Chapter 10 ®)
Circuits of Emotion Geda

Emotion always has its roots in the unconscious and manifests
itself in the body.
—Irene Claremont de Castillejo.

A book on brain is incomplete without a discussion of what emotions are, where,
if they can be localized, they are located in the brain, and how brain handles them.
Emotions pose a peculiar problem to the neuroscientist. They are vague and elusive.
They evade precise definition and rigorous characterization. There are other aspects
of brain function, like the sensory-motor function, for example, that are a child’s
play to the neuroscientist compared to the challenge offered by emotions. Vision is
doubtlessly acomplex problem. How does the brain process form, static and dynamic,
or color and other primitive properties? Or how does it identify a complex entity like
the grandmother? Which parts of the brain participate, in what precise fashion, when
I scan a crowded image for a familiar face? These are obviously difficult questions,
because the domain of study is complex and involves immense detail; not because it is
vague. Similar comments could be made on other types of sensory function—hearing,
touch, smell, and taste. We can split sounds into frequencies, or categorize touch in
terms of light, deep, or vibratory touch. We can describe the chemistry of smell and
taste. Likewise, our motor system, the part of the brain that generates our movements,
offers no difficulty in basic definition, quantification, and measurement of motion.
The difficulty lies in the extraordinary detail involved in describing movements and
the circuits that control them. But such is not the case with emotions. Where do we
begin in our search for a science of emotions? Do we seek out brain areas of love and
hate? Do we look for neurons whose firing rates code for precise intensities of the
spectrum between pleasantness and ecstasy? Is there a hierarchy of emotions, with
primary emotions represented in the lower layers, and more complex emotions in the
higher layers? Such naive line of questioning would have worked with lesser aspects
of brain function. But, if our aim is to get a neurobiological grip on emotions, we
must tread more carefully.
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286 10 Circuits of Emotion

Ancient Emotions

Although emotions themselves are as ancient as man and mind, a science of emotions,
in the sense of modern Galilean science, is perhaps only over a century old. Earlier
explorations into the world of emotions occurred in the domains of literature, poetry,
philosophy, art, culture, and even religion.

There is no precise translation for the word emotion in ancient Indian philosophy.
A large body of original Indian philosophical literature was written in Sanskrit. The
Sanskrit terms that come closest to emotion are bhava (feeling) and samvedana
(sensation/experience). But bhava has a manifold connotation and can be loosely
translated as mood, outlook, perspective, or even attitude. Bhagavad Gita, an essential
text in Indian spiritual literature, comments on emotions in quite negative terms when
it refers to desire (kama), anger (krodha), greed (lobha), delusion (moha), pride
(mada), and jealousy (matsarya) as the six inner enemies that must be identified and
vanquished. It exhorts the individual to shun love (raga), or the attachment that it
causes, as much as hatred (dvesha) since both are two sides of the same coin, and
ultimately lead the individual to attachment to the object of love/hate, culminating
in sorrow and bondage. The only love that is approved and admired is the love that
is directed toward God, and such love is discussed and described at great length in
various ancient Indian writings. The Narada Bhakti Sutras, a treatise on devotional
love, speaks of nine stages of blossoming of love turned toward God. Patanjali yoga
sutras, a treatise on systematic inner development, warns that love (raga) and hate
(dvesha) are afflictions (klesa) of the mind, impediments to spiritual progress. Thus,
due to its dominant preoccupation with a goal that is otherworldly, Indian philosophy
does not seem to indulge in emotions but only talks of their transcendence and
sublimation.

But Indian theory of aesthetics, the theory of rasas, seems to take a more con-
siderate and inclusive view of emotions. The word rasa means “juice” literally, but
is used in the sense of “essence,” the essential qualities and colors of experience.
The theory of rasas, which first appears in Natyasastra, an ancient treatise on the sci-
ence of dance and drama, speaks of eight primary rasas. These are love (sringaram),
humor or mirth (hasyam), fury (raudram), compassion (karunyam), disgust (bibhat-
sam), horror (bhayanakam), valor (viram), and wonder (adbhutam). Each of these
rasas or emotions is associated with a color and even a deity. For example, the color
of love is light green (not pink!) with Vishnu, the god of preservation and suste-
nance, as its presiding deity. The color of terror is black, presided over by Kala, the
god of death and destruction. To the list of eight rasas, a ninth—known as shantam,
which stands for peace and tranquility—was added around the eleventh century. Two
more—vatsalyam (love or fondness of a senior person toward a junior) and bhakti
(devotion to God)—were added subsequently. The evolving list of emotions in Indian
tradition shows that there is finality to the list.

