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Eugene Wigner’s article “The Unreasonable Effectiveness 
of Mathematics in the Natural Sciences” examines why so 
much of physics can be neatly explained with simple 
mathematical formulas such as f = ma or e = mc2. 
Meanwhile, sciences that involve human beings rather 
than elementary particles have proven more resistant to 
elegant mathematics. Economists suffer from physics 
envy over their inability to neatly [and successfully] model 
human behavior. An informal, incomplete grammar of the 
English language runs over 1,700 pages. Perhaps when it 
comes to natural language processing and related fields, 
we’re doomed to complex theories that will never have 
the elegance of physics equations. But if that’s so, we 
should stop acting as if our goal is to author extremely 
elegant theories, and instead embrace complexity and 
make use of the best ally we have: the unreasonable 
effectiveness of data.  





The Financial Tick Data





Data Preprocessing
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Efficient Markets



Eugene F. Fama (1965): 

“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”



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

“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.”

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.



AI-First Algorithmic Trading





“The grand aim of science is to cover the greatest number of 
experimental facts by logical deduction from the smallest 

number of hypotheses or axioms.” 
— Albert Einstein

“Machine learning is the scientific method on steroids. It follows 
the same process of generating, testing, and discarding or 

refining hypotheses. But while a scientist may spend his or her 
whole life coming up with and testing a few hundred 

hypotheses, a machine-learning system can do the same in a 
second. Machine learning automates discovery. It’s no surprise, 

then that it’s revolutionizing science as much as it’s 
revolutionizing business.”
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“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-Powered Market Prediction
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Conclusions



1. The availability of big financial data (historical—streaming, 
structured—unstructured) gives rise to data-driven finance. 

2. It might be assumed that the “unreasonable effectiveness of big 
data” holds true in the financial domain as well. 

3. Due to the availability of big data (e.g. billions of hours of virtual 
car driving, billions of self-played games), Artificial Intelligence 
(AI) is changing almost every area of our lives. 

4. It is to be assumed that in the same way the combination of data-
driven and AI-first finance will influence and change finance and 
algorithmic trading for good.



The Python Quants GmbH 

Dr. Yves J. Hilpisch 
+49 3212 112 9194 

tpq.io | ai@tpq.io | @dyjh

http://tpq.io
mailto:ai@tpq.io
http://twitter.com/dyjh

