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Growing pains for global
monitoring of societal events
Automated event coding raises promise and concerns
By Wei Wang,1 Ryan Kennedy,2 David
Lazer,3,4 Naren Ramakrishnan1

T

here have been serious efforts over
the past 40 years to use newspaper articles to create global-scale databases
of events occurring in every corner
of the world, to help understand and
shape responses to global problems.
Although most have been limited by the technology of the time (1) [see supplementary
materials (SM)], two recent groundbreaking
projects to provide global, real-time “event
data” that take advantage of automated
coding from news media have gained widespread recognition: International Crisis Early
Warning System (ICEWS), maintained by
Lockheed Martin, and Global Data on Events
Language and Tone (GDELT), developed and
maintained by Kalev Leetaru at Georgetown
University (2, 3). The scale of these programs
is unprecedented, and their promise has been
reflected in the attention they have received
from scholars, media, and governments.
However, they suffer from major issues with
respect to reliability and validity. Opportunities exist to use new methods and to develop
an infrastructure that will yield robust and
reliable “big data” to study global events—
from conflict to ecological change (3).
Automated event coding parses individual
sentences into SUBJECT VERB OBJECT format and categorizes the action using a framework like CAMEO (Conflict and Mediation
Event Observations). So a statement like “Secretary of State John Kerry complained about
Russia’s support of Syria’s Bashar al-Assad”
would be coded as US GOVERNMENT/DISAPPROVE/RUSSIAN GOVERNMENT. This
can be refined into a numeric level of hostility or cooperation by using scales like the
Goldstein Score. Whereas CAMEO focuses
on categories for international and domestic
conflict, similar frameworks could be devel1
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oped for almost any kind of interaction in
news media (e.g., transactions between businesses or debates over scientific findings).
Uses for the resulting data have been manifold. Hand-coded and automated event data
have been used to anticipate conflict escalation (2). When combined with statistical and
agent-based models, ICEWS claims a forecasting accuracy of 80%. GDELT has been
used to track, e.g., wildlife crime and the rise
of hate speech following the U.K. Brexit vote.
There are several challenges in the current approach. First, the focus on sentences
removes a great deal of context. Event occurrences do not neatly partition into sentences.
This lack of context, for example, often fails

“Event data can provide
insights into…global
problems, from…security
to the spread of diseases.”
to distinguish rereporting of historic events,
and this results in high rates of duplication.
Second, event data programs can have inconsistent corpuses over time. For instance,
GDELT has expanded the number and variety of its sources. Although expansions are
positive—incorporating, for example, more
non-Western news sources—there is difficulty
interpreting what a spike in GDELT data at
a particular time means; the project has not
been entirely transparent on how these expansions have taken place. ICEWS has been
more consistent about maintaining a common set of sources across nearly 25 years.
Third, the text-processing systems used
in event coding are still similar to ones developed more than 20 years ago. Although
ICEWS has recently begun leveraging a machine-learning approach, GDELT still relies
on dictionary-based pattern matching that
leads to overly simplified or misclassified
coding instances. The field of text processing has developed a range of tools to address
these issues (4, 5). Finally, although there are

RELIABILITY
Our first set of experiments deals with the
reliability of event data—whether programs
ostensibly using similar coding rules produce
similar data. We used four sources of event
data [ICEWS, GDELT, Gold Standard Report
(GSR), and Social, Political, and Economic
Event Database (SPEED)], all designed to
detect protest events. GDELT and ICEWS are
fully automated and are the best attempts so
far at real-time global event data. The GSR
data set, generated by the nonprofit MITRE
Corporation, is hand-coded from local and international newswires in Latin America since
2011 (6). SPEED is a semiautomated global
event data system by the University of Illinois
that uses a combination of human and automated techniques for identifying events. It
touts the high validity of its event coding (7).
GSR and SPEED were developed to provide a
“ground truth,” but their methods would be
difficult and expensive to scale. Despite these
systems’ different origins (e.g., ICEWS was
meant to encode strategic interactions, often
among nation-states, and GSR was meant to
focus on tactical, local issues) (see SM), we
anticipate that overall there should be a high
correlation between the time series of events
generated by these projects, even if the event
counts are not comparable.
We find a weak correlation between event
data collections [correlation coefficient (r) <
0.3]. The average correlation between GDELT
and the GSR across Latin America is 0.222,
and the correlation between ICEWS and the
GSR is 0.229. SPEED and GDELT records
match (i.e., both data sets recorded a protest happening on the same day) 17.2% of the
time. SPEED and ICEWS agree on 10.3% of
events. ICEWS and GDELT rarely agree with
each other, with an average correlation across
Latin America of 0.317 (see SM). Correlations
between countries improve when there are
large upticks in event counts. For example,
the increase in protests in Venezuela in January 2014 is well captured by both ICEWS and
GDELT (see the chart). They also improve
when the time scales are rougher (from daily
to weekly or monthly) (see SM). Reliance on
English-language news coverage results in
stronger correlations for states more often in
the Western press (e.g., Brazil) (8) (see SM).
VALIDITY
To assess the the degree to which eventcoding projects reflect unique real-world
events, we leveraged a special characteristic of the GDELT data set. Since its launch
in April 2013, GDELT has provided URLs for
most of its coded events. We looked at prosciencemag.org SCIENCE
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a few large event-coding programs, the academic groups working on these problems are
surprisingly diffuse and isolated (see SM).
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