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Artificial Intelligence?

• Many definitions, no agreement

• A very practical definition: «the science of 
making machines do things that would 
require intelligence if done by man»

• There are many ways to create AI

• A very popular approach is machine learning

Artificial Intelligence
Programs with the ability of doing tasks that require intelligence

Machine Learning
Algorithms with the ability to learn tasks from examples

Deep Learning
ML algorithms adapting and learning from big data

Generative AI
DL algorithms designed to create content
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Generative AI
A novel disruptive approach to AI: it is no longer performing 
specific tasks but it generates new content

This kind of models are named Generative AI (GenAI)
• The content to be generated is specified with a textual prompt
• We can create anything: text, images, music, video, programs, 

cats
• Even molecules, peptides, proteins, drugs

Well-known example: ChatGPT, a chatbot exploiting GPT, a 
large language model (LLM) based on a recent neural 
architecture named Transformer



ChatGPT will answer on any topic



What is GPT, really?

• GPT creates a sequence of tokens that «answers» to the prompt 
entered by the user

• There is no interpretation of the prompt

• The tokens are chosen on a probabilistic 
basis, and the probabilities are 
pre-calculated during training using 
billions of textual examples



GPT’s answer building process

GPT selects the next word given the preceeding context

[Cevoli et al., Royal Soc Open Science 
2022]



ChatGPT does not know what it is talking 
about
• ChatGPT DOES NOT comprehend the prompt

• ChatGPT DOES NOT KNOW the context for the answer 
(we can provide some context in the prompt, 
but there are strong limitations)

• ChatGPT is NOT DESIGNED to create logically sound sentences, 
consistent, nor based on facts

• Language with its rules emerges from the neural network, the 
sentences are just a consequence of GPT’s parameters, there is no 
mechanism for truth check



The issue of «hallucinations» 

• LLMs just concatenate tokens and do not necessarily rely on trusted 
sources: they create formally flawless text that can be false

• A LLM can cite false documents, make up facts and 
statements, cite inexisting papers, lie, be contradictory, 
and so on: so-called «hallucinations»

• I find this term misleading, confabulations is a bit better

• Hallucinations are intrinsic to the technology
and thus cannot be solved



Hallucinations are harmful 



Counterfeit reasoning

• Some LLms can display the «thinking» process used to 
produce an answer: techo-optimists will say that this solves 
hallucinations

• Alas, the reasoning process is generated by… the LLM itself

• As a consequence, the thought itself can be an hallucination 
– 
the burden of the proof is offloaded to the user



DeepSeek wondering whether 333331 is a 
prime…

> DeepSeek, why is 333331 not a prime number?

<think> Alright, so I'm trying to figure out why 333331 isn't a prime number. First off, what exactly 
is a prime number again? From what I remember, a prime number is a number greater than 1 that has no 
positive divisors other than 1 and itself. So if a number like 333331 has any divisors besides 1 and 
333331, it's definitely not prime. Okay, let's start by checking the smaller primes to see if they 
divide into 333331 evenly. I'll begin with 2, but that's easy—any even number ends with 0, 2, 4, 6, 
or 8. Since 333331 ends with a 1, it’s odd, so it's not divisible by 2. Next up is 3. There's a trick 
for checking divisibility by 3: add up all the digits and see if the sum is divisible by 3. So, 3 + 3 
+ 3 + 3 + 3 + 1 equals... let me calculate that again. That should be 3 * 5 plus 1, which is 16. Is 
16 divisible by 3? No, because 3 times 5 is 15 and 16 minus 15 is 1, so the remainder is 1. So, 3 
doesn't divide evenly into 333331. Moving on to 5. Numbers divisible by 5 end with a 0 or a 5. Since 
our number ends with a 1, it's not divisible by 5 either. What about 7? There's a rule for checking 
divisibility by 7 that might be helpful here, but honestly, I'm not sure off the top of my head. 
Maybe I should try dividing 333331 by 7 and see what happens.

Let's see: Dividing 333331 by 7... well, 7 times 47600 is 333200, which leaves a remainder of 131. 
Then adding another 7 gives me 333207, and the remainder would be -85 or something like that? Hmm, 
I'm not sure if that's correct. Maybe my method is off.

