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Ⅰ. Introduction

  Twitter is one of the most popular social media 
sites. With real-time characteristic, Twitter have 
become major data source for monitoring and 
determining serious damages, such as missing people 
and public transports which are also called local events 
in natural disaster events. To determine those events, 
the most popular approach is that groups all tweets 
which have the same topic together and extracts main 
topics of those groups. However, lacking human- 
labeled dataset is one of the most obstacle. Therefore, 
clustering is applied to handle this challenge. Twitter 
hashtag can be considered as human-labeled information 
to identify topic for a tweet. Thus, clustering is the 
major step for achieving an excellent local event 
detection model.

  In this study, we try to extend clustering hashtags 
feature definition is used in [1] and [2] by using word 
embeddings. Based on the experimental results, our 
method contributes improvement for local topic event 
detection based on Twitter data.

Ⅱ. Related works

  In 2015, Feng [1]propose a new definition of a topic 
event based on hashtags of Twitter. The authors 
provide a new hashtag feature definition to represent 
hashtag in numerical space. Each hashtag is 

represented as a vector contains two components: word 
frequency numerical and hashtag frequency numerical 
vectors.  Then, the authors apply single-pass clustering 
to group hashtags and each cluster is now represented 
a topic.
  [2] try to extend the hashtag feature definition [1] 
by applying K-mean clustering method.The authorsuse 
NMI [3] and Purity [4] as a metric measurementto 
evaluate the performance. To handle the lacking 
human-labeled dataset, [2] takes output of [1] as the 
ground truth to investigate the commonality between 
two methods.

Ⅲ. Proposed method

  In this section, we describe our proposed method 
which is based on hashtag features definition [4]. In 
[4], the authors express each hashtag as the formula:

h = 




  




      (1)
where  and  are defined as the following 
formulas:

    ⋯     (2)
    ⋯        (3)

with W and H as words and hashtag sets, respectively. 
The distance between two hashtags and  is 
calculated by using the formula:
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  This definition cannot capture meaning of tweets 
effective and requires very high dimensional feature 
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vector to work. Therefore, we try to extend the 
definition by applying word embedding features. We 
propose new formulas for  and  as (5) and (6) 
respectively,

  



  



    (5)

where   is the embedding of    word and  is the 
length of the tweet, 

 



  



      (6)

where   is the embedding of the    hashtag in the 
tweet. All the hashtags are group together if they have 
co-occurred at least one time. We use Word2Vec to 
extract embedding of hashtags and tweets.

Ⅳ. Experimental results

  We do experiments with Parris Attack dataset [2] to 
proof the effective of our model. we organize data of 
the dataset in three hours ranges as 6, 12, and 24 
hours for performance comparison purpose. To 
evaluate the performance of our proposed feature 
definition, we use NMI [1] and Purity [1] which are 
described in the formulas (7) and (8) to investigate the 
commonality between STREAMCUBE and K-mean 
clustering method in each hour range.
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The summary of experimental results are shown in 
table 1. Our proposed feature definition achieves better 
performance than the reference method at all hour 
ranges. In first range hours, our method reaches higher 
Purity and NMI scores with 12.8% and 10.4%, 
respectively. In the second range of hours, the 
embedding archives higher Purity and NMI scores 
16.1% and 12.9%, respectively. Finally, the embedding 
archives higher Purity and NMI scores 18.9% and 
24.7% in range of every 24 hours.

Table 1. Clustering Results summary

Ⅴ. Conclusion

  In this paper, we try to extend the hashtag feature 
definition by applying word embedding. Our proposed 
method requires fix and lower dimensional feature 
vector to work but achieves higher performance than 
the reference method. In the feature, we will apply 
deep contextual embedding to extend the clustering 
method.
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Hours 
range

Method

Avg. 
number

of 
clusters

Avg. 
Purity

Avg. 
NMI

6

Proposed 

method
32.3 87.9% 80.3%

S. Yang [2] 13.3 75.1% 69.9%

12

Proposed 

method
30 87.7% 81.9%

S. Yang [2] 23.5 71.6% 69.0%

24

Proposed 

method
29.2 94.5% 78.2%

S. Yang [2] 39.5 75.6% 53.5%