Western philosophy seems to grant to emotions a more consistently respectful
status. Plato, one of the great thinkers of ancient Greece, describes, in his Republic,
that the human mind has three components—the reasoning, desiring, and emotional
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parts. Plato’s student Aristotle, with his penchant to pronounce upon things at length
without any objective support, gave a long list of emotions: anger, mildness, love,
enmity (hatred), fear, confidence, shame, shamelessness, benevolence, pity, indig-
nation, envy, emulation, and contempt. Spinoza a philosopher of seventeenth cen-
tury, with strong theological leanings, posits that emotions are caused by cognitions.
Affects, the word that Spinoza used for emotions, like hate, anger, envy, etc., follow
their own laws just as everything else in nature. He rejected the notion of free will,
since the will, which is presumed to be free, has a hidden cause, which in turn has
another cause, and so on ad infinitum.

Emotions in Psychology

Thus, philosophical or aesthetic inroads into the subject of emotions were based on
introspection, insight, and speculation and often lack an objective basis. Therefore,
the number and classification of emotions had no finality or definiteness and varied
with place, epoch, and cultural milieu. But then the need for an objective basis and
a universal framework is a peculiar need of modern science and does not constrain
art or philosophy. Even a preliminary attempt to find universal emotions must go
beyond common cultural knowledge and anecdotal information arising out of imme-
diate nativity, and warrants a comparative study of emotions in a range of world
cultures. Keeping in line with the traditions of objectivity, attempts were made to
classify emotions based on facial expressions, which can serve as sensitive markers
of emotions. Based on a study of universal patterns in facial expressions, Sylvan
Tomkins had arrived at a list of eight basic emotions—surprise, joy, interest, fear,
rage, disgust, shame, and anguish. Although it is tempting to compare some of these
emotions with the rasas of Indian aesthetics (rage = raudram; fear = bhayanakam,
etc.), one can easily get carried away by such analogies. Since all cultures share the
same neurobiology, it is not surprising that there are some emotions shared by all. But
the difficulty arises if we seek a uniquely universal list of emotions. Based on analysis
of universal facial expressions, Paul Ekman proposed the following six basic emo-
tions: surprise, happiness, anger, fear, disgust, and sadness. The close resemblance
to the typology of Sylvan Tomkins is easily noticed.

An interesting attempt to organize emotions hierarchically, not relying completely
on facial expressions as the basis, was made by Robert Plutchik. In Plutchik’s sys-
tem, there are basic emotions and their combinations which generate “higher order”
emotions. There are eight basic emotions arranged in the form of a circle (Fig. 10.1).
Each of the basic emotions has a corresponding basic opposite emotion (joy—sad-
ness, fear—anger, and so on). Angular distance of emotions on the circle is a measure
of their similarity—nearby emotions are more similar. The basic emotions can be
combined, a pair at a time, to produce mixed emotions called dyads. Blends of emo-
tions that are at adjacent positions on the circle are called first-order dyads. The
blend of joy and trust/acceptance corresponds to friendliness. Fear and surprise pro-
duce alarm. Combinations involving emotions with one other intervening emotion
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Fig. 10.1 Robert Plutchik’s
wheel of eight basic
emotions
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are called second-order dyads. For example, a combination of joy and fear results
in guilt. There are also third-order dyads constructed by combining basic emotions
with two spaces between them. Plutchik’s system was able to accommodate a good
number of complex and subtle emotions in an elaborate framework.

