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User Profiling through Deep Multimodal Fusion

Data Fusion in DNNs

Early vs. late approaches of integrating multipledata sources in a deep neural network 
architecture.
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Experimental Results: User Profiling

Node2Vec features extracted from users’ page likes outperform using only pages that users like as 
features for the tasks of inferring gender, age, and Big Five personality traits.

Mean and standard deviation of AUC scores in 
inferring age, gender and personality traits by 
fusing two and three data sources in UDMF.  All 
results are averaged over a 10-fold CV. In each 
column, the highest results are typeset in bold. 

Our sample Facebook dataset includes 49,372 pages, and 724,948 page like relations 
for 5,670 users. 
 
- Textual data source embedding: 88 Linguistic Inquiry and Word Count (LIWC). 
- Visual data source embedding:  64 facial features using the Oxford Face API. 
- Relational data source embedding: : To represent users with pages that they like, 
we train an unsupervised deep neural network approach called Node2Vec on our 
relational graph.

The main goal of modeling multiple data sources is to integrate two or more 
sources of data/knowledge and create a single representation that provides a 
more accurate description of the data sources than any of the individual ones.

- Has shared representation between 
modalities to integrate three sources of 
data at the feature level,

- Combines the decision of separate 
networks that operate on each 
combination of data sources at the 
decision level. 

User profiling in social media has gained a lot of attention due to its varied set of applications in advertising, marketing, recruiting, and law enforcement. In this study, we 
propose a deep learning approach that extracts and fuses information across different modalities of user data – such as text, images, and relations.
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