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Introduction



http://tpq.io

http://home.tpq.io
http://tpq.io


http://aimachine.io

http://aimachine.io
http://home.tpq.io/aimachine


http://hilpisch.com

Dr. Yves J. Hilpisch is the founder and CEO of The Python Quants (http://tpq.io), a group focusing on 
the use of open source technologies for financial data science, artificial intelligence, algorithmic 
trading, and computational finance. He is also the founder and CEO of The AI Machine 
(http://aimachine.io), a company focused on AI-powered algorithmic trading based on a proprietary 
strategy execution platform.


Yves has a Diploma in Business Administration, a Ph.D. in Mathematical Finance, and is Adjunct Professor 
for Computational Finance.


Yves is the author of six books (https://home.tpq.io/books):


* Financial Theory with Python (2021, O’Reilly)

* Artificial Intelligence in Finance (2020, O’Reilly)

* Python for Algorithmic Trading (2020, O’Reilly)

* Python for Finance (2018, 2nd ed., O’Reilly)

* Listed Volatility and Variance Derivatives (2017, Wiley Finance)

* Derivatives Analytics with Python (2015, Wiley Finance)


Yves is the director of the first online training program leading to Certificates in Python for 
Algorithmic Trading (https://home.tpq.io/certificates/pyalgo), and Computational Finance (https://
home.tpq.io/certificates/compfin). He also lectures on computational finance, machine learning, and 
algorithmic trading at the CQF Program (http://cqf.com).


Yves is the originator of the financial analytics library DX Analytics (http://dx-analytics.com) and 
organizes Meetup group events, conferences, and bootcamps about Python, artificial intelligence and 
algorithmic trading in London (http://pqf.tpq.io), New York (http://aifat.tpq.io), Frankfurt, Berlin, 
and Paris. He has given keynote speeches at technology conferences in the United States, Europe, and 
Asia.
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Financial Theory with Python — A Gentle Introduction

Finance with Python and Python 
environments

Basic Finance Concepts and 
Models: 

• Risk-Return

• Pricing of Instruments

• Expected Utility Theory

• Mean-Variance Portfolio 
Theory


• Capital Asset Pricing Model

• Portfolio Optimization 

Basic Python Concepts and 
Packages:

• Major Python Idioms 

• NumPy Package

• SciPy & SymPy Packages 



http://books.tpq.io

Python for Finance

http://books.tpq.io


http://books.tpq.io

Quant Finance with Python

http://books.tpq.io


http://books.tpq.io

Python & AI for Finance & Trading

http://books.tpq.io


https://bit.ly/quants_dev

Community of 

professional & aspiring


quant developers &

quant researchers.


850+ Members

and growing.


Webinar series

“Reinforcement Learning


in Finance” on

https://youtube.com/@dyjh

http://pqf.tpq.io
https://discord.gg/uJPtp9Awaj
https://youtube.com/@dyjh


Data-Driven Finance



From print …



... to the Web ...



... to the Terminal ...

http://workspace.refinitiv.com
http://workspace.refinitiv.com


... to powerful APIs.



... to powerful APIs.



... to powerful APIs.



Infrastructure





Resources & Links


https://bit.ly/epat_sep_2023

https://bit.ly/epat_sep_2023


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.

Efficient Markets—Simple Illustration



“… the existence of a single successful prediction model is sufficient 
to demonstrate violation of the EMH.


Acknowledging this point, we provide suggestions to the sort of 
forecasting procedure that could work even if the EMH is correct.


Consideration needs to be turned to quickly changing models that 
can detect and utilize any instances of temporary forecastability 
that might arise and quickly disappear as learning opportunities 
arise and close down.”


Timmermann, Allan and Clive Granger (2004): “Efficient Market Hypothesis and Forecasting.”



“A market is efficient with respect to the information set, S(t), 
search technologies, T(t), and forecasting models, M(t), if it is 
impossible to make economic profits by trading on the basis of 
signals produced from a forecasting model in M(t) defined over 
predictor variables in the information set S(t) and selected 
using a search technology in T(t).”


Timmermann, Allan and Clive Granger (2004): “Efficient Market Hypothesis and Forecasting.”



Overview



INFRASTRUCTURE

Python environment, Jupyter Lab,

first steps, efficient markets

VECTORIZED BACKTESTING

interactive code,


OOP and Python classes

EVENT-BASED BACKTESTING

base backtesting class,


strategy backtesting class

REAL-TIME DATA

simulated streaming (“real-time”) data,


data processing, online algorithms



automation

trading code


connecting code

backtesting code

strategy code

financial data

infrastructure



Why Object Orientation?



Some human aspects:


• natural way of thinking

• a “house”

• a “person”

• a “person” in a “house”


• mastering complexity

• nicer user interfaces

• pythonic way …



Some technical aspects:


• abstraction

• modularity

• re-usability

• inheritance

• composition

• aggregation

• polymorphism


• non-redundancy



Free e-book about Python programming & OOP

http://python-textbok.readthedocs.io/en/1.0/

Fluent Python (O’Reilly)

https://learning.oreilly.com

Free e-book about OOP in general

Lecture Notes on Object-Oriented Programming

http://python-textbok.readthedocs.io/en/1.0/
https://learning.oreilly.com/library/view/fluent-python-2nd/9781492056348/
https://atomicobject.com/resources/oo-programming/introduction-motivation-for-oo
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