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Social interactions facilitated by computer are increasingly common, and
have an increasing impact on society. Since many of these interactions are recorded,
social media now provides a rich new source of data for sociologists and others
seeking to understand how communities function. At the same time, we are now
beginning to understand that social effects (in contrast to effects driven by purely
rational individual decision-making) have a huge impact in many areas, ranging
from economic markets to political decision-making to scientific progress. These
are some of the factors driving the increasing interest in techniques for mining
social media.

In this talk we consider the problem of modeling textual social media. Text
comprises a large fraction of social media, and is much easier to store and analyze
than images or video. In particular, there is a long history of work in analyzing
natural-language text, including a great deal of work on processing text from
nearly unrestricted domains - notably newswire text. Social media text, however,
differs from newswire text in a number of important ways, which raise interesting
technical issues in attemping to analyze it.

First, newswire text has one commonly-understood purpose - namely, com-
municating factual information about recent events - and hence there has been
broad agreement about the goals of analysis - namely, extracting factual infor-
mation from text. In contrast, social media has no clear single purpose, leading
to a wide variety of possible goals for researchers to pursue.

Second, newswire text is intended to be read by a particular set of people,
who are assumed to have a particular type of background knowledge. In contrast,
social media text is often targeted at a particular community of readers - often
readers that share a large amount of background knowledge with the writer.
This means that statements can be made that can be easily interpreted by the
reader, even though they are highly ambiguous in a broader context. To take a
few examples, an entity name like “Bob” might have an obvious referent in a
particular social setting, but be impossible to resolve outside of that setting; or
a phrase like “of course” might be clearly understood as sarcasm in one setting,
and clearly understood as agreement in another.

The second issue raises many technical questions about how to best model
communities in conjunction with the text that they give rise to. In my talk, I
will describe two key modeling tools - random-walk based graph analysis and
probabilistic generative models of text - and discuss how these tools can be ex-
tended to model issues of crucial important in social-media text, such as links be-
tween documents, links between community members, and the impact of shared
external events.
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The first issue raises many technical questions about how to evaluate such
models. Ideally, a model should be both understandable - i.e., it should lend it-
self to useful visualizations of the data - and predictive - i.e., it should allow one
to forecast future behavior. In my talk, I will describe several predictive tasks
that we have used as to evaluate models of social-media text, including predict-
ing the publication activity of scientists, predicting how people will interpret
sequences of events, predicting the link activity of bloggers, and the predicting
the commenting activity of members of large community blog sites. Importantly,
quantitative differences between different models can be seen on predictive tasks,
even when visualizations based on these models are, subjectively, hard to distin-
guish; furthermore, the relative ordering of different models on predictive tasks
is usually similar across a range different tasks.

In more detail, I will discuss a number of distinct modeling tasks. I will
describe a probabilistic model, based on latent Dirichlet allocation (LDA) [1]
and stochastic block models [2], that jointly models the contents of, and the
connections between, a corpus of linked documents [3, 4]. We show that there
are significant differences in how well these models can perform certain predictive
tasks—notably, predicting which outgoing links will appear in a blog post. The
same techniques can also be used to model scientific literature, and have the
same relative performance on predicting which citations will appear in a scientific
paper. We will then explain how another extension of this model can be used
to predict a diffent type of user activity—predicting which community members
will comment on a blog post [5].

We next turn to the issue of modeling time, and more specifically, the impact
of external events on a corpus of social media. In particular, we explore whether
one can reliably detect external events from a time-tagged stream of blog post-
ings. We present several alternative probabilistic models for this task, and show
that some of them are nearly as accurate as human annotators; however, this
is a less strong statement than one might think, since there is a surprisingly
large amount of disagreement among human annotators as to what constitutes
a significant event [6]. To address this, we also consider a semisupervised topic
model, in which users are allowed to provide a partial description of the timeline
of events they consider important [7].

Finally we consider an alternative way of detecting events—using random-
walk based proximity measures on a heterogeneous graph containing documents,
words, and timestamps. We show that nearly-as-accurate predictive results can
be obtained with computationally less expensive techniques. We also show that
certain novel predictive tasks can be readily addressed with graph similarity
measures involving scientific literature [8].
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