
Ar#ficial Intelligence in the Noosphere: Part Two 

David Sloan Wilson: All right. So I'm so eager to take my turn here. And just yesterday, I had a 
conversa<on with Kevin Kelly on this same topic, in this series, and his book, What Technology Wants. 
And in that book, he spends quite a lot of <me on the Amish, which seems strange, but it turns out that 
the Amish are actually technologically quite savvy. And the thing about the Amish is when they decide 
whether or not to adopt a certain technology, there's always one ques<on that's foremost on their 
minds, which is, what will be the impact of this technology on our community? What will be the impact 
on our community? That's the overriding factor as to whether they have electricity in the shop, but not 
the home, and whether they drive by horse and buggy or by car, and many other decisions, what will be 
the effect on the community? 

 And it's very easy to see in this case, that if you suspended that, and if you just allowed individuals to 
make their choices, as opposed to having this community selec<on criterion, community welfare 
criterion, then the community would fall apart. We find this very, very easy to see. But the next step is to 
generalize it and to show that's actually true in each and every case, that if we want a system to func<on 
well, we need to ask the ques<on and we're evalua<ng op<ons, any op<ons, technological op<ons or 
not, what's the effect going to be on the whole system? And then to select the op<ons on that basis, on 
the basis of that systemic goal. And if you see that, I mean, that's all around us once you know what to 
look for, it's in soKware development, it's in just about any systemic goal. That's what people do, they try 
stuff out, and then they select them on the basis of the whole system. 

1:54 

 But the end result of that thinking is that we have to do that ul<mately for the community of the whole 
earth. And if we're selec<ng our op<ons on the basis of lower level en<<es, Facebook being one, then 
we're going to get the equivalent of the Amish community, in which individuals are allowed to make 
their choices, and you're not filtering those choices on the basis of the whole community. So I think a lot 
of our problems are based on that. What it leads to, I think, inevitably, is a whole earth ethic, in which 
when we evaluate our op<ons and when we train our AI systems, then that's what we need to train 
them to do. And if we do anything less than that, then we're going to get problems. So actually that's a 
preMy big piece all by itself. I have some more things to say, but I'm going to wait un<l my next turn, in 
order to get to those. So Stuart back to you, you can reflect upon anything you want, I think it's just fun 
to take rounds on this and just see where the conversa<on goes. 

3:01 

Stuart Russell: I want to take some of what Terry said and disagree with it a liMle bit, and I think you can 
use behaviorism in two ways. I think a history of cogni<ve science and AI would probably say that in a 
sense, AI eliminated behaviorism as a way of thinking about organisms. Because behaviorism forbade 
any internal model, whereas AI said, no, no, internal models are just as valid as theore<cal descrip<ons 
of behavior, as electrons are for models of atoms. And so AI models in the hands of people like Newell 
and Simon, involved goals and beliefs and delibera<on and all kinds of internal things. So it made for a 
much richer picture and the scien<fic validity of a much richer picture of what was happening in the 
mind. 

 So that's one thing, but I think the other point that you're making Terry, is that the mindset of how we 
use AI is similar to the behavior mindset for controlling, in the sense that we specify some objec<ve. And 
so in social media, for example, there's an objec<ve of maximizing click through. And when you op<mize 
that objec<ve, the algorithms end up manipula<ng people, changing who they are. In fact, I think 
changing their preferences so that in future, they're more predictable in their response to items that you 



would like them to click on. And so the algorithms simply func<on to manipulate individuals towards 
whatever is the closest point where they're maximally predictable. 

5:31 

 And so in that sense, the behaviorist tendencies in the AI community are, I think, really harmful. And this 
comes back to the control ques<on and also David, to your ques<on about dystopias. The dystopia that 
I'm most concerned about is AI systems being developed, having more and more influence over how 
things evolve in the world, and op<mizing objec<ves that originally we put in like click through or 
eyeballs or engagement, but objec<ves that are not complete and correct pictures of our preferences 
about the future, but typically very narrow, very par<al. And op<mizing those objec<ves ends up 
wrecking everything else, and I think that's what we're seeing. 

