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HE recent past has seen the emergence of a

new neurology. Where there had becn a

concentration of effort tn clarify sensory
mechanisms there is now an emphasis on informi-
tion processing; where there had been a fncus of
research activity in the field of neurnendncrine
mechanisms, there is now an interest in the process
of control.  Not that research in =ensory and
humoral mechanisms has lagged: Quite the con-
trary, these efforis have heen multiplied. Tut at
the same time, a wider awareness has been achieved:
Detailed analyses of sensory amd neurnemdncrine
processes now serve as models in miniature of a
wider range nf neural mechanisms. What T want
to’ examine today is the impact which these data
on neural information processing and control might
have for our views of emotion.

EMOTION AND THE NEURONUMORS

Historically, emolion was concetved to result
from the action of circtlating humers and nther
visceral funclions. The historical view has heen
hrought intn the present by the attested eflective-
ness of psychoetropic drugs and the rale of brain
amines in determining states of sleep, wakefulness,
and aleriness, True, crucial changes from the
Jamesian position have been necessary: Circulating
humors come up against the DLlnod-hrain hartier
and so are often ineffective centrally, T he aclive
humors must offen be synthesized from subsiraie
by the brain ifself. But the brain’s capacity to do
this has heen amply demonstrated: Norepinephrine,
serolonin, histamine, dopamire and, y-bulyric acird
(GABAY are asmnming Targer and more specific
toles in our knowledge of the determinants nf the
predispositions 1o behavior (Schildkeant & Kefy,
1967).

The amines o not exbausi the list of brain secre-
tions which alter the psycholngical state and thus
behavinr. A group of a= vel chemically unidentified
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“releascers™ is seereted into the venons portal system
which bathes the brain's base where it joins the
pituitarg—the master endocrine pland which con-
trols he secretions nf the other endocrine glands
by way of its own (Harris, 1960). ..

Neurosecretory  aclivity of ‘this sort is {ound
spatied {hroughout the core steactures of the di-
encephalon and the  mesencephalon: from the in-
fundibulum in the hypothalamic region to the locus
cerulets of the pons (e.g., Jouvet, 1967).

These core structures of the nervous syslem dis-
play an additional property: They are sensitive to
a variety of chemical agents. From [ront (o back,
receptor siles have been identified as sensitive to
estrogenic sleroids: circulating glucose, anino acid,
or a derivative; osmatic equilibrium of electrolyvies;
anrdrogenic and adrenal steroids (Davidson, Jones,
& Levine, 1965), acetylcholine, cpinepbrine, and
the partial pressure of CQy (Pribram, 1960).

Through complex reciprocal interrelationships of
hormones distributed by the circufation to and from
target organs and possibly throrgh cenfral integra-
tive elffects of the cholinergic and adrencrgic sensi-
tivities, 1hese neurosecretary and receptor mecha-
nisms are enquilibrated into physiological systems,
each of which determines one or another psychologi-
cal predisposition.  These syslems are the de-
terminers ol mond-—-Cannon's homeostats Twrought
up-ta-dale, They constitute the servomechanisms
of physintagical drive, the “background against
which hreathing, eating, drinking, sleeping, alert-
ing, sexual, and malernal behaviors are initiated
and consumated.

MEMORY AND THE HOMEOSTATS

Tn the days when neurophysiology was primarily
crmcernedl with sensory and with humntral mecha-
nisms, it was easy to cfaim that perceptual processes
stemmed from an elaboration of sensary mecha-
nisms while 1he process of mativation and emntion
were elaborations of humoral mechanisms.  Were
this possible today T would not need 1o make this
preseniation.
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The prolden is this.  Ohservers of, and experi-
menters with, the haman scene repeatedly mnd as
inadeguate a neuroendocrine-hased approach to
motiivation and emotion,  The thrill of discovery,
the disappointment of failure, the joy nf sensing, the
gloom of separation. . these experiences secm dislant
rom 1he core homeostals just described.

