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Search? Homework? Programming? 
Productivity? Journalism?



How? What? Which, When? 

How is this possible?

Which models are best to use when?3

1
2 What can you do with it and what (better) 

not? 



How is this possible?



Old Ideas…

State of the art until 2010! 
Claude Shannon (1948)



With a lot of data and computation power…



Four recent breakthroughs

Self-learning systems & scaling

Prompt engineering3

1
2 Architecture: the Transformer

Learning from human feedback4



1. Self-learning systems & 
scaling
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100
Hundreds of words
(memo, blog, 
conversation)



10,000
Order of ten thousand 
words
(books,days)



1,000,000
Order of million words
(rich bookshelf, years)



100,000,000
Hundred million words 
(library, lifetime)



10,000,000,000
Order of 10 billion words 
(wikipedia)



English Wikipedia ~4B10,000,000,000
Order of 10 billion words 
(wikipedia)



1,000,000,000,000
Order of trillion words 
(the Internet)

~300 billion words (GPT3 trainset)



``Rise of Large 
Language Models’’

Google: PALM (540B)
April’22

OpenAI: ChatGPT
Nov’22



2. Architecture: The Transformer
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2With transformers
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The journalist talked to Sara about [MASK] book

Q Her? Query: is there a female, human, adult antecedent?
His? Query: is there a male, human, adult antecedent?

K K
Journalist! Key: I’m a male or female, human, adult antecedent!
Sara! Key: I’m a female, human, adult antecedent!

V
Journalist! Value: I’m a journalist
Sara! Value: I’m Sara

“her”





3. Prompt engineering



NeurIPS 2020 (Best paper award)



[Human prompt] To do a “farduddle” means to jump up and down really fast. An 
example of a sentence that uses the word farduddle is:

[GPT-3 continuation] One day when I was playing tag with my little sister, she got 
really excited and she started doing these crazy farduddles. 

GPT-3



Better prompts, better results
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“Prompt engineering” has become its own industry

Increased performance as writing assistant, programming 
assistant



ChatGPT = GPT + Chat



4. Learning from Human 
Feedback + instruction training



Learning from example conversations written by people

Unsupervised learning: 
learning patterns in data

Supervised learning: 
adjusting parameters 
based on annotated 
examples

4Collecting conversations



Credits: some slides and graphics by Gabriele Sarti @GroNLP and by Raquel Fernández @AmsterdamNLP

Learning from human feedback 

4Learning from human feedback



Summarize

Translate

Provide an overview

Answer/wh-…

Describe

Explain

Instruction tuning



What is the result?

• A very good predictor of plausible sequences
• Through (human) reinforcement learning trained to:

• Provide pleasant and constructive answers
• Avoid (certain) harmful responses

• Not designed to reason, have a sense of knowledge/truth

• Challenge: it looks like it does



Don’t rush to conclusions from differences in 
scale between humans and LLMs
• We don’t know the degree of 

abstraction learned by LLMs
• Humans attribute much more 

knowledge, intelligence and 
sentience than appropriate
• But: Much solid evidence for 

compositional generalization & 
‘knowledge’ of linguistic rules



Proof that there are no positive numbers 
smaller than 2



Concerns with creation process

4

1

4

Problems with input data:
Copy-right, hateful content, privacy

Exploitation

Carbon footprint

Concentration of
Power



Concerns with the product

4

1

4

Problems with output: HRL cannot
avoid all forms of hate, plagiarism,
privacy violations

Trained for plausible sequence, optimized for pleasantness,
Truth is a by product



Concerns with the product. Industrial scale of
spam and disinformation
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Concerns with the product

4
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4

Carbon footprint

Disruptions

economy

education



Current research addressing some of these 
concerns

Truthfulness
• Ensuring validity of reasoning w/ 

neurosymbolic models
• Editing factual knowledge 

Undesirable content
• Detection & mitigation of

• Bias
• Hate speech & harmful stereotypes

Dynamics of spread of misinformation
Data-efficient training
Interpreting LLM-internals
Detection of machine-generated text
Regulations & standards

https://amsterdamnlp.github.io & cltl.nl



Hallucinations?



Or?



Bullshit…

Someone who lies and someone who tells the truth are playing 
on opposite sides... in the same game... The bullshitter... does 
not reject the authority of the truth, as the liar does... He pays 
no attention to it at all

Harry G. Frankfurt On Bullshit



Bullshitters

Unprepared students

Politicians

Marketers



How about RAG?

• Retrieval Augmented Generation: AI searches and summarizes



Retrieval Augmented Generation



Retrieval-augmented generation doesn't solve the
problem!

Columbia Journalism review. AI Search Has A Citation Problem

April 14 2025Anna Rogers 5



How about reasoning models?

Claim to be

Break up a query in smaller

But…still uses



”reasoning” by an LLM









Using LLMs?

Make sure you are in the driving seat!



Alternative models

• HuggingFace (https://huggingface.co): 

• Collection of language models and data
• Big open source models  (BLOOM)
• Smaller models (can be trained for personal use)

=> Use alternative, open models (less costs)
=> Use smaller models (can be trained and run locally)


