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Making a difference  
with Science
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HIAS NETWORK: Scientific excellence in Engineering and 
Information Technology, an asset for the Greek society

HIAS's extended team of scientists 
in the Greek diaspora…

…extensive experience, recognition and 
interdisciplinary expertise

• >200 members from >65 top-rated 
universities, mostly  US, EU, CH, UK 

• >20 of HIAS members are US National 
Academy members across Engineering, 
Science, Medicine 

• Multiple members with several  
International awards, e.g., Turing award.
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HIAS  mission
Leverage the  network of world class expertise in the Diaspora 

to serve Greece through:

•Serve  as a hub for science and technology driven innovation in Greece 

•Foster  bridges between the diaspora and their peers in Greece 

•Develop international collaborations to address societal challenges 

•Contribute to shaping a culture of scientific excellence in Greece



RAFAEL

-2500 years




CREDIT: TED EdPLATO: The Allegory of the Cave

THE PURSUIT OF TRUTH





ShannonTuringNewtonLeibniz Frege Laplace WittgensteinBooleEuclid Descartes Russel HilbertLlull

If controversies were to arise,  
there would be no more need of disputation between  

two philosophers than between two accountants.  
For it would suffice to take their pencils in their hands, 

and say to each other:  

Calculemus—Let us calculate.



COMPUTING:	The	beginning…

1961



COMPUTERS
1981

1997

NEC	SX-5

The	Connection	Machine

The	Delta	-	Caltech Paragon	-	Caltech ASCI	red

1997 1994

CRAY	X-MP	-	San	Diego

2013 2019

1992

1992 1996

1986 1988

SOURCES: http://www.computerhistory.org/timeline/computers/

1990

2020
 ~1 Trillion X



in silico Lab on a Chip
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Bubbly Flows 13
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COMPUTERS : A Disruptive Technology

http://www.testnewsonline.com/2012/10/02/deep-blue-beat-kasparov-because-of-bug/

MindGoogle) winning  Go  against Lee Sedol,  one of the world’s top  go players.March 11, 2016

         

SCIENCE FILE - Los Angeles Times 
9 March 2017 
No need for a poker face - 
Software program DeepStack  
beats the pros at Texas Hold ’Em 

http://www.testnewsonline.com/2012/10/02/deep-blue-beat-kasparov-because-of-bug/


AI is transformative, …
worst or best thing that 
ever happened to our 
civilizations -  
we just don’t know

AI is humanity’s  
biggest existential 
threat



What will AI technology make cheap ?  
Prediction.  

Prediction is central to decision-making 
under uncertainty 

Better prediction under uncertainty  -> 
new opportunities for all companies

...computers have  made arithmetic cheap. 
Solving complex equations is done more easily and in less time ..

Whereas others see transformational new innovation, we see a simple fall in price.



Economists keep promising us a productivity miracle from 
information technology, most recently AI. 


BUT

the annual average growth rate of productivity in the U.S. 
nonfarm business has been stuck at just 1.5 percent since 
2007, only marginally better than the dismal years 1973–1980.

https://www.bls.gov/productivity/home.htm


http://jmc.stanford.edu/artificial-intelligence/what-is-ai/index.html

WHAT	IS	

Artificial	Intelligence	

?	

John McCarthy



What is Artificial Intelligence ?

THINK LIKE HUMANS - Bellman 1978 

"The automation of activities that we associate 
with human thinking, activities such as 
decision-making, problem solving, learning … 

THINK RATIONALLY - Winston 1992 

"The study of the computations that make it 
possible to perceive, reason, and act"

ACT LIKE HUMANS - Rich and Knight, 1991 

"The study of how to make computers do things 
at which, at the moment, people are better”

ACT RATIONALLY - Schalkoff, 1990 

"A field of study that seeks to explain and 
emulate intelligent behavior in terms of 
computational processes" 

Artificial Intelligence, A Modern Approach, S. J. Russell and P. NorvigA rationalist approach involves a combination of mathematics and engineering.
People in each group sometimes cast aspersions on work done in the other groups, but the truth is that each direction has yielded valuable insights. Let us look at each in more detail.



