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週次 (Week)				日期 (Date)				內容 (Subject/Topics)
1				2017/02/17				Fintech	金融科技課程介紹

(Course	Orientation	for	Fintech:	Financial	Technology)
2				2017/02/24				Fintech	金融科技的演進：貨幣與金融服務

(Evolution	of	Fintech:	Money	and	Financial	Services)
3				2017/03/03				Fintech	金融科技：金融服務科技創新

(Fintech:	Technology	Innovation	in	Financial	Services)
4				2017/03/10				Fintech	金融科技與金融服務價值鏈

(Fintech	and	Financial	Services	Value	Chain)
5				2017/03/17				Fintech	金融科技商業模式創新

(Fintech	Business	Models	Innovation)
6				2017/03/24				Fintech金融科技個案研究 I	

(Case	Study	on	Fintech I)

課程大綱 (Syllabus)
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週次 (Week)				日期 (Date)				內容 (Subject/Topics)
7				2017/03/31				金融服務消費者心理與行為

(Consumer	Psychology	and	Behavior	on	Financial	Services)

8				2017/04/07				教學行政觀摩日 (Off-campus	study)
9				2017/04/14				區塊鏈技術

(Blockchain Technology)
[Invited	Speaker:	Dr.	Raymund Lin,	IBM	(林俊叡博士，IBM)]

10				2017/04/21				期中報告 (Midterm	Project	Report)
11				2017/04/28				Python	Pandas財務大數據分析

(Finance	Big	Data	Analytics	with	Pandas	in	Python)
12				2017/05/05				人工智慧與深度學習金融科技

(Artificial	Intelligence	and	Deep	Learning	for	Fintech)

課程大綱 (Syllabus)
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週次 (Week)				日期 (Date)				內容 (Subject/Topics)
13				2017/05/12				Fintech	金融科技個案研究 II	

(Case	Study	on	Fintech	II)
14				2017/05/19				金融科技財富管理：機器人理財顧問

(Robo-Advisors	for	Wealth	Management	in	Fintech)
15				2017/05/26				投資組合最佳化與程式交易

(Portfolio	Optimization	and	Algorithmic	Trading)
16				2017/06/02				金融科技智慧問答系統

(Intelligent	Question	Answering	System	for	Fintech)
17				2017/06/09				期末報告 I	(Final	Project	Presentation	I)
18				2017/06/16				期末報告 II	(Final	Project	Presentation	II)

課程大綱 (Syllabus)

4



Portfolio	
Optimization	

and	
Algorithmic	
Trading
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Portfolio	
Optimization	
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Algorithmic	
Trading
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8Source: Ernie Chan (2008), “Quantitative Trading: How to Build Your Own Algorithmic Trading Business”, Wiley



9Source: Ernie Chan (2013), “Algorithmic Trading: Winning Strategies and Their Rationale”, Wiley



10Source: Ernest P. Chan (2017), “Machine Trading: Deploying Computer Algorithms to Conquer the Markets”, Wiley



Yves	Hilpisch,	
Python	for	Finance:	Analyze	Big	Financial	Data,	

O'Reilly,	2014

11Source: http://www.amazon.com/Python-Finance-Analyze-Financial-Data/dp/1491945281



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
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Michael	Heydt	,	
Mastering	Pandas	for	Finance,	

Packt	Publishing,	2015

Source: http://www.amazon.com/Mastering-Pandas-Finance-Michael-Heydt/dp/1783985100



Yahoo	Finance	Charts:	Apple	Inc.	(AAPL)

14http://finance.yahoo.com/chart/AAPL



15Source: https://mapattack.wordpress.com/2017/02/12/using-python-for-stocks-1/

Python	Pandas	for	Finance



Algorithmic	Trading

16Source: Ernest P. Chan (2017), Machine Trading: Deploying Computer Algorithms to Conquer the Markets, Wiley
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17Source:	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

