COGNITIVE SIMULATION : SOME PHILOSOPHICAL
OBSERVATIONS

ABSTR ACT

The study of <Cognitive Simulation’ as a part of decision
theory has, over the past two decades, been gaining increasing
importance. The basic discipline which provides sustenance to
research in this field is psychology. However, philosophy can
contribute significantly in understanding some of the problems
which the researcher faces in establishing the link between cog-
nition and decision making, especially those related .to the
understanding of the role which memory plays in the cognition
process. This paper attempts at identifying some philosophical
concepts, exploitation of which can prove useful in a better com-
prehension of the above linkage.

1. Introduction : : -

Over the past four decades, ever since Von  Neuman and
Morgenstein propounded” their theory of games, .the area
of studies under the umbrella .of what has come to be termed
‘Decision Analysis’, has besn steadily expanding. By -decision
analysis, I mean - “the techniques and principles of problem
solving ' variously referred to as policy science, Benefit cost
analysis; Operations research, Systems analysis - and - Decision
theory™. (%) ; '

In this - paper I restrict myself to the Decision theory
component  of Decision analysis. The area which decision
theory has as its legitimate field of enquiry, can be- classified
into two componeats (i) understanding the ‘process’ of deci-
sion making, and ('ii ) postulating assumptions under which men
make decisions, and then "’ carrying out normmative studies by
using’ the tools of say, statistics or game theory, in order to
predict’ decision making patterns,

" To give an example of the former, we have the énormous
body of work which speculates on the decision making process
in human beings, by simulating chess playing on the computer,
or better still, the vast amount of experiments being conducted
in laboratories: by behavioural scientists. Examples of the latter
are easily provided by the work being done in the field of wel-
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fare economics which assumes rationality in human being ( for
instance, behind indifference curves and pareto optimality ).

While great strides have been made in developing a theory
for the exposition of the second component of decision theory
not so much has been achieved to convincingly explain the
‘process’ of decision making. This was perhaps to be expected,
since the second component relies heavily on quantitative formu-
lations, once the basic assumptions have been agreed upon
(perhaps too smugly ! ); while the first component relies
heavily on psychology not yet an exact science ( notwithstanding
whatever its practitioners may claim ).

| 2. Cognitive Simulation :

As the need for more research to understand human thought
processes becomes increasingly important, the impetus being
provided by demands made either by professional administrators
( clamouring for ‘exact’ theories of motivation ), or by people |
éngaged in education dissemination of information ( clamouring
for theories which can explain the comprehension process in
bhuman beings ). Researchers in their attempts to understand the
human thought processes better, are naturally relying increas-
ingly upon cognitive psychology to provide them :with answers.
In the discipline of cognitive psychology, notable contributions
are being made in the field of cognitive simulation. Herbert
Simon in describing this field states, “There has been a parallel
(to operation research, artificial intelligence and computational
complexity ) development in the past two decades of a positive
theory of procedural rationality in the discipline of cognitive
psychology based primarily on work that uses the computer to
simulate human thought processes”. (’) One of the chief areas
of research in cognitive simulation is concerned with under-
standing the characteristics of short term memory ( STM ) and
long term memory (LTM ). The relevant attributes of STM
and LTM, engaging the attentlon of researchers, is explicitly -
stated by Simon : '

(a) Information that is being processed by the human Cen-

tral nervous system has to be held in STM, a mem ory of
notoriously small capacity”.(3)
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( b) “Research in recent years has shown that human per-
formance on cognitive tasks is dramatically sensitive to
the limits of STM, for example, in concept attainment
tasks when a generalization is to be derived from a
sequence of instances, only a few of the most recent in-
stances can be held in memory, with the result that hypo-
theses are often eatertained that contradict evidence that
was available only a few minutes earlier”.(%)

(¢) *Clearly the use of Selective heuristics, a characteristic
of many artificial intelligence programmes, is even more
highly developed in human thinking. The study of skilled
chess players shows that a body of knowledge stored in
longterm memory ( LTM ) compensates in large measure
for the slowness of search. The human expert does not so
much ‘Search out’ the correct move as ‘recognize’ it.”’(%)

Research has borne out that ‘informatien processing’ operates
serially when human beings perform the function of decision-
making. What I waat to emphasise is the fact that decision
making is intimately connected with the functioning of human
memory, the manner and form being the target of research. In
this task, can philosophy help ? If yes, where lies the similarity
between philosphical speculatwn and the results of psychological
research ?