 And so the dystopian picture is that the AI systems become more and more capable and it becomes 
harder and harder for us to prevent what we may even see as a slide into a dystopian future, because of 
the way the AI systems are controlling us. So you could think of what's happening with the fossil fuel 
industry as an early warning. Fossil fuel industry, I mean, it has human components, but it's basically a 
machine that's designed to op<mize some complex combina<on of discounted profit and market share 
and maybe something else. And in the process of op<mizing that objec<ve, it's destroying the world, 
and yet there's nothing we can do about it. We have lost this compe<<on. 

7:30 

DSW: On that point, before we get to Terry, can't we just say that about laissez-faire capitalism, with or 
without technology? 

SR: Yeah. If by laissez-faire capitalism, you mean ignoring- 

DSW: No, it's everyone pursues, greed is good, greed is good, everyone pursues their self interest, 
invisible hand. 

SR: Yeah. But the invisible hand doesn't say you should ignore externali<es. For that to happen, you also 
have to have regulatory capture on all the other things, and disinforma<on campaigns, which the fossil 
fuel industry began 60 years ago, long before the rest of us were really all that worried about climate 
change, they knew that it was going to happen, they knew it was going to crimp their freedom of ac<on 
and possibly even put them out of business. So they made sure that we couldn't do anything about it, by 
capturing the poli<cal sphere and pumping out disinforma<on and so on. So they won, and they're just a 
simple machine made out of humans. So the dystopian concern is, imagine that on steroids, where we 
end up having very liMle understanding or control over what's happening to us. 

8:52 

 And I keep having to emphasize this whenever I talk to journalists, it's not spooky emergent 
consciousness, it's not that the machines will decide they don't like us and want to destroy us, they're 
just carrying out the objec<ves that we put in. But that whole approach, the behaviorist approach, if you 
like, of saying, this is the objec<ve, and we're just going to build machines that should op<mize it, it just 
doesn't work. And you can see with individual human beings, I'm sure Terry, you know about this sordid 
history of what some people call wire heading, which is connec<ng a wire directly into your pleasure 
center and giving you control over the s<mula<on of that wire. 

 When you do this for rats, they simply kill themselves. They keep pressing the lever, they stop ea<ng, 
they sit there in their own feces and urine, they don't clean themselves, they just keep pressing this 
buMon un<l they die. And human beings, the experiments didn't go that long, but all the signs, I mean, 
the literally people sat there in their own wastes, pressing this buMon for 24 hours, and all the signs 



suggest that we would kill ourselves if we had such a buMon. And this is another example. Evolu<on built 
this objec<ve into us, evolu<on was a liMle behaviorist, it had a behavioral theory of organisms. 

10:25 

DSW: And selec<on by consequences, that's what Skinner called it, selec<on by consequence. 

SR: It set us up with a proximate objec<ve, right? It’s the objec<ve of maximizing dopamine produc<on 
or whatever, doesn't exactly line up with evolu<onary success. And it can be hijacked in some 
circumstances and lead to evolu<onary failure and individual failure, and we should learn these lessons. 
And what I've been talking about in my book, Human Compa<ble, is actually ge\ng rid of this way of 
thinking about AI altogether, the idea that we specify objec<ves, we put them into machines, the 
machines op<mize the objec<ves. That's a mistake, it's a seduc<ve mistake because it looks like you're 
ge\ng technology to do your bidding, but the world's cultures are full of stories saying it's a mistake, it's 
King Midas, sorcerer’s appren<ce, everything with genies and jinns and all the other stories in all these 
cultures about the failure- 

DSW: The wish that you might make and end up regre\ng. 

SR: The third wish is undo the first two wishes, because I may ruin the world. 

12:03 

Terrence Deacon: My favorite version of that story is the golem story. The golem, I actually <tled a 
chapter of one of my books, golem. The golem is of course created as a device, in this case, an animate 
human-like creature that has all power. And it was to defend, in one of the classic stories, to defend the 
Jews of Prague, this golem monster was created, but was given a task to defend, to save, it's again, the 
three wishes problem. Interes<ngly enough, my favorite version of it, you ac<vate the golem, you make 
him out of clay and you ac<vate him by wri<ng the word truth on his forehead, which is emet, in the 
Yiddish of the <me. And it was given a set of commands that had a par<cular end that it was supposed 
to produce, and it would do so to the leMer of the precise law. 