Schachler’s {Schachler & Singer, 1962) experi-
menis delineate the problem.  Four groups of stu-
dents are asked to (ake an Two
groups tike il in a socially hostile, two in a so-
cially friemdly, environment. 1In each sctling, one
group receives an injection of epimephrine, the other
a control injection uf normal saline solutien.  The
students relate their experience.  The hostile selting
bred hostility, the friendly setting produced friendly
feelings, as expecied. The eflect of epinephrine
wis unexpected, however.  The drug produced an
enhancement of otk friendly and “hostile feclings.
Whatever the physiological stale produced by the
injection, its label was determined hy 1he setting-—
by the studtent’s perceptions of his cocial environ-
ment,

Schachter’s (in press) more recent experimental
resufts support the earlier ones. The conirob of
human eating behavior is now under scrutiny.
Schachter found that two classes of variables de-
lermine when eating occurs: internal and external.
Most eating takes place when both sets of variahles
coincide to produce drive and opporlimity jointly.
By his usual ingenious and sometimes somewhat
fiendish techniques, Schachter has dissociated the
nccasions ‘when neurphumoral stimuli are maximal
from those when opportunity beckons. He has
shown that the ohese among us rarely [ail to heed
the call of opportunity, irrespective of humoral
slale—the more usual response of the average per-
son is Lo forgo food “unless it’s time to eat.”

“Unless it’s time to eat.” This phrase encapsul-
ates the frst of the issues ¥ want to emphasize here.
One is prepared to eat, predisposed to eat, by the
workings of the homensiatic mechanism. But this
mechanism is {uned by experience; ils bias is ad-
justed o operale around a set point esiablished
by previous experience uch as the behavior of
the home heating plant is constantly determined
by the hias or setting of the thermostal. Experi-
ence, memory, is involved in the operalion of the
svstem—even when the system is humorally op-
erated. For the obese, memory is also involved.
but instead of humoral stimuli, gustalory and ol-

examination,
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factory stimuli form the basis of (he mativating
rememberances. Ane lest you think the motivation
nf the ohese is so completely different from that of
the normat vou and me, just forget the weight bil;
go on a trip—preferably on an wnlimited budget
~esay an ocean vovage, the Munich beer patlors,
the Vienese coffee houses, and the Provencal res-
taurants, i weigh in on your return,  Lspecialty
il v are over 35 years old, -

Nor have animza! studics heen unconcerned with
ithis prablem: The multiplicatinn of drive rames of
whiclh curipsity is the most ubiyuitous atlests to
the need for a wider base for motivation and
emotion. '

SENSORY SERVOMECFIANTSMS

“The time to . Essen-
Hally, experience builds within the organism a set
of expectancies, neuronal models of the events ex-
perientced. Until recently a cognitive term such as
“expectancy” had fittle to support it in the way of
hard neurological fact. This has changed radically
with Sharpless’ and Jasper's {(1956) and Sokolov’s
(1960) classical demonstrations that orienting and
dishabituation eccur whenever a repetitiously ex-
perienced configuration of input is changed alony
any of its parameters. Utilizing the behaviora
(eye nwovements, ear flicks, and body orientation),
the -electroneural (ERG, low voltage fast activity
in iscortex and theta activity in the hippocampus),
and psychophysiological (GSR, change in heart
and respiratory rates) responses, investigations of
the neurology of novelty,the ‘basis of “interest,”
have confirmed and amplified the earlier conclu-
sion. (Bagshaw, Kimble, & Pribram, 1965; Gruen-
inger, Kimble, Grueninger, & Levine, 1965; Haider,
Spong, & Lindstey, 1964; Kimble, Bagshaw, &
Pribram, 1965; Thompson & Spencer, 1966.)

These studies are important here hecause they
suggest that some form of “homeostatic” servo-
process is operalive with regard to sensory, as well
as with regard to humnoral, mechanisins. The “ex-
pecied” forms the background, the set point against
whicl the novel is matched. TIndeed, the retfina
provides a madel which shows just how apt this
extension of homeostat theory is.

The ohsereation that a stabilized tmage fades
rapidly has heen allribuled to relinal adaptation.
Adaplation, in turn, was for many vears atteibuted
simply ta the hleaching of phatochemical substances
More recently this view has been

.U provides this base.

in the receptors.
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Fiz. 1. This and the following fgure are examples of
the differential impairment of components of 1the orienting
renction  {ollawing  amygdalectomy  in monkeys. {This
fizure shows the ahsence nf the GSR component.  Other
studies have shown the GSR to he intact in other silua-
tinns, ep., threshold to shock—Bagshaw et al, 1963;
Grueninger et al., 1965, Kimhfc et al, 1965.)

challenged and, on the hasis of studies using micro-
electrodes, the clectrorelinograin, and the cleciron
microscope, adaptation has been shown to depend
as well on feedback hetween elements nf a pool of
relinal neurons—amacrine and hipolar cells (Dnwl-
ing, 1967}, The threshold of a part of the visual
receptive field of a single ganglion cell (as de-
termined with a microelectrode) becomes adapled
when another part of the receptive field has heen
illuminated. Some kind of retinal interaction must
be going on to account for this effect. Where it is
that the interaction takes place has been narrowed
by the use of electroretinograms made up of several
waves—of which the B wave parallels psycho-
physical arlaptation yet remains undisturhed when
the optic nerve is cut and the retinal ganglion cells
are allowed to regenerate.

