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DECISION-MAKING UNDER UNCERTAINTY AND PROBLEM
SOLVING: A GESTALT THEORETICAL VIEWPOINT

I. INTRODUCTION

1. Gestalt Theory -~ How It Differs from Accepted Theoretical Approaches
in Psychology.

There are many different theories on thinking, problem-solving, and
decision-making prevalent in contemporary psychology. It has been asserted
{14] that despite their varieties most are basically forms of two main tra-
ditional doctrines: the formal logical approach and association theory.
Both these doctrines attempt to achieve a rigor of analysis modelled upon
the Fuclidian system and thereby hope to emulate the success of its applica~-
tion to physies. 1In having to choose between explaining a gamut of phenomenal
events or the preservation of rigor, both doctrines elect the latter. Hence
they are forced to select among the phenomenal events those which exemplify
the established rigor,or, when this is too difficult, set up experimental
situations which serve as examples. Although they take cognizance of the
phenomenal events which are unexplainsble by their theories or seemingly
contradict the theories, they argue that these will be explained in time
as the theories are checked out and refined. The gquest for rigor dictates
the rejection of phenomenal perception and its replacement by operationally
defined measurements yielding phenomenal "pointer readings.® Cardinal
numbers are the preferred reédings; the state of the art however dictates
ordinal numbers in most instances and the Boolian number system of Yes-No
in meny instances.

Gestalt theory, on the other hand, although not rejecting rigor where

achievable, emphasizes the phenomenal given as a point of departure. It
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can be interpreted to argue that before any rigorous theory be developed
the conceptual representation of the phenomenal given must be achieved. An
a-priori set of basic elements, applicable to but a selected part of
phenomenal experience, are almost certain to be inadequate and, in addition,
will probably point to the wrong direction. The model uhderlying Gestalt
theory seems in some methodological respects to be Keplers astronomy [12]
rather than Newton's physics. Kepler sought to represent the phenomenal
path of the planets. He sought cirecles but found elipses whose foci were
related to characteristics of the planets. This was an empirical finding
devoid of theory or, more properly, based on a primitive, unsystematic, non-
rigorous theory. It was only after Galileo digested implications of this
finding that Newbton was able to formulate his rigorous theory.

Something similar preceded the Buclidian system. It is doubtful
whether Pythagoras could have formulated his theorem had there not been a
‘conceptual representation of certain empirical events showing that the
square of the hypotheneuse of some triangles is equal tc the sum of the
squares of the sides. And this in turn led, after additional centuries
of thinking and'development, to the formulation of the Eueclidian systen.

Gestalt psychology concentrates on the phenomenal given in its attempt
to seek an understanding of psychological phenomena. Rigorous experimenta-
tion and operational measurement become less important in this scheme of
things. The findings of the traditional doetrines are not rejected as
findings. However, because they go counter tc much that is phenomenal
given, they are rejected as being sufficient to serve as adequate explana-
tory concepts. Of course, most Gestalt theoreticians go beyond this mild

rejection. They feel that the elementaristie approach underlying the
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traditional doctrines is not only insufficient but wrong. They reject the
proposition that behavior events can be explained on the basis of elements

and the combination of elements. They believe that the basic concepts that
will ultimately emerge in the social sciences will entail part-whole inter-
dependencies, holistic dynamic field interactions, etc. I share these beliefs,
but it is certainly not proven. Although I consider it improbable, it is

not impossible that the phenomena which buttress my beliefs will, in the
fullness of time, be explicated by the concepts of the traditional doctrines.

2. Outline and Purposes of This Paper

In what is to follow I will try to present phenomena of thinking,
problem-solving, and decision-making. I will assert that this is the way
men behave in situstions necessitating this behavior. I will discuss these
phenomena using some simple topological terms at a very low level of abstrac-
tion, knowing full well that the conceptual representation used is far from
adequate. Nevertheless, the terms do help clarify the issues and, because
of this, I believe that the ultimate adequate conceptual representation will
have to include them in some form or other.

The extent to which the ideas here are original is irrelevant. It is
obvious that I am greatly in debt to the thinking of Kurt Lewin /B,9,10,11/.
It is not so obvious, but I am probably in even greater debt to the thinking
of Fritz Heider 1727. The ideas about psychological certainty are derived
from Goldstein /I,5/. My aim is not to be original but to meke sense and

thereby clarify the issues.
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3. Some Basic Conecepts

The world is considered to counsist of entities that are related to each
other in a lawful menner. Men functions in this world on the basis of a
partial mapping of the world. I call this mapping, "Frame of Reference".*
Frame of reference is quite fuzzy for me at present but I know it is there.
It seems to consist of meaning dimensions and specified values along each
dimension. The frame of reference comprises all that a person knows sbout
the world in terms of entities and the causal nexi within which they are embedded.

Language can be considered as simplified analogy. The total number of
words available to a given person exist somehow in his brain. These words
can be ordered along four meaning dimensions: names of entities, names of
actions, modifiers of entities or actions, connectors of entities or actioms.
The specific value of each word is its specific meaning. This organized
totality is the linguistic frame of reference. It is, in every individual
case, a partial mapping of the objective language since no person knows all
the words to be found in an unebridged dictionary.

The frame of reference is a function of the native integrating sbility
of the brain as it interacts with an individual history, a fusion of both
nature and nurture. Since it constitutes the total knowledge of an
individual, only a small part of ite coptents can play a role in any given
behavior event. To return to the linguistic analogy. Assume a bilingual
person who speaks English and Freneh. The total vocabulary of such a person
is partitioned into ftwo sets: EHnglish and French. When such a person is
in an English speaking group all the words along the French dimension are ex-
cluded from use. They do not emerge in the speaker's comsciousness except

in circumstances where unigue meanings are expressible by them for which the

*This concept is very similar to the concept of "schema"” as developed
in British psychology and physiology by Head, Bartlett and others [6,1]. I
prefer "frame of reference" to "schema" because it has connotation the latter
lacks.
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speaker cannot find an English equivalent.