But for the fact that there is no objective, neurobiologically rooted, quantitative
basis, Plutchik’s system of emotions gives a considerable insight into interrelation-
ships among emotions. It might serve as a guideline, a map for any future endeavor
directed toward creation of a comprehensive neural theory of emotions. Its place-
ment of emotions on a wheel, with opposite or complementary emotions located
on opposite ends of the wheel is reminiscent of the “color wheel” used by artists
to comprehend color. Colors too are organized in a simple circular map—the color
wheel—and segregated into primary, secondary, and complementary colors. In fact,
there are several such systems. In one such system, known as the red-green-blue
(RGB) system, the primary colors are red, blue, and green. Their complementary
colors are cyan, magenta, and yellow, respectively. To test this, stare at a red square
for a little while (about 30 s) and then shift your gaze to a white background. You
will see an afterimage of the red square, which will turn out to be a cyan square,
hovering in your sight. Cyan is what you get when you subtract red from white, and
is therefore complementary to red. It is tempting to compare this transformation of
a color into its complement, to a similar conversion of emotions, to the manner in
which love, when spurned, turns into its opposite, hate. These distracting specula-
tions aside, color classification of the kind mentioned above is based on extensive
study of human visual perception, a field known as visual psychophysics. In addition,
these studies are also corroborated by the study of responses of the photoreceptors
in the eye, and a whole range of neurons spread over the visual hierarchy from the
retina to higher visual cortical areas. Perhaps, Plutchik’s classification is actually
fashioned on the lines of color theory. But then such correspondence is at the best
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an analogy, an insightful metaphor, and nothing more. A theory of emotions that is
rooted in the brain will necessarily have to be a very different beast.

How do we begin to construct a neural theory of emotions? How do we tether
the tempests of emotion to the calm, motionless ground of the brain? To begin to
answer these questions we must, first, notice a serious omission in the aforemen-
tioned approaches to emotion. Emotions are basically very different from thoughts.
The contents of an emotional experience are very different from the contents of a
sensory-motor experience. The products of cognition can perhaps be neatly segre-
gated into bins, with convenient labels. Anyone who has struggled with the difficulty
of figuring why they feel what they feel in certain emotional moments knows that
emotions do not lend themselves to such easy analysis. A deep reason behind this
difficulty is that emotions do not limit themselves to the brain and mind—they spill
over into the body, and demand its implicit participation. When a mathematician is
lost in thought in the tranquil solitude of a pleasant night, her brain is perhaps fever-
ishly active but the body might remain calm, motionless, allowing the brain its full
play. But when a young man struggling to utter his first words of endearment to the
girl of his love, what he experiences is a tumultuous state of mind that is accompanied
by the pounding of the heart, the sweating of palms, frozen and disobedient limbs,
the flushing of the face, dilated pupils, and so on. It is as though the whole body is
struggling to express those first feelings of fondness. Describing the outward signs of
a devotee experiencing divine ecstasy, Vaishnava devotional literature mentions sud-
den perspiration, choking, tears, and horripilation. Thus, our cogitations are purely
mental, cerebral. Our emotions, on the other hand, carry the brain and the body in a
single sweep.

We now turn our attention to the nature of the bodily changes that accompany
an emotional experience. Accelerated cardiac activity, perspiration, and dilation of
the pupils are effects of a part of the nervous system known as the sympathetic
nervous system. It coordinates what is described as a flight-or-fight response in the
body. When an animal prepares to fight a predator and defend itself, its sympathetic
systems try to muster all its somatic resources in a desperate attempt. Pupils are
dilated so as to enable the animal to take in as much visual information as it can to
aid its defense. Heart accelerates to meet the additional energy demands of the body
engaged in fight. Perspiration in the skin increases so as to shed extra heat produced.
Therefore, in addition to the cognitive information about the object of the emotion,
be it love, hate, anger, or fear, the emotional experience involves a whole range of
sympathetic effects in the body.

