The Evolution of Artificial Intelligence:
From Assistance to Super Mind

of Artificial General Intelligence?
Article 2. Artificial Intelligence:

Terra Incognita or Controlled Force?”

Leonid E. Grinin
HSE University; Institute of Oriental Studies, Russian
Academy of Sciences, Moscow, Russia

Anton L. Grinin
Lomonosov Moscow State University, Russia

Igor L. Grinin
Volgograd State Technical University, Russia

ABSTRACT

The article is devoted to the history of the development of ICT and Al,
their current and expected future achievements, and the problems
(which have already arisen but will become even more acute in the fu-
ture) associated with the development of these technologies and their
widespread application in society. It shows the close connection be-
tween the development of Al and cognitive science, the penetration of
ICT and Al into various spheres, particularly health care, and the very
intimate areas related to the creation of digital copies of the deceased
and posthumous contact with them. A significant part of the article is
devoted to the analysis of the concept of ‘artificial intelligence’, includ-
ing the definition of generative Al. The authors analyse recent achieve-
ments in the field of Artificial Intelligence. There are given descriptions
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of the basic models, in particular the Large Linguistic Models (LLM),
and forecasts of the development of Al and the dangers that await us in
the coming decades. The authors identify the forces behind the aspira-
tion to create Al, which is increasingly approaching the capabilities of
the so-called general/universal Al, and also suggest desirable measures
to limit and channel the development of artificial intelligence. It is em-
phasized that the threats and dangers of the development of ICT and Al
are particularly aggravated by the monopolization of their development
by the state, intelligence services, major corporations and those often
referred to as globalists. The article provides forecasts of the develop-
ment of computers, ICT and Al in the coming decades, and also shows
the changes in society that will be associated with them.

The study consists of two articles. The first, published in the previ-
ous is-sue of the journal, has provided a brief historical overview and
characterized the current situation in the field of ICT and AL It has also
analyzed the concepts of artificial intelligence, including generative Al
changes in the understanding of Al related to the emergence of the so-
called large language models and related new types of Al programs
(ChatGPT and similar models). The article has discussed the serious
problems and dangers associated with the rapid and uncontrolled de-
velopment of artificial intelligence.

This second article describes and comments on the current as-
sessments of breakthroughs in the field of Al, analyzes various predic-
tions, and provides the authors' own assessments and predictions of
future developments. Particular attention is paid to the problems and
dangers associated with the rapid and uncontrolled development of
Al with the fact that advances in this field become a powerful means
of control over the population, imposing ideologies, priorities and
lifestyles, influencing the results of elections, and a tool to undermine
security and geopolitical struggles.

Keywords: information and communication technologies, ICT, artifi-
cial intelligence, Al, large language models, LLM, cognitive science,
self-regulating systems, the Cybernetic Revolution, inforg, technologi-
cal progress.

1. SYMBIOSIS OF COGNITIVE DISCIPLINES AND AI

In many cases, the development of ICT and Al clearly demonstrates
the multiple links and interdependencies that result in the closest sym-
biosis of advanced technologies MANBRIC (e.g., Grinin L., Grinin A.
2015a; 2015b, 2016; Grinin et al. 2017a; 2017b; 2020; 2021). "In par-
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ticular, there is an evident combination of neuro-technologies on the
one hand, and ICT and Al on the other, when developers of artificial
intelligence seek to use the achievements of cognitive science for its
development. In fact, it is the achievements of cognitive science that
have become one of the major drivers of Al at least over the last three
decades. We mean here the rapidly developing technology of neural
networks (more precisely, they are now called neuromorphic networks,
and the field of study is neuromorphic computing). * In order to de-
velop Al, it was necessary to understand how the human brain func-
tions (see, e.g., Hawkins and Blakeslee 2004). The lack of knowledge
about the structure and functioning of the brain, of the mechanisms of
memory, decision-making, foresight and other intellectual functions
of the brain at deep levels has become an obstacle to progress along
the path of machine learning and other opportunities. As a result, a
symbiosis between cognitive sciences and technologies on the one hand,
and programming on the other, began to form, with the aim of studying
the brain in order to use it for machine learning technologies, as well as
expanding the opportunities for influencing human consciousness with
the help of Al This approach promised great prospects, so it began to
be actively promoted and guided by governmental structures. The key
to further success is believed to lie in the collection, storage, processing,
analysis and use of brain data. The United States has launched large-
scale programmes to collect and analyse brain data, as have European
countries, China and others. The Apollo Project of the Brain, launched
in 2016 and for which the US government allocated $100 million, is
very indicative in this regard. The aim of the project is to find algo-
rithms that will enable a computer to think like a human being. The
Intelligence Advanced Research Projects Activity (IARPA), created as
an analogue to the famous Defense Advanced Research Projects
Agency (DARPA), has also allocated $100 million to a similarly
grandiose project, the Machine Intelligence from Cortical Networks
(MICrONS), to perform an inverse analysis of a one-millimeter-sized
brain sample, study the mechanisms by which the brain performs
computations, and use the data obtained to improve the performance
of machine learning and artificial intelligence algorithms (Cepelewicz
2016). To illustrate the novelty and scale of this task, let us provide
data from the Allen Institute (2020) which shows that its role was to
do something that had never been done before: to slice a one-cubic-
millimeter section into ~25,000 ultrathin slices, then take ~125 million
photographs of these slices, and assemble them into a three-dimen-
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sional volume containing ~100,000 cells, 2.5 miles of wires, and 1 bil-
lion synaptic connections.

In short, the development of Al in many of its directions is based
on the attempts to imitate various biological mechanisms. > Of course,
it is very difficult for artificial intelligence to achieve the capabilities
of the brain. The most advanced neural networks today have dozens of
layers while in the human brain there are hundreds of thousands and
millions of such layers. This naturally limits many opportunities, in-
cluding the so-called deep learning (Schmidhuber 2014; Gavrilov,
Kangler 2016). Nevertheless, the successes of Al, even in its early
stages, are very impressive and at the same time alarming, because
they are being used primarily by structures whose intentions and tech-
nologies are secret and unaccountable. ‘It’s a substantial investment
because we think it’s a critical challenge, and [it’ll have a] transforma-
tive impact for the intelligence community as well as the world more
broadly,” says Jacob Vogelstein at IARPA (in Cepelewicz 2016).

2. A STEP TOWARDS GENERATIVE AI AND POSSIBLE
THREATS *

Modern advanced Al is often referred to as generative. We discussed
it in detail in the first article. However, it is worth recalling that gener-
ative Al is a type of artificial intelligence that is capable to generate
new content, formulate ideas, conduct dialogues, create works, stories,
images, videos and music, as well as edit images, videos, etc. It is
based on modern basic models of Al learning called Large Language
Models (LLM). They are specifically designed to perform language
tasks, including the creation (generation) of texts, information, blogs,
dialogues and information extraction. The powerful generative Als are
‘trained’ on super-expensive supercomputers by a team of highly-
skilled programmers and other specialists, including psychologists.
The Als are trained using incredible amounts of information from a
wide range of spheres.