The frame of reference is like a storehouse of resources. Given a
specific concrete situation, the person draws the relevant, available re-
sources from it. This leads to a second basic concept: The Life-Space.

All ordered behavior can be analyzed as constituting three stages:

a) a person finds himself in a specific concrete situation; b) the person
evaluates the situation, drawing upon the resources asvailable to him in

his frame of reference, and decides upon a course of action; and ¢) the
person executes the decision. Stage b) is of primary interest in the
present paper sinee it serves as the stsge for thinking, problem solving

and decision making. The situation in which & person finds himself at the
onset of this stage is partitioned into various states. There is the state in
which the person finds himself. There is (are) the state (s) of the goal (s)
attainable in the situation. And there are the states of means available
that may lead to the desired goal(s). As a result of the evaluation stage;
the person decides upon which means to use to achieve the desired goal(s).
The situation is an ordered manifold of states and as sueh it counstitutes a
space., Following Lewin I call this space: "The Life-Space'.

The life-space comprises various states. To repeat: There is the
state where the person finds himself; there is{are) the goal state(s); and
there are intermediate means states some of which may lead to the goal(s).
It is in many ways similar to a topologieal space and hence topological
terms can be used to name some of its elements. A state in the life-space
will be called a region of the life-space. As a result of the evaluation
stage the person decides upon a course of action through the means regions

which he believes will lead him to the goal region(s). This course of
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action will be called a distinguished path that leads to the goal region(s)e.

Behavior, in turn, is called locomotion along a distinguished path towards
the goal region(s).

The life-space can be represented by either an old-fashioned two-
dimensional topological picture, Fig. la, or a more sophisticated point
graph, Fig. 1b. Point graphs are preferable to pictures for various reasons
but the latter are easier to understand at the outset. Hence they will be
used in what follows.

If no restrictions are placed on the nature of the path, a topological
analysis can yield an infinite number of paths when the life-space consists
of more than two regions. The person can locomote to region 2 and then
back to region 1 and back to 2 indefinitely before reading a goal region,
2. TFrom a psychological standpoint a very reasonable restriction can be
placed on the determination of a distinguished path; ie.e., that no region
can be entered into twice. This excludes endless cycling. Matters are
thereby simplified considerably. In Fige. 1 the restriction immediately ex—
cludes regions 3, 4, 5, 9, 10 and 17 from any path since to get from them
into any of the goal regions involves passing through a region which has
already been entered. In addition the number of possible paths leading to
the goal regions, although it still can be quite large, becomes finite and
calculable. An added restriction that the number of regions in a path be
a minimum settles the matter. In Fig. 1, this determines two distinguished
paths, one leading to the goal region, 15, and the other to the goal region,
20. The paths comprise regions 2, 14 and 15, 2, 19, and 20. This restriction
makes pragmatic sense but not necessarily psychological sense. From a prag-

matic standpoint people are often unreasonable.
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It should be understood that the life space changes as soon as the
person locomotes into a new region sinee his position in the life space has
changed. This may or may not lead to changes in behavior depending upon
circumstances which cannot be represented adequately by the concepts used
here.

It is very difficult, if not impossible, to define a region either
conceptually or operationally. In many cases however it is possible to
define locomotion into s new region ostensibly, i.e., point it out, when
looking at actual behavior or upon a record of behavior. We therefore have
to treat a region as a primitive, self-evident concept. However, an attempt
can be made to define the meaning of a region to an individual: the mean-
ing of a region to consist of the set of actions which a person thinks he
can undertake when he enters the region, i.e., what he can do in it, and
the set of consequences which he thinks he will be subjected to, he will
suffer, by being in it, i.e., what it can do to him. The meaning of a
region is determined by a complex interaction of the state of the real world
and the frame of reference.

L. Thinking, Problem-Solving, and Deeision-Making

Thinking, problem-solving, and decision-making are names given to
various aspects of behavior to be found in stage 2 of ordered behavior that
play a role in determining the distinguished path. The generic meaning of
thinking is the most general and it includes the meanings of the other two
terms as special cases. Decision-making, in turn, is a special case of
problem-solving. The topological terms introduced in the preceding section
enable us to circumseribe the meaning of these three terms in a manner that

will clarify their usage in this paper. Thinking is used to denote the
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behavior when the person is mentally exploring the regions in his life space
to determine their meaning. He does not necessarily have any goal in mind
and is certainly not interested in determining a path. It refers to some
sort of general region inventory so that when the occasion arises he will
know what to do. Problem-solving occurs when the person has some goal(s) in
mind but no path(s). A solution to the problem oceurs when a distinguished
path emerges which he believes will enable him to locomote to the goal.
Sometimes however the solution takes one of two forms. Either several
distinguished paths or several poteantial paths emerge. In both these cases
the person must choose one of these paths. The mental activity involved in

determining this choice is called decision-msking.

II. DECISION-MAKING AND UNCERTAINTY

1. Iogical Certainty and Psychological Certainty

The word certsinty was originslly used to describe a psychological state
where a person had no doubt about the outcome of a given state of affairs.
To the extent that he had doubts about thé outcome he was said to be un-
certain. Logic assumed such certainties unquestioningly for a long time and
concentrated on deriving deductions on their basis which were equally certain.
Given these certainties as premises, logic showed men, in a convincing
manner, that the deductions were also necessarily certain, that under no
eircumstances could they be false. This aspect of necessity, of necessary
truth or necessary falsehood, was fused to the meaning of "eertainty"” to
devolve into the idea of logleal certainty. The original psychologieal
origin of the meaning of the term was lost sight of. The logieal meaning

of Mcertainty" became the impossibility of being wronge.
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With the development of science, the problem of induetion began to
loom on the horizon. Descarte's philosophy raises the doubt as to whether
premises dealing with matters of fact can be logically certain. Philosophers
disliked these implications and tried to salvage logical certainty in many
ways, figuratively passing the ball from one to another when they were on
the verge of fumbling. Finally Hume got the ball and settled the issue.
Empirical statements cannot be certainly true or certainly false; only
tautological statements can be certain. But tautological statements yield
no information.

