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Creative inspirator of decision research

and beyond!

University of Groningen, NL
Charles Vlek
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On September 5™, 2006, Japanese physicist-psychologist-philosopher Masanao Toda died in Nagoya at the
age of 82. Decision researchers and others will remember him as a witty, sharp and independent thinker,
whose interests and expertise ranged from theoretical physics and mathematics to cognitive psychology
(rather: cognitive science) and social philosophy. Toda 's research contributions were focused on subjective
probability, dynamic decision-making, the decision-making role of emotions, and a grand theory of social
interaction. Within the European research conference on Subjective Probability, Utility and Decision Making
(biennial 'SPUDM) his work on subjective probability was already mentioned at the very first meeting in
Hamburg (see Wendt, 1969; Vlek, 1999). He himself participated in SPUDM conferences in Darmstadt
(1975), Warszawa (1977), Goeborg (1979) and Groningen (1983). The later part of his career was largely
devoted to his "Urge theory of emotions" which still awaits official publication in English. Toda's decease
cannot go without recalling his international orientation, his main ideas about human cognition and decision-
making and the way he exposed them.

From Honshu the world around and back

Born in 1924 in Ogaki, a provincial town near Nagoya on the Japanese main island of Honshu, Masanao Toda
discovered already in school that his inclination towards creative fantasies hardly matched the focused
attention required in class. After secondary school he entered the physics department of Tokyo Imperial
University, which freed him from military service during World War II. The vagaries of Japan having lost the
war made Toda in 1949 leave (theoretical) physics behind for a graduate study in psychology at the same, but
renamed University of Tokyo. There he found theoretical psychology to be rather missing from the study
curriculum, while — much to his surprise — experimental psychology ("the handwork of psychologists')
appeared most prestigious. From Tokyo, at 27 he published his first contributions to decision theory (Toda,
1951a, b), giving credit to Von Neumann and Morgenstern's innovative theory of games (1947). After moving
to Hokkaido University in Sapporo in the mid-1950s, Toda obtained his doctoral degree in Tokyo, based on a
study concerning "the microstructure of predictive processes" (Toda, 1961). A personal meeting in Tokyo
(1958) with Donald Davidson (cf. Davidson, Suppes & Siegel, 1957) made Toda further enthusiastic about
decision theory and stimulated his written correspondence with American colleagues.

The American connection

In the 1960s Toda started an international expansion of activities, beginning with a conference visit to
Stanford University (1960) and a subsequent lecturing tour organized by Ward Edwards. Next year, he went
on a research visit to the Harvard Center for Cognitive Studies (1961, with George Miller). This was followed
by an 18months' stay at the University of North Carolina's Psychometric Laboratory (1962/3, with Emir
Shuford). While he was there, his seminal paper on the design of a fungus-eater (Toda, 1962) appeared in
Behavioral Science. After North Carolina, Toda worked with colleagues at the US Air Force's Decision
Sciences Laboratory in Bedford (MA; 1963) and at State College Pennsylvania. Around that time he must
have done some close reading to prepare a no less than 18-page review of W. R. Garner's (1962) "Uncertainty
and structure as psychological concepts" (Toda, 1963a); to quote: .. no pioneering work can be entirely free
from occasional confusions and misevaluations. As a reviewer (..) I thought that it was a part of my duty to

"&FEL. The Quarterly News Bulletin of the European Association for Decision Making (EADM). #&U° [S850ElE | $135548
(2006) Dpp.501-511 LB SN =HEDTH 3, &K% L T< /& - 7 The Biennial Conference on Subjective Probability,
Utility and Decision Making (SPUDM). # & AABRHMEIEESICZh ZThE#T 5,

6



straighten out some of the disputable points as much as I could .." At an Aerospace Medical Research
symposium on decision making in Ohio (1964), he talked about "Pre- and post-decisional processes of the
'Fungus-Eater"'. Later, he also spent a year at the Western Management Science Institute in Los Angeles
(1966-'67, with Jacob Marschak and Kenneth MacCrimmon).

Thus, Toda's broad interests and his inclination for quantitative analysis and sharp theorising did not go
unnoticed among early North-American decision researchers. In his pioneering chapter in the Annual
Review of Psychology, Ward Edwards (1961, p. 479) wrote: "Masanao Toda (1951, 1956a, 1963b; ChV)
invented a complicated method of measuring subjective probability which uses a gambling game, but it is
more like direct estimation than like inference from a SEU model." This was the time that so-called
admissible procedures for subjective probability assessment - recommended for use in scoring multiple-
choice tests - came into existence (Shuford, Albert & Massengill, 1966; Van Naerssen, 1962), and Toda
willingly commented on my own draft paper about the fair betting game as one useful type of such method
(Vlek, 1973).

