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Long, long ago in a galaxy...

well, pretty close at hand...



400 Years Ago: Francis Bacon establishes principles of
modern science

New Method (Novum Organum) [1620]

I Scientific method based on the primacy of observation and
induction

I Science should be open, in contrast to the secrecy of the
alchemists

I Science should benefit society as a whole—also a contrast
to the alchemists—and is deserving of state support



200 years ago: Principles of probability theory
Pierre-Simon Laplace, Théorie analytique des probabilités
[1812]

I Axioms of probability theory

I Central limit theory and normal distribution

I Least squares estimation

I Beginnings of a Bayesian statistical approach

Carl Friedrich Gauss, Theoria motus corporum coelestium in
sectionibus conicis solem ambientium [1809]
Domain: Efficiently estimating planetary orbits, specifically the dwarf

planet Ceres. Gauss first did this at age 24; this book extends the work to:

I General theory of statistical errors, contrasting to
Newtonian determinism

I Normal, a.k.a. Gaussian, distribution

I Maximum likelihood

I Least squares estimation



100 years ago: Lewis Fry Richardson

I Leaves post at British Meteorological Service in 1916 to
join Friends (Quaker) Ambulance Service in France

I Research there leads to Mathematical Psychology of War
(1919)

I Richardson’s conscientious objector status during World
War I makes it impossible for him to secure subsequent
academic employment, which means that instead of
attending endless faculty meetings and grading exams...

I He would spend the next thirty years on the research that
would become Statistics of Deadly Quarrels and Arms and
Insecurity



50 years ago: Journal of Conflict Resolution, March
1966



50 years ago: Journal of Peace Research, March 1966



Seven Contributions of ENCoRe



1. Data, Data, Data!

I Disaggregated in time and space

I Near-real-time compared to many earlier conflict datasets

I Geolocated

I Sub-state conflict and actors

I Research on the quality and weak points in data sets

I Research on new data modalities: social media, cell phone
records, remote sensing

I GROWUP

I Data sets have now entered the mainstream, e.g. ACLED
in The Economist













2. Geo-spatial analysis

I See all of the previous slides

I GeoEPR

I PRIO-GRID

I This has opened a large number of new analytic and
methodological issues, as well as the possibility of exploring
a number of interesting hypotheses that could not be tested
without geo-located data.
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I GeoEPR

I PRIO-GRID

I This has opened a large number of new analytic and
methodological issues, as well as the possibility of exploring
a number of interesting hypotheses that could not be tested
without geo-located data.

I And endless opportunities for really cool visualizations!



3. Sub-state conflict dynamics

I Again, see examples in previous slides

I Civil war

I Ethnic conflict

I One-sided violence and conflict impact on civilians

I Militias, paramilitaries and militarized nonstate actors
more generally

I Sexual violence and differential impacts of conflict on
women



4. Influence of environment on conflict





5. Prediction



6. Mediation and post-conflict stability



7. Peacekeeping operations and post-conflict stabilty
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I Correlates of War is [still] strong in this
one

I Greater emphasis on crisis onset
Cynical interpretation:
Researchers in the U.S. are concerned about getting
countries into trouble and researchers in Europe are
concerned about getting countries out of trouble

I Terrorism

I Reductionist approaches such as game theory and
simulation



Seven Contemporary Challenges

for Conflict Research



1. Implications of climate change for conflict

Possibility: It will increase

I ”Fight at the water hole” hypothesis

I Sea level rise will necessarily force very large population
movements: environmental refugees



Or conflict could decrease

I Resources spent on responding to climate change diverts
funds from military

I Responses will require international cooperation

I Industrialized agriculture and urbanization invalidate the
water hole analogy

I Is water really a lootable resource?



Or the effects could be geographically and culturally
specific

I Herder/farmer conflicts are not new: ibn-Khaldun [1377]
and William McNeil [1963] emphasized these as a major
factor in pre-modern systems

I Degree of militarization of these conflicts is cultural:
I Nigeria Plateau State: Tiv farmers and Fulani herders

show a system of “fight or flight” with crop distruction,
mob violence and occasional use of automatic weapons

I Senegal: Serer farmers and Fulani (Pular) herders
show a system of “tend and befriend” where managed
herding provides manure fertilizer for croplands;
interactions are stylized insults and inter-marriage

I Climate change will have both positive and negative effects
that are dependent on geography: the U.S. military is
concerned about Norfolk, Virginia but not Ft. Drum, New
York (10th Mountain Division headquarters)



2. Are there regularities machine learning approaches
can detect that aren’t evident regression and logistic?

I General point: Tetlock and Gartner’s (2015)
work on “superforecasters” shows that conflict
behaviors are, somehow, predictable for some
humans (though not for popular pundits)

I Ward, Greenhill and Bakke (2010) show that our
ubiquitous frequentist approaches do not lead to good
predictive models, since this is not what a significance test
is designed to do.

