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Emotion Theories: A Family Tree
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FIGURE 1.1. A family tree for theories of emotions. Dashed lines are meant to signal more tenuous connections among traditions, approaches, and research programs 
than solid lines.
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Teorie motivazionali

La funzione centrale delle emozioni è quella di motivare il comportamento

Nico Frijda: le emozioni sono modalità di prontezza all’azione (“modes of  action readiness”)

- emozione = impulso all’azione, specificato come risultato finale

- le emozioni hanno precedenza di controllo

- l’esecuzione deve essere regolata da altri sistemi

Es.:  
“sistema difensivo”

Es.: rabbia = “tendenza agonistica”

Es.:  
colpire, minacciare, distruggere…
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and (iii) emotion-speci4c relational goals. Table 8.1 o6ers some tentative examples for 
speci4c emotions.25

Let us consider the distinction between shame and guilt by way of example (cf. Lewis 
2008). According to MTE, shame is a prioritized disappearance tendency/re:ex with 
the function of achieving the relational goal of hiding a :awed self while correlating 
with failures to live up to an ego ideal. Guilt is a prioritized reparation tendency/re:ex 
with the informational-cum-motivational function of achieving the relational goal of 
making up for a :awed behavior while correlating with moral transgressions.

;is account of their di6erence is compatible with guilt and shame being indistin-
guishable at the level of bodily changes, or lacking bodily changes entirely, and being 
indistinguishable at the level of feelings, or lacking feelings entirely. For example, it 
may well be that some forms of guilt and shame only consist of mental actions without 
distinctive bodily signatures, and that some forms of guilt and shame are associated 
with no subjective experiences at all. But as long as they are associated with prioritized 
action tendencies that di6er in the way I have indicated, the ground of di6erence be-
tween them is not threatened.

Furthermore, this account of the di6erence between guilt and shame is compatible 
with signi4cant variation in the complexity of the information processing involved in 
the appraisals that elicit guilt and shame. Some varieties of guilt and shame (e.g., vic-
tim’s guilt, shame generated by the presence of high ranking members of one’s group) 
will be elicited by appraisals that display several of the markers of a modular input 

 25 ;e chart combines Lazarus’ (1991) account of core relational themes (with the addition of contami-
nation as the core relational theme for disgust; see Curtis, DeBarra, and Aunger 2011) with suggestions by 
several authors on the action tendencies and relational goals of speci4c emotions (e.g., Frijda 1986 on anger, 
fear, and disgust; Lewis 2008 on shame and guilt; Bonanno 2001 on sadness; Fredrickson and Cohn 2008 on 
joy).

Table 8.1 

Emotion (In)action tendency/
action re!ex

Relational Goal Core Relational 
"eme

Anger Attacking Removal of obstruction O6ense
Fear Avoiding One’s own safety Danger
Sadness Undi6erentiated 

disengagement
Not relating as such Loss

Joy Open engagement Relating as such Positive Event
Disgust Expelling Removal of object Contamination
Guilt Repairing relationship Making up for a :awed 

behavior
Moral transgression

Shame Disappearing Hiding a :awed self Failure to live up to an 
ego ideal
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“Compatibility check”
congruenza con gli altri 

scopi della persona



Contributi dalle neuroscienze

Joseph LeDoux: circuiti di sopravvivenza

- Risposte emotive: la “via alta” e la “via bassa”
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have been discussed elsewhere in more detail (Berridge 2004; LeDoux 
2012), we will only brie%y survey MAD states here.