Another offspring from various American contacts, inspired by Von Neumann and Morgenstern again
but also by Anatol Rapoport, was a cross-cultural project with Charles McClintock (Santa Barbara, Cal.) and
Joseph Nuttin jr. (Louvain, B.), about participants' behaviour in two-person games (see Toda et al., 1978;
Toda & Shinotsuka, 1978). This work certainly fitted Masanao Toda's game-playing character.

The Dutch connection

In August 1968 Toda, then 44, started his Dutch adventures in The Hague, with a series of lectures at a NATO
Advanced Studies Institute on 'Algebraic Models in Psychology' - jointly with other lecturers such as Claude
Flament (Aix-en-Provence), George Miller (Harvard University), Robyn Dawes (Oregon Research Institute)
and Duncan Luce (University of Pennsylvania). It was then and there - in the former (now restored) Dutch
royal palace - that the present author first encountered Masanao Toda, and rather intensely at that, since the
ASI's management team had adopted the duty of preparing lecture summaries overnight which - after the
lecturer's authorisation - were to be handed out to participants before his next lecture. Summarising Toda's
lectures, presented in proper but not quite properly pronounced English, appeared to be rather complicated
("What is dynamic programming?") and sometimes hilarious ("Did he say 'theory' or 'really'?").
Energetically and humorously, Toda introduced the 60-odd summer school participants to the essence of
normative decision theory, dynamic decision-making by fungus-eating robots on planet Taros, and the
logarithmic, quadratic and spherical scoring rules for probability assessment.

Immediately after The Hague, Toda attended the 16™ International Congress of Applied Psychology in
Amsterdam, to talk about "Problems concerning decision models in applied psychology" (Toda, 1969). Two
years later, at the 19th International Congress of Psychology in London (1970), a much wider audience could
enjoy Toda's visionary ideas during a closing symposium where he talked about "Possible roles of
psychology in the very distant future". To quote his final conclusion: "Psychology must be the master science
in the very distant future. Otherwise, mankind will not survive" (Toda, 1970a, p. 108; 1982, p. 11).

These activities, and a full sabbatical year (1975-'76) at the Netherlands Institute of Advanced Study
(NIAS) in Wassenaar, made him a Dutch celebrity among mathematical and cognitive psychologists. In
September 1977, he came to visit the University of Groningen for a few days, during which he made his first
bicycle trip since very long. You could see him pedalling thoughtfully and with determination, while
apparently greatly enjoying himself. From 1976 onwards he worked with NIAS fellow Hans Crombag
(Maastricht University) to edit his book on "Man, robot and society", a collection of major writings,
published in 1982. Later, several Dutch colleagues were instrumental in Toda's becoming a foreign member
of the Netherlands Royal Academy of Sciences in 1989.

The Dutch connection further marked Toda's life, through intellectually playful contacts with the late
Adriaan de Groot, a psychological methodologist and keen chess player who had retired to the northern
Dutch island of Schiermonnikoog, with John Michon, a cognitive psychologist and expert on time in
Groningen, and with Nico Frijda in Amsterdam, whose ideas about the nature and role of emotions came
close to those of Masanao Toda (see Frijda, 1987; Frijda & Swagerman, 1987). Chain-smoker Toda (filter-
cigarettes, later cigarillos) and I myself thoroughly discussed the nature of human decision processes and
what was needed, structurally as well as functionally, to enable a person to make strategic decisions (see
especially Toda, 1976; 1981). Around 1988 an agreement of 'mutual assistance and exchange' was concluded
between the University of Groningen and Chukyo University.

SPUDM and Toda's turning towards emotion and cognition

Masanao Toda's outstanding invention certainly has been the fungus-eating robot, a creature which he used
to develop his functional theory of human behaviour. In his review paper for SPUDM-4 (Rome, 1973),
Rapoport (1975, p. 353) wrote: "Psychological research on dynamic decision behavior started with Toda
(1962) and Edwards (1962) in two pioneering papers." In concluding his 1962 paper on the design of a
fungus-eater, Toda outlined 'research promises' concerning fungus-eaters' emotions, apparent irrationality,
pathology, dealing with enemies, social communication and the economics of waste management.
Remarkably, later SPUDM researchers did not build on this early tradition, witness the extensive review
paper by Holtgrave (1990), which does not refer to either Edwards or Rapoport or Toda.