Artificial intelligence is becoming a topic of public debate. The
dangers of Al and its misuse have been apparent for a long time, and
not just to specialists. > We feel its influence (often negative and very
annoying) almost every day (see also examples in the first article).
Much has also been written about the ethics associated with the devel-
opment and use of Al (see, e.g., Razin 2019). But working on such an
ethics requires the accumulation and concentration of the forces of the
whole society, as well as very clear imperatives and rules. One exam-
ple is the well-known postulates formulated in Isaac Asimov's science
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fiction collection ‘I, Robot’ and other books about robots. However,
the problem of the impact of the development of Al on society, on
humanity and in particular on the future of the human race, that is,
the threat to its development, has never been the focus of attention. In
2023, everything changed, but largely because the forces behind Al
became interested in creating hype and sensationalism around the top-
ic in order to boost tech stocks (we'll talk about this in more detail
below, but the situation is very similar to what happened with the
COVID-19 pandemic and vaccines). But in any case, it has become
one of the most important issues on the public agenda — and we think
that is a very good thing because of public awareness.

ChatGPT: Achievements. One of the most recent examples of
the most complex Al is the GPT-3 text neural network (it is also the
Al of large language models), which was created in 2020. As the suc-
cessor to GPT-2, after many years of development, it was something
truly terrifying with about 200 billion parameters of internal develop-
ment, with its training costing $ 5 million and 570 GB of text for
training (its predecessor GPT-2 was trained ‘only’” on 40 GB of data)
(Kasparyants 2022). The Open Al developer only licensed its use to a
few major platforms, but three years later it launched ChatGPT,
a chatbot based on the capabilities of the neural network itself. Its ca-
pabilities strike the imagination. Obviously, in the relatively near fu-
ture (within 5-15 years), ChatGPT will begin to actively replace hu-
mans in intellectual work, especially in text writing in many fields
(journalism, advertising; even medical and scientific texts, etc.; cf:
Biswas 2023; Lund, Ting Wang 2023). We will also discuss this be-
low.® For example, there is information that Amazon has already be-
come a market for books created by artificial intelligence and present-
ed as written by humans, with travel books being a popular category
of fake works. We still believe that after some time such ‘authors’ will
be required to state that their work is the product of an artificial intel-
ligence.

Open Al the creators of ChatGPT, also demonstrated a neural
network called DALL-E 2, which is capable of transforming text de-
scriptions into photo-realistic and artistic images. It illustrates Brod-
sky's poems and completes paintings of classics. It can even create
images from meaningless (but grammatically correct) sentences, such
as Noam Chomsky's famous statement, ‘Colourless green ideas sleep
furiously’. At the same time, psychological experiments by Harvard
psychologists have shown that DALL-E 2 has no idea how to under-
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stand the results of its own activities, which many people mistakenly
perceive as Al creativity. Nevertheless, such capabilities will have
very serious implications for people in creative occupations and for
society as a whole.

If such chatbots become very convenient executive and intellectu-
al assistant, ‘advice-giver’ and ‘counsellors’, mentors in certain opera-
tions and problem solving, etc., this can significantly facilitate the pre-
paratory work in many areas of intellectual activity. But there is also a
serious danger that people will stop double-checking the data and rely
on Al answers, which will reduce the depth and reliability, not to men-
tion the generalization of personal experience and the inevitable seri-
ous errors for which you will only have yourself to blame. In general,
this process has been going on for a long time (Wikipedia is an exam-
ple), but it is likely to accelerate. People will inevitably become lazy
and their style will begin to follow the style of the chat, where you can
insert what the sponsors and owners think is necessary. In other words,
Al will begin to impose the style of thinking, presentations and images.
Let us consider the prospects of modern artificial intelligence by the
example. ’ Recently, in May of 2024, Open Al demonstrated a new and
more advanced modification of Chap-GPT 4 — GPT-4 Omni, or just
GPT-4o.

Al as an assistant and a threat. It is obvious that the use of large
language models will make the work of various specialists much more
productive in many respects, allowing for research, calculations and
studies that are simply unthinkable in today's conditions. A good evi-
dence of such a breakthrough in a scientist's productivity is presented
by Patrick Mineault, who studies the ways to overcome schismogene-
sis as part of his NeuroAl research.® He also tries to understand which
research trends are more promising;:

— Using the achievements in neurobiology to improve Al (neuro —
Al);

— or vice versa (Al — neuro).

In the context of this task, it was necessary to identify studies on
the interrelationships and mutual influence between neuroscience and
Al. They applied large language models. So, the procedure was the
following: a) the artificial intelligence first analysed 40,000 scientific
articles on neurobiology and Al over the past 40 years; b) then it iden-
tified 15,000 articles among these 40,000 that deal with the interrela-
tions and mutual influence between neurobiology and Al; c) in the
third stage, basing on the results of the analysis, Al placed the identi-
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fied 15,000 articles in the landscape invented by Mineault. Of course,
it is impossible for a department or even an institute to carry out such
an analysis, let alone a single person.

But in this respect, large language models are just another, albeit
significant, step forward, starting with the first computers, which made
it possible to perform calculations in a matter of days that would pre-
viously have taken many years. Or take Excel, for example. It allows
you to perform calculations and create mathematical models in sec-
onds, increasing the productivity a thousand times. And even a non-
mathematician can create such models, which were out of the question
before.

We witness a process that we have described many times in our
research — the transition from the narrow specialisation that has devel-
oped over many centuries to the universalisation of skills and abilities
through self-regulating systems and artificial intelligence (see e.g.,
Grinin L., Grinin A. 2015b).

At the same time, it is very likely that the new, even more ad-
vanced Al will have a dramatic (and perhaps even crucial) impact on
programmers, because with the help of such chats, programming will
become much easier, and accordingly both the need for an increasing
number of programmers and the income levels of most of them may
decrease. Of course, this is a process that will take decades, but we are
afraid that the old story may repeat when an invention eliminates its
creator. The main thing, of course, is that Al does not become a Frank-
enstein's monster.

One way or another, we can agree that in a decade or two, person-
al LLM assistants will outperform modern intelligent assistants Alice
(Yandex), Siri (Apple) and Alexa (Amazon) many times over and be-
come ubiquitous (see Chat... 2023). These assistants will acquire al-
most fabulous capabilities, at least in intellectual assistance and in-
formation. It turns out that many or even all of us will be able to have
‘one assistant for all occasions’ or ‘the beast’ from the Russian fairy
tale “The Scarlet Flower’ who will grant every wish (see above about
the abilities of assistants). This is not surprising, as humans have made
many fairy tales come true. However, it is extremely important that
assistants do not become a tool that constantly and increasingly drives
us into a virtual concentration camp.

Dangers. We are thus entering a new stage in the implementation
of new Al capabilities in our intellectual life. This will require a seri-
ous transformation of education, as well as art, science (which will, of
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course, partly degrade under such pressure) and other fields. As a re-
sult, the monstrous quantity of artificially created intellectual products
will prevail over their quality.

An even greater danger is that such chats will immediately begin
to be used as an indirect, powerful ideological and propaganda ma-
chine (the more relevant texts with the necessary bias that are filled
into memory, the greater the propaganda effect), and they can also serve
as a powerful censorship mechanism. It is likely that, in time, ideolog-
ical chats will begin to fight each other, just as websites are fighting
each other now. The most serious danger of Al development (as with
other technologies) is that we will only become aware of these threats
when it turns out to be too difficult to change anything. As Bill Gates
noted, ‘whatever limitations it (Al) has today, they will be gone before
we know it” (Gates 2023). Therefore, regulations need to be put in place
well in advance.

