and presented a remarkably stimulating paper as
part of the “end of day” discussions of the present (4th) session
. . . see later.




(whether in the public service, in service industries
such as banking, or in commerce and industry).

However the arrival of cheaper machines and
mass-produced terminals had entirely reversed
this trend, and today AIP technology was the
technology of distributed systems, leading to
a similar decentralisation of the “human compo-
nent”. Professor Pellegrini saw this trend continu-
ing in the future, even to the point of decentral-
ising some manufacturing facilities, as well as
service industries.

Professor Toru Yoshimura (Saitama University)
gave details of the use of AIP in Japan for improv-
ing policy-formation functions in public adminis-
tration. In a most learned but complex address,
he showed how a very carefully constructed system
of data collection, analysis and processing was
being used to improve the efficiency of overall
administration and management in local (i.e.
decentralised) government. In this his country
appeared to be (once again!) well ahead of most
others, for having used a fully centralised system
to “catch up with the social development patterns
of advanced Western Countries”’, decentralisation
and “healthy competition among various (local)
entities” was now returning to all such entities
an interest in developing their own special answers
to their own special problems. The very opposite
of deadhanded central control.

Also of considerable practical interest in the
same context was an account by Ingar Palmlund
(Deputy Director General of the Swedish Agency
for Administrative Development), of the use and
impact of AIP in the Swedish public sector. The
list she gave of activities in which AIP was now
being applied was as impressive as it was compre-
hensive, and left no doubt that Sweden is in the
vanguard of these developments. However she
sounded one note of caution which could well
have implications for other countries without
an indigenous computer industry. “A country
without an advanced electronics industry” she
said, “but with a high degree of automated infor-
mation processing . . . is very dependent on foreign
commercial and political powers. In times of
peace and stability this is generally not considered
a major problem. However, it increases the vul-
nerability of the country and may be a serious

threat in times of conflict on the world’s political
arena.”

Fortunately, the rapid spread of the technology,
and the growing availability of equivalent equip-
ment from many souces, must surely reduce
this somewhat sensitive dependence without
very much delay.

As a final excursion into intellectual analysis
of relationships between man and what has been
called the “information society”’, Professor Toshiro
Terano (Tokyo Institute of Technology and, as
already noted, author of previous papers on
Fuzzy Set theory) spoke of the symbiosis between
man and machine-systems leading to the latter
becoming a ‘“‘supplementary brain”. The idea
of AIP as an extension (prosthesis) of the left
neocortex had earlier been discussed by several
speakers (notably Professor Harold Linstone)
but the extension considred by Professor Terano
was more than this. It was no less than the pro-
vision to individual man, through a highly efficient
electronic information system, of what the Profes-
sor called an “ectosomatic brain”, in addition
to his individual brain. This additional brain
could be envisaged as containing — eventually —
all human knowledge ever acquired, retrievable
more or less instantly from the vast “ectosomatic”
memory in an analagous manner to recall of
learnt information from the human memory.

This most exciting proposition was surely
one of the highlights of the Symposium, the
ramifications of which must spread into every
branch of science, art, philosophy and indeed
religion. Perhaps for the first time it brings ra-
tional argument to support belief in mankind’s
future, by offering a way whereby all mens’
knowledge could be transferred from generation
to generation, to be used and built on by all
subsequent generations.

The implications of such a development expand
as rapidly as thought about it, yet it is to be
noted that there is no suggestion of the ectoso-
matic brain taking over control of any function
currently demanding human imagination, judg-
ment, intuition or creativity.

As Professor Terano concluded: “It is predicted



that the effect will be immeasurably great.”

No account of this last working day of the
Stockholm Symposium would be complete with-
out mention of several interventions from Dr.
Letitia E. Obeng, of the Ghana Academy of
Arts and Sciences and Senior Officer of the United
Nations Environment Programme (UNEP). Speak-
ing with evident personal conviction, Dr. Obeng
reminded this meeting of super-advanced technol-
ogists and sociologists, debating the impact of
super-science in a world where even the most
developed countries are not sure of their reactions,
that a major part of the world is still short of
such elementary requirements as enough fresh
water, let alone enough food and protection
against disease.