18Source: 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

19Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf



20Source: https://www.stockfeel.com.tw/2015年世界經濟論壇－未來的金融服務/



21Source: https://www.stockfeel.com.tw/2015年世界經濟論壇－未來的金融服務/

FinTech:	Financial	Services	Innovation



FinTech:	Investment	Management

22Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf
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23Source: https://www.stockfeel.com.tw/2015年世界經濟論壇－未來的金融服務/

FinTech:	Investment	Management
Empowered	Investors
Process	Externalization

5



FinTech:	Market	Provisioning

24Source: http://www3.weforum.org/docs/WEF_The_future__of_financial_services.pdf
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25Source: https://www.stockfeel.com.tw/2015年世界經濟論壇－未來的金融服務/

FinTech:	Market	Provisioning
Smarter,	Faster	Machines
New	Market	Platforms

6



AI	and	Big	Data	Analytics	in	Finance

• 財務金融大數據分析
– Big	Data	Analytics	in	Finance

• 投資大數據分析
– Big	Data	Analytics	in	Investment

• 人工智慧與財務應用
– Artificial	Intelligence	and	Financial	Application

• 人工智慧與投資分析
– Artificial	Intelligence	and	Investment	Analysis

26



財務金融大數據分析
Big	Data	Analytics	in	Finance
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投資大數據分析
Big	Data	Analytics	in	Investment
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人工智慧與財務應用
Artificial	Intelligence	and	
Financial	Application
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人工智慧與投資分析
Artificial	Intelligence	and	

Investment	Analysis
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import pandas as pd
import pandas_datareader.data as web
df = web.DataReader('AAPL', data_source='yahoo', 
start='1/1/2010', end='3/21/2017')
df.to_csv('AAPL.csv')
df.tail()
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df = web.DataReader('GOOG', 
data_source='yahoo', start='1/1/1980', 
end='3/21/2017')
df.head(10)
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df.tail(10)
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df.count()
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df.ix['2015-12-31']
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df.to_csv('2330.TW.Yahoo.Finance.Data.csv')



Python	Pandas	
for	Finance

37Source: https://mapattack.wordpress.com/2017/02/12/using-python-for-stocks-1/



Python	Pandas	for	Finance

38Source: https://mapattack.wordpress.com/2017/02/12/using-python-for-stocks-1/

import pandas as pd
import pandas_datareader.data as web
import matplotlib.pyplot as plt
import seaborn as sns
import datetime as dt
%matplotlib inline



39Source: https://mapattack.wordpress.com/2017/02/12/using-python-for-stocks-1/

#Read Stock Data from Yahoo Finance
end = dt.datetime.now()
#start = dt.datetime(end.year-2, end.month, end.day)
start = dt.datetime(2015, 1, 1)
df = web.DataReader("AAPL", 'yahoo', start, end)
df.to_csv('AAPL.csv')
df.from_csv('AAPL.csv')
df.tail()

Python	Pandas	for	Finance



40Source: https://mapattack.wordpress.com/2017/02/12/using-python-for-stocks-1/

df['Adj Close'].plot(legend=True, 
figsize=(12, 8), title='AAPL', label='Adj
Close') 

Python	Pandas	for	Finance



41Source: https://mapattack.wordpress.com/2017/02/12/using-python-for-stocks-1/

plt.figure(figsize=(12,9))
top = plt.subplot2grid((12,9), (0, 0), 
rowspan=10, colspan=9)
bottom = plt.subplot2grid((12,9), (10,0), 
rowspan=2, colspan=9)
top.plot(df.index, df['Adj Close'], 
color='blue') #df.index gives the dates
bottom.bar(df.index, df['Volume']) 

# set the labels
top.axes.get_xaxis().set_visible(False)
top.set_title('AAPL')
top.set_ylabel('Adj Close')
bottom.set_ylabel('Volume')

Python	Pandas	for	Finance



42Source: https://mapattack.wordpress.com/2017/02/12/using-python-for-stocks-1/

Python	Pandas	for	Finance



43Source: https://mapattack.wordpress.com/2017/02/12/using-python-for-stocks-1/

Python	Pandas	for	Finance



44Source: https://mapattack.wordpress.com/2017/02/12/using-python-for-stocks-1/

plt.figure(figsize=(12,9))
sns.distplot(df['Adj Close'].dropna(), 
bins=50, color='purple')

