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Exploring the Uncharted Terrain of the Digital
“Socioscope”: Insights from a Pioneer of
Computational Social Science

Discussants: Michael MACY, Yunya SONG, Yuanhang LU
Editor: Yunya SONG
Translator: Yuanhang LU

Abstract

The continuously increasing availability of digital trace data has made
the digital space a potent “socioscope” available to social scientists in their
explorations of human behavior and social systems. A pioneer and founder of
the field, Professor Michael Macy has witnessed the rapid growth of
computational social science since the 1990s. What attracts and drives him to
focus on the computational approach to social science? What does he think
about this thriving field? What does he think about the future of the
computational approach in social science research? In this dialogue, Professor
Macy will discuss his academic career and research experience, his
understanding of the computational approach and its methods, his views on
cultural sensitivity in computational social science, the relationship between
computational experiments and real-world phenomena, as well as his opinions
about academic training in computational social science.

Yunya SONG (Associate Professor). School of Communication, Hong Kong Baptist
University. Research interests: global communication, online social networks,
journalism studies.

Yuanhang LU (Ph.D. candidate). School of Communication, Hong Kong Baptist
University. Research interests: social network analysis, political communication,
crisis communication.
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Exploring the Uncharted Terrain of the Digital “Socioscope”

Academic Dialogue with Michael MACY

loring the Uncharted Terrain of the Digital

“Socioscope” : Insights from a Pioneer of

Computational Social Science

MM:

Michael MACY

YS: Yunya SONG

YS:

MM:

YS:

MM:

YS:

Over two recent decades the field of computational social science
has experienced rapid growth in both its academic research and in
its social influence. From the 1990s you began conducting research
in this field and you have witnessed its growth and development.
Did you anticipate the dramatic changes we have seen? Apart
from the transformative power of internet technologies, were there
other key forces that drove the field’s growth?

Two developments led to this growth, data and computation. Online
interaction leaves digital traces of human behavior at an unprecedented
word embedding global scale. This includes the ability to conduct
RCT experiments in virtual labs and even to conduct field experiments
on platforms like Kickstarter. We also now have the computational
resources to collect, manage, and analyze massive semi-structured
data.

How do you define computational social science? And how do
you regard this thriving field currently? Does the field have any
exemplary, or even canonical studies?

There is the Science paper by David Lazer and about 30 others
(including me). That paper has a definition of the field as well. I
would only add that we should be sure to recognize the importance
of computational modeling—the field is not just about analyzing data
from social media or other web sites.

Your remarkable “relational manifesto” provides a theoretical
basis for computational enquiries into social issues. Can you
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explain how it can help researchers better observe and better
understand today’s complex social networks?

It is much easier to study the nodes of a social network compared to
the edges. Social scientists rely heavily on survey methods to observe
and record the attributes of individuals, and behavioral scientists
have developed powerful experimental methods to probe how people
make decisions. It is much harder to study human interaction, for
many reasons. When we use surveys to study networks, we risk
conflating the perceived network with the objective social network,
and the relations people report are likely to be sensitive to how the
survey items are worded. Moreover, people generally prefer to interact
outside the public sphere, and even when in public, the interactions
can be fleeting, which makes it nearly impossible for researchers to
observe and record what takes place. And then there is the exponential
increase in scale between the number of nodes and the number of
edges. To make matters worse, most researchers are only trained in
the statistical methods used to study individuals, and these methods
make assumptions that generally do not hold when studying relations
among individuals. Behavioral scientists have used RCT experiments
to study interpersonal interaction, but until recently these were often
limited to small numbers of college sophomores taking introductory
psych courses. In short, recent advances in network science, along
with data from global social networks, have opened up unprecedented
opportunities to study the relations among the nodes, including
processes of social influence, homophily, contagion, cascades,
diffusion, and polarization, to name a few.

In recent years we have witnessed increasing ideological and
cultural polarization, especially in the U.S., but elsewhere around
the world as well. Nationalism and even isolationism seem to be on
the rise. Your relational explanation of polarization is intuitive and
enlightening. Based on your model, is there a solution that could
trigger a “depolarizing” process?

There may be a tipping point in polarization, at which the process
cannot be reversed. The Civil War in the US only ended with the defeat
of one side and unprecedented loss of life and human suffering. I
don’t believe we have reached the tipping point in any of the countries
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currently experiencing increasingly wide political and cultural
divisions. However, there is an important danger sign. Historically,
a common threat such as a foreign invasion or an economic collapse
would mobilize a unified response. Yet in the U.S. and to a lesser
extent in Europe, the response to the current pandemic has instead
opened up yet another front in the culture war. That is a very bad sign
of things to come. If the upcoming U.S. election is not decided by the
voters because of allegations of voting fraud, that could be the tipping
point, even if the allegations are baseless.