Therefore, we observe that emotional experience consists of two components: a
cognitive registration of the object of emotion, the loved one, or a fearful predator,
and so on, which serves as a stimulus for the emotion, and the bodily response. But
where do we place the feeling that goes with emotion? Is the feeling of panic or
love produced by the first contact with the stimulus, or does it develop as a result of
the bodily response? In other words, is the feeling a result or a cause of the bodily
response? This interesting chicken-and-egg question about the origins of emotional
feeling played an important role in the evolution of ideas about emotion. Our intuitive
guess, emerging out of a commonsensical understanding of ourselves and the world,
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would be that the feeling comes first, with the bodily changes following in its wake.
But an eminent nineteenth-century American psychologist, William James, seemed
to think otherwise. When James published an article titled “What is an Emotion?”
in 1884, he unwittingly fired the first shot in a long-drawn battle among several
competing theories of emotion. He asks the question more pointedly: do we run
from a predator because we are afraid, or does the act of running produce fear? What
comes first—the feeling of fear, or the bodily response? James proposed that the
feeling is a result of bodily response. To state his proposal in his own words:

My theory ... is that the bodily changes follow directly the perception of the exciting fact,
and that our feeling of the same changes as they occur is the emotion. Commonsense says, we
lose our fortune, are sorry and weep; we meet a bear, are frightened and run; we are insulted
by a rival, are angry and strike. The hypothesis here to be defended says that this order of
sequence is incorrect ... and that the more rational statement is that we feel sorry because
we cry, angry because we strike, afraid because we tremble ... Without the bodily states
following on the perception, the latter would be purely cognitive in form, pale, colorless,
destitute of emotional warmth. We might then see the bear, and judge it best to run, receive
the insult and deem it right to strike, but we should not actually feel afraid or angry.

There are two possible accounts of the cause and effect relationships of an emo-
tional response:

(1) Stimulus (predator) — feeling (fear) — bodily response (running)
(2) Stimulus (predator) — bodily response (running) — feeling (fear)

James chose option #2 over what seems acceptable to common knowledge, option
#1.James’ theory is primarily emphasizing the importance of bodily or physiological
response to emotional experience. Without the feedback of physiological response,
emotional experience would be bland, placid, and incomplete. Each type of emotion
would be accompanied by physiological responses that are distinct and unique to
that emotion. A votary lost in her rapture of God may choke and shed tears of joy
but is not likely to run, while an individual under an attack by a predator takes to
his heels. It is this distinctness in bodily response that gives the emotion its distinct
color.

Carl Lange, a Danish physician, developed a theory of emotions that closely
resonates with ideas of James. Like James, Lange also believed that emotions are
caused by physiological responses. But unlike James, he emphasized the specific
role of vasomotor responses. Therefore, the theory that emotional feeling is caused
by the physiological response is referred to as James—Lange theory (Fig. 10.2).

James’s ideas received wide acceptance by psychology community for several
decades. However, in 1920s, first notes of dissent began to be heard. One of the
first to oppose James’ ideas was William Cannon, a physiologist at Harvard medical
school. Cannon developed the idea of homeostasis originally proposed by Claude
Bernard, a French physiologist. Claude Bernard proposed that the internal environ-
ment of the body is actively maintained at constant conditions by the action of nervous
system. We now know that the autonomic branch of the nervous system is mainly
responsible for maintenance of such internal constancy. Cannon elaborated this idea
and studied the nervous mechanisms underlying homeostasis. He coined the term
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fight-or-flight, mentioned above, which refers to the response of an organism under
attack. Cannon believed that the fight-or-flight response is mediated by the autonomic
nervous system, particularly the sympathetic nervous system. A peculiarity of the
sympathetic nervous system is that it responds in a general way, irrespective of the
stimulus, a property known as mass discharge. No matter what the nature of the stim-
ulus is, sympathetic activation produces a full-blown response involving accelerated
heart rate, perspiration, piloerection, and so on. Cannon noted that independent of the
type of the emotional experience, the bodily, sympathetic response is the same. This
observation struck a serious blow to James—Lange theory which depended on the
physiological response to provide specificity to emotional experience. Cannon felt
that the factors that give specificity to emotional response must be sought after in the
brain, or in the parts of the brain that receive the feedback from ongoing physiologi-
cal responses in the body; they cannot be found in the bodily responses themselves.
Cannon developed these ideas jointly with physiologist Phillip Bard. The resulting
theory is called Cannon-Bard theory of emotions (Fig. 10.3).