Regarding concerns about the latest Al (such as ChatGPT or
DALL-E 2), it should be noted that it is now very difficult to assess this
phenomenon, since there is no balanced and systematised view, let
alone a clear theory. Instead, there is a lot of hysteria, admiration, non-
sense and hype. There was immediate talk of a ‘ChatGPT revolution’,
although it is not at all clear whether this is a revolution or just another
leap in information technology, of which we have already seen a dozen.
In many ways (if not mainly) this excitement is related to attempts to
accelerate the market, as has happened before with breakthrough tech-
nologies, notably nanotechnology (for more details see Grinin L., Grin-
in A. 2015a). We have witnessed a powerful wave of information,
the general meaning of which is: new Al will not allow the economy to
go into recession, ° as a result of which the shares of leading technology
companies, and therefore the stock markets in general, have risen quite
significantly'® in 2023 and the rally continues in 2024, without any fun-
damental reasons. In this way, the managers of this media campaign
have succeeded in raising interest in the shares of digital companies.

It is expected that the increasing use of Al will lead to the adapta-
tion and transformation of technologies in traditional economic sectors
along the entire value chain, leading to the algorithmisation of almost
all functions, from logistics to corporate management, from the choice
of pricing policy to market analysis. This is generally true. But in the
increasingly financialised Western economy, the main way for compa-
nies to make money is through hype, media campaigns and stock mar-
ket bubbles. The message has got through. According to Goldman
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Sachs, generative Al can increase global GDP by 7% (or almost $7 tril-
lion) and boost productivity growth by 1.5 percentage points over ten
years (Amazon 2023). Of course, these numbers are too big and are
less a forecast than an opportunity to capture the imagination of inves-
tors and encourage them to invest in technology stocks (see above on
the growth of Tesla shares in the first article). It would be optimistic to
think that generative Al could add 1% to global GDP in ten years, but
even these are very big numbers.

Some argue that, like electricity, GenAl will be ubiquitous (Fraley
2023). Of course, the range of applications for genAl will expand, but
the comparison with electricity seems an exaggeration.

3. FEARS AND DANGERS: REAL AND IMAGINED
3.1. The Most Discussed Fears

Numerous fears about Al can be divided into several directions:

1. Al will subjugate humans.

2. Al will take our jobs.

3. The pace at which Al changes will begin to increase by an or-
der of magnitude.

4. Al will replace teachers in about ten years.

Now let us look at them in more detail.

Al will subjugate humans. Here is an example of such views:
‘Al just renders humanity a very small phenomenon compared to
something else that is far more intelligent and will become incompre-
hensible to us, as incomprehensible to us as we are to cockroaches’
(quoted from an interview with the American computer scientist Doug-
las Hofstadter [2023]). It is worth citing his other statements:

For me, this [progress of Al] is quite frightening be-
cause it means that everything I believed in before is being
overturned. I thought it would be hundreds of years before
anything even remotely resembling human intelligence ap-
peared.

... I never imagined that computers would rival, let
alone surpass, human intelligence. ... But it seemed to me
like it was a goal that was so far away, | wasn't worried
about it... And then this started happening at an accelerat-
ing pace, where unreachable goals and things that comput-
ers shouldn't be able to do started toppling.

...I think it's [progress of Al] terrifying. I hate it.
I think about it practically all the time every single day.
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...it feels as if the entire human race is going to be
eclipsed and left in the dust soon.

...But the progress, the accelerating progress, has been
so unexpected, so completely caught me off guard, not only
myself but many, many people, that there is a certain kind
of terror of an oncoming tsunami that is going to catch all
humanity off guard.

This looks like technological hysteria. We do not deny the possi-
ble attempts to enslave humanity by a group of powerful people,
whom we call globalists, as well as national governments and large
corporations, with the help of a targeted and accelerated development
of Al and supercomputer power. This process has been underway for
decades and may well accelerate. However, technologies in them-
selves do not enslave or subjugate anyone. At worst, they force socie-
ty and people to restructure somewhat, to change their lifestyles, their
skills, etc., but only if they really give a powerful boost to labor
productivity, resource savings (or the involvement of new resources
into circulation) and wealth growth. The key point is that any technol-
ogy is controlled by those who control it. Therefore, the danger comes
from those groups that can use Al to gain excessive power and uncon-
trollable capabilities. These groups must be exposed and constrained.
And the hysteria about Al enslaving humanity and ‘turning it to dust’
only obscures the real hazards of the process. Moreover, experience
shows that dangerous technologies are somehow counterbalanced by
countermeasures (which are extremely necessary).'! Therefore, it is im-
portant to identify both the underlying reasons for artificially stimulat-
ed development of Artificial Intelligence (pardon the pun), and the
interests and forces that stand behind it.

Al will take our jobs. For example, according to analytical reports
by Nelson, McKinsey and Pricewaterhouse-Coopers, Al will replace
from 30 to 50% of today's jobs by 2030. In this form, these are sensa-
tional (in the most negative sense of the word) ‘horror stories’. Howev-
er, behind them are the great interests of those political and financial
actors, both national and global, that seek to use the new Al to further
subjugate the intellectual process of billions of people.

Nevertheless, it would be wrong to ignore the danger of under-
mining the well-being of certain professional groups, including highly
intellectual and, most importantly, creative ones. Conflicts are already
arising, the most famous being the protests and strikes by Hollywood
screenwriters. They demand to ban the Al from violating their copy-
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rights. ZInJ apan, it has already been stated that generative Al cannot
infringe copyright. In other words, there may be a ban on using other
people's works to train Al (which seems generally justified).

Let us consider the threats to other occupations, the danger de-
scribed above, and the problems associated with the need to change
qualifications, in a little more detail. Of course, there will not be and
cannot be a 30% or even 50% reduction in occupations by 2030. In the
last 15 years we have often heard that robots will soon replace humans
everywhere. But for now, the opposite is true: there is an acute short-
age of workers and labor supply on the labor market. And at the first
stage, Al will most likely act as an assistant rather than a competitor —
just as the navigator made taxi drivers' jobs easier, but did not replace
them. Nevertheless, representatives of a number of occupations need
to think about the fact that their skills will be less in demand in the
future, and that, over time, they will have to make room, since a num-
ber of their functions will be taken over by Al This is especially im-
portant for those who choose a future career for themselves or their
children. Not so long ago, it seemed that knowledge of a foreign lan-
guage would always be useful, but now translators are under threat.
In the future, Al will also be able to replace proofreaders, bank em-
ployees (their number has been rapidly declining for some time now),
tour operators, dispatchers, announcers, designers and illustrators,
copywriters and journalists, even writers and screenwriters (if it is not
possible to prohibit the use of texts with copyright, see above), to some
extent lawyers, teachers, doctors, accountants, analysts and even, as
mentioned above, programmers (but this is a more distant prospect).
Shops without sales assistants have long been created. Robots with
developed Al in fact threaten taxi drivers and drivers (but this is also a
matter of the not too near future, within 30 years [see Grinin L., Grin-
in A. 2015b; 2023]), as well as couriers, cleaners, nurses and hotel
staff, cooks, waliters, etc.