 And so you give it commands and it follows through, it's a truth preserving algorithm, so to speak, that 
does things in the world. The problem is of course, like anything else without discernment, it begins to 
do terrible things. And the only way to destroy it was to modify the word truth, emet, to turn it into met, 
which means death. And it's interes<ng, in this par<cular myth, truth preserva<on has death as its core, 
and I see that as a wonderful allegory to the situa<on of machines. Machines are determinate, they 
produce things, and if we do it right, they produce them inerrantly, and the problem is, of course, there's 
no discernment in that process. And one of the things that we're asking here is how do we get 
discernment into the golem, and one in which we can say, "Okay, wait a minute, that's too far." 

 And I think Stuart's issues about control, and this issue that you bring up David, about the Amish, always 
being able to say, "No, wait a minute, before we do this, let's get a sense of it." The problem with all of 
this is that we don't yet have the predic<ve power to do this. In fact, we try to do simula<ons to figure 
these things out, even with climate change. We’re desperately trying to come up with simula<ons to 
figure out where we go, and if we get pushed to this moment of geoengineering to try to stop it, the 
simula<ons will even become more important, almost certainly there'll be golem effects there as well. 
My point in all of this, and I think it goes back to Stuart's analogy to magne<za<on. These are self-
organizing processes, these are processes that amplify liMle bits of things, very, very intensely and very 
rapidly. 

 So liMle biases in recommender systems, if just let run billions and billions of <mes, really biases a 
system. We've got an informa<on biasing system running the world, that has this capacity to have  these 
runaway self organizing effects that are very hard to predict. And I think that's one of our big challenges, 
where it's one thing to say, "Now, is this a good thing or a bad thing? Let's see where it goes." We can't 



even do that predic<on. And in fact, we need good AI to do the predic<ons for what AI might do. Which 
is, I think, part of the circular challenge that we're facing in all of this. But I think the real issue is that we 
need to spend a whole lot more <me studying those kinds of processes and figuring out how AI itself can 
be used to pursue this. 

 My analogy to this is also these days, the shiK from person hacking to AI based hacking. One of the 
things that's happening worldwide now, in terms of hacking informa<on systems that have been set up 
to protect against hacking, is you've got to get a good AI system that can figure out what the protec<on 
system is and work around it. And so there's an AI hacking cold war developing, as there is, and Stuart 
has a lot to say about AI weaponry and the cold war, that poten<ally could be a hot war of AI weaponry 
as well. It's because AI is probably also the tool we need to an<cipate the effects of AI, and that, I think, 
is a really interes<ng challenge. And it's not just asking what we want, but it's trying to an<cipate what 
these consequences will be, and I think that's our big challenge. 

17:19 

DSW: Yeah. So in a lot of these conversa<ons, I've emphasized a dis<nc<on between two meanings of 
complex adap<ve systems. Meaning number one is a complex system that's adap<ve as a system. 
Meaning number two is a complex system composed of agents following their respec<ve adap<ve 
strategies. And when it's the second complex system, then it's never going to work well at the whole 
system level. It's not the case that the CAS2 system, composed of agents following their respec<ve 
adap<ve strategies, just self-organize into a CAS1 system, a system that's adap<ve as a system. A CAS2 
system gets you your hacking AI, of course, it's opposi<onal, it's agents in conflict with each other, that 
will never func<on well as a system. And the more AI improves those compe<<ve and disrup<ve skills, 
then the more disrup<ve the system will get. 

18:19 

 But now here's something that's a liMle bit more op<mis<c, I think we can say about the golem problem 
and the Midas problem, and so on, which is this. The only solu<on to the problem of unforeseen 
consequences is humble experimenta<on. We need to make our best guesses, and then we need to try 
it out, either in the form of simula<on models or real world efforts, we need to assess their 
consequences with respect to what we're trying to maximize, and then we need to do that again and 
again and again. And if our target of selec<on is the whole system, so now we're working towards a 
CAS1 system that func<ons well as a system, and if we take a humble experimental approach, well, 
there's our best chance to achieve our goals. And the beMer our AI systems get, then the beMer they'll 
be at doing that. 