Let me try dividing it step by step:
- First, how many times does 7 go into 3? It doesn't; so we look at 33. 
- 7 goes into 33 four times (since 7*4=28), with a remainder of 5.
- Bring down the next 3: making it 53.
- 7 goes into 53 seven times (7*7=49), leaving a remainder of 4.
- Bring down the next 3: making it 43.
- 7 goes into 43 six times (7*6=42), with a remainder of 1.
- Bring down the next 3: making it 13.
- 7 goes into 13 once, leaving a remainder of 6.
- Bring down the last digit 1: making it 61.
- 7 goes into 61 eight times (7*8=56), with a remainder of 5.
So, putting that all together, I think I got an approximate quotient of 47609 and a small remainder. 
But wait, if the division didn't come out even, then it's not divisible by 7. So maybe there was a 
mistake in my calculation? Let me check: Wait, when I did 333207 divided by 7, that would be exactly 
47609 with no remainder because 7*47609 equals 333263, but our number is 333331. Wait, am I getting 
confused here? Maybe I should double-check the division. Alternatively, maybe it's easier to 
recognize that 333331 divided by 7 gives a quotient of approximately 47609 with some remainder, 
meaning that it's not divisible by 7. So, that suggests that 7 isn’t a factor either. 

Proceeding on to the next prime number, which is 11. The rule for 11 involves alternating adding and 
subtracting digits. Let me try that: Starting from the right: +3 -3 +3 -3 +3 -1 = 0. Wait, does that 
mean it's divisible by 11? Hmm, I think so, because the difference between the sum of the 
even-positioned digits and the sum of the odd-positioned digits is zero. That usually means a number 
is divisible by 11. Let me verify: Number: 3 3 3 3 1. Even positions (from right): position 2 is 3, 
position 4 is 3. Odd positions (from right): position 1 is 3, position 3 is 3. So, sum of even 
positions: 3 + 3 = 6. Sum of odd positions: 3 + 3 = 6. Difference: 0. Yes, that means 333331 is 
divisible by 11. So, if it's divisible by 11, then it can't be prime because prime numbers have only 
two distinct positive divisors. Therefore, since we've found a divisor other than 1 and itself (which 
are 11 in this case), that rules out 333331 being a prime number. Wait, but the initial question was 
asking why 333331 isn't a prime number, so I guess showing that it's divisible by 11 would answer 
that. </think>

> DeepSeek, why is 333331 not a prime number?

…

To determine whether 333331 is a prime number, we can perform divisibility tests and find 
its factors.
First, check if the number is even: 333331 ends with a 1, so it's not divisible by 2.
Next, test for divisibility by 3: Sum of digits = 3 + 3 + 3 + 3 + 1 = 13. 
Since 13 isn't divisible by 3, the number is not divisible by 3. 
Check for divisibility by 5: The last digit is 1, so it's not divisible by 5.
Test for divisibility by 7: Performing long division or using a specific rule might be 
necessary, but based on the earlier reasoning, the remainder isn't zero, indicating it's 
not divisible by 7.
Next, check divisibility by 11: Use the alternating sum of digits. Starting from the right: 
+3 -3 +3 -3 +3 -1 = 0. Since the difference is zero, 333331 is divisible by 11.
Having found that 333331 can be divided evenly by 11, it's clear that it has more than two 
distinct positive divisors (specifically, 1 and 11). Therefore, **333331 is not a prime 
number.**

Nope, 333331 is indeed a prime number 🥹

And so are 31, 331, 3331, 33331, 333331…

Chain-of-thought is not a solution to 
hallucinations, although it can help to detect 
false conclusions… alas, to do so, you have 
to read a lot of AI slop and know your topic 
well



Hallucinations cost lives

The Pentagon now leverages LLMs to 
support military operations

The Pentagon exploited Anthropic’s Claude 
to select >1000 targets (+GPS coordinates)

The LLM seems to have hallucinated or 
misjudged military targets, selecting a school 🡪 
the US killed more than 160 students as a result

Automation bias + accountability issue





Whoever controls the AIs 
decides who lives and who dies
• One AI system used by Israel (Lavender) is kwown to have a 10% of false 

positives: thousands of women and children with no link with terrorism 
are being killed as a consequence

• Anthropic wanted safeguards and ethics 🡪 The Pentagon outright ignored 
Amodei’s requests, and it is using the system as we speak



Counterfeit developers



MIT report «State of AI business 2025»

• Despite $30–40 billion in enterprise investment 
into GenAI, a surprising result in that 
95% of organizations are getting zero return 

• ChatGPT, Copilot improve individual productivity 
but do not impact P&L performance at all

• «The core barrier is not infrastructure, regulation, or talent. It is 
learning. Most GenAI systems do not retain feedback, cannot adapt 
to context, nor improve over time»



MIT report «State of AI business 2025» 
[1/2]



Internet is dying



Is there anybody out there?
• Estimated proportion of fake accounts on Facebook: 

448 million in 2020 [Moore, Internet Policy Review, 12:1, 2023]

• 100 million fake accounts on Instagram, 14% are inactive followers

• TikTok removed 33 million fake accounts just in Q3 2022 

• These counterfeit accounts are often bots spreading disinformation 
about science, medicine, vaccines, politics, etc.