The vaunted human capacity for reason may have more 
to do with winning arguments than with thinking straight.

The Human Mind: Needs Help

Illustration by Gérard DuBois

Why We Believe Obvious Untruths
Gray Matter
By PHILIP FERNBACH and STEVEN SLOMAN MARCH 3, 2017 - The New York Times

What really sets human beings apart is not our 
individual mental capacity. The secret to our success is our ability to 
jointly pursue complex goals by dividing cognitive 
labor. Hunting, trade, agriculture, manufacturing — all of our world-altering innovations 
— were made possible by this ability. Each of us knows only a little bit, but together we can 
achieve remarkable feats.

https://www.nytimes.com/column/gray-matter




http://jmc.stanford.edu/artificial-intelligence/what-is-ai/index.html

Intelligence	is	
the	computational	part	

of	the	ability	to	achieve	
goals	in	the	world.

What	is	Intelligence	?

John McCarthy

A system having a goal or not, is not a property of the system 
itself. It is in the relationship between the system and an 
observer. 

The system is most usefully understood/predicted/controlled 
in terms of its outcomes rather than its mechanisms. 



Deep learning’s Big Bang moment.



At JPMorgan Chase & Co., a learning machine is parsing financial deals that once 
kept legal teams busy for thousands of hours.
The program, called COIN, for Contract Intelligence, does the mind-numbing job of 
interpreting commercial-loan agreements that, until the project went online in June, 
consumed 360,000 hours of work each year by lawyers and loan officers. The 
software reviews documents in seconds, is less error-prone and never asks for 
vacation.



http://electronicsofthings.com/research-articles/internet-of-things-and-big-data-predict-and-change-the-future/

2017: 
5B Devices 
1B people

DATA

2020: 
32B Devices 
2B people



SOLVING PROBLEMS
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How to solve hard problems? 
Use lots of training data. 
And a big deep neural network. 
And success is the only possible outcome. 

Ilya Sutskever (2015), 
co-founder of  OpenAI



FOUNDATIONAL MODELS  

Foundation models are AI neural networks 
trained on massive unlabeled datasets to 

handle a wide variety of jobs from translating 
text to analyzing medical images.

Bommasani, Rishi, et al. "On the opportunities 
and risks of foundation models." arXiv preprint 
arXiv:2108.07258 (2021)





ASSUMPTIONS CAUSAL MODEL

KNOWLEDGE

QUERY

DATA

CAN QUERY BE 
ANSWERED ?

STATISTICAL 
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ADAPTED FROM: JUDEAH PEARL, CAUSALITY
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CLOSING THOUGHTS

Nature Reviews Physics, 2024



THE LADDER OF CAUSATION

I. ASSOCIATION 

   ACT: Seeing, Observing 
   ASK: What if I see … ? 
             How are variables related ? 
             How would seeing D change my belief in H ? 

EXAMPLE:  
I sneeze -did I catch a cold ?

SEE

II. INTERVENTION 

     ACT: Doing, Intervening 
     ASK: What if I do … ? How ? 
               How can I make D ? 
               How would D be  if I do  H ? 

EXAMPLE:  
What if I take aspirin  ? DO

III. COUNTER FACTUALS  

     ACT: Imagining, Retrospection, Understanding 
     ASK: What if I had done … ? Why ? 
               Did X cause Y ? What if I acted differently ? 
               What if X had not occurred ? 

EXAMPLE:  
Was it the aspirin that  
stopped my headache ? 

IMAGINE

(adapted from the “Book of Why” by J. Pearl)





AI + COMPUTING + THINKING  

for X



X=Energy X=Water 

X=Poverty X=Complexity



the future… 

CREDIT: THE ATLANTIC



THANK YOU !