Arousal

As we already noted in chapter 3, psychological theories of emotion 
typically use arousal to refer to a basic dimension describing people’s 

FIGURE 5.1. Di'erent ways of thinking about emotions and MAD states. Darwin viewed facial 
expressions, body posture, and observable behavior (pink rectangle) as “expressions” of 
emotion states that are conserved between humans and animals. Other writers (e.g., LeDoux 
2012) have argued that these observables are not expressions of “emotions”— according to 
their de(nition— but rather are expressions of related but distinct internal states such as 
motivation, arousal, or drive, which can be measured in animals as well as in humans. In 
their view, subjective feelings, which can only be accessed by verbal report in humans (gray 
rectangle), are the only acceptable evidence of an “emotion”; ergo, emotions are only attrib-
utable to humans. In Darwin’s (and our) view, verbal reports are but one of many di'erent 
“read- outs” (measurable expressions) of central emotion states, but are not an essential 
de(ning component. Our view does not, however, deny animals subjective feelings; it simply 
says that evidence of such feelings is not essential to infer an emotion state in an animal.
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dorsolateral region, receives inputs 
from memory circuits and has been 
implicated in processing schemas 
[16]. These are collections of semantic 
memories about recurring objects and 
situations. The schema components 
active in the moment serve as non-
conscious conceptual templates for 
understanding present stimuli in the 
context in which they are embedded, 
and in relation to the person’s needs 
and goals. 

Another prefrontal region of interest 
in relation to conceptualization 
capacities is the frontal pole (also 
known as polar, anterior, or rostral 
prefrontal cortex) [2,5,15,17–19]. 
The lateral part of the frontal pole 
is considered a unique human 
specialization and is especially 
important in higher cognition. It has 
minimal if any sensory inputs, and 
instead is extensively connected 
with memory circuits in the temporal 
and parietal lobes, and with other 
prefrontal areas that are also 
connected with memory circuits, 
including the schema-forming 
ventromedial area. Consistent with 
these connections, the lateral frontal 
pole has the greatest conceptual 
prowess of any brain area; it has been 
implicated in hierarchical relational 
reasoning, stimulus independent 
thought, subjective metacognition, 
mentalizing and recollecting about 
one’s self, prospective memory, and 
introspection.  

I propose that the dorsolateral 
region and the lateral frontal pole 
integrate non-conscious object and 
context schemas to form mental 
models (Figure 1). Here, a mental 
model is conceived of as a non-
conscious (implicit) metacognitive 
representation that conceptualizes 
the present situation, predicts 
future outcomes, and exerts top-
down control over other cognitive 
processes. It is noteworthy that the 
dorsolateral region and the lateral 
frontal pole have been proposed to 
be components of a higher-order 
network that underlies perceptual 
consciousness [2,5,15]. How non-
conscious memories, schemas, and 
mental models might contribute to 
conscious perceptions is depicted in 
Figure 1 (other cortical circuits that 
may also contribute are discussed 
elsewhere [2]).

Emotional and self schemas
What about emotion? The core of my 
idea is that regardless of whether an 
experience is an emotional or non-
emotional one, the same general 
cognitive processes and circuits are 
involved [2,5,6]. The difference, I 
suggest, is that the cognitive circuits 
work with different information in 
emotional versus non-emotional 
situations.

When a threatening stimulus, say 
a snake, is encountered, visual and 
memory circuits, including perceptual 
schema circuits, will be engaged to 
identify what the object is in light of the 
situational context. These memories 
contribute to the non-conscious 
mental model that underlies conscious 
emotional experience, but two 
additional kinds of memory schemas 
are also important [5,6] (Figure 1).

The fi rst is an emotion schema. 
For example, your ‘fear schema’ is 
the collection of memories that you 
have accumulated about things and 
situations that you have come to 

know of as dangerous, what typically 
happens in danger, and how people 
typically act. But a fear schema is not 
simply a perceptual ‘object-in-context’ 
representation focused on dangerous 
stimuli. It defi nes the conceptual 
space of an emotional experience by 
providing prescriptive information — 
that fear is what people feel when in 
danger [10]. While the amygdala is 
activated in some forms of danger, its 
effects on conscious fear experiences 
are mediated by their impact on the 
active fear schema.

