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Abstract
In recent year, social media services have become indispensable commu-

nication tools for online users for disseminating breaking news, eyewitness
accounts, individual expression, and protest groups. On one hand, these ser-
vices are considered as important complementary media sources to traditional
media outlets, such as televisions, newspapers and magazines. Indeed, the dy-
namics between these media sources attract researchers to reveal interesting
patterns on how news stories and topics evolve over time across multiple
sources. On the other hand, rich meta-data augmented social media also
provides unique opportunities to understand user behaviors that cannot be
easily studied in conventional settings. For instance, some social media ser-
vices allow users to associate generated content with geographical locations.
This information opens a set of interesting questions, such as whether we can
predict locations of users based on the generated content.

In this talk, I focus on tackling the challenges mentioned above, discussing
how to model temporal dynamics of topics and geographical language varia-
tions of social streams. These two research directions represent some excep-
tional characteristics of social streams which is useful for many applications
in recommendation and personalization. For temporal modeling, we address
the problem of modeling text streams from two news sources - Twitter and
Yahoo! News, extending standard topic models by allowing each text stream
to have both local topics and shared topics. We associate each topic with
a time-dependent function that characterizes its popularity over time. By
integrating the two models, we effectively model the temporal dynamics of
multiple correlated text streams in a unified framework, discovering interest-
ing transfers of topics over two data sources and capturing the rise and fall
of topics over time. For geographical modeling, we present an algorithm by
modeling diversity in Twitter messages based on topical diversity, geograph-
ical diversity, and an interest distribution of the user. Our model exploits



sparse factorial coding of the attributes, thus allowing us to deal with a large
and diverse set of covariates efficiently. The proposed approach is vital for ap-
plications such as user pro?ling, content recommendation and topic tracking.
We show high accuracy in location estimation based on our model. Moreover,
the algorithm identifies interesting topics based on location and language.
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