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Introduction
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Dr. Yves J. Hilpisch is 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), Asset Management (https://home.tpq.io/
certificates/pyam), 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 
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Python for Finance
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Quant Finance with Python

http://books.tpq.io
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Python & AI for Finance & Trading

http://books.tpq.io




https://bit.ly/quants_dev

Community of  
professional & aspiring 

quant developers & 
quant researchers. 

700 Members 
and growing. 

Webinar series 
“Reinforcement Learning 

in Finance”

http://pqf.tpq.io
https://discord.gg/uJPtp9Awaj


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.





Code & Slides 

• http://bit.ly/spm_diy (Gist) 
• http://certificate.tpq.io/spm_diy.pdf (Slides) 

http://bit.ly/spm_diy
http://certificate.tpq.io/spm_diy.pdf


Case Study: Financial Data APIs
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Case Study: Asset Allocation





mean returns μn =
1
M ∑

t

rn
t

Primitives

financial assets n = 1,2,…, N

historical returns rn
t , t = t1, …, tM

expected returns μ = (μ1, μ2, …, μN)T

points in time t = t1, t2, …, tM



covariance matrix Σ ∈ ℝN×N

Primitives

variance Varn =
1
M ∑

t
(rn

t − μn) (rn
t − μn)

volatility (std) σ = Varn

covariance Covi,j =
1
M ∑

t
(ri

t − μi) (r j
t − μj)



Portfolio Statistics

weights ϕ = (ϕ1, …, ϕN)T ∈ ℝN

portfolio return μP = ϕμ

portfolio variance VarP = ϕTΣϕ

portfolio volatility σP = VarP



Case Study: Risk Parity





Marginal Risk Contributions

risk contribution ℛ𝒞n = ϕn
∂ℛ(ϕ)

∂ϕn

Euler decomposition ℛ(ϕ) = ∑
n

ℛ𝒞n

risk measure ℛ(ϕ)

weights ϕ = (w1, …, wN)T ∈ ℝN



Marginal Volatilities

portfolio volatility σ(ϕ) = ϕTΣϕ

marginal volatilities
∂σ(ϕ)

∂ϕ
=

Σϕ

ϕTΣϕ

risk contributions ℛ𝒞n = ϕn ⋅
(Σϕ)n

ϕTΣϕ



DISCLAIMER 

All the content, Python code, Jupyter Notebooks, and other 
materials (the “Material”) come without warranties or 
representations, to the extent permitted by applicable law. 

None of the Material represents any kind of recommendation or 
investment advice. 

The Material is only meant as a technical illustration. 

Leveraged and unleveraged trading of financial instruments, and of 
contracts for difference (CFDs) in particular, involves a number 
of risks (for example, losses in excess of deposits). Make sure to 
understand and manage these risks.
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