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Processing text



Language modelling

[ Taylor Swift is one of the most famous _______ ]singers

artists
persons
women



Language modelling

Predicting the next word in a sequence



Discussion

1) In the language modelling classification problem, 
what are the labels used to train the ML model? 

2) What is the “prediction” phase about?



Language modelling: training phase

self-supervised learning



Language modelling: prediction phase



Discussion

Why don’t we get the same answer when we 
regenerate a response?



Discussion

How can we make the answer 
more or less deterministic? 



Why GPT?



Learning phases of GPT

requires more sophisticated labels



Questions

What chatGPT does when it does not “know” the 
answer to your question?

Why does chatGPT “hallucinate”?



Quiz

Do LLMs suffer from biases? 

Can we trust the output is correct?

Yes    No

Yes    No

Are LLMs intelligent?



https://futurism.com/the-byte/ai-internet-generation



Experiments and outcomes
L. Pappalardo et al. A survey on the impact of AI-based recommenders on human behaviours, 2024, https://doi.org/10.48550/arXiv.2407.01630

https://doi.org/10.48550/arXiv.2407.01630


● [148] Shumailov et al. 2024

Selected studies:



Examples on Urban Mapping



AI models collapse when trained on recursively 
generated data

Type: Simulation controlled

VLOP: LLMs

Outcomes: model collapse

Shumailov et al., Nature 2024



Model collapse

“Degenerative learning process in which models start forgetting 
improbable events over time, as the model become poisoned 

with its own projection of reality.”



Model collapse

Focus on fine-tuning over generations:

● OPT-125m model (from META)

● Fine-tuning on wikitext2 dataset

○ around 2M documents

● Training sequences are truncated to 64 tokens

● The model is asked to predict the next 64 tokens



Model collapse

Scenario 1:
● 5 epochs

● no original training data

Scenario 2:
● 10 epochs

● 10% original training preserved



Model collapse

Many repetitions in later 
generations

Ablation test:
● a repeating penalty is 

added
● the resulting model is 

even worse
● repetitions are not the 

cause of collapse



The reliance of deep learning algorithms on 
large scale datasets represents a significant 
challenge when learning from low resource 
sign language datasets. This challenge is 
compounded when we consider that, for a 
model to be effective in the real world, it must 
not only learn the variations of a given sign, 
but also learn to be invariant to the person 
signing. In this paper, we present a new 
approach to addressing these challenges, 
by introducing a novel loss function, which 
we call the “Mixed Pairwise Loss”, that can 
be applied to both the training and testing 
of deep learning models. We present a 
number of experiments that demonstrate 
the effectiveness of the proposed method.

The reliance of deep learning algorithms on 
large scale datasets represents a significant 
challenge when learning from low resource 
sign language datasets. This challenge is 
compounded when we consider that, for a 
model to be effective in the real world, it must 
not only learn the variations of a given sign, 
but also learn to be invariant to the person 
signing. In this paper, we propose a novel 
methodology for learning sign language 
from a low resource dataset. We propose a 
novel methodology for learning sign 
language from a low resource dataset. We 
propose a novel methodology for learning 
sign language from a low resource dataset. 
We propose a novel methodology for 
learning

Generation 0 Generation 10

Scientific Abstracts



The Church of St George is a medieval 
Eastern Orthodox church in the city of 
Kyustendil, which lies in southwestern 
Bulgaria and is the administrative capital of 
Kyustendil Province . The church is located in 
the Kolusha neighbourhood , which was 
historically separate from the city. The church 
is situated on the eastern side of the city , 
at the foot of the Balkan Mountains .  sierp 
2011 the church was declared a cultural 
monument of national importance . The 
church is a single-nave structure with a 
semi-circular apse , with a bell tower above 
the

The Church of St George is a medieval 
Eastern Orthodox church in the city of 
Kyustendil , which lies in southwestern 
Bulgaria and is the administrative capital of 
Kyustendil Province . The church is located in 
the Kolusha neighbourhood , which was 
historically separate from the city . The sierp 
2020. The church is a The church is a The 
church is a The church is a The church is a 
The church is a The church is a The church 
is a The church is a The church is a</s>

Wikipedia text

Generation 0 Generation 10



Gen 0 Gen 5 Gen 10

wiki

news

abstracts



Next-token probability



Next-token probability



Autophagy & common sense



Discussion

Besides text quality, what are other possible 
detrimental consequences of model collapse?