I Can we push above 80% accuracy and if not, why not: can
we systematically characterize the sources of error?

I 80% applies to “hard” questions: you can get any accuracy
you want by making the questions sufficiently easy.



Irreducible sources of error-1

I Specification error: no model of a complex, open system
can contain all of the relevant variables;



“McCrystal’s Hairball”



Irreducible sources of error-1

I Specification error: no model of a complex, open system
can contain all of the relevant variables;

I Measurement error: with very few exceptions, variables will
contain some measurement error

I Presupposing there is even agreement on what the “correct”
measurement is in an ideal setting;

I Predictive accuracy is limited by measurement error
I This biases the coefficient estimates as well as the

predictions

I Quasi-random structural error: Complex and chaotic
deterministic systems behave as if they were random under
at least some parameter combinations .

I Chaotic behavior can occur in equations as simple as
xt+1 = axt

2 + bxt



Irreducible sources of error-2

I Rational randomness such as that predicted by mixed
strategies in zero-sum games

I Arational randomness attributable to free-will
I Rule-of-thumb from our rat-running colleagues:

“A genetically standardized experimental animal, subjected
to carefully controlled stimuli in a laboratory setting, will
do whatever it wants.”

I Effective policy response: in at least some instances
organizations will have taken steps to head off a crisis that
would have otherwise occurred.

I The effects of natural phenomenon
I the 2004 Indian Ocean tsunami dramatically reduced

violence in the long-running conflict in Aceh

(Tetlock (2013) independently has an almost identical list of the
irreducible sources of error.)



Some candidate new approaches

I Better rare events statistical methods, possibly with
Bayesian adjustments

I Support vector machines and other clustering methods that
work well with heterogeneous samples

I Decision trees and random forests

I Neural networks, particularly the new recurrent neural
networks that are specifically designed to work with
sequences

I Component-based models: see recent cover story in Science

I We probably can’t afford it, but what about applying the
IBM “Watson” system with its massive base of “common
sense” knowledge to conflict analysis?



Though this is going a little far...



3. Are trigger models simply a cognitive illusion?

I Human experts assert they are basing predictions on
trigger sequences but is may simply be an artifact of the
dominance of episodic associative memory (Kahneman)

I To date, statistical studies have not found that detailed
event-based models provide a predictive advantages over
structural models at the 6 to 24 month horizon

I Event data can substitute for structural data, so it
necessarily contains meaningful information. But it doesn’t
appear to contain additional information.

I However, this is using traditional aggregated linear time
series models: sequence-based methods might do better



Excuse me if you’ve heard this one already. . .





4. How many different categories of sub-state conflict
are appropriate?

Probably more than just “non-state”, and ENCoRe researchers
are already working at substantially greater levels of detail.

Query: Are ISIS and Central American drug gangs the same
phenomenon—internationalized non-state actors controlling
significant resources and territory using extreme levels of
violence—or different?



Some other queries for a typology of militarized
non-state actors

I Are ISIS and al-Qaeda the same because of their
[nominal?] religious orientation? ISIS and Boko Haram?
Boko Haram and the Lord’s Resistance Army?

I Are the 31 different militia groups in South Sudan (Reno’s
count ca. 2014) or the 200+ militias in Syria all the same?

I Do we now have sufficient experience with PKOs to
develop this as a separate category?

I Do we need a separate theory for “coalitions of the
unwilling”: Somalia, DRC, Syria and Afghanistan

I What happened to the issue of private military contractors
(P. W. Singer 2003)?

I Do we need a separate theory for N-actor war?—COW still
attempts to assign “Side A/Side B”



5. How close can we get to Richardson’s ideal of having
data on conflict at all magnitudes?

I Due to speed and volume, we need to be able to code this
automatically but the sources are diverse.

I Automatic geolocation still needs work—the best existing
open system seems to be one developed by a political
scientist (Andrew Halterman) which that developer feels is
not a good thing.

I Can we effectively adjust for differences and biases in
media coverage?

I Can various social media—and keep in mind these are still
evolving—be effectively used even when there are active
efforts by both state and non-state actors to distort these?

I How can we use commercial remote sensing data, assuming
it is affordable? For example, even annualized coverage is
very good at showing abandoned cropland.



