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Python Key Skill in Finance
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Data-Driven Finance













AI-First Finance



“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.”



“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.”



AI in Finance 
= finaince
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“brain-driven & 
beauty myth” 

“data-driven & 
AI-first”

“non-linear, complex, 
changing” 

(too) “simple and elegant 
theories”

“general, parametrizable, 
trainable algorithms”

“hardly any supporting 
empirical evidence”

“might show good 
performance, but black box”

“positive economics = 
data, relationships, etc.”

“normative economics = 
assumptions, axioms, etc.”





Are Markets Predictable?



“CFDs are complex instruments and come with a 
high risk of losing money rapidly due to leverage. 

73.5% of retail investor accounts lose money 
when trading CFDs with this provider. 

You should consider whether you understand 
how CFDs work and whether you can afford to 

take the high risk of losing your money.” 

http://oanda.com

Myth 1:  Technical Analysis



“Mean-Variance”
“Risk-Return”

Myth 2:  Normality



Theory Reality

Myth 2:  Normality



μi = r + βi(μM − r)
“Market Risk” 

“Idiosyncratic Risk

Myth 3:  Linearity



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”

No Myth?



Source: PreqinNo Myth?
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“In the mathematical theory of artificial neural 
networks, the universal approximation 
theorem states that a feed-forward network with a 
single hidden layer containing a finite number 
of neurons can approximate continuous 
functions on compact subsets of Rn, under mild 
assumptions on the activation function. The 
theorem thus states that simple neural networks 
can represent a wide variety of interesting functions 
when given appropriate parameters; however, it 
does not touch upon the algorithmic learnability of 
those parameters.” 
—https://en.wikipedia.org/wiki/Universal_approximation_theorem

ML/DL to the Rescue?

http://math.uchicago.edu/~may/REU2018/REUPapers/Guilhoto.pdf


Can Machine Learning algorithms beat typical 
investment/trading benchmarks? 

(long only, short only, random positions) 

Interactive Demo  — Jupyter Notebook 
(no transaction costs, perfect markets)



The AI Machine



Data Features and 
Labels

Machine & 
Deep Learning Backtesting Deployment

EUR/USD 
exchange rate

1 minute bars

August & September 
2018

time series features

economic indicators

directional movement

support vector 
machine & 

DNN classifier

training & testing

validation

vectorized 
backtesting

event-based 
backtesting

visualization

online algorithm

cloud deployment

monitoring & risk 
management

Algorithmic Trading



Data Features and 
Labels

Machine & 
Deep Learning Backtesting Deployment

Algorithmic Trading

Standardized deployment 
of AI-powered 

algorithmic trading strategies. 





Prediction Engines Decision Rules

Technical Rules 
Statistical Methods 
Machine Learning 

Deep Learning 
Automated ML 

…

Entry Rules 
Stop Loss 

Trailing Stop Loss 
Dynamic Stop Loss 

Take Profit 
Position Sizing 

Capital Allocation 
…

The AI Machine

Deployment & Execution

Data Streaming 
Transaction Streaming 
Position Management 

Profit & Loss Calculation 
Visualization 

Logging & Reporting 
…



The Python Quants 
The AI Machine 
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