
�
��� ��

AI for Investment Analysis

1

1082AIIA10
MBA, IMTKU (M2399) (8409) (Spring 2020)

Wed 3, 4 (10:10-12:00) (B206)

� ����������
(Portfolio Optimization and 

Algorithmic Trading)

Min-Yuh Day
��

Associate Professor
���

Dept. of Information Management, Tamkang University
���	 ���	�

http://mail. tku.edu.tw/myday/
2020-06-10

Tamkang
Universit
y

http://mail.tku.edu.tw/myday/
http://mail.tku.edu.tw/myday/cindex.htm
http://www.im.tku.edu.tw/en_index.html
http://english.tku.edu.tw/index.asp
http://www.tku.edu.tw/
http://www.im.tku.edu.tw/
http://mail.tku.edu.tw/myday/


0� (Week)    �� (Date)    �� (Subject/Topics)
1   2020/03/04   �����/��,%�'

(Course Orientation on AI for Investment Analysis)
2   2020/03/11   AI 1*$�: 1*�
	��"

(AI in FinTech: Financial Services Innovation and Application)

3   2020/03/18   ���!.2�)AI�-���
(Robo-Advisors and AI Chatbots)

4   2020/03/25   �/�!�)+ .
�
(Investing Psychology and Behavioral Finance)

5   2020/04/01   .
1*��#&�
(Event Studies in Finance)

6   2020/04/08   �����/����#& I 
(Case Study on AI for Investment Analysis I)

,%( (Syllabus)
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�� (Week)    �� (Date)    �� (Subject/Topics)
7   2020/04/15   Python AI�����

(Foundations of AI Investment Analysis in Python)
8   2020/04/22   Python Pandas �����

(Quantitative Investing with Pandas in Python)
9   2020/04/29   ���� (Midterm Project Report)
10   2020/05/06   Python Scikit-Learn ��
����

(Machine Learning for Investment Analysis with Scikit-Learn in Python)

11   2020/05/13   TensorFlow ��
���� I 
(Deep Learning for Investment Analysis with TensorFlow I)

12   2020/05/20   TensorFlow ��
���� II 
(Deep Learning for Investment Analysis with TensorFlow II)

��	� (Syllabus)
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, (Week)    �� (Date)    �� (Subject/Topics)

13   2020/05/27   �����+����"$ II 
(Case Study on Artificial Intelligence for Investment Analysis II)

14   2020/06/03   TensorFlow !�'�+�� III 
(Deep Learning for Investment Analysis with TensorFlow III)

15   2020/06/10   �+%	���(#���
(Portfolio Optimization and Algorithmic Trading)

16   2020/06/17   ���
 I (Final Project Presentation I)

17   2020/06/24   ���
 II (Final Project Presentation II)

18   2020/07/01   ����)��

*#�& (Syllabus)
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Portfolio 
Optimization 

and 
Algorithmic 

Trading
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Outline
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•Portfolio Optimization

•Algorithmic Trading



Portfolio 
Optimization 
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Algorithmic 
Trading
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9Source: Ernie Chan (2008), “Quantitative Trading: How to Build Your Own Algorithmic Trading Business”, Wiley



10Source: Ernie Chan (2013), “Algorithmic Trading: Winning Strategies and Their Rationale”, Wiley



11Source: Ernest P. Chan (2017), “Machine Trading: Deploying Computer Algorithms to Conquer the Markets”, Wiley



12Source: http://www.amazon.com/Derivatives-Analytics-Python-Simulation-Calibration/dp/1119037999/

Yves Hilpisch (2015), 
Derivatives Analytics with Python: 

Data Analysis, Models, Simulation, Calibration and Hedging, Wiley

http://www.amazon.com/Derivatives-Analytics-Python-Simulation-Calibration/dp/1119037999/


Algorithmic Trading

13Source: Ernest P. Chan (2017), Machine Trading: Deploying Computer Algorithms to Conquer the Markets, Wiley
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14Source: https://www.amazon.com/FinTech-Innovation-Robo-Advisors-Investing-Gamification/dp/1119226988

FinTech Innovation: 
From Robo-Advisors to Goal Based Investing and Gamification, 

