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There is a lot of talk about giving machines emotions, some of 
it fluff. Recently at a large technical meeting, a researcher stood up 
and talked of how a Bamey stuffed animal [the purple dinosaur for 
kids) "has emotions." He did not define what he meant by this, but 
after repeating it several times, it became apparent that children 
attributed emotions to Barney, and that Barney had deliberately 
expressive behaviors that would encourage the kids to think. Bar- 
ney had emotions. But kids have attributed emotions to dolls and 
stuffed animals for as long a s  we know; and most of my technical 
colleagues would agree that such toys have never had and still do 
not have emotions. What is different now that prompts a researcher 
to make such a claim? Is the computational plush an example of a 
computer that really does have emotions? 

If not Barney, then what would be an example of a computa- 
tional system that has emotions? I am not a philosopher, and this 
paper will not be a discussion of the meaning of this question in 
any philosophical sense. However, as an engineer I am interested 
in what capabilities I would require a machine to have before I 
would say that it "has emotions," if that is even possible. 

Theorists still grappl~ with the problem of defining emotion, 
after many decades of discussion, and no clean definition looks 
likely to emerge. Even without a precise definition, one can still 
begin to say concrete things about certain components of emotion, 
at least based on what is known about human and animal emo- 
tions. Of course, much is still udaown  about human emotions, so 
we are nowhere near being able to model them, much less dupli- 
cate all their functions in machines.'~lso, all scientific findings are 
subject to revision-history has certainly taught us humility, that 
what scientists believed to be true at one point has often been 
changed at a later date. 

I wish to begin by mentioning four motivations for giving 
machines certain emotional abilities (and there are more). One goal 

I 

is to build robots and synthetic characters that can emulate living 
humans and animals-for example, to build a humanoid robot. A 



second goal is to make machines that are intelligent, even though. it 
is also impossible to find a widely accepted definition of machine 
intelligence. A third go81 is to b'y to understand human emotions 
by modeling them. dthough. I find these three goals inb5guiig, 
my main focus is on a f o h  m h g  hachines less frustrating to 
interact with. Toward this goal, my research assistants and I have 
begun to develop computers that can identify and recognize situa- 
tions that frustrate the user, perceiving not only the user's behavior 
and expressions, but also what the system was doing at the time. 
Such signs of frustration can then be associated with potential 
causes for which the machine might be responsible or able to help, 
and the machine can then try to learn how to adjust its behavior to 
help reduce frustration. It may be as simple as the computer notic- 
ing that lots of fancy "smart" features are irritating to the user, and 
offering the user a way to remove all of them. Or, it may be that 
the computer's sensitive acknowledgment of and adaptation to 
user frustration simply leads to more productive and pleasing 
interactions. One of the key ideas is that the system could associate 
expressions of users, such as pleasure and displeasure, with its 
o w  behdor .  as a k h d  of reward and pdsbment .  In this age of 
adaptive, learning computer systems, such feedback happens to be 
easy and natmal for users to pmvide. 

. 
Discussion 

Picard:. One of the things that is controversial with.respect to agents 
is if they should show empathy to people. This is sort of strange, a 
computer saying "That feels pretty bad, and I am sorry to hear that 
you had such. a bad experience," when a computer has no feelings. 
You would think this would just npset people. In fact, Reeves and 
Nassl found the same surprises in their studies out in  Stanford. 
They tested their system with Stanford students who know that the 
m a c b e  does not have emotions. 

Stern: Do you think people could possibly be thi&ing, well, the 
person who wrote this program has empathy? 

Picard: This is one of the key factors that Reeves and Nass t& 
about and that we all address: Do they attribute any expression of 
feelings to the designer of the software? And if so, then the corn7 
puter should notbe saying "I," "my," "me," or whatever, it should 
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be saying "the makers of the software." And they ran experiments 
investigating that, too. They have concluded that it's the machine. 
Even though people know better, they act as if it's the machine and 
not the maker of the machine. 

Elliott: One of our experiences is similar, and I would say that to 
the extent that there is complexity in the understandmg, the feel- 
ing of sincerity goes up. If you say "Here is everything I know, it's 
not much, but I do know this," people seem to accept that, and to 
the extent that there is more complexity in there and it feels like if 
there is more understanding, they accept it even more. It does not 
matter if you say it's not real; it's a bit like flattery not being real, 
and still . . . 
Picard: That's interesting. Yes. 

