
Martin Hilbert (Prof; Dr; PhD) 

Chair DE Computational Social Science
Dpt. Communication; Data Science Lab;

GG Computer Science
www.MartinHilbert.net

What’s the deal with ChatGPT?

http://www.martinhilbert.net/




Part 1:

Part 2:

Part 3:

From Digitalization to Algorithmification

Generative AI

The AI paradigm: Knowledge Automation



2,000,000bc    3,300bc  1,200bc  …  1780                 1848                  1895               1940           1973        2008

water

steam

electricity

stone

bronze

iron

combustion

communication 

& data

P
ro

g
re

s
s

transforming matter transforming energy transforming information

knowledge
& algorithms

Hilbert (2020). Digital technology and 
social change. Dialogues in Clinical 

Neuroscience, 22(2), 189–194. 
https://doi.org/10.31887/DCNS.2020.22.2/mhilbert

P
ro

g
re

s
s



2,000,000bc    3,300bc  1,200bc  …  1780                 1848                  1895               1940           1973        2008

water

steam

electricity

stone

bronze

iron

combustion

P
ro

g
re

s
s

transforming matter transforming energy

Hilbert (2020). Digital technology and 
social change. Dialogues in Clinical 

Neuroscience, 22(2), 189–194. 
https://doi.org/10.31887/DCNS.2020.22.2/mhilbert

P
ro

g
re

s
s

communication 

& data

transforming information

knowledge
& algorithms



2,000,000bc    3,300bc  1,200bc  …  1780                 1848                  1895               1940           1973             2008

P
ro

g
re

s
s

transforming material transforming energy transforming information



2023

World’s most valuable brands Fortune 500



2018 2019 2020

https://www.forbes.com/the-worlds-most-valuable-brands

2023

Gillings, Hilbert & Kemp (2016) 

Information in the Biosphere: Biological and Digital Worlds.  

Trends in Ecology & Evolution (TREE), 31(3), 180–189 

World’s most valuable brands Fortune 500
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Owner of “Happy Birthday to you”
Patty and Mildred J. Hill, 1893

Revenue(2021-22): US$8 billion

Revenue(2021-22): US$12 billion
2010s

vs.

1920s

Exmpl: services (tertiary sector of the economy)
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Computer
Data input

Algorithm
Goal output

Data input

Goal output
Algorithm

(2 * 1)*2 * 3 = ?(2 * 1)*2 * 3 = ?(2 * 1)*2 * 3 = 12

(2 * 1)*2 * 3 = 12?    ? ?(2 + 1)^2 + 3 = 12

Computer

AI’s Machine Learning paradigm



Data input

Goal Families: supervised

Computer Algorithm
Goal output



Data input
Computer Algorithm

Goal output

Goal Families: reinforced

https://youtu.be/TmPfTpjtdgg 

After 2h: never misses

After 4h: becomes creative

RLHF:
Reinforcement 
Learning from 
Human 
Feedback

https://youtu.be/TmPfTpjtdgg


Goal Families: unsupervised

Data input
Computer Algorithm

original data low-dimensional 

representation

sparse representation independent 

representation

≈ or or

Goal output
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Call us!

“An algorithm is an ordered 
set of unambiguous, 

executable steps that defines a 
terminating process” 

(J.G. Brookshear, Computer Science, ed. 10, 2009)

Algorithms: recipes we live by



John von Neumann 
(1903-1957)

1948



Data input

Goal output
Algorithm

(2 * 1)*2 * 3 = 12?    ? ?

Computer

AI’s Machine Learning paradigm

Your 
boss

& 
YOU

!
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WEBPAGES
search
static
Pages

APPS
share

dynamic
Apps

AI AGENTS
generate

interactive
Environments

Web 1.0 Web 2.0 Web 3.0 



https://aclanthology.org/2021.naacl-main.324.pdf 

https://aclanthology.org/2021.naacl-main.324.pdf


https://epochai.org/research https://docs.google.com/spreadsheets/d/1AAIebjNsnJj_uKALHbXNfn3_YsT6sHXtCU0q7OIPuc4/

Deep

Learning

Era

Large

Models

Era

https://epochai.org/research
https://docs.google.com/spreadsheets/d/1AAIebjNsnJj_uKALHbXNfn3_YsT6sHXtCU0q7OIPuc4/


LARGE Language Models

Year Training data size Parameters
Number of 

layers

GPT (Original) 2018 Unknown 110,000,000 12

GPT-2 2019 40,000 MB 
= text from 8M webpages (equivalent to “all Wikipedia)

1,500,000,000 48

GPT-3 / 3.5 2020 / 2022 45,000,000+ MB 175,000,000,000
96

GPT-4 2023 1,000,000,000 MB
≈ estm. [5KB text / page] => 11,000 more than domains

100,000,000,000,000
100 trillion parameters:

12,500/human
1 per webpage

>100











https://github.blog/2022-09-07-research-quantifying-github-copilots-impact-on-developer-productivity-and-happiness/ 

https://github.blog/2022-09-07-research-quantifying-github-copilots-impact-on-developer-productivity-and-happiness/


Dell’Acqua, F., McFowland, E., Mollick, E. R., Lifshitz-Assaf, H., Kellogg, K., Rajendran, S., Krayer, L., Candelon, F., & Lakhani, K. R. 
(2023). Navigating the Jagged Technological Frontier: Field Experimental Evidence of the Effects of AI on Knowledge Worker 
Productivity and Quality (SSRN Scholarly Paper 4573321). https://doi.org/10.2139/ssrn.4573321

758 professional consultants comprising about 7% of the individual contributor-level consultants at the 

https://doi.org/10.2139/ssrn.4573321


Dell’Acqua, F., McFowland, E., Mollick, E. R., Lifshitz-Assaf, H., Kellogg, K., Rajendran, S., Krayer, L., Candelon, F., & Lakhani, K. R. 
(2023). Navigating the Jagged Technological Frontier: Field Experimental Evidence of the Effects of AI on Knowledge Worker 
Productivity and Quality (SSRN Scholarly Paper 4573321). https://doi.org/10.2139/ssrn.4573321

758 professional consultants comprising about 7% of the individual contributor-level consultants at the 

“…we sought a task that AI couldn’t easily complete… 
Our goal was to design a task where consultants would excel, but AI would struggle without extensive guidance.”

Borji, A. (2023). A Categorical Archive of 
ChatGPT Failures (arXiv:2302.03494). arXiv. 
https://doi.org/10.48550/arXiv.2302.03494

Davis, E., Hendler, J., Leivada, E., Marcus, G., Witbrock, 
M., & Shwartz, V. (2023). ChatGPT / LLM Bugs. 
https://researchrabbit.typeform.com/llmerrors

+

https://doi.org/10.2139/ssrn.4573321
https://doi.org/10.48550/arXiv.2302.03494
https://researchrabbit.typeform.com/llmerrors


Ray Kurzweil

2016

20162016

2022

2023



















If you copy-paste, 
you must cite your 
sources! 

Integrity: Proof-of-Effort

Keystroke monitoring: 
typing vs transcribing



Martin Hilbert (Prof; Dr; PhD) 
Chair DE Computational Social Science

Dpt. Communication; DataLab; GG Computer Science
www.MartinHilbert.net | hilbert@UCDavis.edu

More: 
www.youtube.com/@Prof.MartinHilbert/playlists

www.martinhilbert.net

http://www.martinhilbert.net/
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