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Analyzing and Visualizing Location  
Based Social Media Data
by Sagnik Mukherjee

This work aims to add to the corpus of analyzing tweets related to the EU 
migration crisis while using novel techniques to capture opinions and events. 
Tweets in six major European languages were studied and the results indicate 
that these techniques can be used to overcome language barriers for event 
detection while also safeguarding user privacy. However further work is required 
to refine the methodology and make the results more conclusive then they are 
now. 

Figure 1. Typicalities of the six most popular hashtags with respect
to the time period of the dataset

Figure 2. Spatial extent of the tweets
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Using HyperLogLog

HyperLogLog (HLL) is an algorithm used to 
cryptographically hash social media data 
for analysis while safeguarding user 
privacy [1]. Using the privacy aware data 
structure developed from HLL, both quanti-
tative and qualitative analysis can be perfor-
med. However, using this data format does
have certain drawbacks.  

Privacy safeguarding and low error rates
for quantitave estimation are achieved at
the cost of losing context of the data. Be it 
the temporal information or groupings of 
hashtags for certain posts, the processing 
into the privacy aware format
leaves the privacy aware data quite 
lacking when it comes to qualitative 
analysis. Of course, the union and 
intersection set operations to allow for 
qualitative analysis on data and could be 
used to find patterns of hashtags/emoji 
co-occurences among other things. But, 
since the data itself is so divorced from 
the original raw twitter data while being 
converted to the privacy aware format, 
these analysis techniques are limited in
their capacity to provide meaningful 
information. This should be the goal for 
further development.

Dashboard

The visualizations used throughout this
work has been dependent on the facet 
of the data to be visualized [2]. These
visualizations were derived mainly from
the raw dataset.

The individual visualizations for the fac-
ets paint a partial picture of the entire 
dataset. When these visualizations across
the facets are combined, a better holistic 
picture of the dataset appears. This is why 
making a dashboard was necessary.  

Elements of narrative visualization were
incorporated into the dashboard to foster
a sense of involvement into the dataset.
User choice was integrated to break down
the complex data into understandable
parts and also to explore the dataset to 
their wishes. 

However, their remained areas of improve-
ments for the dashboard. The effective-
ness of using both elements of narrative
visualization and a traditional dashboard 
could not be tested. There were also parts
of the dashboard which required more 
clarity for the user.     

Hashtags and the Crisis

Using hashtags and their typiclaity [3],
a number of interesting observations 
pertaining to the reactions of people 
on twitter can be obtained. First, the 
typicality of specific hashtags during 
the time period of the dataset helps
to identify the events in the world
to which the  users have reacted. 

For example, the hashtag muslimban
had been used to react to Donald Trump's
signing of the executive order barring
Muslims from entering the United States.
Once the event is identified, using co-
occuring hashtags of the principal hashtag
an opinion analysis can be conducted. 

This is especially helpful considering the 
multi-lingual nature of the dataset. A case
where this was used, was for the hashtag
refugeeswelcome. The co-occuring hashtags
pointed to the support extented to the plight
of refugees coming into Europe. 

These cases still need to be further re-
searched. Due to time constraints, only
the German and English tweets were
throughly investigated. Therefore con-
clusive remarks about the Crisis cant't be 
made.  

Conclusion

The EU Migration Crisis is a complex and
still ongoing pan European issue which is
reflected in the complexity of the twitter
data. The methodology of this work could 
potentially be used for many other cases
but it needs to be further developed to 
make conclusive remarks. 
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