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Our mission
We are interested in understanding 
how knowledge moves, grows, and 
decays, from teams to nations, and 

from the past to the future.

We study how technology, 
geography, and culture impact the 
growth and diffusion of knowledge 
using machine learning and data 

science tools.



The Center for Collective Learning (CCL) is 
a multidisciplinary research center with 
offices at the Artificial and Natural 
Intelligence Institute (ANITI) of the 
University of Toulouse and at the 
Corvinus Institute of Advanced Studies 
(CIAS) at Corvinus University.

The CCL is internationally recognized for 
its work on economic complexity, 
economic geography, and data 
visualization.

Who we are
Corvinus University, in Budapest

University of Toulouse



What are are we known for?
Economic	Complexity:
For	nearly	20	years	we	have	pioneered	the	use	of	machine	learning	and	network	science	
tools	to	study	economic	development.	This	includes	seminal	concepts,	such	as	the	product	
space,	the	network	of	related	economic	activities	used	to	anticipate	and	strategize	
industrial	diversification	strategies,	and	the	economic	complexity	index	(ECI),	a	popular	
international	development	statistics	explaining	international	variations	in	future	
economic	growth,	inequality,	and	emissions.

Digital	Democracy:
We	have	developed	digital	
democracy	platforms	to	scale	
nuanced	deliberation	and	
expand	the	boundaries	of	
social	choice	theory.

Urban	Perception:
We	pioneered	the	use	of	
crowdsourcing	and	machine	
learning	methods	to	map	and	
understand	urban	perception	and	
physical	urban	change.

Data	Visualization:
We	have	built	dozens	of	
data	visualization	
platforms	and	
experiences.

Collective	Memory:
We	have	explored	the	
role	of	languages,	
technology,	and	time	on	
collective	memory.	

Perception	of	AI:
We	have	explored	
people’s	perception	of	AI	
in	dozens	of	controlled	
experiments.	



Our support comes from several 
European and National research projects.

Support for CCL at Corvinus University 
comes from the European Research 
Executive Agency (ERA) Chair. Support for 
CCL at the University of Toulouse comes 
from an ANITI Chair provides by the 
national french research agency (ANR)
and from the European Lighthouse of AI 
for sustainability (ELIAS) Horizon project
and Obs4Sea (Horizon) project.

Who supports us



A large & growing multidisciplinary team

Touloudapest

4 postdocs, 2 PhD Students, 2 Assistant Professors, 1 Engineer, 1 Designer, 1 External 
Visiting Professor, 4 graduate students, 1 executive director, 1 director 



Our impact 
includes the creation, inspiration, and development of dozens of public data observatories 

around the world, visited by millions on people every month.



Our Impact,
Includes multiple well-cited books and academic papers



What did we do between 
2019 and 2023?



Institutional 
building:

Went from 1 
person and 1 

project in 2019, 
to over a dozen 

people in two 
universities with 

several funded 
projects in 2023



Academic Publications
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11. Create a 
Constituent 
Assembly to pass to 
the Sixth Republic

14. Increase 
number of doctors 
in rural 
underserved areas



The Infinite Alphabet
and the laws of knowledge

(signed January 2023, due Dec 2024)



The Infinite Alphabet
What	makes	the	study	of	
knowledge	difficult	is	the	fact	that	
it	is	non-interchangeable,	or	non-
fungible	(e.g	you	cannot	replace	a	
pianist	with	a	surgeon).

Non-fungibility	limits	factor	
mobility	among	sectors,	and	the	
use	of	aggregation	in	its	analysis.	



The Infinite Alphabet
Book	Structure:

The	book	is	organized	around	three	parts	focused	on	three	
principles	(laws)	governing:

1. The	growth	(&	decay)	of	knowledge	(time).
2. The	diffusion	of	knowledge	(space).
3. The	valuation	of	knowledge	(value).



The Infinite Alphabet
Part I

During	the	twentieth	century	the	study	of	knowledge	
focused	on	learning	curves	which	explore	the	
accumulation	of	knowledge	in	a	narrow	domain.

Leon Thurstone’s 1919 
PhD Thesis on individual 

learning curves

Theodore Wrights’ 1935 
article on the cost of 

manufacturing airframes

Rapping 1965 Liberty 
Ships study

Learning curve of cost as 
a function of volume



The Infinite Alphabet
Part I

With	the	introduction	of	Moore’s	law	in	1965,	the	study	of	knowledge	
moved	from	learning	to	experience	curves,	the	latter	describing	the	

growth	of	knowledge	at	the	industry	scale.	Later,	this	provided	room	for	
the	creation	of	theories	of	disruptive	innovation.



The Infinite Alphabet
Part I

More	recently	we	started	making	progress	on	the	understanding	
of	forgetting,	describing	the	decay	of	knowledge.



The Infinite Alphabet
Part II

Late	in	the	20th	century	
people	began	studying	the	
spatial	diffusion	of	
knowledge,	using	mostly	
patent	citations.	But	again,	
the	focus	remained	on	
narrow	domains	(where	non-
fungibility	plays	a	limited	
role).	



The Infinite Alphabet
Part II

In	the	21st	century	the	use	of	
big	data	and	network	science	
tools	helped	us	map	patterns	
of	relatedness,	and	study	the	
intricate	and	non-trivial	
networks	of	intersector	factor	
mobility.	This	was	finally	a	way	
to	incorporate	non-fungibility	
into	the	literature.	



The Infinite Alphabet
Part III

This	led	to	the	development	of	
economic	complexity	metrics,	
which	can	take	non-fungibility	into	
account	by	using	matrix	
factorization	techniques	to	measure	
the	value	of	geographic	
concentrations	of	knowledge.	These	
metrics	explain	future	economic	
growth,	inequality,	and	emissions,	
among	other	things.



The Infinite Alphabet
Understanding	the	laws	of	knowledge	is	important	because	the	world	is	no	

stranger	to	multiple	failed	attempts	to	engineer	cities	of	knowledge.	
Attempts	that	blatantly	ignore	these	principles.	

Plan for Yachay, Ecuador Plan for Masdar City, UAEPlan for NEOM, Saudi



The Infinite Alphabet
The	book	is	written	by	matching	biographical	stories	on	the	scientists,	

inventors,	and	entrepreneurs	illustrating	key	parts	of	these	principles,	with	
the	academic	literature	that	validates	each	of	these	principles.	
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