• Disinformation damages democracies (see, e.g., 
Cambridge Analytica, targetet disinformation lead to Brexit)



Counterfeit social media users



Counterfeit priests

Recentely, Pope Leo XIV met Rome’s priests 
and gave the following advice:

«[F]accio l’invito a resistere alla tentazione di 
preparare le omelie con l’intelligenza artificiale! 
Come tutti i muscoli nel corpo se non li 
utilizziamo, se non li muoviamo muoiono, il 
cervello ha bisogno di essere utilizzato, allora 
anche la nostra intelligenza, la vostra 
intelligenza bisogna esercitarla un po’ per non 
perdere questa capacità (…) Mai [l’AI] arriverà a 
poter condividere la fede! (…) [L]a gente vuole 
vedere la tua fede, la tua esperienza di aver 
conosciuto e amato Gesù Cristo e il suo 
Vangelo. E questo è qualcosa che dobbiamo 
coltivare continuamente»



Issues of GenAI: not just chatbots

• Generative models go beyond chatbots

• We can generate pictures, music, videos 
(e.g., with diffusion models)

• What could possibly go wrong?



Counterfeit music
Millions of listeners for nonexisting bands

Everything is fake: the biography, the photos, 
the music, the lyrics, all of it

The royalties are very real though

AI generated music does not require any 
effort nor capabilities, and takes away 
listeners from human composers

Huge shift in royalties, from artists to the 
AI providers



Counterfeit art

Diffusion models can be exploited to 
implement text-to-image

We can now create infinite images 
and «paintings», in any style, in a 
single click

These models can be trained with the 
style of living artists, who cannot 
opt-out and get kicked out of 
business



Counterfeit actors







Who’s to blame?
The original image was posted on social media 
and progressively altered using AI to make it 
look «sharper and cleaner»

The police sent the counterfeit image 
to the ANSA press agency

Police did not warn the picture was fake

The media considered the ANSA picture
real, due to authority principle

This is the fastest way to destroy trust in 
police



Nekima Levy Armstrong

Professor of Law at University of 
Minneapolis

Lawyer and social activist

Former director of the African American
History Museum in Minneapolis

President of the NAAPC 
(National Association for the
Advancement People of Colour) 







UNESCO’s Ministerial Dialogue 
on Science Diplomacy (2025)
Geopolitical tensions and rapid 
technology development are posing new 
planetary risks
• UNESCO wants to create a new framework for 

today’s society needs, and explore novel 
directions for peace and human rights protection 

• «Cyberdiplomacy»

Most frequent topics mentioned:
• Global warming / drought

• Disinformation, fake news
• Artificial Intelligence exacerbating 

inequalities and discriminations



Manipulating Aligning the AI



A very recent comment
by Padre Paolo Benanti

• Musk claims Grok AI is «neutral» and 
«truth seeker»

• Empirical evidence shows that Grok is 
just parroting Elon Musk’s personal 
ideas

• AI platforms will just replicate their 
owners beliefs and values and will be 
leveraged to shape society and seek for 
complete cultural egemony



Grok 4 defends counterfeit news, pretty 
stubbornly



Counterfeit
Iran wars



A counterfeit society
• Counterfeit experts take non-reversible decisions on our lives

• Counterfeit military personnel take non-reversible actions on citizens

• Counterfeit people spread falsity and disinformation on social media, 
including the governments which, deliberately, creates counterfeit material 
to manipulate the masses 

• Even art and human expression is nowadays largely counterfeit 

• We can no longer trust what we see, what we hear, what we read: 
we live in a counterfeit society



Dennett’s final comment



Thank you! :)

🦋@aresio.bsky.social  ·  marco.nobile@unive.it



Mitigating hallucinations: RAGs

• Search engines (say, Google) are based on indexing and ranking

• Search engines explore the internet and index all content, ranking 
the results for relevance in order for information to be efficiently and 
effectively retrieved

• Fundamentally different with respect to LLMs generating text with a 
neural network and a probabilistic approach

• A mix of the two approaches is a RAG (Retrieval Augmented 
Generation) where actual information is retrieved first (e.g., from 
internet or a knowledge base) and then fed to the generative AI



2. Retrieval



Mitigating hallucinations: large contexts

• A “context”, in a LLM, is some text that the model can consider 
or “remember”, in addition to the prompt, at any one time

• Larger context enables an AI model to process longer inputs 
and incorporate a greater amount of information into each 
output

• We could think of filling the context with trusted sources (e.g., 
articles, books) to reduce hallucinations



Bigger is better? Well…

Empirical evidence shows that 
larger contexts can make 
hallucinations worse
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