A resolution of the standoff between James—Lange and Cannon—Bard theories of
emotion came much later in the ‘60s. Part of the reason behind the delay was the
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behaviorist thinking that had a strong influence on psychology throughout a good
part of twentieth century. Behaviorists held that all that an organism does must be
expressed in terms of behavior and nothing else. Subjective elements like thoughts,
feelings, and emotions are non-existent in behaviorist view. Insertion of these sub-
jective notions in psychology was felt to be contrary to the objective standards of
science. Prominent behaviorists like B. F. Skinner, Edward Thorndike, and John Wat-
son rejected all introspective methods and resorted solely to experimental methods
in which behavior can be clearly defined and quantified. It was perhaps necessary to
take such a rigid stand on matters pertaining to the mind, since it was a time when
appropriate tools for probing the brain were not available. In the absence of the right
tools, researchers resorted to fuzzy speculation about mental processes marring the
development of science. In such a setting, the question of the causes of emotional
feeling was not considered a serious scientific question. A framework that refused to
accommodate feelings in the first place naturally found the origins of feeling irrele-
vant. But a new wave began in the second half of twentieth century. The behaviorist
movement started giving way to the cognitive revolution. The cognitivists sought
to explain all mental functions in terms of cognitions, in terms of a well-defined
sequence of internal processes by which an organism responds to an external stimu-
lus. The question of causes of feeling, particularly the factors that are responsible to
the specificity in emotional experience, began to be given fresh attention.

Two social psychologists at Columbia University, Stanley Schachter and Jerome
Singer, set out to investigate the standoff in the two key rival theories of emotion.
They discovered that each of the rival theories was partly true. The physiological
response was indeed important just as James had suggested, but it lacked specificity
just as Cannon pointed out. A range of emotional experiences is associated with a
common set of physiological responses—sweaty palms, pounding heart, and so on.
The heightened state of arousal is indeed essential for the intensity of emotional expe-
rience. But it turns out that specificity comes from somewhere else. The immediate
external conditions, the social context, the stimulus, determine the specific emotion
that is actually felt (Fig. 10.4). The pounding heart and sweaty hands could signal
feelings of joy if what you have in front of you is a person that you love, and feel-
ings of morbid fear if it is a hissing snake. Schachter and Singer set out test their
hypothesis with an experiment.

The subjects in this experiment were kept in the dark regarding the ultimate objec-
tive of the experiment, to make sure that knowledge of the objective does not bias
and color the emotional responses of the subjects. Subjects were told that the experi-
ment was about testing the effects of vitamins on vision. Specifically, they were told
that a vitamin compound called Suproxin was being tested. But actually some of
the subjects were given a Y2 cc dose of epinephrine, a drug that activates the sym-
pathetic nervous system; the remaining subjects were given saline water as placebo.
Those who were given epinephrine were further segregated into three groups: the
“informed,” the “ignorant,” and the “misinformed” group. The “informed” group
was told that the drug can have side effects like increased heart rate, thereby allow-
ing them an explanation of the experiences they were going to have. The “ignorant”
group were told nothing. The “misinformed” group was told that they were going to
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Fig. 10.4 Schachter and Singer theory of emotion: specific emotional experience is produced by a
combination of cognitive interpretation of the specific emotional/sensory stimulus and the general
autonomic arousal

have side effects that had no relation to those they were really going to experience.
With the conditions of arousal of the subjects thus controlled, the experimenters also
arranged for appropriate forms of emotionally significant stimuli. Two trained actors
were engaged to act before the subjects in “euphoric” or “angry” manner. At the end
of the experiment, the subjects were evaluated regarding the nature and intensity of
their experience. Participants who were given the drug that produced sympathetic
activation felt a greater sense of arousal than those who were given a placebo. Fur-
thermore, among those who experienced such higher arousal, the ones who were
exposed to “euphoric” display reported feelings of euphoria, and those exposed to
“angry” displays had feelings of anger. Thus though the arousal was the same, the
specific feelings depended on the external conditions. The experiment thus provided
strong support to Schachter and Singer theory.