The other kind of schema that 
contributes to an emotional experience 
is a ‘self-schema’ — the collection of 
memories you have accumulated about 
yourself. These are autobiographical 
memories that include semantic 
information about you, but also 
episodic memories about your personal 
relationship to various kinds of 
experiences that you have had in your 
life — for example, how you typically 
act and feel when in danger. Most 
important, your self-schema makes an 
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Figure 1. Memories, schemas, mental models, and conscious experiences. 
Conscious perceptual and emotional experiences are both proposed to depend on antecedent 
non-conscious states, including memories, schemas, and mental models (i.e. metacognitions).  
But emotions have antecedent components lacking in non-emotional experiences. The states 
shown represent neural events that follow processing by sensory cortex. Brain and body states 
that are elicited in some instances of some emotions are proposed to affect an emotional experi-
ence by infl uencing the content of the active emotion schema. Although the arrows depict infor-
mation fl ow from lower to higher levels, each level connects with its immediate antecedent level, 
and in most cases, with other lower levels as well.

LeDoux (2020)
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choose from (a secondary inducer) elicits a covert somatic response, which is an expression
of the bias process that leads the subject to choose the correct deck without any awareness
of why the choice was made. Several lines of studies support the notion just presented, that
the VM cortex is a trigger structure for somatic states from secondary inducers (Bechara
et al., 2000a; Bechara et al., 2003; Bechara et al., 2002).

1.3. Somatic state activation during decision-making

The VM cortices contain convergence–divergence neuron ensembles, which hold a
record of temporal conjunctions of activity in varied regions (i.e., sensory cortices and lim-
bic structures) caused by external and internal stimuli. When parts of certain exteroceptive–
interoceptive conjunctions are reprocessed, consciously or non-consciously, their activa-
tion is signaled to VM cortices, which in turn activate somatic effectors in hypothalamus,
and brainstem nuclei. This latter activity is an attempt to reconstitute the kind of somatic
state that belonged to the original conjunction. Two chains of physiologic events are pos-
sible at this point (Fig. 2).

1.3.1. The “body loop” mechanism of somatic markers
In one chain of physiological events, an appropriate somatic state is actually re-enacted

in the body proper, and signals from its activation are then relayed back to subcortical
and cortical processing structures, especially in the insular and SII and SI cortices. This
anatomical system is described as the “body loop” because it engages the body.
A large number of channels convey body information to the central nervous system

(e.g., spinal cord, vagus nerve, humoral signals). Evidence suggests that the vagal route is
especially critical (Bechara, 2002), a fact that corroborates previous evidence implicating
the vagus nerve in the modulation of memory by emotion (e.g., see Roozendaal et al., 1996
for a review).

Fig. 2. Simple diagrams illustrating the “body loop” and “as if loop” chain of physiologic events. In both “body
loop” and “as if loop” panels, the brain is represented by the top black perimeter and the body by the bottom one.[VM = corteccia prefrontale ventromediale]

Antonio Damasio: l’ipotesi del marcatore somatico

- amigdala: trigger per induttori primari (eventi presenti)

- VM: trigger per induttori secondari (ricordi, immaginazione…)

- VM attiva “pattern somatici” sulla base dell’esperienza

- Nervo vago: ruolo centrale nel “body loop”

- N.B.: insula non solo sensoriale; controllo efferente SNS/PNS 
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Fig. 5. Means+ s.e.m. of reward and punishment SCRs (top panel), and anticipatory SCRs (bottom panel), shown
in (S/sec), which were generated by controls, amygdala, or VM patients in association with the advantageous
decks (C and D) versus the disadvantageous decks (A and B).

A. Bechara, A.R. Damasio / Games and Economic Behavior 52 (2005) 336–372 345

Fig. 3. Relative to normal control subjects, patients with bilateral ventromedial prefrontal cortex lesions (VM
lesions) or bilateral amygdala lesions (Amygdala Lesions) were impaired in their performance on the gambling
task (GT). The figure shows net scores ((C′ + D′) − (A′ + B ′)) of cards selected by each group across different
blocks expressed as mean+ s.e.m. Positive net scores reflect advantageous performance while negative net scores
reflect disadvantageous performance.