Displacement of occupations: it is important that the destruc-
tion is creative. It is important to understand that the reduction in cre-
ative occupations and programmers will primarily affect relatively
low-skilled specialists. Al can replace them relatively easily, but it
will be very difficult to replace highly-skilled professionals. Thus,
today the number of photographers has considerably declined and
there are few photo studios. However, good photographers are still
needed. Therefore, it is necessary to think about improving one's
skills, about specialization and niches that will be difficult for Al to
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occupy (there will be no point in developing it in the narrow areas, see
also Section 3.2). Thus, making it easier to acquire certain skills will
allow a large number of non-professionals, who can become profes-
sionals with the help of Al to enter some fields.

In addition, we should expect many new occupations and special-
izations to emerge. Technological giant Dell predicts that 85% of the
jobs that will be relevant in the next 15 years do not even exist yet. Of
course, this figure is used to shock the public, but there is some truth
to it. Some jobs are not even visible yet. Here, as with any technologi-
cal process, the principle of creative destruction, formulated by the
economist Joseph Schumpeter is at work. However, it is extremely im-
portant that the destructive phase is not too severe, harsh, painful and
rapid. That is why we need to think and regulate today.

In its report ‘Augmented Work for an Automated, AI-Driven
World” (IBM 2023), IBM presented some important ideas (along with
some shocking and, we think, incorrect predictions about timing).

According to IBM, a new era in the division of labor between
humans and machines is coming. This means the need for retraining,
the ability to integrate into the new division of labor between humans
and machines, and the acquisition of ‘augmented work’ skills, where the
partnership between humans and machines increases labor productivi-
ty many times over and ensures exponential growth in business re-
turns. It is an interesting approach, but the implications are very wor-
rying (and clearly aimed at boosting digital stock prices, see above).
In the next three years, 40% of the workforce will need to be re-skilled
because of Al This means that 1.4 billion of the world's 3.4 billion
workforce will need to reskill. The estimated percentage of jobs that
will transit to ‘augmented work’ will be three-quarters in marketing
(73%) and customer service (77%), and more than 90% in procurement
(97%), risk and compliance (93%), and finance (93%).

To repeat, IBM's findings, with their mind-boggling figures for
reskilling or augmented work, that is work which is much more close-
ly related to Al skills, are designed precisely to astonish corporate
clients so that they immediately want to invest their money in artificial
intelligence and in the shares of companies that develop Al. This is
cynical and very much in the spirit of such companies. Of course,
if such a transition does take place (and it is very likely to start and
will gradually spread to new areas), it will take much more time.
However, in any case, a very important question arises as to what this
augmented work will look like: will Al become an assistant to a hu-
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man specialist or, on the contrary, will the specialist become a sup-
plement to Al (as in the period of early industrialization and during
the introduction of conveyor work, when the worker became an ap-
pendage of the machine, according to the definition of Karl Marx and
Friedrich Engels (Marx, Engels 1955: 430)?

It is not AI that will replace humans, but humans using Al
that will replace those who do not know how, do not want to, or
cannot use it. This is a very interesting idea which is among the mix
of reasonable ideas and clearly provocative predictions made by IBM
(2023). It is important for understanding that Al is not an independent
entity, but only a tool (albeit becoming increasingly intelligent) in the
hands of the largest financiers, digital specialists, and various types of
employers. Of course, Al, like machines before it, and to some extents
robots (e.g., in the automotive industry), will replace humans in many
jobs. But because this phenomenon is obvious and attracts attention,
the second important aspect is overlooked. Namely, that people who
have mastered Al are in an advantageous position compared to those
who failed to master it. Consequently, mastering technological pro-
gress is a priority. There is even a special name for the most strenuous
fans of the computer-digital and intellectual-artificial environment:
inforgs — people who spend more time in digital reality than in sleep.
However, the idea that it will be inforgs who will replace people with
a poor command of Al does not seem to be indisputable. To take the
right position in the emerging world of Al, a balance is needed be-
tween mastering the technology and having one's own analytical skills,
a healthy and critical view of things, and independent thinking. It is also
extremely dangerous to completely hand over creativity to Al, since it
will become an ersatz of low-level creativity.

On the pace of Al development. It is argued that the Al revolu-
tion has reached its turning point and the rate of change will increase
rapidly, by an order of magnitude (IBM 2023). We believe that an
order of magnitude increase (i.e. at least a tenfold increase) is a signif-
icant exaggeration (as is the description of the speed of genAl devel-
opment and its impact as a combination of a storm and a tsunami, as
stated by the author of the recent ‘Generative Al Bible’ [Fraley
2023]). Nevertheless, we can expect the speed of Al development to
increase significantly (given the involvement of billion-dollar super-
computers). This should only provide additional incentives for reason-
able restrictions on development and requirements for transparent al-
gorithms. Therefore, it is quite possible that in 10—15-20 years we
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will see ‘LLM applications’ (i.e., large language models) advanced to
a degree that we cannot imagine today (Chat... 2023). This is often
the case with the development of innovative technologies. Another
highly improbable prediction, made by one of the pioneers in the field
of Al, Terry Sejnowski, is that LLMs will become the final informa-
tion gadget for people, replacing all the others. Social networks chal-
lenge considerably websites, but both coexist for the time being.

Artificial intelligence and education. According to the same
Terry Sejnowski, in about ten years, education will be based on Al
teachers (Chat... 2023). However, we do not believe that such a sub-
stitution will take place within ten years. Today, distant learning, which
greatly reduces the quality, poses a greater threat. The replacement of
teachers and lecturers by Al will certainly happen, but we believe that
this is a much longer process (at least several decades) and such a re-
placement is unlikely to be complete. However, in some narrow areas,
primarily where people are willing to learn independently (e.g., for-
eign languages), it is quite possible, since the dialogue with Al can
already be established at a high level, data search in a large language
model takes a short time, translation from one language to another, as
well as phonetics in general, is established etc. Therefore, it would be
foolish to completely ignore such a transformation; it is necessary to
find the ways to make Al assistants in the educational process, but not
replace humans with quasi-partners.

Returning to what we have already said above, we emphasize that
we cannot allow those who control Al, as well as the aforementioned
inforgs, who enthusiastically embrace every innovation, to displace
independent and creative people, humanists. This will require not only
restrictions on the development of large language models and a nar-
rowing of the field in which they are trained, but also governmental
policy, especially in education, so that the necessary technical skills
are taught in schools and universities of every speciality as firmly as
the skills of writing, reading and arithmetic. Then it will not be diffi-
cult for a humanities student to fit into the environment of artificial
intelligence, and it will be a fruitful symbiosis.

3.2. Dangers which are Undeservedly Under-reported

Al and its impact on sociological research. New large language mod-
els are actively used for content analysis of sociological groups. This is
important for influencing voters, buyers, sympathizers, opponents, etc.
The idea is to create models of thinking of certain groups based on the
analysis of their texts and other content, and then to constantly monitor
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changes in the quantitative and qualitative composition of these groups
in order to influence them more effectively. Given the closed nature of
the algorithms of these language models, such deep penetration into
human moods, attachments, beliefs, efc. becomes increasingly danger-
ous and uncontrollable. And as the tools of penetration and influence
become more convenient for manipulators, a very serious threat to pri-
vacy, political freedom, and free expression of will arises. In fact, the
ability to manipulate our choices is greatly increasing.