Meanwhile men, including Hume, behaved in blythe disregard to this
crisis in philosophy. Their behavior indicated certainty and uncertainty
in many daily actions. If I am not mistaken, Hume was quite aware of this
discrepancy in his own behavior and it disturbed him quite a lot.

It is a faet that psychological certainty, although probably correlated
to logical certainty, is most certainly (logically speaking) not univoecally
coordinated to it. It is the case, as Hume was aware of, that men
will experience psychological certainty even when aware of logical uncertainty.
As I sit and write these words I am completely certain that a meteor will
not crash through the roof and tear my arm off. Logically, however, I am
certain that this is a possible contingency. One can counter that the
probability of such a contingency is so low that it may be disregarded. Yes,
but this edmits my basic argument with one modification -~ only if logieal
uncertainty is below a certain measure will it be disregarded by men.

I will whittle this modification down. I am writing these words in
Southern California, a few miles from the San Andreas fault. The probability

of an earthquake taking place today is far greater than the probsbility of
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of being hit by a meteor. Yet I do not seem to worry about an earthquake
any more than I do about being hit by a meteor. My psychological certainty
that these events will not occur seems to be equal.

Against the contention that in both cases the probabilities are too
small to be decisive I will bring forth a third, very common, example where
most men are not only aware of the possibility that certain undesired events
can occur but actually teke steps to mitigate the effects of these events
were they to occur and then they act being sure that they will not occur.
Every time we pay an insurance premium for a car we accept the logical
analysis that there is a good probability that we will be involved in an
accident -- in most cases we accept this probability to the tune of several
hundred dollars a year. Yet, we rarely if ever drive a car without being
psychologically certain that the possible acecident will not occeur. I will
argue below that this certainty is necessary before we can take control of
the steering wheel.

At this point a contention may arise that I am discussing subjective
intangibles that border upon sophistry and mysticism. This is not true.
Psychological uncertainty is as objective a phenomenon, apd can be seen
clearly if one knows how and where to look, as is the curving path of star-
light when it passes close to the sun. We all experience a difference when
we are certain or uncertain. We can report this difference to others in
words ranging from a simple declarstive statement such as: "I don't feel
sure sbout this", through deseriptive statements at various levels of ab-
straction. Examples of the latter are statements suech as: "I feel ill at
ease, my stomach is tight" ~- "Things are running up and down my spine” --

I feel ambivalent, I can't commit myself" -- ete., etec., ete.
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This type of evidence may not be accepted by many. One of the ques-
tionable legacies bequeathed by Freud to mankind is that the phenomenal
world, that that of which we are conscious, is not really real. The zeit-
geist therefore generates a tendency to reject this kind of dats without
even considering it. ILuckily we need not rely upon reports of phenomenal
experiences to objectify psychological certainty. Psychological certainty
and uncertainty can be defined ostensively, i.e., pointed to.

We observe s white rodent, that cute class of creatures upon whose be-
havior so mueh of our scientific psychologieal knowledge is predicated,
ruaning through a maze. He is running smoothly; his legs are in synchrony,
his tail projecting behind him, and his counic head, mustaches stiff, is held
parallel to the ground and points unwavering tc the end of the corridor.

The entire action is a smooth harmony. Each instant of behavior is an
integral consequent of the preceding instant. All lead dynamically to the
end of the corridor.

At the end of the corridor there is a choice point with several alter-
native paths available. When the rodent reaches the choice point he stops
and his behavior starts to change. His body drops as his legs fold slightly,
his mustache starts to quiver, and his tail sterts to wriggle slowly. He
points his nose into one path, then into another. He looks, he smells. One
of his forefeet makes a tentative move in the direction of a path and then is
Jjerked back. He thinks. He is unsure of what to do. The smooth, integrated
harmony of behavior is broken. One inmstant is not an integral continuation
of the preceding instant. The flow of behavior is jerky, unpredictable.

It is impossible not to see the striking difference between the behavior

exhibited while running through the corridor and the behavior exhibited at

0
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the choice point.

Eventually the rodent chooses a path. He takes a few tentative, hesi-
tating steps into the new corridor, sniffs once or twice, and starts to run.
The harmonious behavior pattern reappears.

This then is an ostensive definition of psychological certainty. Men
exhibit these differences too. In fact, when a difference exists between
behavioral and verbal evidence as to psychological certainty, we give more
weight to the former. When a person anmnounces confidently, "leave it to
me, I can do it," and then proceeds to do the job in a jerky, hesitating
manner we tend to call him "vain braggert" and do not believe that he knows
what he is doing. If, despite this, he succeeds in his task we tend to
sttribute it to luck rather than to skill.

This is the reason that a driver must be psychologically certain that
he will not have an accident while he drives. If he lacks certainty his
behavior will not be smooth and coordinated enough to avoid an accident and
he most probably will get into onme. When I have had too muech to drink at
a party er am quite fatigued, my certainty in not having an aubomobile
accident is undermined. I then hand the wheel to my wife.

Psychological certainty is closely related to psychological health.
Clinical anxiety is considered by at least psychotherapists to be nothing
more than chronic uncertainty.

2. Geme Theory, Structural Decision Theory, etc.

Game theory, decision theory, etc. are proposed solutions to the
problem of induction. Their formulation followed the development of mathe-
matical probability and combinatoerial analysis. At present there are many
logicians who are trying to develop logical probability to serve the same

purpose [2,3]. Despite many technical and theoreticel differences between
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‘the mathematical and logical probability solutions to the problem of induc-
tion, they basically share an identical frame of reference, a frame of
reference which stems from their uncritical acceptance of logical certainty
as the only meaning of "certainty”.

Since logical certginty implies that man can never be certain of the
outcome of any of his actions, the question poses itself: On what basis
does he decide to act? Given the premise that man cannot decide on the
basis of certainty the course of action he should take, and given the empirically
true premise that man does decide between alternate courses of action, two
conclusions are derivable as answers.