Python	Pandas	for	Finance



45Source: https://mapattack.wordpress.com/2017/02/12/using-python-for-stocks-1/

# simple moving averages

df['MA05'] = df['Adj Close'].rolling(5).mean()
df['MA20'] = df['Adj Close'].rolling(20).mean() #20 days
df['MA60'] = df['Adj Close'].rolling(60).mean() #60 days

df2 = pd.DataFrame({'Adj Close': df['Adj
Close'],'MA05': df['MA05'],'MA20': 
df['MA20'], 'MA60': df['MA60']})
df2.plot(figsize=(12, 9), legend=True, 
title='AAPL')
df2.to_csv('AAPL_MA.csv')
fig = plt.gcf()
fig.set_size_inches(12, 9)
fig.savefig(’AAPL_plot.png', dpi=300)
plt.show()

Python	Pandas	for	Finance



46Source: https://mapattack.wordpress.com/2017/02/12/using-python-for-stocks-1/

Python	Pandas	for	Finance



47Source: https://mapattack.wordpress.com/2017/02/12/using-python-for-stocks-1/

Python	Pandas	for	Finance
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import pandas as pd
import pandas_datareader.data as web
import matplotlib.pyplot as plt
import seaborn as sns
import datetime as dt
%matplotlib inline

#Read Stock Data from Yahoo Finance
end = dt.datetime.now()
#start = dt.datetime(end.year-2, end.month, end.day)
start = dt.datetime(2015, 1, 1)
df = web.DataReader("AAPL", 'yahoo', start, end)
df.to_csv('AAPL.csv')
df.from_csv('AAPL.csv')
df.tail()

df['Adj Close'].plot(legend=True, figsize=(12, 8), title='AAPL', label='Adj Close') 
plt.figure(figsize=(12,9))
top = plt.subplot2grid((12,9), (0, 0), rowspan=10, colspan=9)
bottom = plt.subplot2grid((12,9), (10,0), rowspan=2, colspan=9)
top.plot(df.index, df['Adj Close'], color='blue') #df.index gives the dates
bottom.bar(df.index, df['Volume']) 

# set the labels
top.axes.get_xaxis().set_visible(False)
top.set_title('AAPL')
top.set_ylabel('Adj Close')
bottom.set_ylabel('Volume')

plt.figure(figsize=(12,9))
sns.distplot(df['Adj Close'].dropna(), bins=50, color='purple')

# simple moving averages
df['MA05'] = df['Adj Close'].rolling(5).mean() #5 days
df['MA20'] = df['Adj Close'].rolling(20).mean() #20 days
df['MA60'] = df['Adj Close'].rolling(60).mean() #60 days
df2 = pd.DataFrame({'Adj Close': df['Adj Close'],'MA05': df['MA05'],'MA20': df['MA20'], 'MA60': df['MA60']})
df2.plot(figsize=(12, 9), legend=True, title='AAPL')
df2.to_csv('AAPL_MA.csv')
fig = plt.gcf()
fig.set_size_inches(12, 9)
fig.savefig(’AAPL_plot.png', dpi=300)
plt.show()

Source: https://mapattack.wordpress.com/2017/02/12/using-python-for-stocks-1/



Examples:
Python	Pandas	
for	Finance
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sSymbol = "AAPL"
#sSymbol = "GOOG"
#sSymbol = "IBM"
#sSymbol = "MSFT"
#sSymbol = "^TWII"
#sSymbol = "000001.SS"
#sSymbol = "2330.TW"
#sSymbol = "2317.TW"