Toda's presentation at the 7 SPUDM conference in Goeborg (1979) was entitled "Emotion and decision
making" (Toda, 1980). This paper followed up on his contribution to the 6% SPUDM conference in Warsaw
(1977): "What happens at the moment of decision? Meta-decisions, emotions and volitions" (Toda, 1981). It



marked a turning point in his scientific interests. From then on Toda was developing his "urge theory of
emotions" which he thought to be equally applicable to individual decision-making and social interaction. In
1980, at the 22™ International Congress of Psychology in Leipzig (former GDR), Toda unfolded a 'system
theory of emotions', which he developed as a set of behavioural urges of an 'emotional fungus-eater!, the
main point being that emotions fulfil rational functions in triggering adaptive behaviours in an originally wild
environment full of sudden problems and risks. "Note that evolution certainly has not designed the human
mind to fit contemporary industrial society" (Toda, 1982, p. 131).

Another SPUDM highlight was his participation in a conference panel debate at SPUDM-9 (Groningen,
1983) - with Ward Edwards (Los Angeles), Istvan Kiss (Budapest) and Giandomenico Majone (Rome) - on
the critical question: "What constitutes a good decision?"' Among other things, Edwards said: "In my opinion,
decision analysis is a technology in which practice has sped far beyond the theory on which it is nominally
based." Toda said: ".. the goodness of a decision is undoubtedly a relative, or more precisely, a conditional
measure. (..) ..helping others make better decisions (..) can be accomplished by establishing a normative
theory of proper cognition, i.e., proper ways of interpreting the world, of information seeking and of
information processing" (see Edwards et al., 1984, pp. 10, 19 and 22). Clearly, Edwards' pragmatism was
matched by Toda's optimism. After SPUDM-9, Toda and his colleague Takashi Teraoka stayed in Groningen
for a month, during which Teraoka read us a well-prepared lecture in English, whereafter Toda faithfully acted
as his lively interpreter during the obviously improvised Japanese-English discussion with staff and students.

Twenty-five years at "Hokudai"
During his many years at Hokkaido University in Sapporo, Masanao Toda did much to establish, in 1977, a

Department of Behavioral Sciences within his own Faculty of Letters. His leadership was strong and
stimulating, but - as one of his students expressed it - it was more 'turning us out into pasture' than 'telling us
what to do'. From 1980 on, he directed a large-scale research project headed by cognitive scientist Yuichiro
Anzai, aimed at developing a cognitive model of social interaction processes. The model was eventually
named NENE (see Toda, 1987). By taking computer modelling seriously, Toda was hopeful to obtain a
realistic workbench for computer-testing his theory. One variant, NENE HI, was a cutting-edge
implementation of an inference-based route guidance system, which could not just verbally respond to
inquiries about sight-seeing around Hokudai; it could also draw maps for guiding travellers. The system's
ultimate goal was to model things like human common sense and witty everyday chatting among intimate
friends, which are some of the most challenging goals of artificial intelligence.

Meanwhile, Toda travelled a lot himself, he invited outside guests and organized research seminars, he
served as a board member of the Japanese Psychological Society, and he was a founder of the Hokkaido
Psychological Society. He was instrumental in founding the Japanese Cognitive Science Society in 1983 and
acted as its first president.

In the mid-1980s his formal retirement at Hokkaido University drew near and Toda wisely decided to
move back to his homeland in central Honshu in 1987, where he professionally settled in the Department of
Computer and Cognitive Sciences at Chukyo University in Toyota near Nagoya. From there he published his
Japanese book on the urge theory of emotions (Toda, 1992) and during the following years successive
chapters of the envisaged English version were distributed; in 1997 Toda had completed what seemed to be
the final (draft) chapter. However, shortly thereafter he disclosed his intention to re-work all the preceding
draft chapters, since his ideas had further developed and he thought that available texts needed updating and
improved mutual tuning; a revised chapter 1 was ready in 2000. Thus, at Chukyo University Toda has
remained an active participant in research and teaching activities at local and national level. In 2001, the
Japanese government awarded him "The Order of the Rising Sun, Gold Rays with Neck Ribbon", for his
outstanding contributions to the public cause. In 2005 he was given the Creative Research Award of the
Japanese Society for Cognitive Psychology.