Paolo Sironi, Wiley, 2016



FinTech: Financial Services Innovation

15Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf



FinTech: 
Financial Services Innovation

1. Payments
2. Insurance

3. Deposits & Lending
4. Capital Raising

5. Investment Management
6. Market Provisioning

16Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf



17Source: https://www.stockfeel.com.tw/2015��	������
����/



FinTech: Investment Management

18Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf
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19Source: https://www.stockfeel.com.tw/2015��	������
����/

FinTech: Investment Management
Empowered Investors

Process Externalization
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FinTech: Market Provisioning

20Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf
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21Source: https://www.stockfeel.com.tw/2015��	������
����/

FinTech: Market Provisioning
Smarter, Faster Machines

New Market Platforms
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The Quant Finance PyData Stack

22Source: http://nbviewer.jupyter.org/format/slides/github/quantopian/pyfolio/blob/master/pyfolio/examples/overview_slides.ipynb#/5



Zipline
a Pythonic

Algorithmic Trading Library 
http://www.zipline.io/

23Source: https://github.com/quantopian/zipline



Zipline
• Zipline: Pythonic algorithmic trading library. 
• Event-driven system

– supports both backtesting and live-trading.
• Zipline is currently used in production as the 

backtesting and live-trading engine powering 
Quantopian
– a free, community-centered, hosted platform for 

building and executing trading strategies.

24Source: http://www.zipline.io/
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Quantopian

https://www.quantopian.com/

https://www.quantopian.com/


Sign up for Quantopian

26https://www.quantopian.com/users/sign_up

https://www.quantopian.com/users/sign_up
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Quantopian
Sample Mean Reversion Algorithm

Source: https://www.quantopian.com/algorithms/59274d707875d1000d41937d/5927506f3cf7da6fec5951b6#backtest
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Quantopian
Sample Mean Reversion Algorithm

Source: https://www.quantopian.com/algorithms/59274d707875d1000d41937d/5927506f3cf7da6fec5951b6#backtest
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Quantopian
Sample Mean Reversion Algorithm

Source: https://www.quantopian.com/algorithms/59274d707875d1000d41937d/5927506f3cf7da6fec5951b6#backtest
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Quantopian
Sample Mean Reversion Algorithm

Source: https://www.quantopian.com/algorithms/59274d707875d1000d41937d/592756885310d86a415cb0e1#backtest
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Settings: From 2007-01-01 to 2016-12-31 
with $1,000,000 initial capital
Calendar:US Equities

Source: https://www.quantopian.com/algorithms/59274d707875d1000d41937d/592756885310d86a415cb0e1#backtest

Quantopian
Sample Mean Reversion Algorithm



32Source: https://www.quantopian.com/algorithms/59274d707875d1000d41937d/592756885310d86a415cb0e1#backtest

Quantopian
Sample Mean Reversion Algorithm



Risk and Return

33Source: Bacon, Carl. "How sharp is the Sharpe-ratio?-Risk-adjusted Performance Measures." Statpro White Paper (2000).



Sharpe Ratio

34Source: Bacon, Carl. "How sharp is the Sharpe-ratio?-Risk-adjusted Performance Measures." Statpro White Paper (2000).

!"#$%& '#()*
= ,-./-0-12- 34/5.6 − 3289 :.44 34/5.6

,-./-0-12- 3289



Sharpe Ratio

35Source: Bacon, Carl. "How sharp is the Sharpe-ratio?-Risk-adjusted Performance Measures." Statpro White Paper (2000).

Where 
rP = portfolio return
rF = risk free rate 
σP = portfolio risk (variability, standard deviation of return)

!"#$%& '#()* +, = ./ − .1
2/



Sortino Ratio

36Source: Bacon, Carl. "How sharp is the Sharpe-ratio?-Risk-adjusted Performance Measures." Statpro White Paper (2000).

Where 
rP = portfolio return
rT = Minimum Target Return 
σD = Downside Risk

!"#$%&" '($%" = *+ − *-
./

0"1&2%34 '%25 ./ = 6
789

: min *> − *? , 0 2

C



Max Drawdown

37Source: Bacon, Carl. "How sharp is the Sharpe-ratio?-Risk-adjusted Performance Measures." Statpro White Paper (2000).
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Quantopian
Sample Mean Reversion Algorithm

Source: https://www.quantopian.com/algorithms/59274d707875d1000d41937d/5927506f3cf7da6fec5951b6#backtest



39

Quantopian
Sample Mean Reversion Algorithm

Source: https://www.quantopian.com/algorithms/59274d707875d1000d41937d/5927506f3cf7da6fec5951b6#backtest



Writing and Backtesting
an Algorithm on Quantopian

40Source: https://www.quantopian.com/tutorials/getting-started

https://www.quantopian.com/tutorials/getting-started


What is a Trading Algorithm?

