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Introduction



http://tpq.io
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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):

* Finance 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 University Certificates in Python 
for Algorithmic Trading (https://home.tpq.io/certificates/pyalgo), Computational Finance (https://
home.tpq.io/certificates/compfin), and Asset Management (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.

http://hilpisch.com
http://tpq.io
http://aimachine.io
http://aimachine.io
https://home.tpq.io/books
https://home.tpq.io/certificates/pyalgo
https://home.tpq.io/certificates/compfin
https://home.tpq.io/certificates/compfin
https://home.tpq.io/certificates/compfin
http://cqf.com
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http://pqf.tpq.io
http://aifat.tpq.io


Financial Theory with Python

http://finpy.pqp.io


http://books.tpq.io

Python for Finance

http://books.tpq.io


http://books.tpq.io

Python & AI for Finance & Trading

http://books.tpq.io


http://books.tpq.io

Quant Finance with Python

http://books.tpq.io


The Program



https://platinum.tpq.io

16 week program

(or self-paced)

2,500+ pages

HTML/PDF

250+ hours 

of instruction

25,000+ lines

of code

250+ Jupyter

Notebooks

https://platinum.tpq.io


https://www.efinancialcareers.de/en/news/2021/08/python-for-banking-jobs
https://www.efinancialcareers.de/en/news/2021/08/python-for-banking-jobs


Quant Platform 2.0



Quant Platform

Your central content and code execution platform.



Mathematics Basics



Mathematics Basics

Reviewing fundamental mathematics concepts based on simple Python code.



Python for Fiance Basics



Python for Finance Basics

Introducing fundamental Python programming idioms and concepts.



Crypto Basics



Crypto Basics

Mastering the basic building blocks of the crypto space.



Finance with Python



http://finpy.pqp.io


static multi state economy

generalizing the state space

static three state economy

dealing with market incompleteness

static two state economy

fundamental theorem of asset pricing

dynamic economies

modeling uncertainty over time

…

Finance with Python

A gentle introduction to Finance, Python and the combination of both.



Finance with Python

A gentle introduction to Finance, Python and the combination of both.



Tools and Skills



Python Installation & 
Environments

on Mac & Linux


on Windows

Docker Usage

Jupyter Notebook


on Mac & Linux

on Windows

Cloud Usage

on Mac & Linux


on Windows

Basic Linux Tools & 
Shell Basics

Code Editing with Vim

Screen + Vim + q

(editing, logging, 

debugging)

Doctest & Unittest

Git Version Control

Python Packaging

Documentation

Code Hosting

(eg Github)

Case Study

BASICS DEVELOPMENT DISTRIBUTION

Tools and Skills

Learning to use modern and proven tools for Python development and deployment.



Python interpreter, packages, tools,

environments

— via conda

Docker containers to have separated OS run-times, 
packages and files


— on Mac OS, Linux & Windows

cloud instances (“virtual servers”) from a low as 
5 USD per month, to really big instances


 
https://m.do.co/c/fbe512dd3dac

Jupyter Notebooks, terminal, editor,

IPython & Vim


— on every infrastructure

Tools and Skills

Learning to use modern and proven tools for Python development and deployment.
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Tools and Skills

Learning to use modern and proven tools for Python development and deployment.



Python for Financial Data Science





Python Data 
Types & Structures

Numerical Computing 
with NumPy

Data Analysis

with pandas

Object Oriented 
Programming

Visualization

Financial

Time Series

Input-Output

Operations

Performance

Python

Mathematical

Tools

Stochastics

Statistics &

Machine Learning

Special:

Dates & Times

BASICS DATA SCIENCE MATHEMATICS

Python for Financial Data Science

Covering the most important Python idioms, techniques and packages for finance.



Python for Financial Data Science

Covering the most important Python idioms, techniques and packages for finance.



Financial Packages



Financial Packages

Efficient and powerful Python packages for finance.



Python for Excel



Python for Excel

Combining Excel with the analytics power of Python.



Python for Databases



Python for Databases

Making use of database technologies to efficiently manage (large) financial data sets.

Introduction &

Motivation

MySQL

SQLite

MongoDB

PyTables

SQLAlchemy

bcolz

Comparison

SQ
L 

& 
N

oS
Q

L PYTH
O

N



Python for Databases

Making use of database technologies to efficiently manage (large) financial data sets.



Natural Language Processing



Natural Language Processing

Being able to process unstructured data sources such as news, texts, etc. at scale with Python.



