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INTRODUCTION

This is part of a section on Pain extracted from my forthcoming book, “The Emotion Machine,” which addresses a wider range of psychological subjects than did my earlier book, “The Society of Mind” To do this it introduces several “large-scale models of the mind.”  One of these is a broad-brush way to imagine the brain as supporting a “cloud of resources” which interact in various ways to produce various mental phenomena. Here “resource” means any process, function, or structure that can be used by other resources in the course of a mental activity.  (To be sure, that statement is circular.  But minds themselves are recursive, too, and that is what makes them so powerful.)

Those mental functions don’t simply ‘emerge’ from some formless kind of “self-organization.” On the contrary, the book tries to explain how each results from the operation of an intricate and highly evolved arrangement of interconnected resources. 

The Society of Mind,” also used this idea, using the words ‘agent’ for a typical functional smaller part and ‘agency’ for their combinations.  However, while ‘agent’ became widely popular—it usually came to mean an entity that is autonomous and ‘intelligent’ enough to perform some externally useful function.  That wasn’t what I had in mind, so I’ve replaced ‘agent’ by ‘resource’ instead. 

However, it isn’t the main theme of this new book to break seemingly complex things into simpler parts Instead, we’ll more often do the opposite. We take subjects that at first seem basically simple —like those that philosophers like to describe as ‘irreducible’—to see how that particular thing or idea is more complex than it seemed to be. 

[Note: This paper was previously published in the Proceedings of the ACM Conference on Creativity and Cognition 1999, ACM Press.]

This often leads to progress because it liberates us.  Our minds are infested with “commonsense knowledge” which, in the case of psychology, is mostly composed of simplistic ideas—most of which date from so early an age that we can’t recall their origins. We take them for granted because we’ve ‘forgotten’ how much work went into constructing them, in our long-forgotten infancies.  Now they seem so ‘self-evident’ that we never think to question them.  (The idea that some things are self-evident is itself more complex than it seems.)

We need a name for this idea of “Emancipation through Complication.” We can see it as like, on a larger scale, what optimization theory calls ‘annealing”.  Your theory gets trapped at the bottom of some small conceptual potential well, because it has gotten ‘as good as it gets.’  No small changes make it better and no simpler theory comes anywhere near it—and that makes you hate to abandon it. So now that you find yourself trapped in that spot, your natural instinct is, come what may, to turn your efforts toward ways to defend it.  But a better reaction would be to stop crawling—and take larger steps to find greater improvements.

So instead, I’ve tried in this new book, to formulate theories for lots of things, without much concern for how complex they are. Some of these models have dozens of parts, and I’m sure that some can be simplified—but others surely will have to grow. No matter: there still remains plenty of room, for the brain has quite a few hundreds of parts—and our goal should to search for schemes that have uses for more and more of these. So here’s my new maxim to brace the ambition of everyone trying to fathom cognition. 

“Keep it complex, stupid!”

Marvin Minsky, July 10, 1999
FROM PAIN TO SUFFERING

(Draft Chapter from “The Emotion Machine”, Marvin Minsky, 1999)

 “The restless, busy nature of the world, this, I declare, is at the root of pain. Attain that composure of mind which is resting in the peace of immortality. Self is but a heap of composite qualities, and its world is empty like a fantasy.”  —Buddha 

Yesterday Joan tripped on a step. She didn't suspect that she’d injured herself—but today she has just became aware of a terrible pain in her knee. She's been working on an important report and tomorrow she plans to deliver it. “But if this keeps up,” she hears herself think, “I won't be able to take that trip.” She tries to make herself get back to work, but shortly she moans and drops her pen.  “I really have to get rid of this.”  She gets up to visit her medicine shelf, to find a pill that could bring some help, but a stab of pain makes her sit back down, and instructs her not to use that leg. She clutches her knee, catches her breath, and tries to think about what to do next—but the pain fills up her mind so much that she can't seem to focus on anything else. 

How does Pain Focus Attention?

How does Joan know where her pain is located?  That’s easy to do for a place on the skin—because we each possess ‘maps’ of our surfaces, in several different parts of the brain, which tell us different things about where each external sensation "is". We’re much worse at ‘placing’ interior pains, for lack of good maps of our insides. Perhaps such maps did not evolve because we wouldn’t have had much use for them; to shield an injured intestine or spleen, one must guard the entire abdomen—so it’s enough to know that one’s belly aches. The brain itself has no sense of pain; it never hurts when you pinch it or tear it. To be sure, that might affect how you think, but you'd never say, "There's a pain in my brain," because you have no spatial sense at all about the locations of mental events.