The first conclusion asserts that man does not take the outcome of
an action intc account when deciding upon the action. This is the conclu~
sion, underlying psychological association theory, that at a
choice point the living organism will exhibit trial and error behavior, i.e.,
decide upon a course of action randomly unless some sort of association or
reflex bond exists between the stimulus situation and the repertoire of
possible mechanized reflex chains sort of stored within it. The outcome of
the decision will modify the repertoire and will therefore affect the be-
havior of the organism at its next decision point; it can however have no
effect upon the decision per se.

The second conclusion asserts that man can somehow evaluate the degree
of certainty that an action will lead to a desired outcome, and then he will
choose the aetion which has the highest degree of certainty, the greatest
probability of sueccess. This assertien is more consonant with common sense.
Behavior based on this conclusion is perceived to be rational; behavior

based on the first comclusion is perceived to be irrational. Game theory,
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decision theory, etc. are predicated upon this second conclusion.

The mathematical theory of probability and statistics enables man,
given a certain mathematical model and set of adequate empirical data, to
assign a number to this probability of success. A measure of the degree of
logical certainty is thereby obtained. It can be argued that the potential
utilization of this measure is simply analogous to a momentous discovery
that must have taken place before man could erect ;'easonabiy large and
stable structures. Man could always discriminate adequately enough between
different lengths of logs. That one log is shorter than another or of
almost the same length is easily seen. What cannot be seen is the length
of the log, or whether it is one-third as long or three times as long as
another log, or whether it is just right to fit a given gap. Until this
knowledge is available reasonsbly large and stable structures cannot be
erected: man must be content with flimsy huts. Similarly, for complex
humsn activity that is determined by decisions. Since our present complex
organizations run on the basis of decisions that are made intuitively, that
are based on the relatively crude and inaccurate perception of the action
that yields the greatest certainty of success, these organizations are like
unte the flimsy huts built by primitive man. How much more efficient, large,
and stable will these organizations be when man learns to measure the prob-
2bility of success accurately?

Figure 2 is a simplified representation of the application of this
measure in a decision-msking situation. The person p finds himself in one
region whereas the goal G which he is trying to achieve is in another region.
There is no distinguished path between the two hence, by definition, they

are separated by an unstructured region. The person can take many specific
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unstructured G
region

Fig. 2

actions, each of which may or may not be a first step of a distinguished
path that will lead to the goal region. How is he to choose? Decision
theory answers this question uneguivoeally. A mathematical analybic tech-
nigue should be developed so that a number can be caleculated for each
possible alternate action available to p (or at least for each possible
alternative action that seems reasonable to take). This number will tell
r which action has the greatest probability of success. Sinee p is
rational he seeks the action with the greatest probability. Because this
number is rigorously calculated, rigorously measured, it is of necessity
more accurate than human cerebral calculation just as the measurement of
length with a yardstick is more accuraie than a visual estimation of size.
The cerebral calculation, the intuitive judgement which appears as a hunch,
should therefore be rejected when it disagrees with the conclusion of the
rigorous calculation just as we reject the evidence of our senses in visusl
illusions. In Figure 2 the aslternate means of action available to p are
represented by the small numbered regions. The probabilities of success

assoclated with each possible action are represented by the pi’s. It is
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customary for each py to be egual to or larger than O, and for the sum of
all pi's to be equal to 1.

The pi‘s need not be a simple probability statement of success expect-
ancy. They can be a weighted index or ordered n-~-tuple that estimate more
than one effect of the possible action. For instance, it can be an ordered
two-tuple the first number giving an estimate of success, the second an
estimate of costs. In a similar manner n-tuples of a larger magnitude can
be calculated.

It should be noted that impliecit in the proper use of this theory is
a very serious constraint on the person's behavior. Once the person takes
an action based on decision theory calculations, he cannoct ihtervene in the
process initiated by the action. If he does intervene at any point, the
mathematical guantification of certainty of success ceases to be valid.
Once the die is cast, it must be permitted to roll uninterrupted until
it stops; once the croupier drops the roulette ball onto the spinning wheel
nobody can interfere with the process until the bsll falls into a cup.

This constraint can be eliminated or relaxed when decision theory will be
in a position to calculate the Pi's of the actions available to the person
at any point in the process where he wants to intervene, as well as the
probability that he will choose each of these actions, and include this in
the initial Py At present this is impossible.

3. Game Theory, Statistical Decision Theory, etc., and Psychological Certainty

It is a fact that in almost all experiments where human subjects are
placed in a situstion demanding the use of mathematically generated decision
rules, they refuse to follow them rigorously. Such behavior exasperates

the experimenters who then call the subjects names. This behavior is not
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surprising. Every time we start looking closely at man's economic behavior
we rarely find the ideal hedonistic man. It does no good Ho call man
"irrational”. Man's behavior is reasonable in his erazy way.

A social psychologist once told me why he gave up on trying to experi-
ment with game theoretical predictions on a zero-sum game. He had a neat
experimental set-up. He would get subjects, the standard college sophomore,
and give them the rules of the gsme. Almost to a man the subjects would
then rise and refuse to participate in the experiment. Upon being asked
why, their answer would again be almost unanimous: "We don't want to behave
like pigs".

Human behavior is not arbitrary, not random, not uncaused. If human
behavior is different from the behavior predicted or recommended on the
basis of decision theory caleulations this indicates that the csusal nexus
underlying human behavior is different from the causal nexus underlying the
various decision theories. In other simpler words, men take at least some
different things into account when deciding upon their actions than are
taken intc account by the mathematical theories.

This should not be construed to mean that men's decisions are better
or worse than are mathematically determined decisions. It all depends.
There are obviously conditions where a mathematiecal solution is to be pre-
ferred to man's best attempts and viece verss. What is important is that
we should nét feel that man is unreasonable, is perverse in not doing what
decision theory tells him to do. Once we understand how man goes about
thinking, solving problems, and making decisions, we will also know under
what conditions man will disregard present decision theory dictates, under

what condition he will apply them blindly, unimaginatively, and under what
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conditions he will apply them with insight, imaginatively. It seems obvious
that a successful application of the insights of decision theory to human
affairs cannot be achieved unless these conditions are known.