Elliott: Flattery wears off, when you get it two or tbxee times in a 
row, it's like: "Well, I heard this before." But if the complexity is 
there, it doesn't seem to m off in the same way: "I know it's not 
real, but you seem to understand quite a few things about how I 
feel, and that satisfies me." If it's just "I am sorry, but I don't know 
why" instead of "I am sony because I believe that you really 
wanted this thing, and you did not get it, and you are embarrassed 
that you did not get it" 

Picard: This reminds me of the strategy I use with my two-year-old: 
if he tries to do something, and I don't like it and say "no," then he 
says "why?" I give him a short explanation, he asks "why" 
again. If I give another short explanation, he says "why" again. If 
I give him a really long complex explanation, he gets bored and 
forgets about it. He is training me in  a sense. 

Bellman: I guess I would want to see more experimentation about 
the implicit people behind the artifacts, because I think we bave 
some information from OUT experiences that say that people, 
even though they suspend disbelief, are actually very aware of 
the authorship by other human beings. And in fact, in our virtual 
world studies, we often get users who come up to the author and 
say: "I really enjoyed your robot. He is so great, he is so lovable, 
you know!" 

Elliott: I think that is reflection after the fact, though. 

all: But in these experiments, people know. There is no question 
about misunderstandmg this computer. It's just that they are still 
affected. 
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E l l i o t  They are inherendy engaged, and this satisfies this feeling of 

Slornan: We are biologically programmed to respond to this kind 
of behavior. If this behavior comes from a computer, we will still 

Ortony: But we may at the same time also praise the author as we 
praise the parent of a child. We have enjoyed an interaction, we 
don't attribute the behavior of the child to the interaction alone, 
but we see, as Clark said, a sign of the parent in the child. So, we 
say: "I really liked your kid." 

Picard: But people do say: "Can't you control your child?' 

Ortony: Well, that's the other side. 

Picard: Well, we are not going to be able to control, so to speak, 
these agents at some point. I think this is a responsibility decision 
to make as designers, while we are in control. 

My first goal thus involves sensing and recognizing patterns 
of emotional information-dynamic expressive spatiotemporal 
forms that influence the face, voice, posture, and ways the person 
moves-as well as sensing and r ea sodg  about other sitnational 
variables, such as if the person retyped the same word many times 
and is now using negative language. All of this is what I refer to 
in shorthand as "recognizing emotion," although I should be clear 
that it means the fist sentence of this paragraph, and not that 
a computer can know your imerniost emotions, which involve 
thoughts and feelings that no person besides you can sense. But 
once a computer has recognized emotion, what should it do? Here 
lies my second main goal: giving the computer the ability to adapt 
to the emotional feedback in a way that does not further frustrate 
the user. Although "having emotion" may help with the first 
goal, I can imagine how to achieve the first goal without this abil- 
ity. However, the second goal involves intricacies in regulating 
and managing ongoing perceptual information, attention, decision 
making, and learning. All of these functions in humans apparently 
involve emotion. This does not mean that we could not possibly 
implement them in machines without emotion. At the same time, 
it appears to be the case that all living intelligent systems have 
emotion in some form, and that humans have the ~ o s t  sophis- 
ticated emotion systems of all, as evinced not just by a greater 
development of limbic and cortical structures, but also by greater 
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facial musculature, a hairless face, and the use of artistic expies- 
sion, including music, for expressing emotions beyond verbal 
articulation. 

Part of me would love to give a computer the ability to recognize 
and deal with frustration as well as a person can, without giving it 
emotions. I have no longing to make a computer into a companion; 
I am quite content with. it as a tool. However, it has become a very 
complex adaptive tool that frusbates so many people that I think 
it's time to look at how it can do a better job of adapting to people. 
I think emotion will play a key role in this. Let's look more closely 
at four components of emotion that people have, and how these 
might or might not become a part of a machine. 

7.1 Components of Emotion 
I find it useful to identify at least four components when talking 
about emotions in the context of what one might want to try to 
implement in machines [ f i p e  7.11. Some of these components 
already exist in some computational systems. The components are 
(1) emotional appearance, (2) multiple levels of emotion genera- 
tion, [3] emotional experience, and (41 (a large category of)  mind- 
body interactions. These four components are not intended to be 
self-evident from their short names, nor are they intended to be 
mutually exclusive or collectively exhaustive. Let me say what I 
mean by each, and why all four are important to consider. 