For such countries, she said, AIP as it had been
described and discussed could clearly offer some
advantages (e.g. in forecasting population trends,
or in the rapid identification of insect pests
through a computer data-bank). But if it was
agreed that technology — whether very or less
advanced — should be used for the “general good”,
it was necessary that the general good be defined
with the help of the developing countries of the
world, and not in their absence. No super-intelli-
gence was required to appreciate that our most
precious planet was, in the words of Ambassador
Takeso Shimoda, Honda Foundation President
at the opening of the previous Symposium in
Paris, “a single village™.




AUTOMATIC INFORMATION PROCESSING
SYMPOSIUM: CLOSING SESSION

The closing session of the fourth “Discoveries™
Symposium, on Friday morning 17th August 1979,
took place in the Parliament Building in the centre
of Stockholm. Unlike the previous working ses-
sions, it was open to the public and the press. It
took the form of a review of the ‘“Discoveries”
Project since its beginning in 1976 in Tokyo.

The session was chaired by Professor Gunnar
Hambraeus, Managing Director of the Swedish
Academy of Engineering Sciences (the IVA).
It began with a review of the three previous sym-
posia (Tokyo 1976, Rome 1977, and Paris 1978),
presented by Professor Eduardo Caianiello (Salerno
University) who had been present at each meeting
and had chaired the Organising Committee in
Rome.

Professor Caianicllo’s address was however much
more than a simple summary. In his own words,
that would have been a photograph . . . already
given in the reports which had been distributed.
His intention was to paint a portrait of the “Dis-
coveries” Project, how it began, what it had at-
tempted and what it had achieved.

“Discoveries” had begun in all humility ...
the humility of a small group of people meeting
together in the shadow of world crisis. If some
of these people were from the Western World,
the inspiration was entirely oriental: an inspi-
ration based on study and reflection, not decla-
mation and immediate action. The Japanese spon-
sors, said Professor Caianiello, explained this
attitude as “trying to optimise harmony”, and
to that objective they (and especially Dr. Honda
himself) had devoted themselves with the utmost
sincerity. Not sincerity in the normal Western
sense, but sincerity in the Eastern sense of total
dedication.

The Project had started with no absolute beliefs,
but with a deep desire to learn from others, to
study and to think. In this way all concerned had
hoped for increased understanding — a first and
yet so often ignored prerequisite of rational action.

The Professor described in some detail the sub-
jects discussed at the first Symposium in Tokyo,
noting with pleasure that many of those then
present (like himself) were also now present in
Stockholm. That first meeting had been generally

regarded as successful, but clearly only the beginning
of discussions which, to yield fruit, must continue.

Hence the subsequent Symposia in Rome, Paris,
and now Stockholm, which must all be regarded
as parts of a developing whole. The details of
these meetings were recorded in the published
literature.

Professor Caianiello, speaking slowly, softly,
and with obvious dedication to the Project to
which he had contributed so much, ended by
expressing — on behalf of all present and all others
who had been associated with “Discoveries” — the
deepest appreciation and gratitude for Dr. Honda’s
inspired creation of this remarkable adventure in
multi-cultural, multi-disciplinary cooperation.

Thanking also Professor Hambraeus and his
committee for their work in organising the Stock-
holm meeting, Professor Cainaiello was sure that
the spirit of “Discoveries” had been fully main-
tained over the past five days.

Separate summaries of the Stockholm Sessions
were then presented by those who had led the
work:
— Professor Sixten Abrahamsson for the Case
Study of Medical Care;

— Professor Erik Sandewall for the “Machines”
Session;

— Professor Torgny Segerstedt for the “Indi-
vidual” Session;
and

— Professor Gunnar Heckscher for the ‘“Socie-

ty and Computers” Session.