On Quantopian, 
a trading algorithm 
is a Python program 

that defines two special functions: 
initialize() and handle_data()

41Source: https://www.quantopian.com/tutorials/getting-started

https://www.quantopian.com/tutorials/getting-started


An example of an algorithm that 
allocates 100% of its portfolio in 

AAPL

42

def initialize(context):
# Reference to AAPL
context.aapl = sid(24)

def handle_data(context, data):
# Position 100% of our portfolio to be long in AAPL
order_target_percent(context.aapl, 1.00)

Source: https://www.quantopian.com/tutorials/getting-started

https://www.quantopian.com/tutorials/getting-started


Moving Average

43

def initialize(context):
context.security = symbol('AAPL')
schedule_function(myfunc, date_rules.every_day(),  time_rules.market_open(minutes = 15))

def handle_data(context, data):
MovingAvg1 = data[context.security].mavg(20)
MovingAvg2 = data[context.security].mavg(60)

current_positions = context.portfolio.positions[symbol('AAPL')].amount

if (MovingAvg1 > MovingAvg2) and current_positions == 0:
order_target_percent(context.security, 0.25)

elif (MovingAvg1 < MovingAvg2) and current_positions != 0:
order_target(context.security, 0)    

Source: https://www.quantopian.com/tutorials/getting-started

https://www.quantopian.com/tutorials/getting-started


44Source: https://www.quantopian.com/algorithms/59274d707875d1000d41937d/5927506f3cf7da6fec5951b6#backtest

Quantopian
WSJ Example Algorithm



Investment Science: 
Portfolio Optimization

45
Source: Tucker Balch (2012), Investment Science: Portfolio Optimization, 

https://www.youtube.com/watch?v=5qbMhXXq0vI

https://www.youtube.com/watch?v=5qbMhXXq0vI
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Risk

R
et

ur
n

Efficient Frontier

Portfolio Optimization
Efficient Frontier

Source: Tucker Balch (2012), Investment Science: Portfolio Optimization, 
https://www.youtube.com/watch?v=5qbMhXXq0vI

https://www.youtube.com/watch?v=5qbMhXXq0vI


Portfolio Optimization and 
Algorithmic Trading

47

https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT

https://tinyurl.com/imtkupython101

https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT
https://tinyurl.com/imtkupython101


Portfolio Optimization
Efficient Frontier
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UQER

49Source: https://uqer.io/home/



50Source: https://uqer.io/home/

UQER



51Source: https://uqer.io/home/

UQER



JoinQuant

52Source: https://www.joinquant.com/
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JoinQuant

Source: https://www.joinquant.com/



RiceQuant

54Source: https://www.ricequant.com/
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RiceQuant

Source: https://www.ricequant.com/
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RiceQuant

Source: https://www.ricequant.com/
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RiceQuant

Source: https://www.ricequant.com/



58Source: https://www.ricequant.com/algorithm/523081

RiceQuant



59Source: https://www.ricequant.com/algorithm/523092

RiceQuant



MultiCharts

60https://www.multicharts.com/

https://www.multicharts.com/
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Python in Google Colab (Python101)
https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT

https://tinyurl.com/imtkupython101

https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT
https://tinyurl.com/imtkupython101


62

Python in Google Colab (Python101)
https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT

https://tinyurl.com/imtkupython101

https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT
https://tinyurl.com/imtkupython101
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Python in Google Colab (Python101)
https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT

https://tinyurl.com/imtkupython101

https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT
https://tinyurl.com/imtkupython101
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Python in Google Colab (Python101)
https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT

https://tinyurl.com/imtkupython101

https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT
https://tinyurl.com/imtkupython101
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Python in Google Colab (Python101)
https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT

https://tinyurl.com/imtkupython101

https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT
https://tinyurl.com/imtkupython101


Summary

66

•Portfolio Optimization

•Algorithmic Trading
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