 So I actually think that that is an op<mis<c prognosis, and in that case, when you think of using AI to 
help experiment, and of course, so many AI algorithms are evolu<onary algorithms, they're doing 
varia<on selec<on algorithms, like on warp drive. So those are the simula<ons that are basically  ge\ng 
you the candidate solu<ons. If you combine those with actually real world interven<ons, then AI is not 
opera<ng on its own, like some kind of autonomous system, and there's humans that they're stuck there 
doing nothing. That's not the case. It's much more of an integrated interac<on between the human 
effort, so now humans are working, you don't have the problem of just humans having no work to do. I 
think that's something preMy wrong headed about that. There's huge things to be done and humans are 
using AI as a tool to do it. So is there anything wrong with that picture Stuart? In some ways I've been 
channeling Tim O'Reilly on this topic, he's another person that I think is a good thinker on this topic and 
will be included in this series. 

20:39 

SR: Well, you said a lot of things and probably some of them are right, and some of them wrong. So I 
absolutely agree that experimenta<on and probably in simula<on would be best, just as with 



geoengineering, you don't want to be experimen<ng with the whole planet seeing if that was a good 
idea or not. And I would argue that yes, we should probably build experimental facili<es, sort of like Sim 
City, except with a lot more depth and varia<on and so on. But I also really think there's a role for 
theore<cal understanding. 

 And obviously it's a cliche that you have to have theore<cal understanding to even drive the things that 
you try in the experimental se\ng. But the proposals that we've been working on for provably beneficial 
AI, involve a different type of AI system, an AI system that knows that it doesn't know what the human 
preferences are that it's supposed to be sa<sfying. And you can set this up as a mathema<cal problem, 
where the human is the one that has preferences, the machine, it's the same payoff, the payoff for the 
machine is the sa<sfac<on of human preferences, but the machine doesn't know what those 
preferences are. And then this creates a game, in the game theore<c sense of a mul< agent decision 
problem, and then you can solve those games. You can actually analyze the proper<es of the solu<ons 
and look at what happens. 

 And indeed you can show that at least under suitable assump<ons in the limit, the solu<ons are 
beneficial to the humans, no maMer what preferences they have, the behavior of the machine ends up 
being beneficial to the humans. And that's not the case in the classical model of AI, because if a machine 
has fixed objec<ves and they aren't already perfectly aligned with the humans, then the outcome is 
arbitrarily bad for the human, because the machine ends up se\ng all the other variables to plus or 
minus infinity. You get what the control theory is called, bang, bang control, se\ng things to extreme 
values because that enables you to get a liMle bit more juice on the objec<ve, and that's almost always 
disastrous. 

 So there is this role for theory, and the places where we don't yet have good theory, so we can look at 
one human, one machine systems, we can start to get some progress on many human one machine 
systems, it gets really hard with many humans many machines, when those machines are in some sense, 
uncoordinated. So imagine each one is produced by a different corpora<on, they all conform to the 
general provably beneficial AI template, but we don't yet know how to get them all to avoid prisoners 
dilemmas and all the other things that happen in these systems. 

DSW: You might need something like moral norms in order to do that, just the way with humans. 

SR: In some sense they have moral norms, their goal is precisely the benefit of humanity. But even given 
that, you could s<ll have prisoners dilemma situa<on emerging, where they all want to op<mize for the 
benefit of humanity, but they end up with collec<ve ac<ons that are actually harmful to humanity. And 
so we need to get a beMer understanding of how to get what some people call zero shot coordina<on. 
They’re dumped in the world and they figure out how to cooperate with each other to avoid these 
prisoner’s dilemma solu<ons. 

25:12 

TD: I wanted to just go to a more prac<cal issue for a second, and that is, we just came out of a large 
scale interna<onal mee<ng about the climate and what to do about it. And everybody seems to know 
what the bad news is and what needs to be done. But of course at the level of poli<cal decision making, 
we basically, aKer 20 some of these mee<ngs, s<ll haven't got to the point where we can actually say we 
can implement this solu<on. I've become rela<vely cynical about poli<cal top down solu<ons, whether 
ge\ng corpora<ons to work together, na<ons to work together, different religious groups to work 
together and so on. 