A computer that "has emotions,"in 
the sense that a oerson does. will be 
capable of: 

1. Emotional appearance 

2. Multilevel emotion generation 

3. Emotional experience 

4. Mind-body interactions 
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Because emotional appearance results largely from emotional 
behavior, and because I include the making of facial, vocal, and 
other expressions as kinds of behavior, I have previously referred 
to this component as emotional behavior. I am here changing my 
two-word description because a couple colleagues at the Viema 
workshop argued that it was confusing; however, I am not chang- 
ing what it refers to, which remains the emotional appearance of 
the system's behavior. 

Examples of systems with behaviors that appear to be emotional 
include the tortoises of W. Gray Walter (1950) and Braitenberg's 
Vehicles (Braitenberg 1984). When one of Braitenberg's little vehi- 
cles approached a light or backed rapidly away from it, observers 
described the behavior as "ilkmg lights" or as "acting afraid of 
lights," both of which involve emotional attribution, despite the 
fact that the vehicles had no deliberately designed internal mecha- 
nisms of emotion. Today there are a number of efforts to give com- 
puters facial expressions; the Macintosh has been displaying a 
smile at people for years, A d  there is a growing tendency to build 
animated agents and other synthetic characters and avatars that 
would have emotional expressions. These expressive behaviors 
may result in people saying the system is "happy" or otherwise, 
because it appears that way. 

I think all of us would agree that the examples just given do not 
have internal feelings, and their behavior is not generated by emo- 
tions in the same sense that buman or animal behavior is. How- 
ever, the boundary is quickly blurred: Contrast a machine like the 
Apple Macintosh, which shows a smile because it is hardwired to 
do that in a particular machine state, and a new "emotional robot," 
which shows a smile (Johnstone 1999) because it has appraised its 
present state as good and its present situation as one where smiling 
can communicate something useful. The Mac's expression signals 
that the boot-up has succeeded and the machine is in a satisfactory 
state for the user to proceed. However, most of us would not say 
that the Mac is happy. More might say that the robot is happy, in a 
rudimentary kind of way. But, if the robot's happy facial expres- 
sion were driven by a simple internal state labeled "satisfaction," 
then i t  would really be no different than the Mac's display of a 
smile. As the generation mechanisms become more complex and 
adapted for many such states and expressions, then the argu- 
ment that the expression or behavior redly arose from an emotion 
becomes more compelling. The more complex the system, and the 
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higher the user's expectations, the harder it also becomes for the 
system's designer to craft the appearance of natural, believable 
emotions. Nonetheless, we should not let mere complexity fool us 
into thinkmg emotions are there. 

If a system really has emotions, then we expect to see those 
emotions influence and give rise to behavior on many levels. 
There are the obvious expressions and other observable emotional 
behaviors, like saying "Humph," and taming abruptly away bom 
the speaker; however, emotions also modulate nonemotional 
behaviors: The way you pick up a pen (a neutral behavior] is dif- 
ferent when you are seething with anger versus when you are bub- 
bling with delight. True emotions influence a number of internal 
functions, which are generally not apparent to anyone but the 
designer of the system (and in part to the system, to the extent that 
it is given a kind of "conscious awareness" of such). Some of emo- 
tion's most important functions are those that are unseen, or at 
least very hard to see. The body-mind mechanisms for signaling 
and linkmg the many seen and unseen functions are primarily 
captured by the fourth, component, which I'll describe shortly. 

Multiple Levels of Emotion Generation 
f!nimals and people have h t  subconscious brain mechanisms 
that perform high-priority survival-related functions, such as the 
response of fear in the face of danger or threat. LeDoux (1996) 
has described the subcortical pathway of fear's "quick and dirty" 
mechanism, which precedes cortical involvement. This level of 
precomcious, largely innate, but not highly accurate emotion gen- 
eration appears to be critical for survival in living systems. One 
can imagine giving robots and machines sensors that operate at a 
similar level-in a relatively hardwired way, detecting when the 
system's critical parameters are in a danger zone, and triggering 
rapid protective responses, which can shortly thereafter be modj- 
fied by slower, more accurate mechanisms. 

The level of emotions just described stands in contrast with 
slightly slower (although still very fast) emotion generation that 
tends to involve higher cortical functions and may or may not 
involve conscious appraisals (figure 7.3). If you jump out of the 
way of a snake, and suddenly realize it was only a stick, then that 
was probably an instance of the fast subconscious fear-generation 
mechanism. In contrast, if you bear that a convicted killer has 
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Multilevel emotion generation 

Fast, "hard-wired" fear (LeDoux) / '  
Computer's power alarm 
Robot response to "pain" 

Slower, more "reasoned" emotions 
Rule-based, associative, flexible ... 

rise to component one-emotional appearance-or to the other 
two components listed below, but it could potentially give rise to 
all of them. In a healthy human, such emotional appraisals are also 
influenced by one's feelings, via many levels of mechanisms. 