Let us take stock of where we stand at the moment in our search for a satisfactory
theory of emotions. James—Lange’s proposal that emotional experience depends on
the feedback from the body was countered by Cannon—Bard theory which pointed out
that the autonomic state is nonspecific and therefore cannot account for specificity
in emotions. Schachter and Singer theory confirmed parts of both and achieved
some sort of reconciliation between the two theories by demonstrating that bodily
feedback intensifies emotional experience but does not provide specificity, which
seems to arise out of a cognitive interpretation of external stimuli and social context.
If bodily feedback only intensified emotional experience, the latter must have arisen
even before the autonomic response in the body had developed. This aspect of delay
in autonomic responses was pointed out by Cannon also who noted that autonomic
responses are too slow to account for emotional feelings. Therefore, it remains to be
clarified, how and where do the feelings occur?

The second half of the twentieth century is an era of cognitive science and cogni-
tivist thinking about mind and brain function. There was an attempt to resolve every
known psychological process into its component steps and the sequence in which
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those steps occur. A similar approach was directed toward study of emotions too.
This led to the birth of appraisal theory of emotions, which posits that emotional
feeling depends on cognitive appraisal or evaluation of the external conditions.

A strong proponent of the appraisal theory was Magda Arnold (1903-2002), a
brilliant psychologist and a remarkable individual who lived for a ripe age of 99. Her
major work on emotions was Emotion and Personality, a two-volume work that was
published in 1960. In this work, she sought to study the brain circuitry that subserves
perception, motivation, and emotion.

The broad idea behind linking emotion to cognitive evaluation may be expressed
with an illustration. Consider the experience of facing a job interview. Assume that
at the time of the interview you were in a financial tight spot and needed the job
desperately. Consider that the first few brilliant answers impressed the interviewers
and your job prospects began to glow. You could not contain the excitement and
could feel your heart pounding away. But a sudden query thrown by a chap, who was
sitting quietly at one end of the table until then, put you on the spot. As you scrounge
the depths of your memory for an answer that is hard to find, your evaluations of the
current situation start to nosedive. You get that sinking feeling and your tongue runs
dry. But suddenly, by a stroke of luck, an answer flashed in your mind, and interview
board found your reply so convincing that they ask you when is the soonest you
can join. Your evaluations soar once again. The emotional roller coaster ride that
you have been on during those few tens of minutes is predominantly steered by
your interpretations and evaluations (“Is it good for me, or is it dismal?”) of your
immediate situation. Thus, the emotion that is experienced depends on the cognitive
appraisal or evaluation (is it good for me or bad?) of the immediate context.

Richard Lazarus, a psychologist at the University of Berkeley, took the appraisal
theory of emotions further. Emotion, he argued, is the result of an appraisal that
people make, about their immediate surroundings, about the situation they are fac-
ing, and the meaning of that situation to their well-being and survival. Lazarus also
developed a theory of coping in which the appraisal is linked to stress. According to
his theory, stress has more to do with how the subject felt about his resources than
the subject’s actual situation. Thus, the appraisal, or an emotional evaluation, can
become more important than the reality of the situation. Such a view of emotions
shows the phenomenon of denial in a new light. Patients who are engaged in denial
about their health condition are found to fare better than those who had a realistic
assessment. Their favorable appraisal, even though removed from their reality, is
helping them cope with their condition. In a book titled, Stress, Appraisal and Cop-
ing, co-authored with Susan Folkman, Lazarus explored the relationship with stress
and coping. Effective appraisal, which leads to successful coping, helps you cope
with stress. When the appraisal is ineffective, and coping fails, stress builds up and
manifests in a range of pathological effects ranging from physiological disturbance
and impaired social functioning.

Richard Lazarus described appraisals in terms of something positive or nega-
tive happening (or happened, or going to happen) to the concerned individual. For
example, fear represents an immediate and overwhelming physical danger. Sadness
represents an irrevocable loss that had already happened, whereas happiness repre-
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sents a progress made toward a desirable goal. Disgust represents a state in which
one is too close to an object or an idea that is difficult to assimilate. Such a treatment
of emotions and their appraisal lends itself, as we will see in the subsequent sections,
to creation of a more neurobiologically grounded theory of emotions.