Finally, eélectromicroscopy has revealed double
contacts hetween bipolar and amacrine cells which
could well function as the site of the feedback
which makes of retinal adaptation a typical homeo-

slat or servomechanism.  In fact, the experiments
jusl dlescribed are usually pat into 1he context of
a “sensilivity” or “gain” control mechanism for
the sensory process.

Retinal adaptation can be conceived of as a
madel in miniature of the Proéess of habituation.
The recent elegant studies of Richard Thampson
and Spencer (1966) on habituation tend ta support
such &t view: They found a response decrement to
occur in afferent spinal chamels enly when multi-
netrenal pathwavs were involved.  Their studies
demonstrated  further that some form of semwi-
permanent memorylike depression or  desensitiza-
tion of the symaptic process is apparently invelved,
and that this depression cumulates when many
synapses are concerned with the behavior which
heeomes hahiluated.

The point to be made, then, is that sensory as
well a5 humoral mechanisms are organized along
homeosiatic lines-—-that expectation, hased on the
mechanism of habituation, serves as the stable
hackgronnd against which sepsory  stimuli  are
matchetdl or appraiser ag familiar or novel. Thus,
humearal and sensnry mechanisms are found to he
special cases nf ubiquitous neural servoprocesses
which any theory of emotions has to take into ac-
count.

Fmorion, AROUSAL, AND UNCERTAINTY

So far, the concern has been with an initiating,
homenstaticlike process which is stimulus derived
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Fiz. 2. °T'his figure shows that ear movements display
the normal oriending ind hahituation curves when monkeys
are repelitiously exposed to tone heeps fust as in the ex-
peciment which produced the GSR curves in Figure L
(See lext {or other compnnent dissociations in {his situa-
fion.)




and memory based. ‘Fhere is a good deal of evi-
dence that even this initiating process is not a
slmple ene.  Studies perfurmed in any laboralory
(Bagshaw et al,, 1963; Grueninger et al, 1965;
Kimble et al, 1965) using [rontolimbic brain
lesions, have succeeded in teasing apart at least
two components of the orienting reaction: One
camponent is an indicator of searching and sam-
pling; the other component is manifest when a
novelty is registered. Only after such registration
does habituation occur,  The indicators of registra-
tion are the presence of a (SR, shortened latency
of onset of Jow voltage fast activity in the EEG, a
disruption of the respiratory rhytbm and a speed-
ing of the heart rate. Al of these indicalors have
been used to define arousal.

And so the argument comes arnund o an ex-
amination of the second major view of the emm-
Lional process, viz., that emation depends an the
mechanism of arousal.  The experimental results
just mentioned thus raise the question of when
arousal leads to registration, habituation, and
memary formation and when arousal leads to dis-
ruplion. The classical answer has been {Hebl,
1955; Lindsley, 1951) that the amonnt of arousal
determines its outcome. The evidence for this view
has been marshalled so repeatedly that it need not
be mentioned here. What can be added is that, an
the basis of the evidence obiained in (he studies of
the orienting reaction, “amount” is shown to be
dependent on experiential arganization, on the con-
figuration of the expectancies chattenged by the

-novel input.  “Amount” is thus viewed as amount

of match and mismatch helween configurations, not
as an amount of excilation or energy available to
the neurobehavioral system,

It is the distribution of excilation which iz al-
tered-—and further: The amount of change can be
measured as information. Habhituation reflects re-
dundancy; novelty indicates information and uncer-
tainty. The expeciancy-novelty process may thus
be conceptualized as a mapping of intensity into a
spatial neural dimension, an image out of which in-
terest is engendered. But more of this later.