MITIGATING COLLAPSE

● Self-consuming loops on text generation
○ Training GPT-style LLM (nanoGPT)

● Four data augmentation loops: 
○ full synthetic, balanced, incremental, expanding

Briesch et al., Large language models suffer from their own output: An analysis of the self-consuming training loop. arXiv:2311.16822 (2023) 



MITIGATING COLLAPSE

1. Diversity decreases in all cases

2. Degeneration rate depends on the 
proportion of real & generated data

3. The expanding data cycle sees no 
decrease until generation 50
a. authors expect all cycles reach 

zero diversity for enough 
generations

Briesch et al., Large language models suffer from their own output: An analysis of the self-consuming training 
loop. arXiv preprint arXiv:2311.16822 (2023) 



Learning by surprise

Perplexity of a document given a model:



MITIGATING COLLAPSE



MITIGATING COLLAPSE



Discussion

How to distinguish between 
human-made and AI-made content?



Generative AI enhances individual creativity but 
reduces the collective diversity of novel content

Type: Empirical controlled

VLOP: LLMs

Outcomes: diversity loss

Doshi and Hauser, Science Advances 2024



Is ChatGPT enhancing creativity?



Yes: generative AI increases individual creativity



but it makes all stories similar to each other



41

● A. Stöffelbauer, How Large Language Models work, https://bit.ly/3FxKdGj

● Shumailov et al., AI models collapse when trained on recursively generated data, 

Nature 2024, https://www.nature.com/articles/s41586-024-07566-y

● Gambetta et al., Learning by Surprise: Surplexity for Mitigating Model Collapse in 
Generative AI, arXiv:2410.12341 (2025)

● Doshi and Hauser, Generative AI enhances individual creativity but reduces the 
collective diversity of novel content, Sciences Advances 2024

● L. Pappalardo et al. A survey on the impact of AI-based recommenders on human 
behaviours: methodologies, outcomes and future directions, 2024, 
https://doi.org/10.48550/arXiv.2407.01630

○ Section 6 Generative AI Ecosystem

References           Articles (useful for the project): 

https://doi.org/10.48550/arXiv.2407.01630
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To learn more:
● What if 99% of the Metaverse is made by AI? 

https://cifs.dk/news/what-if-99-of-the-metaverse-is-made-by-ai

● From ChatGPT to Google’s Gemini: when would generative AI products fall 
within the scope of the Digital Services Act? https://bit.ly/4byR6D3

Intellectually stimulating:
● Nick Bostrom, "Superintelligence: Paths, Dangers, Strategies", Oxford University 

Press, 2016

● I. Asimov, “Galley Slave”, in The rest of the robots, 1957

● Y. N. Harari, “Nexus: A Brief History of Information Networks from the Stone Age 
to AI”, Random House, 2024

Books, articles, podcasts

https://cifs.dk/news/what-if-99-of-the-metaverse-is-made-by-ai
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Intellectually stimulating:
● Adrienne Mayor, Gods and Robots: Myths, Machines, and Ancient Dreams 

of Technology, Princeton University Press

● H. Gardner, Frames of Mind: The Theory of Multiple Intelligences

Books, articles, podcasts



44

● Code of Practice on marking and labelling of AI-generated content
○ https://digital-strategy.ec.europa.eu/en/policies/code-practice-ai-generated-content 

● Commission publishes second draft of Code of Practice on Marking and 
Labelling of AI-generated content
○ https://digital-strategy.ec.europa.eu/en/library/commission-publishes-second-draft-code-practic

e-marking-and-labelling-ai-generated-content 

Code of Practice for transparency of Gen-AI

https://digital-strategy.ec.europa.eu/en/policies/code-practice-ai-generated-content
https://digital-strategy.ec.europa.eu/en/library/commission-publishes-second-draft-code-practice-marking-and-labelling-ai-generated-content
https://digital-strategy.ec.europa.eu/en/library/commission-publishes-second-draft-code-practice-marking-and-labelling-ai-generated-content