Contributions to decision research and beyond

The appended list of Toda's major publications gives an impression of where his creative mind has wandered.
Successive topics were subjective probability, dynamic decision-making, covariation analysis (Toda, 1970b),
causal inference, the meaning of time, cognitive decision processes, emotions in decision-making, a theory
of social interaction, and - off and on - the problematic course of human civilisation and psychology's
indispensable role in helping to avert long-term collective disasters. It is virtually impossible to summarize
and appreciate Toda's rather different works in one paper, even if much more space were available.
Nevertheless, some justice to his broad-ranging appetite, his analytical precision and his keen foresight may
be done via selected quotations under the six headings below, which reflect the major topics on which he has
puzzled, deliberated and written.

On human cognition and information processing

"One of the most distinctive features of human communication (..) is that it requires game-theoretical
considerations" (Toda, 1956b, p. 205). "Occasionally, it hits me what marvelous creatures humans are.
Among all their numerous talents, the one that fascinates me most is their ability to create abstract notions
out of something that they do not really understand" (Toda, 1982, p. 59; orig. 1975). "The notion of cognitive
system is now being used in many different contexts, not necessarily with the same definition. There seems
to be, however, a general understanding that it means an internal representation of man's external
environment, including himself at the center" (Toda, 1982, p. 60; orig. 1975).



On fungus-eating ore collectors on planet Taros

"The fact that man is evidently more efficient in his everyday life than in experimental rooms also indicates
that human efficiency resides in the coordination of various basic functions (..). So, probably the best way to
obtain a simplified, well-controlled experimental situation preserving this human efficiency is to provide the
subject with a microcosm (..) the subject may not be able to survive the microcosm without letting his major
basic functions jointly come into play" (Toda, 1962; also in Toda, 1982, p. 102). "Now let me proceed to the
Fungus-Eater's decision making. Suppose that there are no objects in the Fungus-Eater's visual field except a
uranium ore on the right and a fungus on the left. In which direction should the Fungus-Eater go? Always keep
in mind that fungus has no inherent value. If the Fungus-Eater has ample fungus storage, going to the right in
the direction of uranium would be the better decision. But if the fungus-storage is so low that the probability
of dying of hunger after the Fungus-Eater reaches the uranium ore is high, then going to the left toward
fungus would turn out to be the better decision since the fungus will increase the probability of survival, and
survival usually means more uranium return. (..) This decision problem can be rigorously solved, of course,
once the situation is completely specified" (Toda, 1982, p. 98; from a Harvard University lecture 1961).

On cognitive decision processes
"Thus, in our opinion, the major problems in the application of decision theory reside not in a supposed

inadequacy in the principle of maximizing subjectively expected utility nor in the need to create new decision
criteria, but rather in the difficulty of properly formulating a decision problem" (Toda & Shuford, 1965, p.
252). "The expected utilities of the terminal states of a decision tree and of the preselected plans can, by
definition, be estimated only through induction or by EFS (environmental feedback strategy; ChV) (..). Let
me call the hypothetical cognitive system that generates these inductive estimates of utilities ULPS (Utility
Lookup for Plans and Situations)" (Toda, 1976; also in Toda, 1982, p. 168). "The action plans that require the
most elaborate type of cognitive operations of will are those usually characterized by a large but remote
negative goal, which can be successfully avoided only through abstaining from some habituated undesirable
actions such as drinking, smoking, taking narcotic drugs, overeating and so forth. (..) One may wonder why
'doing nothing' can be an action plan. But 'resisting' is really a lot of doing" (Toda, 1995, p. 56).

On emotions and decision making
"Emotions (..) may have first emerged for the purpose of survival of the species, but those that particularly

enrich human experience seem to be direct toward increasing the level of rationality of human groups. (..)
emotions still play a vital role in our everyday thoughts and behaviours, and in our analytical decision making
as well, because they typically influence value cognitions" (Toda, 1980, p. 154/5 ; also in Toda, 1982, p.
221/2). "To recapitulate, the primary working hypothesis of mine is that the human emotion system is a
product of evolution, which, as part of the human mental software, has a function to guide human individuals
about how to cope with the situations that are typical in the wild environment" (Toda, 2000, p. 8). "An urge is
a built-in 'motivational’ subroutine that links cognition with action" (Toda, 1982, p. 136). "Chatting behavior
(..) has escaped the serious attention of psychologists, which it certainly deserves. Not only does the large
proportion of time we spend on chatting in our daily life testify to the psychological importance of chatting
behavior, it is also a fascinating topic in itself, a rich source of information (..) for whoever is interested in the
study of common sense or emotion" (Toda & Higuchi, 1994, p. 242).