When using a computational approach to examine human
social interaction, to what extent do you consider the influence
of cultural difference? For example, people in the collectivist
societies of East Asia may have different rules of social interaction.
To what extent does cultural sensitivity matter when researchers
from different regions are examining and explaining a social issue
in a computational way?

Cultural differences usually matter for all methods and models in
social science, along with gender and ethnic differences, cohort effects,
and so on. An important caveat is that survey data usually allow us
to measure gender, ethnicity, and cohort, but it is often impractical to
implement a survey across cultures. This is also true of traditional lab-
based RCT experiments as well. As a result, survey-based and lab-
based research has often neglected cross-cultural analyses. Online data
from global social media and other platforms now make it possible
to study behavior across cultures. Early on, Scott Golder and I used
Twitter data to track diurnal rhythms across cultures. Working with
Spotify researchers, Minsu Park and I recently revisited that question
using data on emotional attributes of global music downloads. Minsu
and I had previously used YouTube data to study cross-cultural video
consumption. Our lab also used Twitter data to test Huntington’s
controversial cross-cultural theory of the “clash of civilizations.” And
Patrick Park, Josh Blumenstock, and I used global network data to
reveal “social wormholes”—high-bandwidth shortcuts that span global
social networks. These studies would have been unthinkable back in
the 1980s when I began my academic career.
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MM:

Since online interaction is already deeply woven into the people’s
daily lives, social science research is to some extent shifting from
the offline to the online world. How do you see the relationship
between online and offline interaction? How can we build a
bridge between online and offline interaction in theory and in
observation?

Increasingly we are seeing studies that integrate data from online and
offline sources. For example, David Lazer’s team has linked social
media data with voting records. There is also an explosion in the use
of crowdsourcing sites to recruit participants for RCT experiments
involving behavior that does not easily fit into either the on-line or
off-line categories. Our study with Spotify tracked the music people
stream. Is listening to music on-line or off-line behavior? Our lab
has also used phone logs to study the structure of social networks.
Are phone calls online or offline? Going back to the 19" century,
behavioral scientists have long distinguished between face-to-face and
device-mediated interaction, whether the device is Facebook or a train
or ship carrying mail. Of course, there are vast differences in these
technologies, not just the scale but also lag times in the interaction,
whether the interactions are dyadic, whether the interactants know
each other independently, and so on. Nevertheless, I find it amusing
when people make a distinction between online interaction and “the
real world,” as if people experience a metaphysical transformation
when they pull their phone out of their pocket.

You have asserted that “a widely shared analytical toolkit of
models and methods for middle-range theorizing” is more
important than ‘“‘a universally applicable theoretical framework”
in current research. Does this mean we should be digging out more
emergent theories from the masses of digital data now available
and applying cross-cutting analytical tools before turning to the
construction of macro-level theories?

A grand theory of human interaction could put social and behavioral
science on a much stronger foundation, but only if the theory is
empirically valid. Previous attempts to construct general theories (e.g.
Marxist, Freudian, behaviorist, and utility maximization) have not
always turned out well, although some have proved more useful than
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others. Middle-range theorizing is more like putting together a vast
jigsaw puzzle, but with no guarantee that there is a unique solution
or even a finite number of puzzle pieces. Accordingly most social
scientists have concluded that progress is more likely if we focus
on improving our ability to measure and our ability to make causal
inferences as we test hypotheses motivated by observed patterns
that seem puzzling against the backdrop of current knowledge. That
approach tends to produce mostly incremental progress that depends
more on advances in our abilities to measure and model than on our
ability to tell a compelling story about the picture we will begin to see
when the jigsaw puzzle is closer to completion. So far, it appears that
each time we figure out where to put a piece in the puzzle, we discover
that there are actually more pieces to the puzzle than we realized.
Maybe the pieces will start to fall into place one day, but it does
not appear that we are far enough along to adopt a grand theoretical
approach based on that assumption.

In recent years, as various computational social science research
methods have emerged, which of the new methods most excite
you? What are the methods you regard as the most promising for
future research? In your opinion, what methods do researchers
still badly need?