Several others have followed the tradition of appraisal theory that is based on
the premise that cognitive appraisals are the very essence of emotions. This cogni-
tive component of emotions seems to make emotions easily analyzable. The theory
maintains that through introspection, the results of which can be elicited by interro-
gation, it is possible to analyze and understand the contents of emotion. A study by
appraisal theorists Craig Smith and Phoebe Ellsworth asks subjects to assess a past
emotional experience in terms of several emotional dimensions (like pleasantness,
effort involved, etc.). For example, pride may be associated with a situation involv-
ing pleasantness and little effort, while anger is linked to unpleasantness and a lot
of effort. Thus, it seemed to be possible to resolve emotions to their bare essentials
simply by introspection and verbal report of the same.

Thus, a cognitive approach to the problem of understanding emotions seemed
to have achieved a tremendous success, paradoxically, by reducing emotions to a
cognitive phenomenon. A major complaint that is often leveled against early cognitive
science and its allied fields like artificial intelligence is that they have successfully
banished emotions from their purview. A robot or a computer system with emotions
is often seen a creation of science fiction, as a wonder that cognitive science and
computer science can only aspire to create, but hitherto failed to achieve. In making
emotions a part of the cognitive reckoning, the appraisal theorists seemed to have bent
backward and committed an opposite error. By reducing emotions to verbal analyses
and self-reports, they seemed to have expelled the charm, the intrigue, the sweet or
terrible unpredictability, from emotions. If emotions can be seen and read out so
clearly, like a piece of text under a table lamp, they would not be emotions in the
first place. A good theory of emotions must allow them their right to be mysterious,
at least in part. This mysterious aspect of emotions began to be unraveled through
the link between emotions and the unconscious.

The Unconscious Depths of Emotions

Consider the following striking experiment that highlights the irrelevance of cogni-
tion to emotional preference. Subjects were shown some emotionally neutral, non-
textual patterns like the Chinese ideograms in two rounds. The set of patterns shown
in the first round may be labeled as “previously exposed” and those shown in the
second round as “novel.” The patterns—old and new—are jumbled and presented to
the subjects who were then asked to choose the patterns they find more preferable.
The subjects chose some but could not rationalize their decision. It turned out that
the subjects chose the ones they were “previously exposed” to. But in a given mixed
set, the subjects could not tell the two sets apart. They only knew subconsciously
that the first set was preferable over the second.
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This is a simple instance where conscious cognitive appraisal was not involved
in the formation of emotional responses. There was an underlying reason behind the
subjects’ choices which the experimenter knew, but was hidden from the view of
their cognitive appraisal. Experiments like this one and many others were performed
by Robert Zajonc, a social psychologist, to show that emotional appraisal need not
be cognitive. The reasons of an emotional appraisal could be hidden from any cog-
nitive reckoning. What shaped the preference was what was known as “subliminal
exposure,” an unconscious exposure to a stimulus.

A lot of experiments of the above kind were based on different ways of reaching
the unconscious, bypassing the cognitive self. One way to do so in the visual domain
is to present a visual stimulus so briefly that it fails to form a conscious registry. In
one experiment, the subjects were shown some emotionally significant pictures (like
a smiling or a frowning face), albeit too briefly (5 ms) to be registered consciously by
the subjects. This pattern, known as the priming pattern, was followed by a masking
stimulus which prevents the subjects from consciously recalling the original pattern.
After a further delay, the target pattern, an emotionally neutral pattern, like the
Chinese ideograms for example, was presented. The presentation of priming pattern
— mask — target pattern was repeated over many patterns. The subjects were asked
regarding the patterns they preferred. It turned out that they preferred those for
which the primes had an emotionally positive significance (like a smilie). But when
probed regarding the reasons behind their choice, the subjects were unable to make
their reasons explicit. Once again subliminally presented stimuli shaped emotional
preferences without informing the conscious self.

This ability by which humans show evidence of perceiving a stimulus though
they report no conscious awareness of that stimulus has been dubbed subliminal
perception. Such perception has nothing to do with emotions per se. Earliest studies
in this area date back to 1800s and early part of twentieth century. In these studies,
for example, people were presented with visual stimuli from such a distance that it
is nearly impossible to identify the stimuli. Or they were presented with auditory
stimuli too weak to comprehend. They were then asked to identify the stimuli. In one
such study, the subjects were presented with visual stimuli which could be single
letters or single digits with equal probability, 