The “amnount” referred tn by arousal or activa-
tion theorists has, according to this analysis, been
to some extent mizidentified. Amount of arousal,
amount of activation, is not to be conceived as some
quantitative change in intensily, in energy level
in the central rervous system, but as a change in
the wacertainty (and thus the information) of the
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Fie. 3. Responses in the optic nerve {plncement shown)
ohlainerd in the awake atropinized and curarized cat.
{These responses disappear when the nene is cut central
to Lhe electrode placemmt_Spmg]h

svsten,  As noted by Lindsley (1961} low voltage
fast EEG activity indicates desynchronization; and
desvnchronization of neural activity suggests an
increased capacity te handte information: Neural
elements are independent of each other and thus
available to function az separate information proc-
essing channels. Thus we might quip that the 1967
modet of the arousal theory of emotion has built
into it a measure of uncertainly.

This is as far as the arousal theories—or, as we
might now better call them, the uncertainty the-
ories—of emotion can take us. This does not mean
that this is ail there is {o; Larousal, i ’Ihe concept of
activation, so often” coupled with that of arousal,
suggests that distuption of contrel is also nwolved.
Rut hefore the relationship between uncertainty and
control can become clear we need to return to the
expectancy-based servotheories. The Schachter re-
cults are not vet accounted for: The nonspecific
aspects, the augmentation of this or that feeling,
can be handled by uncertainty theory; the spe-
cificities of emotions continue to be clusive.
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Frz. 4. Effects of stimulation ol the posterior “association” corlex of a cat on a visual recepltive ficld recorded from 2
neural unit in the optie tract. (These records are made by moving a spot with an X-¥ plotter controlled hy a small
general purpose computer—PDP-8—whith also secerds the nomber of impulses emitted by the unit at every location
of the spot. The rerord shown is a section parallel to and 2 §D abaove the background firing level of the unit. Note
the dramatic change in the configuration of the receplive field, rxpecially after stimudation of the posterior “assaciation” car-

tex—-1T, inferotemporal.)

ReguisiTe VARIETY AND SELF-CONTROL

These specificities suggest that there is more to
emotion than quantitative disequilibration and un-
certainty, more than the disruption of the psvcho-
logical process. The specifics of emolion suggest
the operation of a variety of processes engaged in
changing the states of equilihriom and in claborat-
ing specific types of conirol to meel specific ex-
pectancies. Intensity begets temporal as well as
spatial consequences in the nervous system.

One road open to the organism in his recourse to
variety in control is to act on his environment. As
1 have indicated elsewhere {Pribram, 1963) when-
ever a homeostatic system becomes stabilized, new
sensitivities develop and new techniques, new pro-
grams, are adduced to handle these new sensitivities.
For example, when thermostats were initially imiro-
duced into homes, the occupants for the first time
became aware of the chilling effect the cuoling of
the outside walls produce at sunset because of the
radiation of body heat to those walls. Cutside-wall
thermostats were therefore introduced, adding va-
riety to the control of heating in houses. This
spiralling aspect of the functions of biological con-
trol mechanisms is neglected in the more usual
formulations of the homeostatic process and in the
arguments levied against biological servotheery.

But action is not the only way in which an
organism can achieve variety in conirol. The pos-
sibility exists that he mav exert sell-conlrel, ie,,
make internal adjustments with his neurological
systems, adjustments that will lead to reequilibra-
tion without recourse to action. My thesis will be

that these internal adjustments are an important
part of {he experience of emolions.

There is now good neurnphysiological evidence
that such ioternal adjustiments are possible and
commonplace. A large number of experiments have
been done to show that the organism’s input chan-
nels ammd even the sensory receptors themselves, are
subject to efferent control by the central nervous
system. A recent series of studies performed in
my laboratories demonstrated corticofugal .influence
as far peripherally as the cochlear.p}jél?ﬁégﬁdd optic
tract, originating in the so-called association areas
{Dewson, Nobel, & Pribram, 1966; Noble & Dew-
son, 1966; Spinelli & Pribram, 1966, 1967; Spinelli,
Pribram, & Weingarten, 1965; Spinelli & Wein-
garten, 1966; Weingarten & Spinelli, 1966).
Changes in click- and flash-evoked recovery cycles
were shown in these locations: Even the size and
occasionally the shape of receptive fields of units in
the visnal system could be altered by stimulation of
this cortex.