People appear to be able to reason in a cold way about emotions, 
with miuimd i f  any enga&g of observable bodily responses. 
However, more often there seem to be bodily changes and feelings 
associated with having an emotion, especially if the emotion is 
intense. An exception arises in certain neurologically impaired 
patients [e.g., see accounts in Damasio 1994) who show minimal 
signs of such somatic concomitants of emotion. If you show these 
patients grotesque blood-and-gats mutilation scenes, which cause 
most people to have high skin conductivity levels and to bave a 
feeling of horror and revulsion, these patients will report in a cool 
cognitive way that the scenes are horrible and revolting, but they 
will not have any such feelings, nor will they have any measurable 
skin conductivity change. Their emotional detachment is remark- 
able, and might seem a feature, if it were not for the serious prob- 
lems that such lack of emotionality actually seems to be a part of in 
day-to-day rational functioning, rendering these otherwise intelli- 
gent people severely handicapped. What these patients have is ~ ~,, 

similar to what machines that coldly appraise emotions can bave- 
a level of emotion generation that involves appraisal, without any 
obvious level of bodily or somatic involvement. 

It is not clear to what extent normal people can have emotions 
without having any associated bodily changes other than those of 
imfelt thought patterns in the brain; consequently, the levels of 
emotion generation described here may not typically exist in nor- 
mal people without being accompanied by some of the mind-body 
linkages in the fourth component, described below. Nonetheless, 
multilevel generation of emotion is an important component 
because of its descriptive power for what is believed to happen 
in human emotion generation, and because some of these levels 
have already been implemented to a certain degree in machines. It 
is also relevant for certain neurologically atypical people, such as 
high-fmictionhg autistics, who describe their ability to understand 
emotions as "like a computer-having to reason about what an 
emotion is" versus understanding it intuitively. 

The two levels just described-quick and dirty subconsciously 
generated emotions and slightly slower, more reason-generated 
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emotions, are not the only possibilities. Nor does my choice of 
these two examples impose a belief that "reasoning" has to be 
conscious. My point is instead that here are examples of emotions 
occurring via different levels of mechanisms. I expect that neuro- 
scientists will find unique patterns of activation [and deactivation] 
amoss cortical and subcortical regions for each kind of emotion- 
joy, fear, frustration, anger, and so forth, and possible unique pat- 
terns for significant variations in levels of these. I would also 
expect we would build multiple levels of activation of emotion- 
generation mechanisms in machines, varying in resources used 
and varying in w g  and in influence, in accord with the specific 
roles of each emotion. Some would be quick and perhaps less 
accurate, while some would be more carefully deliberated. Some 
would be at a level that could be consciously attended, 01 at least 
attended by some "higher" mechanisms, while some would occur 
without any such monitoring or awareness. Some of the mecha- 
nisms would be easy to modify over time, while others would be 
fairly hardwired. Some of the emotion-generation mechanisms 
might be rule based, and easy to reason about-at least after the 
fact if not during-while others would be triggered by patterns of 
similarity that might not be easily explained. And many or even all 
of these mechanisms might be active at different levels contri- 
buting to background or mixed emotions, not just to a small set of 
discrete emotions. ln summary, machines will have meren t  com- 
binations of mechanisms activating different emotions, a veritable 
orchestra for emotion generation. 

Emotional Experience 
We humans have the ability to perceive our personal emotional 
state and to experience a range of feelings, although many times we 
are not aware of or do not have the language to describe what we 
are feeling (figure 7.4). Our feelings involve sensing of physiologi- 
cal and biochemical changes particular to our human bodies (I 
include the brain and biochemical changes within it as part of 
the body). Even as machines acqnire abilities to sense what their 
""bodies" are doing, the sensations remain different than those 
of human bodies, because the bodies are substantially different. 
In this sense machine feelings cannot duplicate human feelings. 
Nonetheless, machines need to be able to sense and monitor more 
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Emotional Experience 

What one can perceive of one's own 
emotional state: 

I Cognitive or semantic label 
II.  Physiological changes 
I l l ,  Subjective feeling, intuition 

Problem: consciousness 

Figure 7.4 

of what is going on within and around their systems if they are to 
do a better job of regulating and adapting their own behavior. They 
will likely need mechanisms that perform the functions performed 
by what we call consciousness, if only to better evaluate what they 
are doing and learn, from it. 