4, Minimum Level of Psychological Certainty - A Prerequisite for Action

The title of this section and much of my preceding words make it
obvious where I think the nub of the trouble is to be found: the men who
formulated and are formulating mathematical decision theories are guided by
the concept of logical certainty whereas the men who make decisions think
and are guided by considerations of psychological certainty. I will attempt
to develop some of the consequences of this semantic confusion.

In what follows I will be dogmatic -- it is probably more correct to
say that I will be more dogmatic than in what preceded. Unless explicitly
specified to the contrary, the word "certainty' will refer to psychological
certainty only. I will not cite specific experiments to support my convictions
since these convictions are not based on any particular experiment and I
cannot imagine any particular experiment or small number of experiments that
will, at present, undermine my confidence in them. I believe that enough
of my assertions and/or their implications are amenable to empirical verifi-
cation to take the whole matter 6ut of the realm of armchair philosophy, but
I do not intend to develop this aspect. This can and will be done when the
ocecasion arises.

In taking decisions whose outcome can affect important aspects of a
person's life, uncertainty as such plays a minimal role. Such decisions are
taken primarily on the basis of certainty considerations. To rephrase this
in my technical terminology: decisions that lead to locomotion through and

to central regions of the life space are always based on certainty characteristics
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of these regions and not on uncertainty. This is a fundamental law of be-
havior and holds for every individual act. Acts which seem to contradict
this law will yield, upon analysis, the fact that the person was coerced

by foreces external to himself that were more powerful than whatever forces
he could mobilize to counter them. These coercions lead, in the longer run,
to predictable behavior which is generally undesirable.

In order to communicate a more tangible, palpsble grasp of this law
and what it entails, it will be necessary to explicate and develop some of
the concepts presented above.

Certainty characteristics of a region refer to the meaning of a region
and the meaning of aregionwas defined earlier as the sum of things that
the person believes can be done to him and what he can do while in the
region. The meaning of a region refers to a range of possibilities only
a few of whieh will occur when the person enters the region at any given
time. This becomes obvious when we consider that the meaning of a region
can include mutually exclusive contingencies; i.e., movies can be very
thrilling or sickeningly boring but one movie cannot be both.

And with this we come to a very important discriminendum for psycho-
logical certainty and logical certainty; the latter is :predica‘bed upon what
must oceur when a person enters a new region -- the former is predicated
upon what may* occur when a person enters a new region. The person seeks

certainty by trying to determine what will not happento him. In other

*
"May" is defined by: '"There is no reason for it not to"; the sentence:
"X may occur.” is eguivalent to the sentence: "There is no reason for X
not to ocecur.”
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words, the first thing & persen will do before entering a new region will
be to determine what the region can do to him. It is only after he is con-
vinced that the set of possible consequences he may suffer upon entering a
region excludes certain possibilities which he is not willing to face under
any circumstance that he will be ready to consider the idea of locomotion
into the region. In simple figurative words: a person will not voluntarily
take a step unless he is convinced that his foot will meet with solid ground
and he will not fall flat on his face. Unless this minimum level of cer-
tainty exists, no behavior is possible. The consequence of lack of such
certainty is clinical anxiety, the sine gua non for behavior pathology.

It is not enough for a person to know that a given decision has a high
probability of success; he must, in addition, be certain that some outcomes
will not occur. To the extent that he will not be certain about the latter
the region will be unstructured.* If all the person has to go by are de-
cision rules giving a probability of success and nothing more, Fig. 2 becomes
an improper representation of the psychological life space. The first step
into any means regions that may be a path to the goal is, because of the ab-
sence of g minimum level of certainty, open to some uncertainty, to some un-
structure. Figure 3 is therefore a better representation. Here the small
numbered regions that represent possible actions, each associated with a

p,, are not fully structured, are opened to uncertalunty.

i)

*or course, he may be certain that such undesired oubcomes may occur
and refuse to enter the region even though it is now structured.




P-2156

unstructured
region

Under these conditions the person will initially disregard the pi's,
Before considering them he will seek to establish a minimum level of certainty
to guarantee his not falling flat on his face as a consequence of his de-
cision. This can be represented conceptually by the closing of the numbereé

means regions. Supposing this can be done for certain of the means regions
*

and not for others a condition represented by Fig. 4 emerges.

unstructured
region

*It is necessary to add additional regions open to unstrueture to
those regions for which a minimum certainty has been achieved to retain
their potential path properties; that is, they lead to another region which

may lead to the goal.
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We see here that a minimum level of certainty was reached for all possible
actions but the one represented by means region 1. The law of behavior
epunciated above says that the person will not cousider this action alter-
native regardless of the magnitude of pye

The guarantee of not falling flat on one's face is a pecessary but not
sufficient condition for the establishment of certainty. In addition, a
person wants to be sure that if things go wrong he will not be left holding
the bag. In other words, he wants to be sure that if things go wrong he
will be able to retreat and try again. This is represented in Fig. 5 by
single and double-headed arrows. Fig. > shows that if he undertakes the
action designated by"region 2 he cannot retreat and try other actions in
case of failure. The actions designated by the regions 3 to n are not
irrevocable, retreat is possible. It follows therefore from the law of
minimum certainty that p will not consider the action represented by

region 2 regardless of the magnitude of Pp2.




g

A person is therefore not ready even to counsider probabilities of
success before he guarantees for himself s minimum level of certainby;
certainty that he will not suffer outrageous fortume and certainly that he
will be able to retreat and try asgain if his attempt should come a cropper.
Once these minima are satisfied he may pay attention to decision theory
suggestions as to what he should do. Nevertheless, unless he is subjected
to great pressures he will still resist following suggestions. He will try
to determine additional degrees of certainty before commitiing himself to
a course of action. He will procrastinate as long as possible in order to
achieve this additional certainty. And, to the degree that they are achieved,
they too may override suggestions based on decision theory where appropriate.
In fact, he will procrastinate as much as he can until reaching a state of
absolute psychological certainty.