The recovery cycle data are of special interest
here. When a double click or a double flash is
used to eveke a ncural response, the amplitude of
the second of the pair of responses serves as an
indicator of the duration aver which a part of the
system is occupied in processing the first of the pair
of inputs. A depression in the amplitude of the
second of the pair of responses thus indicates a
longer recovery—a longer processing time for a
signal within the channel. Such an increase i
processing  time  effectively  desynchranizes the
channel to repetitive inputs: Fewer fibers are avail-
ahle for processing any given signal in the series.

s

et R MR el s R R A T T L

PR



Bl o R

Frolongation of recovery thus reduces redundianey
in the channel. Al any moment more fnformstion
can be processed provided the system has sufficient
rescrve redundancy, and there is good evitdence 1hal
this is s0 (Attneave, 1954; Barlow, (961} Thus
the rate of information processing iz enhanced.
What is interesting in our experiments is thaf
stimulation of the so-called association cortex (the
inferotemporal area} reduces redundancy, while
stimulatinh of another area (the lrontal) enhances

- R3S Anterican 'syononoocist

redhundancy in the visual svstome These apposing
cffects operale essenlially  etther to “open™ the
arganism to his environment, nHowing more rapid
information processing to go on; or, conversely, to
“close down” the input channels so as to limit, to
focus for a longer time, on fewer aspects of the
available stimulus configuration,

The results of these experiments suggest that the
orpanism has at least two ways in which he can
infernally adfust his uncerfainty, neither of which
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i Fra.o 5. This figure reports the percentape of change in the seconmd ol a pair of re-
] sponses recorded with small macroelectrodes in the visual cortex of ullv awake monkeys
¢ . when exposed to pairs af fadies with and without electrical stimulation ef the “associa-
: tion"" cortex.  {The recorrls were made with a small special purpose computed - CAT -
which allowed the summation of a large number of responses 50 for vach data point {or
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frontal— Fw-cortex is stimulated. No change is obhserved when the electrical stimulation
is made in the parietal region—Spinelli & Pribram, 1966, 1967.)
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entails aclivn. One way is 1o increase the rate with
which he handles information, the other is to dc-
crease thal rate. One mechanism “opens’ the
organism to input, the other resiricts input. In-
ternal adjustment can thus be attempted either
through closer coupling with the external environ-
ment or by minimizing the exiernal and placing re-
liance on internal configurations.

Another way of stating this is to say that con-
trol may be manifesied in one of two dispasitions or
attitudes: a participatory attitude which facilitates
the rate of information processing; or a preparalory
attitude which diminishes uncertainty hy allowing
the organism to repair to previous, acceptable states
of organization,

In short, the specificities of emotion as viewed
here are the result of a process called, in engineer-
ing, the “Law of Requisite Variety.” The capacity
of an organism to regulate, to conirol, can at’ best
equal its capacily to process information. Tn
biglogical systems the converse also holds: The
capacify of an organism, whose channels are also
capable of storage through the mechanism of habitu-
alion, to process information can at hest equal its
capacity to maintain control. A greater informa-
tion processing demand on such a channel with
storage characteristics can lead to greater uncer-
‘tainty; a5 alfready noted, this can bhe biologically
disruptive. Only by building up wvariety of con-
trol through habitnation can the organism keep
pace with the increasing complexity to which il
becomes sensitive—the increase in interests aroused
—whenever stability is achieved. Thus a reciprocal
neurophysiological mechanism is needed.

The orienting-hal#tuation studies provirle evi-
dence that such a reciprocal mechanism actually
operales to alter almost simullancously the or-
ganism’s informalion handling capacity and his
capacity for taking measures of self-control. Fur-
ther, two modes of control have been experimentally
identificd-—one funclioning as a participatory, the
other as a preparalory, attitude toward input,

Tiur EXPERIENCE AND THE EXPRESSION 0F
Emorion

With these data in mind, T will now try to meet
head-on the problem posed by this new neurology
for our view of emotion. DPerhaps the clearext
approach is 1o resort to that old-fashioned trilogy
and ask what the difference is between perception,

action, and emation. “There is now anple evidence,
some af which | have reviewed here, thal when an
organistn perceives he is forming an image, an in-
ternal representation of his environment, Miller,
Galanter, and 1 in Plans and the Structure of Be-
havior (Miller, Galanter, & Pribram, 1960) argued
that wlhen an organism acls he is making an ex-
ternal representittion of his plans, the neural pro-
grams in his head—Dhis motives, intentions, and
values. Tolman (1932) and also Skinner {1938)
had earlier pointed out that an act is to be defined
by its outcomes, that operant conditioner’s ‘'re-
sponses” were the marks of behavior left on the
paper fed through the cumulative recorder. These
marks can now be identified realistically as external
representations of deprivation and other physio-
logical states and the expectations of the organism
set up by the schedules of cues and reinforcers.
To social scientists and humanists, of course, the
concept of act as a representation is certainly
familiar.