 And this is one of the real challenges, is that the adversarial use in some way or other of AI, looks like it's 
almost more difficult to interrupt than even these sorts of things, in part because once we set it running, 
it's such an amplifica<on system that it's hard to get a grip on it. We've done that, obviously our climate 
change problem is an amplifica<on problem, that is, we can't stop producing carbon in the atmosphere 



because we're so addicted to what we get from it, the plas<c, the mobility, the warmth in the winter and 
so on and so forth. The addic<on has forced us into this and we're finding it's very difficult to back out of 
it. 

 So part of what I'm wondering is yes, although we might even run great simula<ons and figure out 
exactly what we need, in many respects, the human context of this tends to be working against it. And 
I'm wondering if there is a logic to the AI system, that is the fact that we've now got a global 
communica<on system set up in which AI could play a role in determining who talks to whom and what 
informa<on gets passed on and what doesn't. Is that also just a recipe for a user problem, a control 
problem, or is there actually another way around it, that is a way around the poli<cal impasses. 

27:48 

SR: I think at the moment the AI systems that are controlling a lot of the communica<on connec<ons 
that happen in the world, they don't even know that human beings exist. So the possibility that they 
could think about and solve these mul<level, mul< stakeholder coordina<on problems, that's not really 
on the cards as yet. But I'm cau<ously op<mis<c about the possibility of coopera<ng on the control 
problem, because it's immediately obvious to everybody that we do not want to lose control. And if 
there's anyone who doesn't want to lose control, it's heads of state. So it's somewhat reassuring that Xi 
Jinping is talking about the existen<al threat that AI poses to mankind. 

TD: And yet he's one of the big users these days. 

SR: Yes. But the kind of AI that China needs to do, what China wants to do with its social control policies 
and security and facial recogni<on, all the rest, is much more limited. And so I think that if we're able to 
come up with viable solu<ons to the control problem, there'll be actually a poli<cal incen<ve for 
everyone to adopt them, as well as an economic incen<ve. But these will be systems that actually work 
much beMer for users, they will avoid cooking the cat for dinner because they will either learn about 
human preferences for their pets, or they will say, "Well, I don't know about human preferences for their 
pets, but they might be quite significant one way or the other, and so I will hold off or ask permission 
before I cook the cat for dinner.” 

TD: Would you call this a kind of humble AI? 

SR: Yeah, exactly, I've used exactly that phrase, this humble AI, and there's all kinds of ways of 
contras<ng it to exis<ng AI systems, but knowing that you don't know what the objec<ve is, is a form of 
humility, and it leads you to actually interact with the world in a minimally invasive way. You don't want 
to change things unless you know for sure that humans want them changed in that direc<on. 

30:34 

DSW: I wanted to pick up the behaviorism theme and a report on the current genera<on of behaviorism. 
As we know historically, behaviorism was supplemented by cogni<ve therapy, and then cogni<ve 
therapy was supplemented by something called mindfulness based therapy. And so the most effec<ve 
therapies today are called behavior cogni<ve and mindfulness based therapies. What does that mean? It 
means, among other things, that first of all, centrally important symbolic thought. That this is not just 
like responding, operant condi<oning, trial and error operant condi<oning, every person has a rich 
symbolic system that's driving their behavior. And so therapy basically involves working with the 
symbolic system of a person and it needs to be value based. First of all, you need to clarify, there are 
individuals in groups, what are your values, and then you have to appreciate there's other selec<ve 
forces that are driving you away from values. That's why we find it hard to keep our new year's 
resolu<ons, we've got our aspira<ons, typically we don't keep them. 

That's true at the group level, in addi<on to the individual level. And so therefore you have to actually 
face up to the fact that there are selec<on pressures opera<ng in your life that are taking you away from 



your valued goals, and so you have to accept them and commit to working around them. So I've just 
described something called acceptance and commitment training. Isn't it interes<ng, I think, that if 
we're really going to talk about behaviorism, let's talk about the current genera<on, and if we do, then I 
think we've really got some solu<ons that we can think about. These ideas have not been applied to AI 
to my knowledge, but I think that they should, and I think I'd be very happy to help lead an effort along 
those lines.


