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Background 
—Data-Driven Finance













Background 
—AI Success Stories





“We present the first deep learning model to successfully learn 
control policies directly from high-dimensional sensory input 
using reinforcement learning. The model is a convolutional 
neural network, trained with a variant of Q-learning, whose 
input is raw pixels and whose output is a value function 
estimating future rewards. We apply our method to seven Atari 
2600 games from the Arcade Learning Environment, with no 
adjustment of the architecture or learning algorithm. We find 
that it outperforms all previous approaches on six of the 
games and surpasses a human expert on three of them.” 

Mnih, V. (2013): “Playing Atari with Deep Reinforcement 
Learning”. https://arxiv.org/pdf/1312.5602v1.pdf

https://arxiv.org/pdf/1312.5602v1.pdf


“Go-playing programs have been improving at a rate of about 1 
dan/year in recent years. If this rate of improvement continues, 

they might beat the human world champion in about a decade.” 

Nick Bostrom (2014): Superintelligence.



https://deepmind.com/research/alphago/
https://www.nature.com/articles/nature24270.epdf?author_access_token=VJXbVjaSHxFoctQQ4p2k4tRgN0jAjWel9jnR3ZoTv0PVW4gB86EEpGqTRDtpIz-2rmo8-KG06gqVobU5NSCFeHILHcVFUeMsbvwS-lxjqQGg98faovwjxeTUgZAUMnRQ
https://deepmind.com/blog/alphago-zero-learning-scratch/


Background 
—AI-First Finance



AI in Finance 
= finaince
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Python for Finance 2nd ed. 
—Mastering Data-Driven Finance



http://books.tpq.io

http://books.tpq.io


Python for Financial Data Science 
Online Training Class based on the 2nd edition of Python for Finance



Python for Finance 2nd ed. 
Github repository with all Jupyter notebooks & codes

https://github.com/yhilpisch/py4fi2nd
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Python for Finance 2nd ed. 
Many updates and upgrades, lots of new content.

I. Python and Finance 
1. Why Python for Finance 
2. Python Infrastructure 

II. Mastering the Basics 
3. Data Types & Structures 
4. Numerical Computing with Numpy 
5. Data Analysis with pandas 
6. Object-Oriented Programming 

III. Financial Data Science 
7. Data Visualization 
8. Financial Time Series 
9. Input/Output Operations 
10. Performance Python 
11. Mathematical Tools 
12. Stochastics 
13. Statistics (Machine Learning)



Python for Finance 2nd ed. 
Many updates and upgrades, lots of new content.

IV. Algorithmic Trading 
14. The FXCM Trading Platform 
15. Trading Strategies 
16. Automated Trading 

V. Derivatives Analytics 
17. Valuation Framework 
18. Simulation of Financial Models 
19. Derivatives Valuation 
20. Portfolio Valuation 
21. Market-Based Valuation 

A. Dates and Times 
B. BSM Option Class



Certificates in Python 
—Algorithmic Trading & Computational Finance



http://certificate.tpq.io

16 week program

1,200 pages PDF

150+ hours  
of instruction

5,000+ lines 
of code

http://certificate.tpq.io


http://certificate.tpq.io/tpq_top_algo_2019.pdf

http://certificate.tpq.io/tpq_top_algo_2019.pdf


5,000+ lines of code
50+ Jupyter Notebooks

100s of pages of 
Finance with Python, 
Python for Finance, 

and more

150+ hours 
of pre-recorded 

video instruction

30+ hours of 
additional 

live/recorded sessions
NEW 

http://compfinance.tpq.io

http://compfinance.tpq.io


• Finance with Python (7 hrs, 170 pages) 
gentle introduction to Finance and Python 

• Tools & Skills (20+ hrs)  
helpful tools and skills for Python financial analytics and development 

• Financial Data Science (16+ hrs, 400+ pages) 
based on my O'Reilly book “Python for Finance”, 2nd ed 

• Artificial Intelligence in Finance (16+hrs) 
machine & deep learning for finance, based on my upcoming book “AI in Finance” 

• Python for Excel (6 hrs) 
how to combine Python with Excel efficiently and effectively 

• Python for Databases (9 hrs)  
how to use Python to work with SQL & NoSQL databases 

• Natural Language Processing (3 hrs, 50 pages) 
basics of NLP with Python  

• Python for Algorithmic Trading (40+ hrs, 470 pages) 
using Python for prediction, backtesting, automated trading, etc. 

• Python for Computational Finance (25+ hrs, 350 pages) 
based on my Wiley book “Derivatives Analytics with Python”



Artificial Intelligence in Finance 
—A Python-Based Guide



ARTIFICIAL INTELLIGENCE IN FINANCE 
A Python-based Guide 

I. BACKGROUND 
• Artificial Intelligence 
• Technological Singularity 

II. FINANCE 
• The Beauty Myth 
• Data-Driven Finance 
• AI-First Finance 

III. ALGORITHMS 
• Machine Learning 
• Deep Learning 
• Reinforcement Learning

IV. APPLICATIONS 
• Financial Data Science 
• Capital Management 
• Computational Finance 
• Algorithmic Trading 
• The AI Machine 

V. OUTLOOK 
• Skills & Education 
• Governance & Ethics 
• AI-based Competition 
• Financial Singularity



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



Deployment 
Gap  

Last Mile Problem

Data Features and 
Labels

Machine & 
Deep Learning Backtesting Deployment

devops skills and 
24/7 system

few hundred lines of code thousands of 
lines of code

Algorithmic Trading

research & interactive financial analytics skills



Data Features and 
Labels

Machine & 
Deep Learning Backtesting Deployment

Algorithmic Trading
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