Joan cannot keep from paying attention to the body-part that’s being harmed. But what does 'paying attention' mean? That concept is so familiar to us that we almost always take it for granted. We think of ‘attention’ as concentration—or alertness, or focus, or mindfulness—and we all think of these as positive terms. But actually, those words are names for perhaps our most grave limitation. You're always 'involved’ with one thing or another, or sometimes several at a time, but you never can turn your attention to everything else that is happening. We’ll discuss this more in the chapter entitled The Parallel Paradox.

What is attention and how does it work?  What selects or constrains what you focus on? In our everyday psychology, we tell ourselves stories about such things.  Sometimes you think of the things ‘on your mind’ as though they were characters in a play; then ‘attention’ resembles some strange sort of spotlight that illumines just certain parts of that stage.  We'll focus more closely on this idea in the section entitled Cartesian Pain.


For Joan's pain to be useful to her, it must make her inclined to do something about it. First, it must focus her thoughts on that knee—but that, alone, would not be enough; it must also postpone her other plans, and obstruct her desires for all other pleasures. “Get rid of Me,” Joan’s pain demands, “and get your mind back to its Normal State.”  Her pain has imposed an imperative goal—and until she can manage to satisfy it, she won’t be able to write that report, or plan that trip to deliver it. 

This raises many important questions. What does it mean to ‘have a goal'?  How do goals work, and how do we make them? What are their structural representations? How are they stored, and later retrieved? How many goals can a person pursue, and how do we know what to do to achieve them? We’ll attend to these questions in the section on Goals. What makes some goals seem more urgent than others? We'll discuss this in the chapter entitled Central Processes.

THE CASCADE OF SUFFERING

To love is to suffer. To avoid suffering one must not love. But then one suffers from not loving. Therefore, to love is to suffer; not to love is to suffer; to suffer is to suffer. To be happy is to love. To be happy, then, is to suffer, but suffering makes one unhappy. Therefore, to be happy one must love or love to suffer or suffer from too much happiness.

—Sonja, in Woody Allen’s “Love and Death”.

The most notable aspect of being in pain is that it leads to suffering!  But what is that and how does it work?  I'll argue that ‘suffering is how we describe what happens when pain starts to interfere with all the rest of your processes. Then, when those try to persevere, we get overwhelmed by a great cascade.

As each of Joan’s systems is deprived of resources, and tries to enlist alternatives, this undermines other processes that depend upon those same resources. Then this spreads to other, and yet others in turn—until goals that seemed easy in normal times become increasingly hard to achieve.  So long as the pain will not let go, the quality of the victim’s thought will continue to disintegrate.  It becomes harder and harder to concentrate—except on the pain and the trouble it’s causing— and the prospects of failure loom larger and larger.

'Suffering', 'anguish', and 'torment' are among the words that come to mind when our other systems recognize this disabling sequence of retrogressions. Here are a few of the many complaints that come with that cascade of suffering:

Frustration at not achieving goals

Annoyance at losing mobility.

Vexation at not being able to think.

Dread of becoming disabled and helpless.

Shame of becoming a burden to friends.

Remorse at dishonoring obligations.

Dismay about the prospect of failure.

Chagrin at being considered abnormal.

Resenting the loss of opportunities.

Fears about future survival and death.

Critic: I agree that these all come with suffering. But that doesn’t explain what suffering is. Yes, shame, resentment, remorse, and fear—all are involved with reactions to pain. But ‘to suffer’—well, isn’t that something else, some very special kind of sensation?

Commonsense language is poor at distinguishing different kinds of mental conditions.  It doesn’t describe the difference between what our feelings are and how we describe them.  Suffering is not at all like the sensation that comes when you pinch or prick your skin. It isn’t really a type of event; it’s much more like an ongoing process—and one that keeps changing from moment to moment, depending on what else is happening.  So it seems to me that ‘suffering' comes, not directly from pain itself, but from how pain affects the rest of your mind. It produces a cloud of malfunctioning processes in which various agencies struggle to function while being deprived of required resources. Then as that turns your mind into a mess, this is detected by yet other systems, which then transmit their own requests, with reports that describe their own distress. Thus, each such process contributes more to that growing cascade of mental disruptions. “Suffer” is one of our names for this—for that flood of failure, distress, and distraction that steals your mind away from you, and from everything else that you wanted to do. 