3. Cogouition and Memory—Some Relevant Points . From
Philosophy

Researchers in cognitive simulation repeatedly encounter the
problem (in compiling simulation programs for the computer )
of building a model which will reproduce as faithfully as pos-
siblg the human memory. But then what should be the distin-
guishing features between STM and LTM ? Further, should
primary memory be limited to the effects of the sensory mecha-
nism ? To quote Donald A. Norman, a prominent researcher
in this field, commenting on the problems which beset the
researcher :

(a) “We have tried to demonstrate the existence of a short-
term or primary memory system that is independent of any
longer term or secondary store by showing that one functign.
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relating probability of recall to a number of intervening items
can desc:ibe a number of seemingly disparate sets of experimental
results”(®) and,

(b) Finally, at what stage in the processing of incoming
information does our primary memory reside ? Is it in the peri-
pheral sensory mechanism? Probably not. The work of Sperling
(1960) indicates that ‘Sensory memory’ decays within a matter
of milli seconds, whereas we have dealt in our analysis with
retention intervals of the order of seconds. Does storage in Pri-
mary Memory precede the attachment of meaning to discrete
verbal stimuli? Must a verbal stimulus be transformed into an
auditory image . in order to be stored in Primary Memory even
if it was present visually”?’

At this stage, I would like to draw attention to the old de-
bate between the Buddhists with their Ksanikavada theory of
memory on the one hand, and the Advaita Vedantists (Samkara)
as well as the Mimamsavadists (Kumarila), on the other. Perhaps
from the fallout of that debate, centuries earlier, present day
researchers in cogmtwe simulation can profit.

The Buddhist explanation: of.the phenomenon of memory,
ngen in Anuruddhas Abhidhammatha-Sangha is, “Each mental
state is related to the next in at least four different modes of
relation (paccaya); proximity (anantara), contiguity (samanantara.)
absence (Natthi) and abeyance (avigata). This four-fold correla-
tion is understood to mean that each expired state rendérs; Ser-
vice (Upakﬁra) to the next. In other words, each, on passing
away, gwes up the ‘whole of" its energy (paccayasatti) to its
successor. Each successor, therefore has all the potentialities of
its’ predecessors and more. This being so, the mental element or
the prmclple of recognition or perception (Sania) in each of
the mental states that take part in a memory process, with all’
its hentage of the past, is a recognising under favourable cir-
cumstances, in the image reproduced or the idea revived of the
original object by the very marks which were opserved by its
predecessors in a certain intuition or reflection™.® '

Samkara criticises the doctrine of momentariness, mﬁuing that
an individual’s consciousness cannot be momentary since it be-
longs to an entity that is permanent. Thus, “We must admit
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the permanence of the perceiving consciousness, since there is no
other way in which the past cognition and the present may be
held together and compared, so that a judgement of similarity
may result”.? s i

Again, the Mimarsavadists severely criticize the Buddhist
doctrine of impression (vasand). ‘A preceding cognition that 18
entirely déstroyed cannot modify ‘the succeeding cognition. Even
if they are produced simultaneously, they cannot modify each
other because they are not related to each other. An impression
is due to the operation of conjunction, inherence and the like,
which are not possible if the preceding cognition is eatirely de-
stroyed before the succeeding cognition is generated™. 10

These  two diametrically opposed view-points of memory are
echoed in the questions which Norman raises viz.,

(i) 1If indeed sensory memory decays within a few milli seconds
how do human beings _retairi impressions in the STM over a
few seconds? ' ' ik

(ii)’ If STM and LTM are indepeadent then what goes to
constitute the LTM? We recognize the e'ssgr;tial difficulty in.
- establishing what is .temporary and what is permanent. [ venture
to suggest that the Buddhist concept of Ksanikavada (beautiﬁuily_—.:
illastrated jn-the Vigilanshankrativata by giving the -example of
one lamp lighting -another before extinguishing. itself), should be.
restored from its much maligned state and examined critically,,
so that it can help in model building of the memory process. A
Samkara or 2 Kumarila could logically destroy the Buddhist
argument of Ksanikavada but at that period the problem of
différentiating between logic, thought and logical thought, did
not exist. Hence if the ‘process of thinking’ could not be logi~
cally explained it was discarded. Nor did the dialectic approach
to philosophy (metaphysics primarily) - help, because whatever
could not be explained by dialectic was held to be not valid:
However, since modern philosophy (from the existentialists to the
logical positivists) has developed to an extent where it is possible
to distinguish between logic and thought, it can perhaps help in
being able to explain the apparent discrepancies which stem
from viewing the memory as a continuous process or as seem- -
ingly discrete phenomenon (the sensory perception, the STM and
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the LTM) connected in a disjoined manner. (Perhaps the philo-
sophical explanation of the quantum theory of Physics would
be a useful analogy). But as Meadler bemoans, the field is now
the preserve of the psychologist, not the philosopher; “Interest-
ingly enough, it was only when logic, thought, and logical thought
were clearly demarcated in modern times that the real argument
over the relationship of each to other began. Only after the rift
had become a chasm did it seem requisite to begin fitting them,
together again; this time, however, it was the psychologist who
explored the nature of logical relations as the influence thought
not the philosopher using the psychology of thought (such as it
was) to comstruct his logic. These problems have stayed with us
until the present influencing points of view ranging from Piaget’s
to those of psychologists interested in computer simulation™ .1t

Another suggestion which I have to make is that the Buddhist
concept of Alayavijnina, where the interpretation of Alaya is,
“where there is no existence apart from itself”. Thus, if we
were to posit a permanent entity such as the Alayavijiiana
“(roughly translated as consciousness devoid of all modality), then
we could superimpose the structure of the doctrine of momen-
tariness of this permanent entity. Thus Norman's contention of
STM and LTM being independent can be seen in a new light,
i.e. the STM existing in a continuous stream of LTM, yet not
constituting it. The concept analogous to STM in Indian philo-
sophy would be the Buddhi which is modal consciousness.

