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Computer Emotions and Mental Software*

Randolph M. Nesse
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Whether computers can experience emotions or not is
murky matter that | will leave to others willing to brave the
darknessat theintersection of epistemol ogy andconsciousness.
Whether computers have special states that correspond func-
tionaily to emotionsin organismsis, however, an important and
tractablequestion. Askingitinthelight of evolutionary theory
can help usto understand the functions and dysfunctions of
human emotions.

To meet the challenges of different tasks, many machines
must assume different states, one corresponding to each task.
A combination telescope/microscopethat hasjust been used to
examined an insect must be adjusted before it can focuson a
distantbird. A Swissarmy knigethat has justbeen usedto open
acan must have bladesfolded in and out beforeit can whittlea
branch As computers developed, people quickly realized that
a general purpose calculating machine was not very useful.
Computers were, therefore, either built for one purpose (like
switching telephone calls) or were designed with the capacity
for taking on several states, each of which facilitated carrying
out a different task. It now seems natural to use one program
for word processing, another for drawing, another for doing
statistics, and yetanother for communicating. Each program
sets the input &vices, the processing and memory charac-
teristics of the machine, and the appearance of the screen, in
ways that facilitate carrying out a specific kind of task

Many of the benefits from the capacity to run different
programs come from concentrating limited processing capacity
on one task, but even infinite processing resourceswould not
make separate programs obsol ete. |f ascreen displaysaspread-
sheet grid, it cannot simultaneously provide a blank dlate for
drawing. If aport issending datato a printer, it cannot simul-
taneously access the internet Each speciaized task requires
different settings, if only because of the constraints of commu-
nication with the operator and other devices.

The human mind is a product of natural selection that
controls physiology and behavior in ways that maximize the
individua’s inclusive Darwinian fitness. Individuals whose
brainsarewired in waysthat help them to cope effectively with
various threatsand opportunities have a selective advantage,
while the genes of other individuals are gradualy eliminated.
These threats and opportunitiesare somewhat consistent. Cer-
tain situationsthat contain substantial fitness challenges have
occurred S0 often in the course of evolution thet natural selection
has shaped specidized statesthat adjust various aspects of the
organism to cope especial lywell with these challenges.
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Someof thesestatesareroutine. Lack of nutritionarouses
hunger, excess heat, sweating; cold, shivering; and tissue dam-
age, pain Other states ate more complex and involve awhole
suiteof adaptations; wecall thesestatesemotions. Forinstance,
attack by apredator arousesthe emotion of panic. Inthisstate
rapid heart beat, sweating, and fast breathing facilitate flight,
aversive anxiety motivates the wish to flee, and cognitive pre-
occupation with escapeplotsaroute. Aftersuccessful escape,
specialized learning motivates avoidance of the situation in
which the attack took place.

While escape from a predator isan exemplar for anxiety,
wehumans have facedmany other dangers, someof. whichhave
shaped other subtypesof anxiety. A potential |0ssof statusor
friendsarousessocial anxiety. Stranger anxiety isuseful, espe-
cidly for children. Thedangersposed by wasps andsnakes ae
avoided, thanks to phobic fear. The dangers our children face
aremitigated by our fearsfor their safety.  Internal wishestodo
something that violatesasocial or internal norm arousesamore
insidiousanxiety that detersusfromactionsthat would threaten
vauable relationships. Other situations have shaped aversive
emotions different from anxiety. Lossof aloved one causes
grief. A threat to a mate's fidelity amuses sexua jealousy.
Efforts thet are not paying off amuse frustration Lack of
opportunity causes boredom. The very aversivenessof these
emotionsis part of their utility.

Fortunately, our ancestors also experienced opportuni-
ties, so we alsohave capacities for positive emotions. Encoun-
tering a food bonanza, finding a better shelter, winning a
competition, completing a task, having sex, watching a child
succeed-such events amuse positive feelings of joy, pride,
satisfactionandpleasure. Why do we have capacitiesfor more
aversivethan positive emotions? It isbecause our environment
has contained more kinds of threatsthan opportunities. There
arenoneutral emotionshecausenatural sel ectionshaped special
states only to cope withthreatsor opportunities.

Our emotions are pleasurable or aversive, but acomputer
has no preference for which program it runs. Why not? L eav-
ing aside the problem of self-awareness, the computer isfunda-
mentally different from the mind in that the computer only
carries out tasks specified by the designer, while the mind has
been shaped to carry out many specialized tasksin the service
of another larger goal, maximizing the individua’s inclusive
fitness. Computers cannot reproduce, so this saves them from
thecompetitionsthat cause most human pleasureand suffering.
It is conceivable, however, to imagine a computer that would
“prefer” some tasks to others. Imagine a computer with some-
thing likeagovernor, a device that monitors the temperature of
i¢CPU - and balkswhen ever the excess workload might shorten
its lifespan If computerswere shaped by selection for those
models with long life-spans, such a device might evolve and
might provide a crude analog of the aversive character of some
human emotions. Mom likely, however, no computer would




have such a characteristic. The decrement in performance at
crucial times would beunacceptable. Designerswoulddemand
higher performance, despite the shortened life of the computer,
sothe governor would beeliminated Sadly, thisisexactly why
we humans and other organisms age and die. Our bodies could
be made to go on and on, but the competition for reproduction
shapes mechanisms that give slight advantages now, despite
inevitable costslater. There are no perfect machines, mechani-
cal or biol o%cal, just bundles of compromises.

This brings us to emotional disorders. If a variety of
different situations arouse emotionsthat adjust our mindsand
bodies to cope with various challenges, then much emotional
discomfort isnormal and useful. Thus, using drugsto interfere
with these bad feelings might well compromisetheindividual’s
ability to cope (although asignal detection analysis showsthat
inexpensive emotions will often be amused by faseaarms,
even by a norma regulation system). Evolutionarily novel
circumstancescanarouseemotionsinsituationswherethey are
useless or harmful Pornography, for instance, arouses desires
that make people dissatisfied with their daily lives, Riding in
an airplane arouses anxiety for many people, but the anxiety
doesnothingtoincreasesafety. _

In my practice of psychiatry, patients often say,“My
emotionsare so conflicted!” | used to think that there was some
single coreto anindividual’ semotions, some central truth that,
if discovered, would resolve such conflicts. Sometimes there
is. And people often experience distortions of their emotions
that psychotherapy can set straight. In many cases, however,
the original statement isexactly right--conflicting emotions are
being aroused simultaneously. She loves him, but also fears
him. He wants to make her happy, but becomes jeal ous when-
ever she is with another man She wantsthe new job but she
aso wants to continue the friendship with her coworker. He
experiences desireand guilt. Shewantsto live up to her ideals,
but she also would like to kill- the person who hurt her child.

Many such conflicts are exactly what they seem-differ-
ent urges competing in our minds as we squirm and suffer
Sometimes such conflicts become so extreme that the whole
systemcrashes. Excessand conflicting demandscycleinto an
positive feedback loop of arousal or a state of frozen despair.
Novel aspects of our environment are especially proneto push
the system into abnormal states. These states are mediated by
neurochemical changes, but those changes am, in many cases,
secondary man& stations of higher level conflicts Our minds
fail just as computers do because of software problems, hard-
ware problems, or complex interactions between the two.
While cybernetic ideas were first applied to psychiatric prob-
lems decades ago, the link with evolution was not yet made.
Now that we havea rudimentary senseof what theemotionsare
for and how they evolved, we have anew opportunity to better
understand emotions and emotional disorders.
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