While suffering, you continue to think, but not in your normal, competent way. Once torn away from your regular thoughts, you’re left to reflect on your state of impairment. But usually that doesn’t help; awareness of your dismal condition only tends to make things worse. Pain, in effect, deprives you of freedom, by taking away your control of attention.

Neurologist: I like your ideas about that cascade, but you haven’t presented much evidence.  How could you show that these guesses are right?

It would be hard to prove them correct today, but easier in future years, when our scanners improve to show more details about what happens inside our brains. Then, perhaps we'll actually see those cascades.  However, if these predictions are wrong, we’ll do what scientists always do: keep changing the theory until it agrees with all the available evidence.

Holistic Thinker: Well I don't believe a word of this stuff. I’m certainly not just some porridge of processes. When you talk about parts, you keep missing the whole—of how suffering reaches right into the soul.
OVERRIDING PAIN

Some of pain's effects are so quick that they’re done before you’ve had ‘time to think’. If Joan had happened to touch something hot, she might have jerked her arm away before she even noticed it.  But when a pain comes from inside, it follows you wherever you go, and your reflexes offer you no escape.  In such a case, Joan needs a plan.  To solve her problem she need good ideas.  But thinking is hard when pain ‘takes charge’ and deprives you of mental resources you need. Persistent pain can distract us so much that it thwarts all attempts to escape from it.  Then we’re trapped in a terrible circle. When pain gets too good at its principal job—of focusing you on your injury—you may need some way to override pain, to regain control of the rest of your mind.

Now if Joan wants enough to cross that room, she can probably do it ‘in spite of the pain’—at the risk of further injury. Competitive athletes like runners and wrestlers learn to keep going in spite of pain.  Professional boxers and football players are trained to take blows that may damage their brains. Then, how do we override pain’s effects? Everyone knows some makeshift ways. We see some of these as commendable, while others are seen as execrable. Your view may depend on which culture you’re in.

"About that time, G. Gordon Liddy began a new exercise in will power. He would burn his left arm with cigarettes, then matches and candles to train himself to overcome pain, because "something had to be done to arrest the tide of national disorder and weakness." Years later, Liddy assured Sherry Stevens that he would never be forced to disclose anything he did not choose to reveal. He asked her to hold out a lit lighter. Liddy put his hand in the flame and held it there until the smell of burning flesh caused Stevens to pull the flame away”__Larry Taylor

 [in www.globaldialog.com/~larryt/ggliddy.htm]
Usually when you attend to a pain, that makes the pain seem more intense—and this in turn intensifies your goal of getting rid of it. However, as Daniel Dennett notes, a person can focus on the pain in a different, peculiarly detached way:

“If you can make yourself study your pains (even quite intense pains) you will find, as it were, no room left to mind them: (they stop hurting). However studying a pain (e.g., a headache) gets boring pretty fast, and as soon as you stop studying them, they come back and hurt, which, oddly enough, is sometimes less boring than being bored by them and so, to some degree, preferable.”

If you can deeply involve yourself with other distracting activities, then a pain may seem to feel less intense. We all have heard those anecdotes about wounded soldiers who continue to fight without noticing pain—and only later succumb to shock, after the battle is lost or won. So the goal to survive, or to save one's friends, may be able to override everything else. On a smaller scale, with a mild pain, you can just be too busy to notice it. Then, in some sense, the pain is still there but it doesn’t seem to bother you much.  Similarly, you may not notice that you’ve become sleepy until you perceive that you’re starting to yawn—and your friends may have noticed this long before. We'll return to awareness in the chapter entitled Consciousness-2.

Dennett argues that “a crucial part of the problem of pain is that we have a baffling variety of such untutored, unstudied accounts of pain phenomena,” and he concludes that 

“Whatever the ‘correct’ philosophical analysis is of the variety of first person pain reports, it must have room for the fact that focusing attention can obtain relief."