of immediate reward and future punishment. These schedules are pre-programmed and
known to the examiner, but not to the subject. The reward/punishment schedules are set in
such a way so that two of the decks of cards (A and B) yield high immediate gain but larger
future loss, i.e. long term loss (disadvantageous decks), and two of the decks (C and D)
yield lower immediate gain but a smaller future loss, i.e. a long term gain (advantageous
decks).
We investigated the performance of normal control subjects with demographic charac-

teristics matched to a group of patients with bilateral damage to the ventromedial (VM)
prefrontal cortex and a separate group of patients with bilateral damage to the amygdala.
Normal subjects avoided the bad/disadvantageous decks (A and B) and preferred the good
decks (C andD). By contrast, VM patients as well as amygdala patients did not avoid (i.e.,
they preferred) the bad decks (A and B) (Fig. 3). From these results we suggested that the
VM and amygdala patients’ performance profile is comparable to their real-life inability
to decide advantageously (Bechara et al., 1999). But why do these patients behave in this
disadvantageous manner?

Bechara & Damasio (2005)272 C HA P TE R 9

of the stria terminalis tracked not the mere proximity of the tarantula, 
but whether (at the same distance) the tarantula was moving closer or 
moving away from the foot. Studies like this can begin to investigate 
how particular properties of a threat, such as its imminence, might be 
represented in the brain and used to trigger particular sets of adaptive 
behaviors, such as those we saw schematized in !gure 2.4. Related stud-
ies nowadays are actively exploring the use of virtual reality to substitute 
for real spiders, opening up a large new domain for presenting realistic- 
looking stimuli without needing to have jars with tarantulas on hand (a 
boon also to those researchers who are arachnophobic).

In another study by some of the same researchers, electric shocks 
were used together with an escape game that subjects played in the 
scanner (Mobbs et al. 2007). &is may not seem as ecologically valid 
as having a live tarantula, but it is still a perfectly valid paradigm, since 
there were real aversive consequences (real electric shock if a virtual 
predator caught you in the game), and since playing games to obtain 

Distal

Proximal

FIGURE 9.5. &reat imminence activates speci!c brain regions. In this f MRI study, subjects 
played a computer game in which they had to try to escape an arti!cial predator. &e predator 
was schematized by a red circle in the game, and the subject showed up as a blue triangle 
in the game. As the predator roamed around the game board, the subject had to move a 
joystick to try to escape from the predator. When the predator caught the subject in the 
computer game, this had a real consequence: they got a painful electric shock. &is study 
thus inventively combined the quantitative aspect of measuring threat imminence (parame-
terized as distance in the game) with the validity of a measured behavior and a real outcome 
(shock), all under the constraints of what one can do in f MRI (such as not actually moving). 
Whereas more distal threat activated the prefrontal cortex (orange in the brain schematic on 
the right), thought to implement planning and monitoring, more proximal threat activated 
the periaqueductal gray (green in the brain schematic on the right), thought to implement 
immediate defense reactions. Reproduced with permission from Mobbs et al. 2007.

Moobs et al. (2007)

threat

threat
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Jaak Panksepp: sistemi affettivi di base 

Panksepp (1998)

7 circuiti sottocorticali innati che generano stati affettivi primari:

- identificati tramite studi farmacologici e di stimolazione elettrica

- filogeneticamente antichi e condivisi da tutti i mammiferi

and punishment functions, using localized ESB, is vast and
definitive. This provides abundant and consistent support for the
idea that raw affective feelings are, in fact, a property of certain
ancient subcortical midline brain networks in action. However, it
does not tell us exactly what the animal is feeling, only that the
feelings fall in certain categories such as positive and negative
affects of various kinds.

Further, studies of animals and humans that have been
decorticated—i.e., had the brain’s cortex surgically removed—
bear out such conclusions: Primal emotional responses are spared,
even strengthened [20–22]. This also fits with the common
observation that people with dementia typically retain emotional
responsivity much more than cognitive abilities. In brief, we have
long known that not only can we provoke a variety of instinctual
(unconditioned) emotional patterns in animals with localized
subcortical ESB, but we also know that such evoked states feel
good and bad to animals [3,6,23,24]. It is much harder to be clear
about the type of feeling that is generated. But it is from these same
brain zones that we can evoke the strongest types of diverse self-
reports of distinct affective experiences in humans, and the
descriptions of feelings aroused generally match the emotional
behavioral patterns that are evoked in animals [25,26]. Further,
since we do know that some of the positive effects are
discriminated by animals [27] and many can be differentially
influenced by direct manipulation of relevant brain chemistries
[2], evidence supports the existence of diverse types of rewarding
and punishing BrainMind states, not just homogenous positive and
negative affective functions.