Ambassador Takeso Shimoda of the Honda
Foundation then took the floor to record the
Foundation’s satisfaction with the outcome of
the Symposium. Further, Ambassador Shimoda
read a Declaration of the Foundation concerning
future intentions. This declaration is annexed to
the present report: it does not record that the
funds for the announced HONDA PRIZE (like
the funds for the continuing Symposia) have been
and will be provided as part of Dr. Soichiro Honda’s
personal dedication to the Project.

Finally, and to close the Stockholm meeting,
Professor Hambraeus reviewed briefly its achieve-
ments.

First, he said, technology had been shown a true
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for good or for evil.

Second, the latest developments in Advanced
Information Processing and related fields were
correctly considered as no less significant than
the Industrial Revolution.

Third, these developments engaged the responsi-
bility of all concerned: from the scientists to the
politicians. There was no excuse for avoiding this
responsibility — in the case of the scientist to
explain, in the case of the politician to understand.
For without understanding there could be no
soundly-based decisions.

In launching the “Discoveries” Project and
programme, the Honda Foundation had under-
taken a responsibility of the profoundest nature.
It had provided a crucible for melting, testing,
and where necessary reshaping attitudes to ad-

vanced technology in the social context, and to
sociology in the face of advanced technology.

“Discoveries” had not attempted this on the
grand scale of a huge international organisation.
Such organisations already existed and the Pro-
ject saluted them and their work. But the “Dis-
coveries” method was rather to throw a small
pebble into a lake and watch the effects of the
spreading ripples; to sow a small seed and watch
for its fruit.

Professor Hambraeus concluded by again thank-
ing Dr. Honda, the Honda Foundation, and all
concerned with the Stockholm Symposium, for
their contributions to a true gathering of intellects
and a true refining of ideas. None of those who
had been privileged to take part in the meeting
could possible have disagreed.

TERMINAL PRINT-OUT

When data processing is automatic

and the data bank is out of your control
And every action has to be pragmatic
You’ll all too easily end in a hole . . .

But, if you have no terminal connection
Transcending your intelligence by far
And giving you superior direction,

You’ll never know how badly off you are.

By Bruce M. Adkins
Stockholm, August 1979




ANNEX

“DISCOVERIES” DECLARATION

Honda Foundation
Stockholm, August 17, 1979

The ardent desire of mankind today is to create a civilization in which utmost respect is paid for the
human being as such, and this will be possible only with mutual support and concerted action among the
intellectuals of the world, especially among scientists and technologists.

The Honda Foundation, inspired by this philosophy, has sponsored the “DISCOVERIES” Inter-
national Symposia, first in Tokyo, then in Rome, the cradle of civilization, and Paris, the capital of culture,
and now in Stockholm, this serene guardian of academic and scientific achievement.

At these symposia we have discussed the catastrophe deemed inherent in modern civilization, recog-
nized the megacrisis which will sooner or later confront mankind, and, in order that mankind may overcome
that crisis, made comprehensive studies of the fundamental prerequisite for human activity, that is, infor-
mation and communication.

The purpose of “DISCOVERIES” activity is to identify the real problems facing the mechanical and
technological civilization of today, to discover the methodology which will enable us to cope with them,
and to set a stage for the concentration of the wisdom of mankind on the task.

To achieve this purpose, we now declare that we shall:

1. Promote international technical cooperation for the establishment of Eco-Technology

The aim here will be the establishment of a technology which will truly serve humanity, Eco-Tech-
nology being a concept which includes appropriate technology.

2. Establish a HONDA PRIZE
It will be awarded each year to a person who has made an internationally recognized achievement in
the field of Eco-Technology, with an additional prize of ten million yen (¥10,000,000) going to the
same person.

3. Continue the “DISCOVERIES” International Symposia

These will continue to be held, as the need arises, in connection with the field of Eco-Technology.
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