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Social Media Mining



Challenges Faced in Social Media Mining
● Non Standard Text. 

● Lack of consistent geolocation information.

● Large Data Volumes. 

● API Limitations

● Text Mining



Why do we need geolocation of a social media user?

● Tracking Infectious Diseases.
● Gathering analysis on how well an advertisement is received in a 

particular region.
● Keeping tabs on spread of diseases such as COVID-19.

Task : Given an input tweet and user screen name, identify the user’s 
current location of residence.



Let’s Take an Example 

User Screen Name :                                                      Input User Tweet :



Challenges Faced in extraction of locations
● Sparse availability of dataset for training/experimenting the user locations. 

● Assume that the user has not moved from his/her previously current location.

● Many of the users might have deleted their account handles, thus rendering it difficult for us to 
extract the metadata of the user.

● In the profile tag, the user might input wrong/incorrect location name. 

● Locations in user metadata amount to only 1% of all users. 



USER METADATA
Some of the important location 
related tags are:

- Geo tag
- Place tag
- Profile tag

Tools used for extracting user metadata:
- Tweepy
- Twitter API



Related Work



Exemplar methods in literature
Carmen Pigeo



Goal
1. Improve on Carmen and Pigeo. 

Finally, integrate both the 
methodologies in one system.

2. Generating a dataset for testing our 
model by scrapping user data from 
Twitter using tools like Tweepy.

3. Addressing the issue of 
classification on a hierarchical level.



Scope of Today’s PPT
1. Improve on existing location 

database.
2. Make use of population heuristics.
3. Content based classification.
4. Aggregation on user tweets for 

meta-based location prediction.

Improve on Carmen 
and Pigeo. Finally, 
integrate both the 
methodologies in one 
system.



1. Improving Location Database.
➢ Carmen’s old location database limited in scope.
➢ Carmen has its own system for indexing locations.
➢ Need for a unified service. Thus, we make use of GeoNames Service.
➢ Features of GeoNames:

○ Contains 25 million geographical locations.
○ Also, includes 13 million alternate names.
○ At a high level, can be categorized in four parts:

■ Country level locations
■ State level locations
■ County level locations, &
■ City/Town level locations.

Methodology



In order to make our search even better, we also add a Radius parameter to 
the database.

Radius: An approximate radius of the location (in kms)

Tool used: GADM



Extracting Radius using 
GADM.

Libraries used: Geopandas, 
fiona.



Illustration of a location info in the database.



Population Heuristics



Content-based Classification
Location can be detected in a tweet based on the user’s:

- Dialect
- Mention of landmarks
- Regional issues, etc.

Thus, we exploit this information in the content to determine a user’s 
approximate location.



Approaches
There are many approaches used for determining a user’s location from 
content such as:

1) N-Grams
2) Segmentation of geographical space (using k-tree)
3) Geometric Decomposition
4) Deep Learning Classifier Models.

We build our model on Fasttext, and Transformers. Fasttext is more 
lightweight and suitable for experiments, Transformers are used for 
improving accuracy.



Training models - Fasttext
Input: Country name, Tweet

Output: Predicted User’s Location - State name.



Results
1) An instance of content model on Germany dataset.

Architecture LR (x 10-6) F1-Score Precision Recall

BERT 10 0.872 0.843 0.902

BERTweet 10 0.899 0.896 0.906

DistilBERT 50 0.835 0.839 0.831

RoBERTa 6 0.924 0.897 0.952

XLNET 5 0.903 0.922 0.866



Results
2) Incorporating all improvements in our system.

Dataset #Tweets #Place 
Resolved

#Profile 
Resolved

User 
Timeline

4069 21 704

Stream
(29 Jan)

2784 12 378

Dataset #Tweets #Place 
Resolved

#Profile+ 
#Content 
Resolved

User 
Timeline

4069 29 3974

Stream
(29 Jan)

2784 17 2443

System used: Carmen

System used: Carmen-Plus



A few drawbacks of the system
1. Resolution at city/county level 

is poor.
2. Hierarchical Classification is 

not feasible.
3. Transformers are 

computationally expensive.
4. Doesn’t account for spelling 

variations.
5. Radius is generalized, thus 

radius data is often not 
accurate.
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Questions