CONCLUSION :

The researcher grappling with the important problem of under-
standing the ‘process’ of human memory, the core matter of
research in cognitive simulation, can benefit from philosophy.
His model building work can gain from understanding the
various premises on which the theory of memory is developed in
philosophy, and particularly the differences in the prcmlses of the
different schools of philosophy.

. Indian Institute of Management Moloy K. Bannerjee
Bangalore



Cognitive Simulation: Some Observations 123

NOTES

(1) Laurence Tribe — “Policy Science : Analysis or ideology"’.
Aldine Annual on Benefit-Cost Analysis. 1972,

(2) Herbert A. Simon —“On how to decide what to do
The Bell Journal of Economics, Autum 1978, p. 502.

(3) Ibid., p. 502.

(4) Ibid., p. 503.

(5) Ibid., p. 503. ,

(6) Donald A. Norman— “Memory and Attentxon , New
York, John Wiley and Sons (1975), Chapter V.

(7) -Ibid.

(8) Mrs. Rhys Davids and Aung—*Anuruddha’s compcn—
dium of Philosophy™. -

(9) S. Radhakrishnan — “Indian Philosophy”, Vol. I, George
Allen and Unwin, London (1929)

¢10) Indunath Sinha — “Indian Psychology”, Vol I, Sinha
Publishing House, Calcutta, 1958.

(11) J. M. Mandler and G. Mandler — “Thinking — from
Association to Gestalt”, John Wiley and Sons, New York (1964)-



" THE INDEPENDENT JOURNAL OF PHILOSOPHY
UNABHANGIGE ZEITSCHRIFT FUR PHILOSOPHIE

Editorial Statement : The Independent Journal of Philosophy pro-
vides an international forum for the exploration of respormsible,
articulate alternatives to the -positivist, Marxist, and narrowly
academicist trends that characterize much of present-day philo-
sophy. Although not aligned with any particular school or
movement, it takes its general * philosophical 'bearings by the
Platonic-Aristotelean conceptions of ‘reason,’ ‘wisdom,’ and ‘intui-
table form,” and the classical-humanistic moral and political
tradition. While not insensitive to the nihilistic. implications of
the historicism, relativism, and irrationalism stemming from as-
pects of modern philosophy, it is interested in- dialogue' with
especially the idealist, phenomenological, ‘and existentialist tra-
ditions. It welcomes broadly relevant, problem-oriented contri-
butions (including essays, replies, book reviews, translations,
dialogues, aphorisms, and philosophical analyses of works: of
literature and art) in all major areas of philosophy, and parti-
c¢ularly in areas announced ds special themes for future ié)s}hes.
While most of its material is written in English, it also ‘publishes
work.in .French and German. . st .
EDITED BRY : GEORGE ELLIOTT, TUCKER AP
Coordinating Editors : for North America : Charles Griswold,
Howard' University, Washington, D.C., U.S.A.; for Austtalasia
and the Far East : David Kipp, Murdoch University, Australia.-
Editorial Advisory Board : Kalidas Bhattacharyya, Visva-Bharti
University, India; "Hiram™ Caton, Griffith University, “Australia;
Mario Corsi, Universita di Pisa, Italy; R.- K. Elliott, Universify
of London, Great Britain; Emil L. Fackenheim, University of
Toronto, Canada; Gerhard Huber, Eidgendssische Technische
Hochschule Zirich, Switzerland; Dominique Janicaud, Université
de Nice, France; Stanley Rosen, Pennsylvania: State University,
U.S.A4.; Jacques Taminiaux, Université de Louvain, Belgium;
Reiner Wiehl, Universitat Heidelberg, Germany.
THE INDEPENDENT JOURNAL OF PHILOSOPHY publishes
one issue per year in extra large format of approximately 140
pages. Papers should be received by 1 October of the year
before the issue in question appears (e. g., 1 October 1979
for Vol. IV.) Further details about the themes to be treated, as
well as suggestions for other articles, may be obtained from the
general editor. Subscriptions ( one volume ) are available for 6S
300—/ DM 50,—/ US $18.00 to institutions and liabraries; 68
210,—/ DM 30,—/ US $12.00 to .individuals; and &S 150,—/
DM 22,—/ US $8.50 to students and unemployed philosophers.
Back issues cost the respective volume price.
All manuscripts, correspondence and subscriptions should be sent
to the editor:

George Elliott Tucker, Cobenzlgasse 13/4, A-1 l§0 Vienna, Austria.



	page 117.tif
	page 118.tif
	page 119.tif
	page 120.tif
	page 121.tif
	page 122.tif
	page 123.tif
	page 124.tif