5. Absolute Psychological Certainty

What is this absolute psychological certainty? ILet us first denote
it behaviorally, i.e., define is ostensively. It has been noted above that
vhen an organism is figuratively glued to a spot when confronted with a
choice point in behavior and refuses to budge, it is in & situation which is
below the necessary minimum of psyehological certainty. When an organism
underteakes an action but executes it in a faltering manner, hesitatingly,
exhibiting anxiety or fear, it is in a situation of psychological uncertainty
even though the minimum level of psychological certainty has been met. It
follows therefore that when the orgenism is acting in a confident, assured

¥*
manner, it is functioning under conditions of absolute psychological certainty.

*The word "organism" was used in this paragraph to indicate that these
definitions hold for all life.
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Under what conditions do men act in a confident manner? Men are confi-
dent in their actions when they are sure that nothing they will be confronted
with in the course of this action will phase them. In other words, they are
sure that they will be able to cope with whatever will happen to confront
them. It is important to note that an explicit spelling out of all the
contingencies is not necessary to the feeling of absolute psychological
certainty; all that is needed is the feeling that the environment in which
the individual finds himself will not generate any situation with which he
will not be able to cope. This is not surprising since this is the way our
real environment functions. One thing we can all be certain of is that we
can be confronted with unexpected, contingent situations of various degrees
of urgency at almost any time. It is only after we lose our confidence to
be able to cope with these contingencies as they arise that we become
"nervous wrecks'.

Two factors determine psychological confidence: the person's assessment
of the environment in which he functions and his assessment of the resources
he has at his command. Both of these, in turn, are determined by the person's
frame of reference.

In Part 1, Section 3, the frame of reference was described as consist-
ing of meaning dimensions determining the causal nexi of the real world.
These causal nexi tell us what can happen to us in defined reglons and what,
given specified resources, we c¢an accomplish in those regions, 1.e., the
meaning of the regions. Man assesses his enviromment by determining the
possible situations he may be confronted with, i.e., the possible regilons
which he mey enter. He then assesses his resources, personal abilities and
material sids and implements. If he feels that he can cope with anything

in the regions he enters them confidently.
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Hence, in order to be able to funetion with certainty man must have a
mapping of the possible regions of the enviromment. He will then avoid
those actions which lead to regions that may be catastrophic, i.e., he plays
safe. To the extent that he has faith in his abilities and/or arms himself
with resources to cope with possible contingencies, the number of regions
that may be catastrophic decreases and his range of possible movement in-
creases.

Behavior with psychological éertainty does not mean that the person
does not have to exert effort to achieve his goal. He does not get it free;
he has to pay a price. What it means is that the prices he will have to
pay, eilther for success or for failure, are acceptable to him. They are
fair prices. Psychological certainty exists when the person knows that
under no cireumstances will he have to pay certain prices, prices which he
considers exorbitant.

Although it is implicit in all that has been said about psychological
certainty, it is still worth while to say explicitly that a person can act
with psychological certainty even though he does not know what the outcome
of his action will be. All he has to know is that certain unwanted out-
comes are excluded. When certainty exists the taking of risks and of
chances becomes exeiting, otherwise they are threatening.

6. The Nebulous "In-Between" Between the Minimum Level of Psychological
Certainty Necessary for Behavior and the Absolute Level of Psyc¢hological

Certaintz

The behavior that takes place in the in-between area is characterized

by hesitancy, indecision, insecurity, ete. It changes monotonieally as the
person moves from a situation just over the minimum level of certainty

towars a situatien that is absolutely eertain, the hesitancy, indecision,
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insecurity, etc., becoming weaker and weaker. This is in marked distinction
to the other two states discussed above. These states have an all or
nothing characteristic. 4 situation is either below the minimum level of
certainty or it is not, or it is absolutely certain or not. These states
admit to no quantitative differentiation.

The nature of the monotonic non-decreasing change in behavior as the
person approaches absolute certainty is unclear. Two terms that play im-
portant roles in clinical psychology seem, at first glance, to be of help

it

in establishing a beginning for clarity. They are "anxiety" and "fear".
Unfortunately, it is not too clear what these terms mean and/or to what
phenomensa they clearly refer to. There is a general agreement that anxiety
is more serious than is fear. A behavioral distinction between the two

is explicitly mentioned in many theoretical analyses of these terms and is
probably implicit in all of them. It is a distinction clearly formulated
by Sarte [13]: anxiety hampers efficient behavior in the face of a crisis,
fear not only does not hamper behavior but often facilitates it by mobiliz-
ing the organism's energy, sharpening its conceptual and perceptual abilities,
ete. In addition, anxiety generates ulcers and other similar affiictions,
fear doesn't. Hence the in-between area can be said to consist of decision
situations some of which are under conditions of uncertainty which evoke
anxiety'andvothers evoke fear.

The various states of psyehblogieal uncertainty and certainty are
represented in Fig. 6. The ordinate consists of 12 discrete points. The
lowest point indicates the state which is below the minimum level of
psychological certainty. The next five points indicate five levels of

anxiety. Five levels were chosen because attitude and opinion research
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shows that five levels of discrimination are what can be expected from the
average human beiag.* Similarly the next five points were chosen to indicate
five levels of fear. Finally the 12th point indicates the state of psychologi-~
cal certainty. The abscissa consists of a finite set of points broken up
into four subsets. Bach point in the abscissa represents a possible event
or state. All the points between a and b represent a subset of events in
which the person, were they to confront him, would find himself in a situa-
tion of not meeting the minimum level of certainty. The points within this
segment are not ordered. This means that the possibility of occurrence of
any event or combination of evenis represented by points in this segment
will have the same effect, will place the person in a situation below the
minimum level of certainty. This is represented by the parallel line above
this segment which is at the same level as the first point of the ordinate.
The points in the subset from ¢ to d represent events which, were the person
to be confronted with them, generate a state of anxiety. This subset is
partially ordered into five segments, each segment containing events that
generate s specific level of anxiety. Within each segment the events are
not ordered. Similarly, for the subset of points from e to f we have the
partial order sequence of events which generate fear. Finally, we have the
subset from g to h which represents those events which do not generate any
psychological uncertainty.

