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About 

• Mining the Web 
• Machine Learning 
• Using Social Media to Predict Stock Prices 



Web Scraping 

• Computer program that extracts information 
from websites 

• Also called a bot, web crawler, or spiders 

Example of HTML code for FIUs homepage 



Tools 

• Python 
– Learned Python programming on 

codecademy.com 

• BeautifulSoup (A Python module) 
– Makes parsing HTML easy 



Data Source 



Storing Data 



Data Details 

• Over 500 GB of HTML  
• 6.5 GB of text from posts 
• 2,400 days of data 
• 15.6 million posts 
• 1.08 billion words 



Errors 



Errors 

 
• When you press ENTER to go to a new line in a 

text document you add “\n” 
• The code for counting posts was counting 

extra lines and inflating the actual volume of 
posts for the day 

• Fixed it and re-scraped the data to make sure 
the results are consistent 
 



Analyzing Data 
• Using Pythons built-in CSV (comma separated 

value) module to do a word frequency count 
took 40 minutes for one day 

• 1,600 processing hours or 200 hours on an 8-
core CPU (8 days) 

• Too long. After much research I rewrote the 
code using Pythons mmap (Memory-mapped 
file support) module 

• From 8 days to just under 10 hours! 



Analyzing Data 

• How to iterate through dates in order? 
• Use “num2date” from “matplotlib.dates” 

Example:  
734984 = 2013-04-26 
734985 = 2013-04-27 
 
734988 = 2013-04-30 
734989 = 2013-05-01 



Machine Learning 

• The study of systems that can learn from data 
• Types: 

– Supervised learning 
– Unsupervised learning 
– Reinforcement learning 

• Focus on simple supervised learning 
– Generate a function that maps inputs to desired 

outputs 



Simple Example 

Picture from Andrew Ng, Coursera.org machine learning course  



• Matrix “A” contains the features 
• Vector “X” contains the coefficient's that the 

algorithm will solve for 
• Vector “h” is the hypothesis  

 



Cost Function 

• J is the cost function 
• m is the number of training examples 
• y is the desired output 
• h is the hypothesis  



Gradient Descent 

• 𝜃𝑗  Coefficients to be solved for to minimize J 
• α  Learning rate 

ℎ𝜃(𝑥 𝑖 ) = 𝜃0 + 𝜃1𝑥(𝑖) 
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Updating Thetas 

Picture from Andrew Ng, Coursera.org machine learning course  



Local Optimum 
• Optimal values depend on how the thetas were 

initialized 

Picture from Andrew Ng, Coursera.org machine learning course  



Thetas 

• Features should have a positive or negative 
influence 

• Initialize all thetas to zero 
– (My hypothesis) 



Learning Rate & Features 

• Features are data points for a specific training 
example e.g. house size: 950 sq-ft, 2 car 
garage 

• Learning rate is tricky… Too large makes the 
function diverges to infinity. Too small takes 
allot of iterations to converge 



Example 
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Learning Rate & Features 

• Learning rate must be small enough to 
accommodate the largest feature 

• Scale features to get them within the same 
magnitude of each other 

• A feature with one order of magnitude larger 
than the rest will require one order of 
magnitude more iterations 
 



Cost Function VS Iteration 

 



Cost Function VS Iteration 

 



Using Social Media To Predict Stock 
Prices 

• The hypothesis: Prices have an instant 
response to the words used in social media 

• Use word lists from a research from Tim 
Loughran & Bill McDonald  

• Use Harvard IV negative words list 



Details 

• Training data from Jan, 2007 to Feb 1, 2012 
• Testing data from Feb 2, 2012 to Feb 27, 2013 
• Features used: 

– Inflation, Forum post volume (daily activity), 
volume of Google searches for Apples products, 
volume of Google searches for Microsoft, and 56 
randomly selected words with sufficient volume 
from the word lists 



Features 
Features Theta 
b 0.277 
Apple Trends 4.708 
Microsoft Trends -0.156 
Post Volume -0.664 
Inflation 8.475 
afraid -0.272 
annoying -0.301 
avoid -0.043 
bad -0.222 
break -0.034 
broken 0.122 
bug 0.645 
corrupted -0.043 
dead -0.194 
error 0.253 
expensive -0.152 
failed -0.302 

Positive Theta: Positive correlation, the larger the 
feature is the higher the predicted stock price will 
be. 
 
Negative Theta: Negative correlation, the larger 
the feature is the lower the predicted stock price 
will be. 
 
Magnitude of Theta: A large absolute value means 
there is a strong correlation. 
 
All features are scaled so their average “feature” 
contribution is 30. (e.g. h(x)=(30)*(-0.302)+…) 
 
Apple and Microsoft trends range from 10-100 (not 
scaled). Inflation ranges from 1-1.5 (The Theta 
value for inflation should be interpreted as 0.8) 



Features Theta 
fix 1.118 
missing 0.024 
order -0.235 
problem -1.431 
problems -0.464 
trouble 0.168 
unfourtunately 0.242 
wrong -0.612 
annoying -0.301 
fustrating 0.064 
quit -0.343 
better -1.211 
easy -0.365 
exellent 0.356 
good 0.298 
great -0.391 
happy -0.443 
perfect 0.123 
perfectly 0.236 
best 0.091 
crash -0.095 
dont -1.734 

Features Theta 
hard -1.782 
lost 0.425 
love -0.276 
luck 0.208 
missing 0.024 
no 1.869 
not 1.909 
smart 0.141 
sorry 0.442 
strange -0.032 
weird -0.050 
yes -0.451 
doesnt 0.240 
update -0.911 
free -0.593 
upgrade -0.231 
buy 0.141 
only -2.007 
security 0.431 
isnt 0.194 
downgrade 0.036 
hate -0.117 



Blue line: Actual Stock Price      Red line: Hypothesis Stock Price 
X-axis: Dates (Jan 1, 2007 – Feb 27, 2013)      Y-Axis: Stock Price in USD 
 
Learning Data: Jan 1, 2007 – Feb 1, 2012     Testing Data: Feb 2, 2012 – Feb 27, 2013 



Blue line: Actual Stock Price      Red line: Hypothesis Stock Price 
X-axis: Dates (Feb 2, 2012 – Feb 27, 2013)      Y-Axis: Stock Price in USD 



For Fun… Train the data on all dates 



Conclusion 

• Strong positive correlation to search volume of 
Apples products 

• Google Trends alone do a remarkable job 
predicting stock prices 
 



Google Trends Only 



Discussion 

• Apples forums are for resolving issues 
• Should repeat analysis for Apple rumor forums 
• Lacking features that relate to company 

fundamentals 
• Lacking features that relate to Apples overseas 

activity 
• Lacking features of Apples other competitors 
• Weekends were excluded 



News twitter account was hacked and posted a fake tweet about a bomb at the 
white house and Barack Obama was injured… Within seconds the Dow fell 147 
points. Traders have programs analyzing social media and automatically execute 
trades based on words used. 



Run Example 

 



• Learn Python on Codecademy.com 
• Learn Machine Learning on Coursera.org 
• Word lists: 

http://www3.nd.edu/~mcdonald/Word_Lists.
html 

http://www3.nd.edu/~mcdonald/Word_Lists.html
http://www3.nd.edu/~mcdonald/Word_Lists.html
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