Even projects that seem to pursue externally a noble goal, such as
the ‘Democracy by Design’ project by an international group of re-
searchers from Switzerland, Austria and the UK, which aims to devel-
op the so-called ‘computational diplomacy’ and the prospects for
modernizing society with the help of digital technologies based on pub-
lic participation, have suspicious options. In particular, the main instru-
mental directions of ‘designed democracy’ include:

* shaping people's views;

» correcting false information and disinformation;

 widespread involvement of collective intelligence in decision-
making;

* building a voting system (since simple electronic voting works
poorly and carries additional risks of manipulation) (Helbing et al.
2023).

And we know very well in what direction left-wing politicians
and political entrepreneurs push democracy, trying to ‘brainwash’
voters. But while the media that used to be the main ‘brainwashing’
tool, now Al, especially large language models, will play an increas-
ingly important role. And taking into account the above, new models
of electronic voting may become more sophisticated in terms of influ-
encing decision-making.

Thought-reading and thought-crime. Large language models
are actively trained to read other people's thoughts without any im-
planted electrodes. In particular, the ‘Meaning Decoder’ (a generative
model similar to ChatGPT) works in the following way. First, for up
to 15 hours, the decoder learns to match the brain activity patterns of a
person lying in an fMRI scanner and listening to podcasts there with
the texts of those podcasts. Having learnt to compare patterns and text,
the decoder can then generate texts based on any pattern of human
brain activity (random thoughts, imaginary stories, etc.). The result is
not a verbatim transcript of thoughts, but a text that roughly corre-
sponds in meaning to what the person heard (during decoder training)
or thought of (during decoder operation).
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The hypothesis of the authors of the study ‘Thought Cloning:
Learning to Think as You Do It, Mimicking Human Thought’ (Uni-
versity of British Columbia, Vector Institute, and Canada CIFAR Al
Chair) (Airhart 2023) is that if you teach a model actions and corre-
sponding thoughts, it will learn the correct associations between be-
havior and goals. Of course, it is not that simple, the process of think-
ing is much more complex than the theory, so it is not at all clear
whether it is possible to teach a model to read a person's mind. But, in
our opinion, the movement in this direction poses a serious threat, and
even small successes in this direction will be extremely dangerous. It
is absolutely clear to everyone who will use it and for what purposes,
and privacy will have to be completely forgotten. That is why this
kind of research must be stopped.

Of course, it is difficult at this stage to judge how well-founded
these or those predictions are. It is obvious that most of what is written
about will not happen at all, or not to the extent predicted. However,
what is less written about, or not mentioned at all, may develop and
spread unexpectedly and rapidly. In any case, the development of gen-
erative Al is a way to strengthen the symbiosis between governments
and the biggest global players, a way to finally trample on freedoms and
rights, even those that no one has yet violated (take, e.g., mind readin%,
which is not far from the concretization of the idea of thought crime). >
This can strengthen the globalists; and the control and infiltration of
ideas needed by the customers will definitely increase. Of course, there
will appear some natural difficulties, obstacles, barriers and mecha-
nisms that will reduce the power of the generative Al (see above). But
with such a rapid pace of development, and the uncertainty of the pro-
spects and dangers, it should become im})erative to preliminary limit
the development of Al and its influence.'* On the other hand, ideolog-
ical censorship should not be excessive and self-sufficient. For exam-
ple, China is preparing a law that will make it illegal to use any gener-
ative Al if it is trained using a training dataset that contains more than
5% of ‘illegal and harmful’ content. ‘Harmful content’ in China is any
information that is blocked by the ‘Great Firewall’ (i.e., Chinese In-
ternet censorship). The political objectives are clearly at the forefront
here. So the problem looks very complex: how to limit the develop-
ment of generative Al without turning it into a tool for strengthening
government power?

But while experiments in the field of mind-reading remain exper-
iments, practice of eavesdropping on people's conversations and using
them for commercial and other purposes is flourishing.
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In one way or another, it is obvious that all the sensational suc-
cesses of the Al of Large Language Models (LLM) have been achieved
thanks to the most powerful analysis of the fruits of human activity
(i.e., human actions) in the form of digital data. These are texts of var-
ious subjects and sizes created by people, from scientific to poetic;
images, photographs and videos; melodies; various actions, including
conversations. This huge database is used to teach the LLM. At the
same time, its developers treat this database as if it belonged to no one
and as if it were their own just because they have enormous advantages
in analysing and dissecting it. This is not the case. And the time has
come (in fact, it came the day before yesterday, but today there is no
time to hesitate) to limit and regulate the use of this database for the
purposes of Al training.

4. CONCLUDING REMARKS

It is not the technology that should be controlled, but its custom-
ers. In conclusion, we would like to express a very simple, often re-
peated and clear idea that has been lost in the hysteria about the future
of Al. No non-human intelligence is (and, we believe, ever will be) an
independent actor. Whatever miracles Al shows us today and tomor-
row in solving very complex intellectual and creative problems, these
models and programs will always remain just a tool created and con-
trolled by humans. Just as with military or biological technologies
(remember Covid-19), the danger lies not in the power of the new
generative Al, but in the power of those elites (today global) who re-
main beyond the society's control. This lack of control, protected by
all forms of bribery, secrecy, monopoly, collusion, the power of the
state machine and secret services, manipulation, instilled ideology,
corruption, alleged state or political expediency, mutual responsibility
and other various ways of governing without being accountable for
one's actions, is the greatest threat to our privacy, our constitutional
and other rights, society and humanity as a whole.

And with such omnipotence, total deception and impunity, the un-
controlled development of Al becomes very dangerous indeed. There-
fore, reasonable restrictions on the development of Al, its training, the
uncontrolled and free use of copyrighted materials, requirements for
transparency of algorithms, as well as demonopolization of the mar-
ket, etc., become a very important and extremely urgent task. With a
proper legislation and strict control, the development of Al will pro-
ceed quite safely and will undoubtedly bring many benefits.

Every technology is controlled by those who manage it. At least
in its primary intended use. Of course, no one calculates various other
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effects, as has always been the case with technological progress, the
introduction of computer games, efc. (on the dangers of future tech-
nologies, see: Grinin L., Grinin A. 2023). However, given the rapid
development of Al, since we cannot calculate the more distant conse-
quences of its progress, it is better to limit the capabilities of artificial
intelligence, to make the framework for the development of new ca-
pabilities more rigid. It will be easier to extend them later, because if
you do not introduce restrictions, it will be much more difficult to
force Al into rigid frameworks.

In any case, rules for the safe use of Al must be developed, as has
long been done for technology, chemicals, pharmaceuticals, erc.”
The process, called alignment in English (roughly speaking, adapta-
tion, balancing the goals and contradictions), aims to ensure that the
behavior of LLM benefits humans and does not harm them. This is
usually achieved by configuring the model so that the desired behav-
iour is strengthened and the undesired behaviour is weakened.
The analogous process in humans is called parenting. This is how
people raise their children.

Of course, one can agree that there are fundamental limitations to
such ‘training’ of large language models (Wolf et al. 2023), and that
deviations and incidents are always possible. But the same thing hap-
pens with technology, which sometimes seriously fails a person.
However, the rules of operation and safety make such human-made
disasters a rare and largely tolerable phenomenon. The same will hap-
pen with Al, if rules for ‘safe generative artificial intelligence’ are
created. And these rules need to be developed and implemented eve-
rywhere.