The level of psychological certainty for each alternative facing a
decision~maker is determined by a point on the abscissa such that the de-
cision-meker is psychologically certain that none of the events to be found

to the left of that point will oceur if he chooses this alternative.

*This is attested by the glmost universal use of the Likert scale which
has five positions: Very much +, Somewhat + , Neutral, Somewhat -, Very much - .
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7+ Decision Making Under Conditions of Certainty

The preceding discussion on psychological certainty and uncertainty
tautologically implies that men prefer to make decisions under conditions
of certainty. When confronted with the necessity to make a decision under
conditions of uncertainty they will procrastinate and take many actions in
an attempt to achieve certainty before making the decision. These actions
are of the nature of thinking and problem solving, requesting additional
information, asking the advice of experts, etc., i.e., they attempt to
structure the situation to achieve certainty. Once certainty is achieved
they get down to the serious business of choosing the best path. First
decision making under conditions of certainty will be treated and then
under conditions of uncertainty.

In decision making under certainty the decision maker finds himself in
one region and is separated from the goal region by intermediary regions (see
Fige 1). In addition, he can initiate various actions which may lead him to
the goal. He has to decide which action he will initiate. The problem is
trivial when only one of these various actions leads through a distinguished
path to the goal. If more than one distinguished path exists, the problem
is somewhat more complex, but not much. If one path offers less resistance to
locomotion than do others, i.e., if it is "cheaper", the problem again becomes
trivial -- the path offering least resistance being chosen. If the alternate
paths available offer the same resistahce the decision maker may take some
stock before making a choice or may toss a coin. By and large the latter
action is not preferred; men do not like to depend upon chance, they prefer

to make rational decisions. The decision maker will therefore delay the
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decision in attempting to find some additional reasons which will give him
the grounds for preferring one of these actions to the other. Once he
formulates such reasons his decision emerges rapidly.

We will skip the condition where a distinguished path leading to the
goal is perceived, bub its resistance to locomotion is so great, i.e., its
costs are so high, that the person does not or cannot take it. This can
be viewed as a SPecial case of the condition to be discussed in the next
paragraph; the condition where no distinguished path to the goal existis.

Up till now we have talked gbout paths to goals without going into
details as to what constitutes a path. A path is basically constituted of
two sets of elements. One set comprises the objective world with its
causal properties; the other set comprises the resources available to the
decision maker. It was earlier stated that the meaning of a region consists
of the things it can do to a person and the things a person can do in it.
The meaning of a region therefore becomes a function of the objective causal
properties of the world as perceived by a person and the resources he has
available. Some of these resources enable him to modify what the region
can do to him; if a person has a shelter he can keep himself dry when it is
raining. Other of these resources determine what the person can do in the
region; if a person has money he can buy many gooeds, but he cannot buy true
friendship. Resources are used up in overcoming resistance to locemotion;
upon undertaking an action resources are committed, i.e., are used upe

To return to our decision meker. He finds himself in a region and
wishes to locomote to another region. Several actions are possible, each
may lead to the goal. Between the regiens which indicate these aections

and the goal region an unstruetured region is to be found (see Fig. 2).
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Unstructure represents ignorance; in trying to achieve a goal there are
two basic types of ignorance. The first type is generally met with when
the goal is an intellectual one, when a person has to solve a problem, has
to figure out a rational connection between his present position and the
goal. In the second type, all other things being equal, the rational
solution is known. Ignorance, however, is due to the fact that the person
does not know whether all other things are equal -- the best laid plans
of mice and men oft gang agley. In what follows, we will concentrate on
the second type.

We therefore restrict ourselves to the situation where the decision
maker has several alternative actions which, unless complications occur
(iees, all other things being equal) will lead him to the goal. However,
this being a condition of behavior under psychological certainty, not
logical certainty, all kinds of contingencies are expected. These contingen-
cies may hamper him from achieving the goal —— they may be pitfalls; or they
nay facilitate the locomotion towards the goal -- they may be windfalls.
These contingencies stem from the person himself or from the action of others ——
be it nature or people. If the person is in error either in his perception
of the regions or in the meaning of the regions he is bound to run into un-
expected natural contingencies. In addition, the action of others can create
unexpected conditions which the person could not have known at the start of
his action, conditions which can be either benevolent or detrimental.

In order to maintain psychological certainty once a decision 1s being

executed, the person must be vigilant —- to be forewarned is to be forearmed.
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Vigilanee presumes adequate feedback as to how the locomotion is progressing.
Vigilance enables the persen to check the correctness of his plans as
action proceeds, to spot and correct small deviations from the plan before
they become serious, and to spot early those contingencies caused by others'
actions which change the enviromment. Vigilance is necessary for control.
Hence, once a course of action is decided upon, the person will be able to
maintain psychological certainty in reference to this action only if the
progress of the action is under constant supervision, that it is observed
vigilantly. Of course, the person himself need not do the supervision, al-
though in most cases he would probably prefer to do so; in most cases he is
forced to relegate the responsibility for the execution of the plan to a
/trusted staff. The staff does the supervising.

In a properly run hierarchical organization each planned action consists
of a major goal broken up into a series of nesting subgoals. For each sub-
goal level there is a corresponding hierarchical staff level. Each hier-
archical staff level is responsible for coping with those contingencies
which affect its corresponding subgeal. To the extent that persons st one
hierarchical level become aware of contingencies which may affect the sub-
goals at other levels, it is their duty to inform persennel at the other
levels of this, but not to tske action on it by themselves.

8. Decision Making Under Conditions of Uncertainty

After making a decision under conditions of uncertainty the person em-
barks upon action. This action is accompanied by fear or anxiety. We will
treat fear first.