If you ask most researchers in computational social science, machine
learning will be near the top of most lists. Also word embedding, along
with other tools for analyzing text as data. And image processing.
These methods are regularly taught in computer and information
science, and rarely in the social sciences, and that leads me to wonder
if computational social science might increasingly shift location from
the technical wing of the social sciences to the social science wing
of the computational sciences. I have observed defensiveness among
sociologists fearful of disciplinary colonization, but that defensiveness
may mean that sociology misses an historic opportunity to lead the
way forward.

How do you see the relationship between social simulation using
computational methods and real-world observation?

niversity of Hong Kong Press
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MM: Thirty years ago, agent based modeling transformed computer
simulation by replacing a “model of the population” with a “population
of models.” These micro-level simulations made it possible to explore
the macro-level implications of behavioral and structural assumptions,
rather than relying on theoretically informed intuition. The problem
with relying on intuition is that many of the outcomes of complex
systems are highly counter-intuitive. However, the early efforts,
including my own, were really toy societies. They were much closer
to the RCT approach in experimental science than to multivariate
linear mixed models in the world of survey research and government
statistics. A well-designed RCT experiment is also a toy, but it can be
a powerful tool nonetheless. If an experiment becomes so complicated
that the results can only be analyzed using multivariate models, the
ability to make causal inference is likely to be badly compromised.
That often applies as well to simulation models. We should not try
to make simulations more “realistic” as an end in itself. Having said
that, I am also very impressed by two developments in computational
modeling: enormous strides in empirical calibration, and
breakthroughs in the ability to harness the power of cloud computing
to systematically explore a vast parameter space. Some of the most
impressive examples are the breakthroughs at the Research Triangle
Institute in using computational models to create synthetic populations
by linking multiple datasets. Look at their successes in modeling
epidemics on synthetic populations and then fast forward another ten
years! Duncan Watts once thought data from social media would be
our “space telescope”—the breakthrough tool that lets us see things
we could never see before—an analogy that Duncan has since walked
back. Maybe the space telescope will instead turn out to be synthetic
populations.

YS: Training in computational social science must develop both
computational literacy and social literacy. Students drawn to
the social sciences tend to have good sensitivity and insight
toward social issues but may lack computational aptitude.
Students who can easily master computational skills may not ask
appropriate questions about social issues. How do you see training
resolving these difficulties for the various students interested in
computational social science?
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I have a joint appointment in the departments of Sociology and
Information Science, and the Social Dynamics Lab attracts PhD
students from both departments, as well as from computer science and
applied math. In the course of working together on research projects,
the students teach each other the skills and theoretical frameworks
needed for the research. Over time, it becomes increasingly difficult to
know which student came from which disciplinary background. These
cross-disciplinary teams also show that it is too simple to say that
computer scientists have methodological skills but no theory and social
scientists have theory but lack computational skills. For example,
computer scientists often have strong theoretical backgrounds in
processes of network diffusion, and social scientists have skills in
causal inference with observational data. So the opportunities for
synergy are enormous.

Looking back, what attracted you and drove you to focus on the
computational approach to the social sciences, especially when this
approach was receiving little attention?

I began using computational models in 1989, inspired by Robert
Axelrod’s evolutionary model of the prisoner’s dilemma. I made
a simple change to his model, replacing “imitation of the fittest”
with “win stay, lose switch,” also known as reinforcement learning.
These early models were very simple toy models, yet they benefited
from breakthroughs in desktop computing that made computational
modeling widely accessible and showed how computation can be
used to explore the logical implications of a set of assumptions about
human behavior and social interaction.

This is the first time members of the Chinese research community
have had an opportunity to hear from such a giant in the field
of computational social science and sociology. Your article
“Digital Footprints: Opportunities and Challenges for Online
Social Research” is viewed as a classic. Do you have anything in
particular to share with them?

Thank you for your interest and for training a new generation of
computational social scientists! The opportunity for international
collaboration is as important as bridges across disciplinary boundaries.
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YS: What one piece of advice would you give them about how to
succeed in computational social science?

MM: Don’t pick questions based on “no one has looked at this before”
because it is likely that no one looked before either because the
question is not useful to answer or it is impossible to answer. Instead,
ask interesting and important questions, no matter how many others
have already taken a shot. There will always be something new to
explore—that is why it is called “science” and not “religion.” (Religion
is about faith, science is about skepticism. Answers come through
skepticism, not through faith. Solace comes through faith, not through
skepticism.)

Selected Works by Michael Macy

Please refer to the end of the Chinese version of the dialogue for

Michael Macy’s selected works.