How far will the ‘human game with AI’ go? Daniel Bell, the
author of the theory of post-industrial society, identifies ‘the changing
nature of labor’ as one of its dimensions. Human life in pre-industrial
society was, in his terminology, a ‘game against nature’, that is, the
interaction between humans and natural forces and resources. In in-
dustrial society, nature is replaced by an artificial environment (ma-
chines). There is a ‘man-machine relationship’. In a post-industrial
society, in which the service sector is the major one, the leading role,
according to Bell, is played by the ‘game between people’ (Bell
1973). Bell emphasizes that ‘people must learn to live with each other’
(Bell 1984: 20-21). Unfortunately or fortunately, the ‘game of man
with man’ has now greatly reduced its scope. However, a new kind of
game — ‘the game of human with artificial intelligence’ — is rapidly
gaining momentum, with the result that personal communication be-
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tween people is increasingly being replaced by communication via the
Internet. And now it is rapidly being replaced by communication with
Al in the form of Alice, Alexa or other assistants. This is largely in-
evitable. However, to paraphrase Daniel Bell, ‘people will have to
learn and live with artificial intelligence.” But to do this, we need to
curb the ambitions of those forces that want to use Al to enslave so-
ciety, to ‘cross-flash’ our psychology, to replace our freedom of
choice. To learn to live in harmony with Al, we must develop clear
and strict rules for it and force its owners to obey them.

The sixteenth-century English philosopher Francis Bacon said,
‘Money is a very good servant, but a bad master.” And this idea ap-
plies perfectly to the situation with artificial intelligence.

* %k %k

We are moving forward faster and faster, but always along an un-
charted path, groping our way, with very little idea of the consequenc-
es of using our innovations. And that is cause for concern. ‘Perhaps
we should worry more about the fact that we are rewriting the code of
life on Earth at a terrifying pace, usually without even considering that
this is what we are doing’ (Field 2015). But it is high time for us to
become aware of the consequences of every new step. And although
we have no choice but to move forward, a maximum of caution, wis-
dom, prudence and even some humility before the greatness of the
Universe and the world, a deep respect for the legacy left to us by bil-
lions of years of biological evolution are absolutely necessary on this
path. And then our persistence, knowledge and (albeit still weak) fore-
sight will allow us to safely reach new heights of human power and
leave descendants capable of preserving it.

FUNDING

The research was supported by the Russian Science Foundation (pro-
ject No. 23-11-00160 ‘Modeling and forecasting the development of
the BRICS countries in the 21* century in the context of global dy-
namics’).

NOTES

' MANBRIC is an acronym for seven areas that we believe will play the
leading role in the future: medicine, additive technologies, nanotechnology, bio-
technology, robotics, ICT and Al, and cognitive technologies.

2 When modelling neural networks, the developers strive to make them as simi-

lar as possible to biological neural networks in terms of information processing. In
such networks, information is encoded in the form of intervals between pulses gen-



184 Social Evolution & History / September 2024

erated by a neuron in response to locally integrated excitation in space and time
from pulse signals arriving at its inputs. The technology focuses on a fully hardware
implementation (Benderskaya, Tolstov 2013; Gavrilov, Kangler 2015).

3 A feature of neuromorphic networks is the ability to model fragments of the
biological nervous system and the intellectual properties of the brain; evolutionary
computation model describes natural evolution and formalizes the basic laws of
genetics; swarm intelligence models the social behavior of organisms living in a
colony (swarm, flock, efc.); artificial immune systems model the basic principles
of biological immune systems; fuzzy systems are based on studies of the interac-
tion between organisms and the environment (Skobtsov 2008).

* Let us recall that in the philosophy of artificial intelligence, the general
(strong, universal) Al is a hypothetical Al capable of performing any task that
humans can perform (we discussed this in detail in the first article). It is still a
hypothesis, and it is still unclear whether this is possible in principle, but progress
in this direction is much faster than previously thought, and its pace may increase
significantly in the future. That is why there is a danger of the uncontrolled use of
increasingly powerful and sophisticated Al

> It has been pointed out that the rapid development of artificial intelligence
technology is the main challenge for humanity (Eden et al. 2012). Since this was
first discussed, communication technologies, data analysis and surveillance tech-
nologies have advanced very significantly, even radically. As a result, the problem
has become even more urgent. A number of works have already been devoted to
the analysis of various aspects of this problem in the present and future (see, e.g.,
Westin 1966; Ashman et al. 2014; Cecere et al. 2015; Moustaka et al. 2019;
Schwartz 1999; Solove 2008; Brammer et al. 2020; Alharbi 2020; Grinin L.,
Grinin A. 2023).

% There is a lot of hype around this chat, from apocalyptic predictions to nihil-
ism (see below for more details). For example, some modern statistics show that
ChatGPT is currently ‘getting stupid’ due to the large number of requests and the
percentage of its correct answers is decreasing. Whether this will affect future de-
velopment or whether this shortcoming can be eliminated is not yet entirely clear.

7 When preparing this article, we have widely used information from the
‘Theworldisnoteasy’ telegram channel (https://t.me/theworldisnoteasy).

¥ Schismogenesis is a change in individual behaviour as a result of the accu-
mulation of experience in interactions between individuals.

® For example, although it is quite doubtful, the market for generative Al
alone (i.e., ChatGPT and other chatbots) could grow 30-fold to $1.3 trillion by
2032 (see e.g. Rudnitsky 2023).

10 As a result, companies that mentioned Al in their Q2 earnings reports had
a better stock price performance than those that did not, according to FACTSET
calculations. This Al-fuelled hype, which resembles a scam, has been going on for
more than half a year. To take just one example: on September 12, 2023, Tesla
shares soared, after Morgan Stanley analysts strongly linked the company to arti-
ficial intelligence in their report. The company plans to spend more than $1 billion
on a supercomputer called Dojo to train Al on self-driving cars. The analysts be-
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lieve that this will open up new big markets for the company and add $600 billion
to its capitalization. It is a long way off, but Tesla added $80 billion on the same
day. Its share price rose by more than 10 %, the most since January this year. In
this sense, the Al hype reminds another famous mania, the dot-com bubble of the
1990s. At that time, any company with something like ‘*.com’ in its name could
expect to see a multiple, if not an order of magnitude, increase (Baranov 2023).

" This has happened even with such a terrible threat as nuclear weapons. The
mutual danger of the opposing sides reduced the risk of their use of nuclear weap-
ons, although today, unfortunately, there is again much and irresponsible talk of
nuclear war.

12 A group of American writers have filed a lawsuit against OpenAl in feder-
al court in Manhattan. In their lawsuit, they accuse the company of using their
copyrighted texts to train the ChatGPT artificial intelligence software (Ott 2023).
The actors are also protesting the use of their faces to train the neural network,
which could lead to their partial replacement and save filmmakers a lot of money.
The protest includes voice actors and members of the Union of Russian Announc-
ers, who want to amend the law to help protect them from illegal voice synthesis.

'3 Already today, in many countries, including Russia, the public reproduc-
tion of certain words or expressions becomes grounds for public ostracism, perse-
cution or even criminal prosecution. And doubting the credibility of some histori-
cal events like the Holocaust (or its scale) can also lead to criminal charges. But if
you can be imprisoned for a word (with freedom of speech), why not go further
and be imprisoned for a thought?