On future time perspective and the meaning of time

"Obviously, trying to 'define' time is a fool's errand. To define a notion is to find for it an equivalent ideational
construct made of some other, usually more primitive, notions (...) Any attempt to define time, therefore, is
bound to be ridiculous, since nothing in this world even remotely resembles time" (Toda, 1978, p. 371/2;
1982, p. 73). "Epistemologically speaking, the past and the future should not exist in the real world, since
whatever that exists must be in the present. (..) It is only in the cognitive system that the distinction is
meaningful, where some of the cognitive events are marked as 'past' and some as 'future" (Toda, 1978; 1982,
p. 77). "Even when one appears to be using decision rules predominantly, as in the case of buying a new
house, (..) a potential buyer will hardly be able to resist the temptation of imagining oneself and the family
actually living in the house, and the result of this simulation will indeed have a great influence upon the final
decision" (Toda, 1983, p. 363).

On human civilisation

".. from now on social systems may fail, not because of corruption or defeat in conflicts, but because of their
inefficiency in an extremely energized society. (..) In order to absorb people's energy effectively, the system
must provide a strong purpose to which people can willingly devote their ever-increasing excess energies"
(Toda, 1970a, p. 107; 1982, p. 9). "When I was a child, an old woman told me stories about the Buddhist
paradise. (..) everybody sits on a huge lotus flower and engages in an eternal meditation while listening to
the constant chanting of the holy teachings. If she was right about the paradise, I thought, then it was
certainly worse than hell" (Toda, 1982, p. 31; originally Japanese, 1973). "So my conclusion is, paradoxically,
that we are now living in the last golden age in the history of mankind like carefree youngsters with
unprecedented amounts of freedom in behavior. Sadly, such a time will soon be gone forever one way or the
other and will never come back" (Toda, 1982, p. 55; originally Japanese, 1973). "What worries me most is the
extreme uncertainty about the future we face, coupled with the quickening tempo with which things are
happening around us. (..) The real difference between a panicking wild animal and panicking contemporary
humans is that the latter are immensely more powerful than the former, capable of wrecking havoc in the



world at large" (Toda, 2001, p. 171). "The rule by fear is a political technique to turn each individual
suspicious of every other, making it hard for the people to form a rebellious group against the ruling body,
the greatest worry of a ruler who wants to impose a social design disliked by the people" (Toda, 1997, p. 93).

Evaluation and look ahead

Any evaluation of Masanao Toda's long tour d'horizon in physical, cognitive and social science can only be
modest out of respect for a creatively searching colleague, as well as restrained by the absence of as yet
unobserved impacts. Toda's imaginative contributions to behavioural decision research are undisputable.
His dynamic fungus-eater approach has inspired many empirical researchers (see, e.g., Rapoport &
Wallsten, 1972), and it has found its way into artificial intelligence (Pfeifer & Scheier, 1999, p. 83-84). His
great concerns, often playfully introduced, about the course of human society were deeply felt and keenly
analyzed, and they resulted in recommendations about a (largely psychological) science of human
civilisation (Toda, 1972; 1982, ch. 3; 1997).

A more complete evaluation of Toda's many different works would, however, require more time,
especially for studying his "Urge theory of emotion and cognition" which also contains "A decision-
theoretical model of urge operations" (draft ch. 3). An initial critique, based on Toda (1982, 1985), has been
given by Aubé (2001), who adapted Toda's system of urges into a structure of emotions-as-commitment-
operators. With some help of his friends, Masanao Toda's important ideas could further enlighten and
inspire us through his 'ultimate' book, which awaits final editing and eventual publication in English. In the
conclusion of draft chapter 7, Toda (1997, p. 122) writes: "I would be more than happy if this book could help
entice some of the readers to this field, especially those who are of the 'explorer' type, since their successes
will gather many followers."

In a personal communication (Sept. 2006), dynamic-decision researcher and former graduate student of
Toda's at the University of North Carolina at Chapel Hill, Amnon Rapoport (now in Tucson, Arizona), writes:
'"T have admired Masanao as a person, a teacher and a scientist. (..) .. his research program on the 'fungus
eater' was extremely innovative and ambitious. (..) He was one of the brightest and most imaginative (..)
thinkers I have ever met. (..) More than anybody else (..) he was responsible for placing emphasis on
dynamic decision making rather than static decision making; the research on choice between gambles (..)
had no interest for him." Following Rapoport, one of Toda's major objectives was: ".. to build from scratch a
general theory of cognitive behavior from bottom up that focuses on the essential functions of survival and
achievement of specific goals."