Aaron Sloman, too, observes how other processes in our minds can alter how we’re affected by pain: 

“Some mental states involve dispositions, which, in particular contexts would be manifested in behavior, and if the relevant behavior does not occur then an explanation is needed (like the person who is in pain not wincing or showing the pain or taking steps to reduce it).  The explanation may be that he has recently joined some stoic-based religious cult, or that he wants to impress his girl friend, etc.” [in comp.ai.philosophy, 20 July 1996]

This also applies to the treatment of pain-ridden people.

“The degree of awareness of one's own pain may vary from a near denial of its presence to an almost total preoccupation with it, and the reasons for attending to pain may vary. Pain itself may become the focus of the self and self-identity, or may, however uncomfortable, be viewed as tangential to personhood. One of the most powerful influences on the way in which symptoms are perceived and the amount of attention paid to them is the meaning attributed to those symptoms.” —[Osterweis, M., Kleinman, A., and Mechanic, D. Pain and disability: Clinical, Behavioral, and Public Policy Perspectives. National Academy Press, 1987]

PROLONGED AND CHRONIC SUFFERING

When an injured joint becomes swollen and sore, and the slightest touch causes fiery pain, it's no accident that we say it's  'inflamed'.  What could be the value of this, once the damage is already done?  Well, it makes you learn to protect that site; thus helping that injury to heal.  But Joan’s sore knee kept getting worse until it hurt her all the time, whether it was touched or not—and one wonders what could be the value of that?  One could argue that persistent pain helps to make you feel sick and thus slows you down. But it’s hard to defend the dreadful effects of those chronic pains that never end.  

Some people view their suffering as related to their moral worth. They find themselves asking questions like, “What did I do to deserve this?" Then if those victims are lucky enough to find answers that justify punishment, it may bring some relief to be able to say, "Now I can see why it serves me right!” But other victims find no such escape, and find that everything’s gone from their life. Yet others find ways to see suffering as occasions to show what they can accomplish, or even as a gift that can help them to cleanse or renew their characters. Here is a fragment of how F. M. Lewis described these positive attitudes: 

“Becoming an invalid can be a blow to a person's self-esteem.  However, for some patients, the sick role is seen as an elevation in status—deserving the nurturance and concern of others.  The ability to assign meaning to an illness or to symptoms has been found to enhance some patients' sense of self-mastery over a problem or crisis." [F.M. Lewis, Nursing Research, 31(2) 113-119, 1982]

Thus some people manage to adapt to conditions of chronic intractable pain. They work out new ways to make themselves think, rebuild their lives around those techniques, and adjust to their disabilities.   Also, in more recent years, research on pain relief has progressed, so that now we have more advanced techniques—first for assessing degrees of pain and then for successfully treating it.  It is only now being recognized that some very young children are also in pain, and we can expect that with more research we’ll also learn how to rehabilitate those people, too.  

Still, many never find relief—either by mental or medical means—and their miseries never cease.  True, we have drugs that sometimes can suppress some of pain’s most cruel effects. But it’s fair to complain that, in this domain, evolution has not done well for us. This problem frustrates theologians: How to justify a universe in which people are made to suffer so much? What functions could such suffering serve? Why could we not have evolved a scheme that is less disposed to destroy us?

One answer might be that chronic pain did not evolve by adaptive selection, but simply arose as a 'programming bug’ of the sort that we mentioned in the section entitled {Adult Emotions}—that is, as one of those troubles that always "turn up" whenever you try to improve old programs. Our ancestral ways to react to pain have not been debugged to work so well with the reflective thoughts and farsighted plans that evolved in our latest models of brains.  However, we’ll propose a more technical answer in the section entitled{Zombie Machines}, where we’ll argue that the precursors of what we call ‘suffering’ may have had to evolve because those were the simplest way to maintain a high priority on abating pain. It was only later, when we became smarter, that disadvantages came to the surface.  Evolution never had any sense of what was likely to come next—so it didn't prepare for intelligence.

Creationist: So your theory of why those systems prolong our anguish beyond any apparent purpose amounts to saying nothing more than “that’s just the way things turned out to be.” That’s the folly of a typical scientist’s matter-drenched philosophy. Your hubris closes your eyes to the fact that everything has a Purpose.  

GRIEF

I cannot weep, for all my body's moisture

Scarce serves to quench my furnace-burning heart;

Nor can my tongue unload my heart's great burden,

For self-same wind that I should speak withal

Is kindling coals that fires all my breast,

And burns me up with flames that tears would quench.