Artificial Intelligence

in Finance





Artificial Intelligence in Finance

Replacing normative finance by data-driven, AI-first finance

24 Modules/Sessions

in 2 Classes



Reinforcement Learning

for Finance
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Reinforcement Learning for Finance

From playing games to trading in the financial markets



Python for Algorithmic Trading





Finance with Python

01–02

Finance with Python

03–04

Financial

Data Science

Vectorized

Backtesting

Prediction-Based

Trading

Event-Based 
Backtesting

Real-Time Data &

Streaming

Oanda

Trading Platform

FXCM

Trading Platform

Interactive Brokers

Trading Platform

Gemini

Trading Platform

Automation &

Review

Practice Module 1

(“own strategy”)

Practice Module 2

(“deployment”)

Final Project

(“research paper”)

FOUNDATIONS STRATEGIES ALGO TRADING EXPERIENCE



automation


trading code


connecting code


backtesting code


strategy code


financial data


infrastructure



Master Class



Python for Computational Finance





Market-Based

Valuation

Complete Market 
Models

Risk-Neutral

Valuation

Fourier Pricing

Theory

Fourier Pricing

Applications

American Options

General Market

Model

Monte Carlo

Simulation

Calibration

Hedging

Review

Practice

BASICS ADVANCED APPLICATIONS

Computational Finance





Data Analysis & 
Strategies

VSTOXX Index

Valuing Volatility 
Derivatives

Advanced Modelling of 
the VSTOXX Index

Realized Variance & 
Variance Swaps

Variance Futures

at Eurex

An Overview

Square-Root

Diffusion

Square-Root

Jump Diffusion

VOLATILITY VARIANCE DX Analytics

Listed Volatility & Variance Derivatives

Trading Volatility & Variance as an Asset Class

Derivatives, Volatility 
and Variance

Model-Free

Replication of Variance

INTRODUCTION

Introduction to

Python

Volatility:

Terms of the VSTOXX 

and its Derivatives

ADDON

Variance:

Trading & Settlement



http://dx-analytics.com
http://github.com/yhilpisch/dx


Quick Start

Framework &

Model Simulation

European Valuation

Derivatives

Portfolios

Fourier Pricing

American Valuation

Stochastic

Short Rates

Derivatives

Portfolios

Multi-Risk

Derivatives

Implied Volatilities

& Calibration

Hedging

Complex

Portfolios

BASICS ADVANCED SPECIAL

DX Analytics



Risk-Neutral Present Values & Greeks for 
Instruments, Positions & Portfolios

Risk Factor 1

(MCS)

Risk Factor 2

(MCS)

Risk Factor 3

(MCS)

European Derivative 1

(Payoff)

European Derivative 2

(Payoff)

American Derivative 3

(Payoff)

Position 1

Position 2

Position 3

Portfolio

(Net Payoffs)

Monte Carlo Simulation of Cash Flows

Optimal Exercise Policy and Risk-Neutral Discounting

Risk-Neutral Discount Curve | Constant, Deterministic, Stochastic



hedging

market valuation


calibration

Fourier pricing


simulation

models


financial data

infrastructure



Python for Asset Management



Capital Market Theory

(CAPM, APT)

Mean-Variance Portfolio Theory

Basics of Risk and Return in Finance

Alternatives to MVP Theory

(e.g. Risk Budgeting/Parity)

Python for Asset Management

AI and Machine Learning for

Asset Management



Python for Asset Management

From traditional Mean-Variance Portfolio Theory to AI for Asset Management







CASE STUDIES & DEMOS


1. Financial Packages

2. Model Calibration

3. Market Prediction

4. Oanda Trading Platform


Link to Gist: http://bit.ly/cert_intro

http://bit.ly/cert_intro


Study Plans for the Programs



https://bit.ly/tpq_4m

https://bit.ly/tpq_4m
https://bit.ly/tpq_4m
https://bit.ly/tpq_4m


https://bit.ly/tpq_oy

https://bit.ly/tpq_oy
https://bit.ly/tpq_oy
https://bit.ly/tpq_oy
https://bit.ly/tpq_oy


Guiding Principles



Python First

Coding and implementation are 
the focus, rather than theory or 

practical considerations.

Guiding Principles

Reproducible

All examples are based on static 

data sets to allow for 
reproducibility of results.

Specific

Algorithms used & examples 

shown are specific in nature and 
not meant to provide an 

exhaustive overview.

Practical

To acquire coding and other 

practical skills is the main goal. 
Therefore skill acquisition is 

indispensable.



Different Levels


The classes and sessions 
will be easy for some and 

difficult for others. 
Delegates might be 

beginners or experts.

Might also be noteworthy …

Sometimes 
Opportunistic


The classes and sessions 
sometimes do not provide 

a comprehensive, 
systematic treatment of 
the topics touched upon.

MacOS


Most classes are done on 
MacOS and should be 
straightforward to 

implement on Linux. With 
small adjustments also on 

Windows.

Delayed Rewards


Delegates should not only 
expect “immediate 

rewards”. Often, it’s 
better to follow closely, 
to digest, and revisit 
the materials later.

🎡

📆🎲

💻



Review Questions,

Exercises & Test Projects







User Forum



http://base.pqp.io
http://base.pqp.io
http://base.pqp.io
http://base.pqp.io


Discord Server





The Python Quants GmbH


Dr. Yves J. Hilpisch

+49 3212 112 9194


http://tpq.io | training@tpq.io

@dyjh

http://home.tpq.io
mailto:training@tpq.io
http://twitter.com/dyjh