The intellectual game-player )
When I shared the first half of 1980 with him at Hokkaido University (later joined by Joef Kozielecki from

Warsaw), Masanao once relayed a saying attributed to social psychologist Leon Festinger: "There are only
two kinds of people: sight-seers and game-players." Toda himself definitely has been a game-player, at least
as soon as he sat down to play chess or Go or some new computer game, or to stir his own mind about some
basic question, like causality, time or emotion. In other respects, however, the younger Toda surely has been
a sight-seer as well, travelling around the world, settling here and there, and poking his brilliant nose in one
topic after the other.

Undoubtedly, the sight-seeing was rooted in his youthful need to escape from traditional Japanese norms
and values, as well as in his - the original physicist's - desire to stimulate some unconventional thinking
among his Japanese colleagues. While debating with him you could easily feel the discrepancy between the
fundamental theorist and the empirical hypothesis-tester. Although the young Masanao Toda did some fine
experimental work, the more mature Toda just was too explorative, too creative and too much into
fundamental theorising to conduct a programme of meticulously designed experiments and the
corresponding data analysis ("handwork").

Even in view of Toda's concern about all too easy causal inferences (see Toda, 1977; 1982, ch. 12),
experimental hypothesis testing has not been his greatest liking. This was also apparent in his teachings - which
were about concepts, methods and techniques rather than about experiments, and it is principally expressed in
a quote from his (private) autobiographical notes, published in Hans Crombag's introduction to "Man, robot
and society" (1982, p. xiv): ".. my basic belief on this issue of theory versus experiment remains unchanged;
what finally count are theories and ideas, no matter where they were originally hatched, either in an armchair
or in an experiment. If an idea is good, it will eventually find a way to be experimentally tested, while a blind
experiment produces only a trickle of possible fact out of the whole ocean of possibly observable facts."

Conclusion

Despite his impressive international orientation, it has been regrettable that Toda often was so far away from
his many 'western' colleagues and friends, both geographically and culturally. Conversely, this must also
have been a handicap for himself. But as an audacious, visionary thinker and path-breaking theorist, he often
felt like a much older brother who was farther ahead and more keen in his thinking than you yourself, even
if he was leading you into confusion. Japanese colleagues have proposed that characteristic descriptors for
Toda might be: "hyohyo" (aloof from the world), "makezugirai" (never content to be second-best) and
"musoka" (dreamer, visionary). Even for someone at 10.000 kms from Chukyo University this seems
appropriately expressed. Masanao Toda definitely has been one of my heroes, too; his death feels like losing
an anchor.

Groningen, 12 October 2006 Charles Vlek
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[The author is deeply grateful to prof. Naomi Miyake (Chukyo University, Toyota) and dr. Yasuaki Kobashi
(Tokyo University of Science and Taikasha Co. Ltd, Tokyo) for their indispensable support in developing this
obituary. Thanks are also due to prof. Amnon Rapoport (University of Arizona, Tucson), prof. Hans Crombag
(University of Maastricht, NL), as well as to dr. Jack Dane at the Archives and Documentation Centre of
Dutch Psychology, for providing basic information. This article also appears in the Bulletin of the European

Association for Decision Making; see www.psylone.com/eadmbulletin.html.]
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The emotion system and the cognition system, viewed from the standpoint of the urge theory
Masanao TODA (Academic Advisor, Umemura School System/ Chukyo University)

Some fundamental aspects of the emotion system and the cognition system, viewed from the
standpoint of the urge theory are briefly discussed. The urge theory, developed by the author, regards the
human mind as a software evolved mainly to survive the wild environment in which the evolution has taken
place. The emotion system and the cognition system, the major subsystems of the mind, are two separate
systems albeit closely interrelated in their functions. In this paper will first be given a general framework of
the emotion system, followed by some specific mode of operation of the cognitive system, a part of the
foundation of certain operations of the emotion system. In doing so, several specific topics, such as the here-
and-now effect, attention traps, control of emotion through cognitive means, dynamic schemas with which
we think, imagination, language, and so on, all of which play indispensable roles in the operation of the mind
as software that drives the humans as well the animals.

Key words: emotion, cognition, urge, appraisal, attention trap, here-and-now effect, dynamic schema, mental
simulation, imagination, thinking, language
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