To weep is to make less the depth of grief.

Tears then for babes; blows and revenge for me!

Richard, I bear thy name; I'll venge thy death,

Or die renowned by attempting it. 

  Richard. in King Henry the Sixth, Part III

Grief resembles chronic pain. When you suffer the loss of a long-time friend, it feels like losing a part of yourself.  Indeed, this is more than a metaphor, because grief must involve our reactions to the loss of the use of some mental resources! Consider those parts of your intellect, which have over time become specialized for sharing ideas with some person you love. But now, the signals those brain-parts transmit will never again receive any replies—just as would happen with losing a limb. This could be why it takes so long to put to rest the loss of a friend.

Gloucester: Be patient, gentle Nell; forget this grief.

Duchess: Ah, Gloucester, teach me to forget myself!  —Henry the Sixth part II

Nell can’t comply with Gloucester’s advice. There’s no way she can simply ‘forget’, for those records are stored in no single place. The links of affection are too broadly dispersed for any resource to erase all at once. Besides, you may not wish to lose what still remains, as Aristotle says in Rhetoric, and this is what makes mournful feelings mixed:

There is grief, indeed, at his loss, but pleasure in remembering him and, as it were, seeing him before us in his deeds and in his life.

So Constance can say, in the play King John,

Grief fills the room up of my absent child,

Lies in his bed, walks up and down with me,

Puts on his pretty looks, repeats his words,

Remembers me of all his gracious parts,

Stuffs out his vacant garments with his form;

Then have I reason to be fond of grief. 

Thus Shakespeare shows how people clutch their griefs, and squeeze them till they change to joyful shapes.

THE ZOMBIE MACHINE

Suppose that we could build machines that work in the same ways that people do—hence do all the same things that people do.  Would such machines have feelings like ours?  Or would they merely be "Zombie" machines with no sentience, emotion, or consciousness? If such machines were possible, then you’d have to consider the strange idea that some of your friends might have genuine feelings, while others of them might be zombie machines. 

Dualist Philosopher: It does seem strange, but you have to admit that Zombie machines are logically possible. I’m not saying that we can build such things—but I can’t see any reason why there no such thing could ever exist.  If so, then what we call a ‘feeling’ might just be an ‘epiphenomenon’—that is, it comes along with a real phenomenon, but otherwise has no effects. They just float about like spirits or ghosts but— just like our thoughts and sensations— there’s no way for anyone else to observe them because they have no external effects. Then, whether or not Charles really has feelings, no experiment could ever say which.  And if nothing can prove either one or the other, then both must be logically possible.  

Logical Philosopher: I don’t ‘have to admit’ that a Zombie machine is ‘logically possible’ at all.  You can’t use logic until you’ve made clear both your assumptions and your reasoning-rules.  So you can’t even start to talk about logic until you say clearly what ‘feelings’ are. 

Dualist Philosopher: But I just imagined that Zombie Machine, which proves that such things are conceivable—and that’s all I mean by logically possible.

Logical Philosopher: I don’t believe that you did conceive it.  How could you prove that statement to me?  You might as well claim that you can imagine a “Largest Number” or a “Barber who shaves everyone who doesn’t shave himself”—when every literate person knows that those phrases are self-contradictory. Your belief that they are ‘conceivable’ doesn’t make them in fact conceivable, but only proves that you’re able to make what we technically call a “A Bad Mistake.”

In any case, there’s a more serious problem with that Zombie Machine.  If it works the same way as you or me then, at certain times, it would have to say things like: "Ouch, that really hurts a lot,” or “Please don’t torture me any more, because I have feelings just like yours." But if it that machine had no feelings at all, how would it know when to say such things—and why would it tell such elaborate lies?  

Dualist Philosopher: It doesn’t make sense to accuse it of lying, because it knows no meanings for what it is saying. And as for why it should say such things, that’s simply because, as we both have assumed, it works in the very same way as you—so of course it must speak the same words that you do.

Such problems still trouble certain philosophers (and probably will for a hundred more years), but most other thinkers already agree that most of the things that people do are results of the processes in our brains.  This book will take just a small step more, to go on show how the things that people feel are also results of those processes.  However, in order to see how such things work, we’ll have to discard the ancient belief that feelings are ‘irreducible’.  This would be easy if we could explain each feeling (such as Suffering) in terms of the interactions between just three or four other processes. That’s what has typically happened in Physics, over the past few hundred years.

