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Data   
�  tweets collected from the Twitter API 

�  Only 140 characters long 

�  Contains slang, abbreviations, misspelled words, 
and poor grammar 



Challenges 
�  Creating a tokenizer to extract useful information 

from tweets 

�  Finding a method to visualize twitter data 

�  Making the clusters viewable by removing any 
“useless” tweets (i.e. that don’t help in predicting 
trends) 



Tokenizing   
Sample tweet:  

@kwong @mpop @heftylefty @neel  Federer won his 
7th Wimbledon title. Federer is the best tennis player in 
history: on.wsj.com/pcrqiz #bbctennis 

Tokens: federer won wimbledon title tennis player 
history 

 



Tokenizing 
�  Removes: 

1.  usernames, URLS, hashtags, duplicate words 

2.  very common words and phrases 

3.  numbers, and words with non-latin characters 

•  Incorporates a language detector to keep only 
English tweets (created by Nakatani Shuoyo) 

•  Shortens elongations: cooooool -> cool 



Graph 
�  Each node is a tweet 

�  Every tweet contains a vector of  term frequency 
scores for every word in the total list of  tweets       



Graph 
Tokenized tweet (1) obama healthcare  

Tokenized tweet (2) college graduation 

Tokenized tweet (3) obama speaker graduation 

Create vectors with dimension n, where n is the number of  unique words 
in the corpus after tokenization 

<obama, healthcare, college, graduation, speaker> 

The value in each position is the frequency of  the word in the corpus, but 
0 if  that word is not contained in the tweet 

Vector for (1): <2, 1, 0, 0, 0>  

Vector for (2): <0, 0, 1, 2, 0>   

Vector for (3): <2, 0, 0, 2, 1> 



Graph 
�  The edge weight between (tweet1, tweet2) is the cosine 

similarity of  the tweet’s term frequency vectors 

                              

 

Note that                                      ,where 1 means the tweets are 
the same and 0 means the tweets are very different (i.e. no words 
in common) 
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Graph 
�  We add an additional criterion: if  a pair of  tweets 

don’t have at least two words in common, we give 
the edge weight between the tweets a value of  0 

�  Afterwards, we prune all edges with edge weight 0    
and additionally we remove all isolated nodes 

�  In the end, we keep all the nodes that have degrees 
that are more than two standard deviations away 
from the mean, and prune the rest 



Visualization 
�  We input the graph into graphviz, a graph 

visualization program, and cluster the graph 

�  Clustering groups sets of  related nodes 

�  We then input the resulting graph into gvmap, which 
emphasizes clustering relationships on a map 



Results 
�  This is a map of  ~40,000 tweets from July 8th, 2012. 

Each color corresponds to a different cluster. 

�  In the following slides, there is a more close-up 
picture of  each cluster. 
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Given a cluster of  events, can you tell what 
day it was? 



Given a cluster of events, can you 
tell what day it was? 
�  Events 

Marissa Meyer becomes CEO of  Yahoo -> July 16th 

Love and Hip Hop airs that day -> July 16th 

Jon Lord dies -> July 16th  

Ray Rice gets signed to the Ravens -> July 16th  

 

Easy to tell!  



Complexity    
�  The complexity is O(   ), because we consider all 

possible edges between tweets in the beginning 
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Future work  
�  How do we name the clusters so that it best 

represents what people are talking about in that 
cluster? 

�  How can we see what trends change with time? 

�  Compare different ways of  clustering 



Questions and Comments 
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