6. Can we get very long time-line data based on
historical sources?

I This would partially solve the rare event issue.

I It also could get around the bias towards European and
European-influenced post-colonial conflicts.

I Conflict during much of recorded history did not involve
“Westphalian” nation-states, so [ironically?] it might be
more relevant to our current situation than 1815-1989.

I Secondary sources are already available on Google Books

I There has been some digitizing of primary historical
sources: China might be particularly important here. Some
early-modern and medieval sources might be available,
though digitizing may be difficult.



7. Make this relevant to the policy community

Or. . . resolving this presentation back to the opening key:
Francis Bacon in 1620. This is a two-way street.

I The conflict policy community needs to become as
sophisticated in evaluating and integrating quantitative
models as their counterparts are in economics and public
health.

I Academic researchers need to focus on questions and
methods relevant to policy and not just “interesting.”
And/or easy to study. And/or publishable after a five-year
lag. And/or accessible only on a publisher’s web site for a
$40 per article fee.

I Both sides need to work on common standards for
evaluating the quantity and robustness of results.

I Both sides need to understand the vocabularies, incentives
and cultures of the other.



Pournelle’s Law:
No task is so virtuous that it will not attract idiots

I Need to establish with the media and policy-makers that
not every forecast, especially those made using “Big Data”
methods, is scientifically valid

I It took the survey research community about thirty to forty
years to establish professional credibility, though they have
largely succeeded

I Conveying limitations of the methods against the hyper-
confidence of pundits and individuals with secret models

I Limitations of the data sources
I Limitations of data coding, particularly when automated
I Limitations of the model estimation
I Limitations of probabilistic forecasts, particularly for rare

events, even when the models are correct

I Getting past media bias towards sensationalistic and
frightening stories—“New research: We’re all going to die!!
Details after news on EuroVision song contest. . . ”—which
leads us to....



Learn to work with the media
I Policy gateway media in English

I United States: New York Times, Washington Post, Wall
Street Journal

I United Kingdom: The Economist, Financial Times

I Visualizations and the CNN effect: “Policy-makers don’t
read things any more”

I This actually provides a bias towards quantitative data

I Learn to accurately and effectively simplify your results
I Press releases for research results
I Sound bites for media interviews
I Policy briefing formats

I Blogs, web sites and other new social media. Even Twitter!
(@PhilipSchrodt)

I Open access is essential when working with the media and
policy communities. They aren’t going to fill out a 3-page
purchase order just to see an article from Sage or JStore.



Ethical concerns
I Thus far, the academic research community has generally

had the luxury of no one paying attention to any of our
predictions : what if governments start paying attention?

I “Policy relevant forecast interval” is around 6 to 24 months
I A success story: USAID/FAO famine forecasting model
I It is possible that our models could become less accurate

because crises are being averted: that would be really nice.

I Difficulties in getting anyone, including experts (see
Kahneman, Tetlock), to correctly interpret probabilistic
forecasts

I Possible impact on sources
I Local collaborators
I Journalists (cf. Mexico)
I NGOs to the extent we are using their information



Memo to potential funding agencies:
We aren’t exactly over-spending on this topic

I A $1-million investment in research might avoid a
$10-million mistake in policy. Or a $10-million investment
in research might avoid a $4-trillion mistake in policy.

I Every half hour of every business day, the amount Google
spends on the study of human behavior is roughly the same
as the entire political science research budget of the United
States National Science Foundation ($8-million).



Thank you

Email:
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Supplementary Slides



Balancing factors which make behavior predictable

I Individual preferences and expectations, which tend to
change very slowly

I Organizational and bureaucratic rules and norms

I Constraints of mass mobilization strategies

I Structural constraints:
the Maldives will not respond to climate-induced sea level
rise by building a naval fleet to conquer Singapore.

I Choices and strategies at Nash equilibrium points

I Autoregression (more a result than a cause)

I Network and contagion effects (same)

“History doesn’t repeat itself but it rhymes”
Mark Twain (also occasionally attributed to Friedrich
Nietzsche)



Models matter

Arab Spring is an unprecedented product of the new social
media

I Model used by Chinese censors of NSM: King, Peng,
Roberts 2012

I Next likely candidates: Africa

Arab Spring is an example of an instability contagion/diffusion
process

I Eastern Europe 1989-1991, OECD 1968, CSA 1859-1861,
Europe 1848, Latin America 1820-1828

I Next likely candidates: Central Asia

Arab Spring is a black swan

I There is no point in modeling black swans, you instead
build systems robust against them


