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Introduction
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The AI Machine 

Standardized deployment 
of AI-based algorithmic 

trading strategies.
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The Environment



http://www.wired.co.uk/article/intellectual-ventures-bug-zapper
https://www.youtube.com/watch?v=fRj34o4hN4I




https://www.economist.com/business/2018/06/09/artificial-intelligence-is-awakening-the-chip-industrys-animal-spirits




“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)



Data-Driven Finance











AI-First Finance



“The essential tool of econometrics is multivariate linear 
regression, an 18th-century technology that was already mastered 

by Gauss before 1794 … It is hard to believe that something as 
complex as 21st-century finance could be grasped by something as 

simple as inverting a covariance matrix.” 

“… what if economists finally started to consider non-linear 
functions?” 

“An ML algorithm can spot patterns in a 100-dimensional world as 
easily as in our familiar 3-dimensional one.” 

“Econometrics might be good enough to succeed in financial 
academia (for now), but succeeding in practice requires ML.” 

Marcos López de Prado (2018) 





AI in Finance 
= finaince

x

m(•, a, b)

m(x, a*, b*) ≈ yf(x) ≠ y

Finance 
History

f(•)

Financial 
Markets

x 

y
“brain-driven & 
beauty myth” 

“data-driven & 
AI-first”

“non-linear, complex, 
changing” 



algorithmic trading

machine & deep learning

data 

algorithms 

hardware
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training & 
learning 

testing 
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(“self-driving car”)
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(“AI-based algo 

trading machine”)

automation



Practical Python



Link to Gist 

http://bit.ly/ffm_workshop

http://hilpisch.com
http://bit.ly/ffm_workshop


USE CASES 

• Random Walk Hypothesis Revisited 
• Mean Variance Portfolio Theory 
• Machine Learning for Stock Market Prediction



Skynet begins to learn at a geometric rate. 
It becomes self-aware at 2:14 a.m. Eastern time, August 29th. 

—The Terminator (Terminator 2)



“Go-playing programs have been improving at a rate of about 1 
dan/year in recent years. If this rate of improvement continues, 

they might beat the human world champion in about a decade.” 

Nick Bostrom (2014): Superintelligence.



https://deepmind.com/research/alphago/
https://www.nature.com/articles/nature24270.epdf?author_access_token=VJXbVjaSHxFoctQQ4p2k4tRgN0jAjWel9jnR3ZoTv0PVW4gB86EEpGqTRDtpIz-2rmo8-KG06gqVobU5NSCFeHILHcVFUeMsbvwS-lxjqQGg98faovwjxeTUgZAUMnRQ
https://deepmind.com/blog/alphago-zero-learning-scratch/


“Computation Explosion 
The power and potential of computation to tackle important 
problems has never been greater. In the last few years, the cost 
of computation has continued to plummet. The Pentium IIs we 
used in the first year of Google performed about 100 million 
floating point operations per second. The GPUs we use today 
perform about 20 trillion such operations — a factor of about 
200,000 difference — and our very own TPUs are now capable of 
180 trillion (180,000,000,000,000) floating point operations per 
second. 
Even these startling gains may look small if the promise of 
quantum computing comes to fruition. For a specialized class 
of problems, quantum computers can solve them exponentially 
faster. For instance, if we are successful with our 72 qubit 
prototype, it would take millions of conventional computers to 
be able to emulate it. A 333 qubit error-corrected quantum 
computer would live up to our name, offering 
a 10,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,
000,000,000,000x speedup.” 

Alphabet Founders’ Letter 2017

www.the1thing.com

https://abc.xyz/investor/founders-letters/2017/index.html
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