To turn lo emotion within this framework is to
suggest the obvigus stalement that emotion ex-
presses the relationship between perceplion and ac-
tion. Another wav of stating this is to sdy that
emotion relates information processing and control
mechanisms, image, and plar.  As suggested in the
previous section of this paper, this relationship de-
pends an the Law of Requisite Variety. According
to this view, whencver the organism is operating
beyvond the hounds of requisite variely he becomes
molivated, emotional, or both. The relationships
appear to be the following.

When the variety of perceptions exceeds 1o some
considerable extent the repertory of action avail-

able to the organism he is motivated to, ie., at-

terms to extend this repertory. Whenever this
altempt fails, is nonreinforced, frustrated, or inter-
rupted, the organisin becomes of necessity emo-
tional, i.e., he must resort to mechanisms of self-
regulation, self-control.  Further, on the hasis of
expetience, emotion is iikely when the prohability
of reinforcement from action is deemed low.

The converse situation procices a relatively
“flal” motivationless and emotionless state. When
the repertory of actions exceeds the variety of per-
ceptions, the constructed external representation
comprises a larger and larger shate of the organism’s
perceptions until a means-ends reversal takes place:
The medium becomes the message. This situation
nccurs only when the organism restricis his per-
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coplion o a timited, relatively “closed-system™ parl
of his universe.  To deal wilh this inversion he
must “open” himsell to variety—in today’s fan-
puage he must take a “trip.”

The supgestion is, therefore, that mntivation and
emotioh occur when the organism attempts 1o ex-
tend his control to the limits of what he perceives,
To the extent that (his attempt is appraised as
feasibie at any moment Lthe organism is motivaled;
(n the extent that the attemt is appraised- infeasible
al any moment, the organism—unless he iz to
“pive up’—Dbecomes of necessity emotiomal, ie.,
he relies on self-regulatory mechanisms: either to
participate in the uncontrollable or to prepare for
another attenipt, Motivation and emotion thus go
hand in hand,  But wmotive implies aclion, the
formation of an external representation; e-motion,
on the other hand, implies the opposite, ie., to be
out of, or away from, action. fl'o be emotional is
to e, 1o an extent, *‘possessed,” ie., to be con-
trolled.  Molivation and emotion, action and pas-
sinn, to he elfective and to Le affective: These are
the organisnt’s polar mechanisms for accomplishing
requisite variety when he perceives more than he
can accomplish. As already noted: When he can
accomplish more than he perceives, a whole new
set of technigues must be brought to bear—the
conscionsness expanders so popular today, are, ac-
cording to this view, a corrollary of our tech-
nologically proficient society.

This conceplion of emotions as neural processes
that structure ingut, i.e, moods, interests, and at-
titudes, allows the inclusion of “positive™ as well as
“negalive” emotions. No longer s emotion just
disruptive—though expected or actual disruption of
action initiales the emnation. Nor is emotion, in
this context, to be necessarily avoided. Ixces-
sively rapid action without due deliberation—
whether painful ar exhilerating— is viewed as ex-
treme as is excessive passion and inaction,

Finatly, a word about the expression of emotions.
According to the above analysis, the expression of
entotions indicates that an internal process nf con-
trol, rather than aclien, iz operative in the or-
ganisny's attempt to accemplish requisite varietv.
1n a social environment {or to the arganism him-
self) such expressions serve as communicalive sig-
nals which are usefully read and taken into ac-
count in further interactions. Such affeclive signals
nften signify the intentions of the organism as
clearly as o his actions -they suggesl, however,

that wetion al the noment, [or mie reasnn or an-
ol ler, is infeasible.

At this point the physielogical psychologist can
leave the field of emotion to his colleagues. The
experimental psychologist knows well the manipula-
tion nf expectancy; the social scientist is thoroughly
verserl in uncerlainty: the psvchotherapist deals
daily witl the probleny of control; (he ethologist
has dletailed (he socinl significance of emetional
expression; and the psychoanalyst has been deeply
concernedd with the signal aspect of affect. The
structural view ol hrain mechanisms presented here
—an information processing servosystem set to
operate within the Jaw of requisite variety—it is
hoped points up the perlinence of each of these
aspects to each other and to a problem which so
vitally concerns us all: emotion.
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