'* In some places, we may simply have no time. Indeed, the only atomic
bombing in history took place because no one yet suspected the consequences of
such weapons and there was a war going on. And if the bombs had been created
three or four months later, such a bombing would simply not have happened. The
same is true of COVID-19. The speed of its spread and the imposition of a course
of action did not allow society to control the use of vaccines. Now, for many years
to come, we will learn about new and more serious side effects of vaccination.
The speed of Al development may lead to some extremely undesirable conse-
quences. Meanwhile, globalists and those in power are trying to take advantage of
society’s inexperience and disorganization to implement certain innovations that
can cause serious harm.

' The first steps are already being taken in this direction. For example, An-
thropic (an active participant in the race for ever smarter Al) has published its
‘Responsible Scaling Policy for AI’ (https://www.anthropic.com/in-dexanthropics
responsiblescaling-policy). But this will require very serious legislative changes.

REFERENCES

Airhart, M. 2023. Brain Activity Decoder Can Reveal Stories in People's
Minds. College of Natural Sciences, May 1. URL: https://cns.utexas.edu/
news/podcast/brain-activity-decoder-can-reveal-stories-peoples-minds.

Alharbi, F. S. 2020. Dealing with Data Breaches amidst Changes in Technol-
ogy. International Journal of Computer Science and Security (1IJCSS) 14
(3): 108-115.



186 Social Evolution & History / September 2024

Allen Institute. 2020. An Automated Pipeline for Understanding How the
Brain is Wired. Allen Institute, February 10. URL: https://alleninstitute.
org/news/an-automated-pipeline-for-understanding-how-the-brain-is-wired/.

Amazon. 2023. What is Generative Artificial Intelligence? Amazon. URL:
https://aws.amazon.com/ru/what-is/generative-ai/. Original in Russian (Uto
TaKoe TeHEPATHBHBIN UCKYCCTBEHHBINA HHTEIICKT?).

Ashman, H., Brailsford, T., Cristea, A. L., Sheng, Q. Z., Stewart, C., Toms, E. G,
and Wade, V. 2014. The Ethical and Social Implications of Personaliza-
tion Technologies for E-learning. Information & Management 51 (6):
819-832. DOI: 10.1016/j.im.2014.04.003.

Baranov, G. 2023. Nasdaq: Growth on Rumours — Decline on Facts. Ex-
pert.ru, September 12. URL: https://expert.ru/2023/09/12/aktsii-ssha/ .
Original in Russian (bapanoB I'. Nasdaq: poct Ha ciyxax — majieHue Ha
¢axrax. Expert.ru. 12 cents0ps). Accessed August 22, 2023.

Bell, D. 1973. The Coming of Post-Industrial Society: A Venture in Social
Forecasting. New York: Basic Books, Inc.

Bell, D. 1984. Post-Industrial Society. In Shakhnazarov G. Kh. (ed.), ‘Ameri-
can Model’: With the Future in Conflict (pp. 16-24). Moscow: Progress.
Original in Russian (bemn [I. TloctunayctpuaibHoe 00miecTBo // «Ame-
PUKAHCKAst MoOenvy. ¢ byoywum 6 Kon@aukme / non oodur. pen. I'. X.
Ilaxnazaposa. M.: TIporpecc, C. 16-24).

Benderskaya, E. N., Tolstov, A. A. 2013. Trends in the Development of Hard-
ware Support for Neurocomputing. Nauchno-tekhnicheskiye vedomosti
SPbGU 3 (174): 9—-18. Original in Russian (bennepckas E. H., Tonctos A. A.
TenpeHmy pa3BUTHS CPEICTB aIMapaTHON MOAAEPKKHA HEHPOBBIYHCIIEC-
uuit. Hayuno-mexnuueckue gedomocmu CIIOIY. Ne 3(174). C. 9-18).

Biswas, S. 2023. ChatGPT and the Future of Medical Writing. Radiology,
February 2: 223312. DOI: 10.1148/radiol.223312.

Brammer, S., Branicki, L., Linnenluecke, M. 2020. COVID-19, Societaliza-
tion and the Future of Business in Society. Science of the Total Environ-
ment 34 (4): 2-7. DOIL: 10.5465/amp.2019.0053.

Gavrilov, A. V., Kangler, V. M. 2016. Neuromorphic Technologies: Status
and Development Prospects. In Ughlev, V. A. (ed.), Proceedings of the
VII Russian scientific and technical conference ‘Robotics and artificial in-
telligence’ (Zheleznogorsk, December 11, 2015) (pp. 148—154). Krasno-
yarsk: SFU. Original in Russian (I'aBpunoB A. B., Kanrnep B. M.
HeiipomophHbIe TEXHONIOTHH: COCTOSIHUE W TMEPCHEKTUBHI pa3BUTHS. Po-
bomomexHuka u uckyccmeeHuvlil unmennekm (2. JKenesnozcopck, 11 Oe-
xabps 2015 2.) / Pen. B. A. Yrnes. — KpacHosipck: COV. C. 148-154).

Cecere, G., Le Guel, F., Soulié, N. 2015. Perceived Internet Privacy Concerns
on Social Networks in Europe. Technological Forecasting and Social
Change 9: 277-287. DOI: 10.1016/j.techfore.2015.01.021.



Grinin et al. / The Evolution of Artificial Intelligence 187

Cepelewicz, J. 2016. The U.S. Government Launches a $100-million ‘Apollo
Project of the Brain. Scientific American, March 8. URL: https://www.scien-
tificamerican.com/article/the-u-s-government-launches-a-100-million-apollo-
project-of-the-brain/.

Chat GPT. 2023. Chat GPT and the Talking Dog with Dr. Terry Sejnowski.
URL: https://www.youtube.com/watch?v=dZOEXNIrZLI. Accessed Au-
gust 30, 2023.

Eden, A. H., Moor, J. H., Seraker, J. H., Steinhart, E. (eds.) 2012. Singularity
Hypotheses: A Scientific and Philosophical Assessment. Berlin: Springer.
DOI: 10.1007/978-3-642-32560-1.

Field, D. 2015. Perfect Genetic Knowledge. MADAN, October 6. URL:
https://madan.org.il/ru/node/126996. Accessed September 16, 2024.

Fraley, A. 2023. AI Bible: [5 in 1] The Most Updated and Complete Guide |
From Understanding the Basics to Delving into GANs, NLP, Prompts,
Deep Learning, and Ethics of Al Kerala: AlgoRay Publishing.

Gates, B. 2023. The Age of Al has Begun: Artificial Intelligence is as Revolu-
tionary as Mobile Phones and the Internet. URL: https://www.gatesnotes.
com/The-Age-of-Al-Has-Begun. Accessed August 28, 2023.

Grinin, L. E., Grinin, A. L. 2015a. Cybernetic Revolution and the Sixth Tech-
nological Mode. Istoricheskaya psikhologiya i sotsiologiya istorii 8 (1):
172-197. Original in Russian (I'punun JI. E., T'punun A. JI. Kubepueru-
Yeckasi PEeBOJIIOLMUS M LIECTOW TEXHOJOTHUeCKHH yknan. Mcmopuueckas
ncuxonoeus u coyuonoaus ucmopuu, 8 (1). C. 172-197).

