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“Pichai said that as an ‘AI first’ company, this is a ‘unique 
moment in time’ for Google to combine hardware, software 

and artificial intelligence. ‘It's radically rethinking how 
computing should work’, he said.” 

Business Standard, “Google Ramps up Hardware Business”, 06. October 2017.
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The Benchmark Case 
of Random Walks



“For many years, economists, statisticians, and teachers of finance have been 
interested in developing and testing models of stock price behavior. One important 

model that has evolved from this research is the theory of random walks. This theory 
casts serious doubt on many other methods for describing and predicting stock price 
behavior—methods that have considerable popularity outside the academic world. 

For example, we shall see later that, if the random-walk theory is an accurate 
description of reality, then the various “technical” or “chartist” procedures for 

predicting stock prices are completely without value.”

Eugene F. Fama (1965): “Random Walks in Stock Market Prices”.



“A market is efficient with respect to an information set S if it is impossible to make 
economic profits by trading on the basis of information set S.”

Michael Jensen (1978): “Some Anomalous Evidence Regarding Market Efficiency”.



If a stock price follows a
(simple) random walk 

(no drift & normally distributed returns),
then it rises and falls with

the same probability of 50% (“toss of a coin”).

In such a case,
the best predictor of tomorrow’s stock price

—in a least-squares sense—
is today’s stock price.



Technological Singularity





“Vast increases in biological and machine intelligences will create what’s being 
called the Singularity—a threshold of time at which AIs that are at least as smart as 

humans, and/or augmented human intelligence, radically remake civilization.” 

James Miller (2012): Singularity Rising. BenBella Books.

https://www.ted.com/talks/nick_bostrom_what_happens_when_our_computers_get_smarter_than_we_are#t-204132
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Chess Singularity



Chess singularity is a a threshold of time 
from which on chess programs play better chess 

than any human being.



“Jump forward another 20 years to today, to 2017, and you can 
download any number of free chess apps for your phone that 

rival any human Grandmaster.”

“Twelve years later I was in New York City fighting for my chess 
life. Against just one machine, a $10 million IBM supercomputer 

nicknamed ‘Deep Blue’.”

“It was a pleasant day in Hamburg in June 6, 1985, … Each of 
my opponents, all thirty-two of them, was a computer. … it 

didn’t come as much of a surprise, …, when I achieved 
a perfect 32—0 score.”



Did the human race resign 
and stop playing chess?



“The world is changing too quickly to teach kids everything they 
need to know; they must be given the methods and means to 

teach themselves. This means creative problem-solving, 
dynamic collaboration online and off, real-time research, and 

the ability to modify and make their own digital tools.”

“We are fantastic at teaching our machines how to do our tasks, 
and we will only get better at it. The only solution is to keep 

creating new tasks, new missions, new industries that even we 
don’t know how to do ourselves. We need new frontiers and the 

will to explore them.”



Financial Singularity



“Financial singularity is the point at which all investment decisions are made 
by intelligent machines rather than human agents. … When all human 

fallibility is eliminated from markets, efficient markets, which have only 
existed so far in theory, could become a reality.” 

Read more: Financial Singularity Definition | Investopedia 
http://www.investopedia.com/terms/f/financial-singlularity.asp

http://www.investopedia.com/terms/f/financial-singlularity.asp
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“Today’s algorithmic trading programs are 
relatively simple and make only limited use of 

AI. However, this is sure to change. Artificial 
intelligence is beneficial in any domain where 

patterns have to be found in large quantities of 
data and effective decisions have to be taken 

on the basis of those patterns, especially when 
the decisions have to be taken rapidly.” 

Murray Shanahan (2015)
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AI in Finance 
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Man + Machine



“Watson, Deep Blue and ever better machine learning 
algorithms are cool.”

“We are impressed by small feats accomplished by computers 
alone, but we ignore big achievements from complementarity 
because the human contribution makes them less uncanny.”

“But the most valuable companies of the future won’t ask what 
problems can be solved with computers alone. Instead they’ll 

ask: How can computers help humans solve hard problems?”



Data as the Driving Force







LIVE DEMO



Is a Financial Singularity Possible?



source: https://www.bloomberg.com/

https://www.bloomberg.com/news/features/2017-06-14/dutch-speed-trader-turns-to-currencies-after-conquering-etfs


source: https://www.bloomberg.com/

https://www.bloomberg.com/news/features/2017-06-14/dutch-speed-trader-turns-to-currencies-after-conquering-etfs


Outlook



Monopoly Oligopoly Perfect 
Competition

Deep Blue 1997 
(“complete pie”)

Bitcoin Miners Today 
Hedge Fund Industry Today 

(“piece of the pie”)

Chess Today 
(“only crumbs”)





exponential forces at work: 
• technology improvements 
• capital accumulation 
• talent accumulation
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