Following Sartre's definition we consider fear a situation where the

organisms state of alertness is raised, his senses sharpened, and his
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reaction time speeded up. This enables the organism to cope better with

the specific aspects in a situation which are dangerous. It

has great survival value in coping with such specific aspects, but a price
has to be paid for it. Under conditions of fear one focusses upon the
specific and loses sight of the general, even more seriously, one cannot
focus upon the general. When traveling along a forbidding path the
frightened traveler will look for brigands behind each lurking bush and will
meanwhile fail to see ominous clouds presaging a storm until it is too

late to find adequate shelter.

Under conditions of certainty the person's focus shifts from the
general to the specific, the specific often being dictated by what was pre~
viously observed in a general perspective and being pretity well anticipated.
Figuratively speaking, one doesn't look under every bush but only under
those bushes where, due to earlier scouting, it is reasonable to antieipate
that a brigand will be hiding. When a dangerous contingenecy is met with,
fear may appear to mobilize the individual?s energies to cope with this
specific contingency. Once the danger is overcome fear disappears and the
ability to shift back to the general perspectives is regained. But this
is basically different from starting out being fearful.

When a person ackts or decides under conditions of fear, he operates
in terms of a limited perspective. This affects both the quality of his
decision and the efficieney of executing it once undertaken. Decisions made
under fear are consequently non-optimal. Man is not crazy when he pro-
crastinates under these conditions end seeks psychological certainty.

Mueh nmore serious is the deberioration of the gualities of decisiouns

and their execubion under conditions of anxiety. Reality convolutes about




P-2156
3k

the tortured ego and ceases to have a status of its own. Panic behavior is
& sine qua non of anxiety. Only one motive seems to dominate the actions
of a person under conditions of anxiety: it is to escape.

9. Fitting Decisicn Theery to Meet the Behavioral Constraints of Man

It may be true that the decisions based upon statistical decision
theory are objectively the best that can be taken in a given situation.

This is not too relevant as long as the responsibility for making and
executing a decision rests with man. Man will not follow these dictates
unless he has faith in them. There are many determinants of faith ranging
from an almost pure emotional-instinctusl determination through various
intermixes with reason. Our culture at present being what it is, decision
makers will accept dictates of decision theory when it makes sense to thenm,
when they do not embail a umystery.

Were every decision maker a mathematical statistician, decision-making
dictates would ipso facto make sense to him; he would know "intuitively"”
how and vhere he can cut corners. Since most decision makers are not mathe-
matical statisticians, decision theory dictates must satisfy primary psycho-~
logical needs of the decision maeker before they can begin to mske sense.

The two basic needs identified in this paper are the need to funetion under
conditions of psychological certsiuty and the need to be vigilant.

I would like to suggest certain possible expansions of deeision theory
which would do much to increase its ability to satisfy these needs and
thereby greatly inerease its pragmetic uwbility. It sbould be added paren—
thetically that these needs are often met with intrinsically where decision
theory has been applied suecessfully for the solution of problems in industry

large~scale organizations in peaee time. This because the administrator
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who decides to implement the proposed dietate is giving it a trial well
knowing that the price of failure will not exceed certain bounds and never
once relaxing his vigilance as long as faith in the dictate is lacking. In
the military situation this condition does not exist. Any mistake in war
time can literally have catastrophic consequences. The suggested expansions
would do mueh to help the military decision-maker te achieve psychological
certainty where he does not have it as well as enable him to exercise greater
vigilance. This in turn will increase his faith in the findings of decision
theory and will enable him to use them more creatively and imaginatively.

It can be expected that his overall performance will thereby improve.

Quite a lot of detasiled analysis must be made before a statement can
be formulsted that a specific action in a specific situation yields a given
probability of achieving a specific goal. This analysis, in itself, is most
probably adequate for yielding some additional statements as to the prob-
ability distribution of other possible outcomes of this action. At worst,
relatively little additional analysis will be necessary for this purpose.
The decision maker will then be confronted not merely with a list of prob-
abilities of achieving some desired goal as a function of what actions he
takes, but with a mapping of all possible outcomes of all possible aections
which he can take. This will be far more sabtisfying to him, He will have
much more faith in it as a reliable guide.

To the extent that the aection leading to the goal consists of discrete
steps, that is, to the exbent that the distinguished path leading to the
goal consists of more than one region, decision theory can play another use-
ful role. It should explicate the various alternatives and their associated

probabilities open to the decision maker at each diserete step -- since a
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discrete step, a discriminable region implies a choice'peiét where the de-
cision maker should re-evaluate the decision, the progress of the action,
introducing changes if he thinks it to be desirable. That is, it should
explicate the many conditional probabilities which go into determining the
initial distribution of probabilities confronting the decision maker at
the outset.

This complex manifold can be represented quite adequately by means of
point-graph theory, Fig. 1b. Every possible action and the associated
probebilities of the outcomes of each action can be represented simultaneously
from the moment that the decision maker has to choose a course of action
through all possible locomotions to the goal until the goal is either
reached in its purity, a compromise goal is accepted, or the goal is judged
to be unobtainsble. Such a representation, if veridieal, will almost
guarantee that the decision maker will function under conditions of psycho-
logical certainty. In addition, it will heighten his vigilance because it

will alert him to the future possible choice points and the altérnatives
| available at those points. He will therefore be in s better position to take
advantage of the unpredicteble windfalls and avoid the unpredictable pit-
falls with whieh he may meet.

If in addition we can add to this extended mapping of the decision and
action space meaningful principles which explain why the probable consequences
of the possible actions are what they are and are not otherwise, we have
what amounts to a conceptual representation of the frame of reference.

And with this decision theory changes its whole impact. Instead of being
a guide for basically blind actioen just because it happens to work, it now
becomes a valuable tool and aid to enrich man's general frame of reference

as well as help him in using it. As such it plays the role similar to other
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such conceptual aids for understanding which generally go under the name of

scientific theories.
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    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