# sURL = "http://ichart.finance.yahoo.com/table.csv?s=AAPL"
# sBaseURL = "http://ichart.finance.yahoo.com/table.csv?s="
sURL = "http://ichart.finance.yahoo.com/table.csv?s=" + sSymbol
#req = requests.get("http://ichart.finance.yahoo.com/table.csv?s=2330.TW")
#req = requests.get("http://ichart.finance.yahoo.com/table.csv?s=AAPL")
req = requests.get(sURL)

sText = req.text
#print(sText)
#df = web.DataReader(sSymbol, 'yahoo', starttime, endtime)
#df = web.DataReader("2330.TW", 'yahoo')

sPath = "data/"
sPathFilename = sPath + sSymbol + ".csv"  
print(sPathFilename)

f = open(sPathFilename, 'w')
f.write(sText)
f.close()
sIOdata = io.StringIO(sText)
df = pd.DataFrame.from_csv(sIOdata)
df.head(5)
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df.tail(5)
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sSymbol = "AAPL”

# sURL = "http://ichart.finance.yahoo.com/table.csv?s=AAPL"
sURL = "http://ichart.finance.yahoo.com/table.csv?s=" + sSymbol
#req = requests.get("http://ichart.finance.yahoo.com/table.csv?s=AAPL")

req = requests.get(sURL)
sText = req.text
#print(sText)

sPath = "data/"
sPathFilename = sPath + sSymbol + ".csv"  
print(sPathFilename)

f = open(sPathFilename, 'w')
f.write(sText)
f.close()
sIOdata = io.StringIO(sText)
df = pd.DataFrame.from_csv(sIOdata)
df.head(5)
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def getYahooFinanceData(sSymbol, starttime, endtime, sDir):
#GetMarketFinanceData_From_YahooFinance
#"^TWII"
#"000001.SS"
#"AAPL"
#SHA:000016" 
#"600000.SS"
#"2330.TW"
#sSymbol = "^TWII"
starttime = datetime.datetime(2000, 1, 1)
endtime = datetime.datetime(2015, 12, 31)
sPath = sDir
#sPath = "data/financedata/"
df_YahooFinance = web.DataReader(sSymbol, 'yahoo', starttime, endtime)
#df_01 = web.DataReader("2330.TW", 'yahoo')
sSymbol = sSymbol.replace(":","_")
sSymbol = sSymbol.replace("^","_")
sPathFilename = sPath + sSymbol + "_Yahoo_Finance.csv"   
df_YahooFinance.to_csv(sPathFilename)
#df_YahooFinance.head(5)
return sPathFilename
#End def getYahooFinanceData(sSymbol, starttime, endtime, sDir):
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sSymbol = "AAPL”
starttime = datetime.datetime(2000, 1, 1)
endtime = datetime.datetime(2015, 12, 31)
sDir = "data/financedata/"

sPathFilename = getYahooFinanceData(sSymbol, starttime, endtime, 
sDir)
print(sPathFilename)
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import pandas as pd
import pandas_datareader.data as web
import matplotlib.pyplot as plt
import seaborn as sns
import datetime as dt
%matplotlib inline

#Read Stock Data from Yahoo Finance
end = dt.datetime.now()
#start = dt.datetime(end.year-2, end.month, end.day)
start = dt.datetime(2015, 1, 1)
df = web.DataReader("AAPL", 'yahoo', start, end)
df.to_csv('AAPL.csv')
df.from_csv('AAPL.csv')
df.tail()

df['Adj Close'].plot(legend=True, figsize=(12, 8), title='AAPL', label='Adj Close') 
plt.figure(figsize=(12,9))
top = plt.subplot2grid((12,9), (0, 0), rowspan=10, colspan=9)
bottom = plt.subplot2grid((12,9), (10,0), rowspan=2, colspan=9)
top.plot(df.index, df['Adj Close'], color='blue') #df.index gives the dates
bottom.bar(df.index, df['Volume']) 

# set the labels
top.axes.get_xaxis().set_visible(False)
top.set_title('AAPL')
top.set_ylabel('Adj Close')
bottom.set_ylabel('Volume')

plt.figure(figsize=(12,9))
sns.distplot(df['Adj Close'].dropna(), bins=50, color='purple')