A great distinction exists between our experience and what 
machines might have. The quality of conscious awareness of our 
feelings and intuition currently defies mechanistic description, 
much less implementation in machines. Several of my colleagues 
think that it is just a matter of time and computational power 
before machines will "evolve" consciousness, and one of them 
tells me he's figured out how to implement consciousness, but I see 
no scientific nuggets that support such belief. But I also have no 
proof that it cannot be done. It won't be long before we can imple- 
ment numerous functions of consciousness, such as awareness and 
monitoring of events in machines, but these functions should not 
be confused with the experience of self that we humans have. I do 
not yet see how we could computationally build even an approxi- 
mation to the quality of emotional experience or experience of self 
that we have. Thus I remain a skeptic on whether machines will 
ever attain consciousness in the same way we humans think of that 
concept. Consciousness, and life, for that matter, involves qualities 
that I do not yet see humans as capable of creating, outside of 
procreation. Perhaps someday we will have such creative abilities; 
nonetheless, I do not see them'arising as a natural progression of 
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past and present computational designs, not even with. the advent 
of quantum computing. 

Mind-Body Interaction: Emotions 
are NOT just "thoughts" 

Discussion - Conscious and nonconscious events 
Riecken: I don't h o w  what consciousness is. 

Picard: It's more loaded than awareness. 1 prefer that we say [refer- - Biasing mechanisms, intuition 
ring to figure 7.4): what we perceive of our own emotion, what - Physiological and biochemical changes 
something in us can perceive or become aware of. Because my list - Sentic modulation, lying impactspressure 
applied both to people and computers, I didn't want to put the waveform of iow; smiles induce joy. .. 
word self in. I always said "one's," but, you h o w ,  that's not quite 
the same as "self." I think self is a more loaded word than just 
saying what this entity perceives of what's going on within this 

Sioman: A good operating system has a certain amount of self- paper, we will begin to find some common understanding for what 
awareness. this shorter expression represents. 
Ortony: It's a little tough, for a machine to be aware of its physio- 
logical changes if it does not have a physiology. 

Picard: A computer can sense physically. We mcently hardwired Mind-Body Interactions I 
the back of om monitor to sense surges in voltage, so it could sense The fourth component is a broad category including many signal- ~ 
the precise instant that it was displaying the image to subjects in ing and regulatory mechanisms that emotion seems to provide in 
one of our studies. The operating system did not give vs the hooks linknig cognitive and other bodily activities (figore 7.5) .  Here we 
to sense that. I think we need to bnild software and hardware that find that emotions often involve changes in bodily systems outside 

' 

has better self-awareness. the brain, as well as inside the brain. There is evidence, for exam- 
ple, that emotiom inhibit and sctivate meren t  regions of the I 

Rolls: Well, can I say that I am really worried about saying that any 
machine has seIf-awaren8s.s in this sense? brain, facilitating some h d s  of cognitive activity while inhibiting 

Picard: Yes. It sounds just as dangerous as saying it has emotions. others. Researchers have shown numerous effects of emotion and 

Rolls: Whenever we use the word "awareness," it implies to mood biases on creative problem solving, perception, memory 

me qualia of phenomenology. If you would replace that by "self- retrieval, learning, judgment, and more. (See Picard 1997a for a !. 
description of several such findings.) Not only do human emotions monitoring," we would not get into a problem. 
mfluence brain information processing, but they also influence the 

If we can understand something, we can model it and build information processing that goes on is. the gastrointestinal and 
a computational model of it. Modeling is a form of imitation, not systems (see Gershon 1998 for a description of informa- 
duplication. Thus I use the term "imitate" instead of "duplicate" tion processing in the gut). 
with respect to implementing this component in machines. In Emotions modulate our muscular activity, shaping the space- I 

fact, we should probably be more careful about using the phrase time trajectories of even very simple movements, such as the way 
"imitating some of the known mechanisms of humanemotion in we press on a surface when angry versus when joyful. I call the 
machines" to describe much of the current research concerned way in  which emotions mfhience bodily activity sentic modu- 
with "giving machines emotion." For brevity and readability, the lotion, after Manfred Clynes's (1977) work in sentics, where he I' 

latter phrase is what I will continue to use, with hope that with this first attempted to quantify and measure a spatiotemporal form of 1 
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Evidence suggests that emotions ... 