But is there proof? Scientists, who most value skepticism (i.e.,
‘‘show me, please’’), realize that experimentation never proves
anything. It only provides the ‘‘weight of evidence’’ for one view
or another. From that perspective, we should all now agree that
various emotional affective internal experiences have, in fact,
been abundantly and empirically validated in other animals. If
not, we would have to provide evidence and realistic hypothesis-
based argumentation for how environmental ‘rewards’ and
‘punishments’ promote predictable learned behavioral changes.
If they do so without arousing brain affective processes in
animals, we have a conundrum on our hands, since they routinely
have such effects in humans. Thus, at present, skepticism has
gone too far, toward the diametrically opposite realm of belief—
that something already well demonstrated does not, in fact, exist.
In other words, simply saying that certain ‘objects and events’ of
the world ‘reinforce’ behavior will not do. ‘‘Reinforcement’’ is not
yet a demonstrated brain function; it is a procedure to train
animals. That process in the brain is just a conjecture. The
existence of certain affects is not.

It is more coherent, and I would submit, closer to the truth, to
say that the concept of reinforcement is the name we give to the way
the brain’s primary-process affective feeling networks facilitate
long-term learned behavioral changes. Indeed, such unconditioned
stimulus and response circuits are critical for most of the types of
learning commonly studied by behaviorists, to proceed within the
brain.

This could herald a sea change in the way we envision brain
mechanisms of emotional conditioning. Such a view—a modest
conceptual readjustment—could put a very different twist on the
underlying mechanisms that control commonly studied learning
such as ‘fear conditioning’—namely, it may be the raw
(unconditional) neural FEAR integration circuits that generate
fearful psychological states that attract external information into
their orbit. In other words the neuropsychological processes that
evolved earlier—e.g., the brain processes that experimental
psychologists traditionally call ‘‘unconditional stimuli’’ and

‘‘unconditional responses’’—are of critical importance for setting
up homologous secondary-processes of learning and memory in all
species. Such a levels-of-control vision of evolutionary BrainMind
layering suggests nested-hierarchy types of emotional organization
(Figure 3).

The primary-process (i.e., basic or primordial) emotions are fine
candidates for such functions. However, they are concentrated in
such deep and ancient neural networks that there are no generally-
accepted experimental strategies to decode their neural nature in
humans in any detail. The subcortical organization of emotional
affects in our own species is now supported by human brain
imaging of basic emotions, as summarized in Figure 4. Animal
brain research can achiever higher levels of resolution.

Without a solid cross-species neuroscientific foundation, it may
be difficult to make sense of the subsequent mental developments
of our species—e.g., the way our cognitive apparatus is often
subservient to our emotional feelings. This is inherent in the nested
hierarchical view of brain function depicted in Figure 3. Thus, at
the foundational level, the differences between human subjective
emotional experiences and the mental lives of other mammals may
be ‘‘one of degree and not of kind’’ as Darwin surmised, but now
we know that the subcortical organization of the emotional systems
in mammalian brains is remarkably homologous [2]. An
evolutionarily informed cross-species affective neuroscience
[3,23,24] can now sever the conceptual Gordian knot we have
created for ourselves across the years, and solve the mystery of
emotional-affective experience in humans as well as other animals.
But this Darwinian knife cuts two ways: i) It can return many
animals to the ‘circle of affect’ from which they were excluded by
scientists, putting additional responsibilities on scientists who wish
to conduct ethical research. ii) If animals do experience their