Grinin, L. E., Grinin, A. L. 2015b. From Choppers to Nanorobots. The World is
on the Way to the Epoch of Self-Regulating Systems. Moscow: Moscow
branch of Uchitel Publishers. Original in Russian (I'punun JI. E., T'pu-
auH A. JI. Om pyoun oo nanopodbomos. M.: Mock. pen. m3n-sa «Ydm-
TEJbY).

Grinin, L., Grinin, A. 2016. The Cybernetic Revolution and the Forthcoming
Epoch of Self-Regulating Systems. Moscow: Uchitel.

Grinin, L. E., Grinin, A. L. 2023. Opportunities and Dangers of Future Tech-
nologies. Istoriya i sovremennost 1: 63-87. Original in Russian (I'pu-
auH JI. E., I'puaun A. JI. BO3MOXHOCTH U OITACHOCTH TEXHOJOTHI OyIy-
mero. Mcmopus u cogpemennocms. Ne 1. C. 63-87).

Grinin, L., Grinin, A., Korotayev A. 2017a. Forthcoming Kondratieff Wave,
Cybernetic Revolution, and Global Ageing. Technological Forecasting
and Social Change 115: 52—-68. DOI: 10.1016/j.techfore.2016.09.017.

Grinin, L., Grinin A., Korotayev A. 2017b. The MANBRIC-Technologies in
the Forthcoming Technological Revolution. In Devezas, T., Leitdo, J.,
Sarygulov, A. (eds.), Industry 4.0 — Entrepreneurship and Structural
Change in the New Digital Landscape: What is Coming on Along with the
Fourth Industrial Revolution (pp. 243-261). N. p.: Springer. DOI:
10.1007/978-3-319-49604-7 13.



188 Social Evolution & History / September 2024

Grinin, L., Grinin, A., Korotayev, A. 2020. A Quantitative Analysis of World-
wide Long-Term Technology Growth: From 40,000 BCE to the Early 22™
Century. Technological Forecasting and Social Change 155: 1-15.

Grinin, L., Grinin, A., Korotayev, A. 2021. Does COVID-19 Accelerate the
Cybernetic Revolution and Transition from E-government to E-state? In
Grinin, L. E., Korotayev, A. V. (eds.), Kondratieff Waves: Processes, Cy-
cles, Triggers, and Technological Paradigms (pp. 95—125). Volgograd:
Uchitel.

Hawkins, J., Blakeslee, S. 2004. On Intelligence. New York: Owl Books.

Helbing, D., Mahajan, S., Hanggli Fricker, R., Musso, A., Hausladen, C. I,
Carissimo, C., Carpentras, D., Stockinger, E., Argota Sanchez-Vaqueri-
z0, J., Yang, J. C., Ballandies, M. C., Korecki, M., Dubey, R. K., Pourna-
ras, E. 2023. Democracy by Design: Perspectives for Digitally Assisted,
Participatory Upgrades of Society. Journal of Computational Science 71.
URL: https://www.sciencedirect.com/science/article/pii/S1877750323001
217?via%3Dihub.

Hofstadter, D. 2023. Douglas Hofstadter is ‘Terrified and Depressed” when
thinking about the risks of Al. Reddit. URL: https://www.reddit.com/
r/slatestarcodex/comments/14pqxb8/douglas_hofstadter is_terrified and
depressed/.

IBM Institute for Business Value. N.d. Augmented Work for an Automated,
Al-driven World. URL: https://www.ibm.com/thought-leadership/insti-
tute-business-value/en-us/report/augmented-workforce.

Kasparyants, D. 2022. On the Development of Basic AI Models. URL:
https://rdc.grfc.ru/2022/07/ai_foundation_models_development/.  Original
in Russian (Kacnapbsuu . O pazsumuu 6azosvix mooeneti UH).

Lund, B. D., Ting Wang. 2023. Chatting about ChatGPT: How May Al and
GPT Impact Academia and Libraries? Library Hi Tech News 40. DOI:
10.1108/LHTN-01-2023-00009.

Marx, K., Engels, F. 1955. Manifesto of the Communist Party. In Marx K.,
Engels F., Collected Works. 2™ ed. Vol. 4 (pp. 419-459). Moscow: State
Publishing House of Political Literature. Original in Russian (Mapxkc K.,
Onrensc @. Manudect kommyHnuctuueckoil naptuu / K. Mapke, @. Dn-
rensc // Cou. 2-e w3a. T. 4. M.: T'oc. uza-Bo monut. nut-psl, C. 419—459).

Moustaka, V., Theodosiou, Z., Vakali, A., Kounoudes, A., Anthopoulos, L. G.
2019. Enhancing Social Networking in Smart Cities: Privacy and Security
Borderlines. Technological Forecasting and Social Change 142: 285—
300. DOI: 10.1016/j.techfore.2018.10.026.

Ott, T. 2023. OpenAl Lawsuit: US Authors Allege ChatGPT Copyright Theft.
URL: https://www.dw.com/en/openai-lawsuit-us-authors-allege-chatgpt-co-
pyright-theft/a-66895907?maca=en-rss-en-all-1573-rdf.



Grinin et al. / The Evolution of Artificial Intelligence 189

Razin, A. V. 2019. Ethics of Artificial Intelligence. Filosofiya i obshchestvo 1:
57-74. DOL: 10.30884/jf10/2019.01.04. Original in Russian (Pazun A. B.
OTHKa UCKYCCTBEHHOTO MHTeINeKTa. Qunocogus u obwecmso, 1. C. 57—
74.).

Rudnitsky, J. 2023. ChatGPT to Fuel $1.3 Trillion AI Market by 2032, New
Report Says. Bloomberg, June 1. URL: https://www. bloomberg.com/news/
articles/2023-06-01/chatgpt-to-fuel-1-3-trillion-ai-market-by-2032-bi-report-
says. Accessed August 30, 2023.

Schmidhuber, J. 2014. Deep Learning in Neural Networks: An Overview.
Technical Report IDSIA-03-14. URL: http://arxiv.org/pdf/1404.7828.pdf.
Accessed August 29, 2023.

Schwartz, P. M. 1999. Internet Privacy and the State. Connecticut Law Re-
view 32: 815-829.

Skobtsov, Yu. A. 2008. Fundamentals of Evolutionary Computation. Donetsk:
Don-NTU. Original in Russian (CkoouoB 0. A. Ocnogwl 3601104u0HHbIX
sviuucnenuti. JJonenx : JJonHTY).

Solove, D. J. 2008. Understanding Privacy. Harvard: Harvard University Press.

The world is not easy. N.d. Little-Known Interesting Things (Sergey Karelov's
author's channel). URL: https://t.me/theworldisnoteasy. Original in Rus-
sian (Manou3sBecTHOe nHTEpecHoe (aBropckuii kanan Ceprest Kapenosa).

Westin, A. F. 1966. Science, Privacy, and Freedom: Issues and Proposals for
the 1970s. Part I. The Current Impact of Surveillance on Privacy. Colum-
bia Law Review 66 (6): 1003—1050.

Wolf, Y., Wies, N., Avnery, O., Levine, Y., Shashua, A. 2023. Fundamental
Limitations of Alignment in Large Language Models. URL: https://arxiv.
org/abs/2304.11082.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