# simple moving averages
df['MA05'] = df['Adj Close'].rolling(5).mean() #5 days
df['MA20'] = df['Adj Close'].rolling(20).mean() #20 days
df['MA60'] = df['Adj Close'].rolling(60).mean() #60 days
df2 = pd.DataFrame({'Adj Close': df['Adj Close'],'MA05': df['MA05'],'MA20': df['MA20'], 'MA60': df['MA60']})
df2.plot(figsize=(12, 9), legend=True, title='AAPL')
df2.to_csv('AAPL_MA.csv')
fig = plt.gcf()
fig.set_size_inches(12, 9)
fig.savefig(’AAPL_plot.png', dpi=300)
plt.show()

Source: https://mapattack.wordpress.com/2017/02/12/using-python-for-stocks-1/



61Source: https://mapattack.wordpress.com/2017/02/12/using-python-for-stocks-1/

Python	Pandas	for	Finance



The	Quant	Finance	PyData Stack

62Source: 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/

63Source: 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.

64Source: http://www.zipline.io/



Quantopian

65https://www.quantopian.com/



Sign	up	for	Quantopian

66https://www.quantopian.com/users/sign_up
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Quantopian

https://www.quantopian.com/
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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



73Source: https://www.quantopian.com/algorithms/59274d707875d1000d41937d/592756885310d86a415cb0e1#backtest

Quantopian
Sample	Mean	Reversion	Algorithm



Risk	and	Return

74Source: Bacon, Carl. "How sharp is the Sharpe-ratio?-Risk-adjusted Performance Measures." Statpro White Paper (2000).



Sharpe	Ratio

75Source: Bacon, Carl. "How sharp is the Sharpe-ratio?-Risk-adjusted Performance Measures." Statpro White Paper (2000).

𝐒𝐡𝐚𝐫𝐩𝐞	𝐑𝐚𝐭𝐢𝐨

= 	
𝑃𝑜𝑟𝑡𝑜𝑓𝑜𝑙𝑖𝑜	𝑅𝑒𝑡𝑢𝑟𝑛 − 𝑅𝑖𝑠𝑘	𝐹𝑟𝑒𝑒	𝑅𝑒𝑡𝑢𝑟𝑛

𝑃𝑜𝑟𝑡𝑜𝑓𝑜𝑙𝑖𝑜	𝑅𝑖𝑠𝑘



Sharpe	Ratio

76Source: 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)

𝐒𝐡𝐚𝐫𝐩𝐞	𝐑𝐚𝐭𝐢𝐨	𝑆𝑅 = 	
𝑟= − 𝑟>
𝜎=



Sortino Ratio

77Source: 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

𝐒𝐨𝐫𝐭𝐢𝐧𝐨	𝐑𝐚𝐭𝐢𝐨	 = 	
𝑟= − 𝑟A
𝜎B

𝐃𝐨𝐰𝐧𝐬𝐢𝐝𝐞	𝐑𝐢𝐬𝐤	𝜎B = 	 H
min 𝑟𝑖 − 𝑟𝑇 , 0 2

𝑛

P

QRS

�



Max	Drawdown

78Source: 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
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Quantopian
Sample	Mean	Reversion	Algorithm

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



Writing	and	Backtesting
an	Algorithm	on	Quantopian

81Source: 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()

82Source: https://www.quantopian.com/tutorials/getting-started



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

AAPL

83

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



Moving	Average

84

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



85Source: https://www.quantopian.com/algorithms/59274d707875d1000d41937d/5927506f3cf7da6fec5951b6#backtest

Quantopian
WSJ	Example	Algorithm
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86Source: https://uqer.io/home/
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UQER



88Source: https://uqer.io/home/

UQER
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89Source: https://www.joinquant.com/
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JoinQuant

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

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

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



94

RiceQuant

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



95Source: https://www.ricequant.com/algorithm/523081

RiceQuant



96Source: https://www.ricequant.com/algorithm/523092

RiceQuant
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