Figure 3. Nested hierarchies of control within the brain. A
summary of the hierarchical bottom-up and top-down (circular)
causation that is proposed to operate in every primal emotional system
of the brain. The schematic summarizes the hypothesis that in order for
higher MindBrain functions to mature and function (via bottom-up
control), they have to be integrated with the lower BrainMind functions,
with primary-processes being depicted as squares (red), secondary-
process learning as circles (green), and tertiary processes, by rectangles
(blue). The color-coding aims to convey the manner in which nested-
hierarchies are integrating lower brain functions into higher brain
functions to eventually exert top-down regulatory control (adapted
from Northoff, et al. [47]).
doi:10.1371/journal.pone.0021236.g003

Decoding Primal Affective Experiences of Animals

PLoS ONE | www.plosone.org 6 September 2011 | Volume 6 | Issue 9 | e21236
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CARE (nurturance), PLAY (joy), RAGE (anger), LUST



the development of new and more effective medications of
psychiatric problems.

In sum, primordial emotional feelings are self-evidently highly
interactive with cognitive ‘propositional attitudes’ (each of us feels
strongly about specific emotion-provoking events we encounter in
the world), but such cognitive attitudes are much harder to study
rigorously in animals. Clearly, the cognitive mind of animals is less
experimentally penetrable at a causal neuroscientific level than the
primal affective mind. The above convention for labeling
emotional primes may help us sustain clarity of discussion while
minimizing mereological fallacies, namely part-whole confusions.

Because the brain is an evolutionarily layered organ, unlike any
other in the body, we must also envision how the various
‘hierarchical’ levels seamlessly inter-digitate with each other
(Figure 3)—in a sense the evolutionary layers of neural networks
are completely inter-penetrant (nested-hierarchies) in the intact
brain [2,34]. Thus, key aspects of lower controls are ‘‘re-
represented’’ within the higher levels of control. In this view,
during early development the evolutionarily earlier functions (e.g.,
the unconditioned aspects) provide bottom-up control of higher
emotional functions. To put it in other words, lower integrations
are functionally embedded in higher functions that emerged later
in the evolution of the brain. In this manner, earlier/lower brain
functions constrain and guide what the more subtle higher brain
functions can achieve, which gradually yield diverse higher-order
emotions that are hard to study in animals, from envy to shades of
jealousy and resentments. Such thoroughly cognitivized tertiary-
processes, thought-related emotions, engendered culturally by
social learning are, at present, next to impossible to study
rigorously at causal levels and most certainly not in animal models.

From a neuroevolutionary perspective, these ‘beehives’ of nested
hierarchies allow lower-level controls to maintain some kind of

primacy in the overall functionality of higher brain networks, albeit
perhaps not in the immediate control of behavior when the
BrainMind has fully matured. It is likely that the primary
processes, upon which organismic-behavioral coherence is based,
continue to anticipate immediate survival issues, which are then
passed on to higher levels via learning-conditioning (secondary-
processes), thereby providing information for higher working-
memory mechanisms, as in dorsolateral frontal cortical regions,
that permit tertiary-process deliberative cognitions. Higher forms
of consciousness allow humans to plan farther into the future,
based on past experiences, than is possible for most other animals.
Human planning can use memories that go back toward
childhood. This is what is called autonoetic consciousness, in the
terminology of Endel Tulving [36], namely being aware of one’s
own life-line from one’s personal storehouse of memories of the
past and hopes for the future. Some believe that a cross-species
affective neuroscience strategy attempts to marginalize those
cortically-mediated cognitive-emotional issues. That has never
been the case. But if we understand the evolution of the brain, we
can more sensitively consider how the higher functional levels are
developmentally/epigenetically constructed.

Such hierarchically nested schemes may also help us better
appreciate various dilemmas in conceptualizing higher-brain
functions and the participation of such functions in psychiatric
disorders (see below). Scientific study of animals can only inform us
well about the operations of the bottom two levels, with the
primary-level being the source of raw (cognitively-unmodulated)
affects, and the many unconscious mechanisms of secondary-
processing (learning & memory) providing adaptive temporal-
spatial patterning of the primary-process affective potentials which
arise from lower layers of the BrainMind. What kind of additional
affective resolution the tertiary-process level may add is currently

Figure 5. Overview of key neuroanatomies and neurochemistries of the primary-process emotional networks.
doi:10.1371/journal.pone.0021236.g005
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