Coordinatelregulate mental processes 
Guidelbias attention and selection 
Signal meaningfulness 
Help with intelligent decision-making 
Enable resource-limited systems to 

deal with unpredictable, complex 
inputs, in an intelligent flexible way 

Figure 7.7 
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Can't we do all this without 
giving the machines emotions? 

Sure. 
But, once ':.e've giier :ner a :ne 

WCS- a:cr\, s gra ins, o as r e  ara c"-ier 
- s e t  aleni.or ana onor-1231 or 
mechanisms (by any other name) and 
done so in an integrated, efficient 
Interwoven system, then we have 
essentially given the machine an emotion 
system, even if we don't call it that. 

Machines are still not living organisms, despite the hc t  that 
we describe many living organisms as machines (figwe 7.7). It 
has become the custom to associate machine behavior and human 
behavior without really thioking about the differences anymore. 
Despite the rhetoric, CHIT man-made machines remain of a nature 
en+&ely different than l i h g  things. Does this mean they cannot 
have emotions? I think not, if we are clear that we are describing 
emotions as mechanisms "with functional components like the four 
described here. Almost d l  of these have been implemented in 
machines at some level, and I can see a path toward implemen- 
ting all of them. At the same time, it is prudent to acknowledge 
that one of the components, emotional experience, includes com- 
ponents of consciousness that have not yet been shown to be re- 
ducible to computational functions. Machines with all components 
but this one might be said to have emotion systems, but no real 
feelings. 

As we make lists of functions and match them, let us not forget 
that the whole process of representing emotions as mechanisms 
and functions for implementation in machines is approximate. The 
process is inherently limited to that which we can observe, repre- 
sent, and reproduce. It would be arrogant and presumptuous to not 
admit that our abilities in these areas are bite end small compared 
to all that is unknown, which may be infinite. 

Remember that I began this presentation asking whether or not it 
was necessary to @ve machines emotions if all we are interested in 
is giving them the ability to recognize and respond appropriately to 
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don't need emotions to do that. But by the time we have built these 
special mechanisms that perform the decision making this way, 
maybe we discover that it would be more efficient to go back and 
just build an emotional system, because that one emotional system 
could maybe do it all. 

Ortony: I thought you were going to say something else. I thought 
you were going to say that emotion did somehow fall out as a 
by-product of having built an integrated system. 

Picard: Actually, I could say that as well, too. By the time you have 
done the integrated system without ever involdng the word "emo- 
tion," it is an emotional system. I have always thought this was 
obvious. I never bothered to say it.. . . 
Ortony: It's not totally obvious, you know. 

Picard: I used to design computer architectures for a living. You 
c+ play out all the goals of what you want to xchieve on the bble, 
and then you figure out how you combine it all in an efficient 
architecture. So, to me, this was just obvious. We have been focus- 
ing on systems that help people cokun ica t e  emotions, that help 
them express emotion; or the machine might express it-and might 
try to recognize emotion. Is that going to make a really emotionally 
intelligent system, if we do that? I don't think so. These are exactly 
the capabilities autistics have. Autistics have emotions, they can 
express emotions, and they can sometimes pattern-recognize other 
people's emotions, and yet they are really diE&cult to interact 
with as human beings. We cannot consider them as emotionally 
intelligent. 

Ortony: Let me offer a new word, which is emotional motanty. I 
think it is a much more felicitous term than emotional intelligence. 
I think: emotional maturity is what it really is! I mean, it's a much 
more natural way to think: about it. Emotions do in fact develop 
in humans. In the normal course of development, they mature, and 
people become emotionally sophisticated and capable of doing all 
these things that go under the rubric of "emotional intelligence." 

Or maybe there is a better word yet. 

Sloman: Competent. Emotionally competent! 
Bellman: Emotional competency in infants at a certain stage for cer- 
tain- things. 

Ortony: Well, the reason I said "mature" is that it implies age- 
appropriate competence. 
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Picard: I know intelligence is a loaded word for a lot of people. And 
so I just list the set of learnable skills, as opposed to implying some 
innate capabilities. 

Trappl: Maturity implies a genetic aspect. 

Picard: Yes, it's rather hard to make a sure divide. But there are a 
lot of arguments for the case that you can teach people how to 
improve this set of skills, so to some degree, they are learnable, 
although to some degree they are probably also genetic. 

Ortony: You can teach people to improve their posture, but that 
does not mean that development of posture is not a sort of natural 
maturation. There is a natural development of posture, and we can 
still correct i t  

Note 

I. B. R and C, Nnss, The Media Equation (Cambridge University Press, Cambridge. 
1995). 
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