However, that won’t happen in Psychology, where we’ll have to replace that “three or four” by “three or four dozens,” or hundreds, or more. Thus Suffering, as we’re starting to see, involves at least dozens of processes.  This means that understanding what feelings are, and how they work, could turn out to be even harder than the hardest ones that Physics has solved. But that’s no reason to assume that such problems are unsolvable; it’s a matter of quantity (of good new ideas) rather than quality.   For example, in biology, we already know a lot about how a cell can divide into two—and that involves (in mammalian cells) quite a few hundreds of processes.

Another obstacle stands in our way: to discover the good new ideas that we’ll need, we’ll have to discard many old, bad ideas. In our infant years, certain parts of our brains learned to recognize ‘comfort’ and ‘pain’—and later, learned to give them those names—before we had any other ideas about what sorts of processes might be involved.  Since then, those ideas have stayed almost the same (reinforced because of their roles as cornerstones of our cultural ways) so that we’ve never replaced them by more complex and better conceptual structures.  The same applies to most of our other thousands of mentalistic terms—and this must be at least partly why we find Pain (for example) so hard to describe.

Theologian: I’m attracted to your idea that pain becomes suffering via those resource cascades. We dualists are not so closed to interesting new ideas. But you still have not faced that basic question: "Why should anything hurt us at all?”  I agree that pain can be useful to us, when it makes us withdraw from dangerous things, and makes us learn to avoid them. But why couldn’t Nature find ways to protect us, which didn’t afflict us with horrible feelings? I, too, see no logical need for them. If you gave computers eyes and legs, and ways to recognize various threats—and then programmed them to protect themselves, wouldn’t that be the end of it? So, why can’t the pain-machines in our brains perform their functions peacefully, without making us suffer such agonies?

This baffles many ingenious thinkers—and this is because they are actually right! We should be able to build a machine that performs all the useful functions of pain, without any connections to your brain. Then, if you rode that machine as you’d ride a horse—and used it as a bodyguard—you could turn off your internal pain-machines—and thenceforth pursue all your usual thoughts, free of all anguish and misery.

Philosopher: Then why can't we do that inside our brains, by disconnecting our systems for pain from all the rest of the stuff in the brain? If we rewired ourselves in such a way, we'd never need to suffer again. This raises another question though; if such an alternative does exist, wouldn't evolution have discovered it?

No, because that that scheme won’t work. Unlike that autonomous bodyguard-horse, the ‘pain-machine’ inside in our brain is too incomplete. It has too few resources, by itself, so it needs to exploit the rest of the brain—and this is what leads to the great cascade that we recognize as suffering. Our own internal pain machine depends on connections that it needs, to be used in those painful emergencies, to rearrange our priorities, and to take over most of our other resources. 

That’s why, for example, when you’re in pain, it’s so hard to pursue your usual thoughts. 

Now, we could escape from such suffering, by rebuilding ourselves in the following way: Let's add, to your internal pain-machine, a copy of most of the rest of your brain. Then that copy could serve as your bodyguard, while the original one does your regular job (and philosophers start to argue about whether that copy now suffers instead).  And now that we have imagined this scheme, we can see how to deal with that second question, of why did suffering evolve?  It’s because there was no good alternative: 

That two-copy scheme could not have evolved, because it needed a brain that weighed twice as much, of which less than half was used most of the time.

Such handicapped mutants could never contend (despite their more heavenly mental condition) with lighter, more agile competitors. So we're forced to conclude, unhappily, that ours was the ‘natural’ way to go, and until we change our brain much more, we may have to put up with suffering. (However, it shouldn’t be hard to shut off those cascades, in those cases of chronic, intractable pain.)
Thus, despite what certain philosophers say, our feelings—including those awful ones—are not ‘optional accessories’. They are not mere epiphenomena, just loosely attached to the rest of the mind, like the chromium trim on expensive cars. Their disagreeable qualities are aspects of how our own pain-machines work: by disrupting our other activities.

The job of pain, in a human brain, is mainly to disorganize. It has to frustrate our other goals—so that high-level thinking won't slow us down.  And Suffering comes from that vast cascade—along with how that cascade is described— inside what remains of the victim’s mind.

