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„Even by the standards of war, some of the atrocities in eastern Congo are shocking.
Zainabo Alfani, for example, was stopped by men in uniform on a road in Ituri last
year. She and 13 other women were ordered to strip, to see if they had long vaginal
lips, which the gunmen believed would have magical properties. The 13 others did
not, and were killed on the spot. Zainabo did. The gunmen cut them off and then
gang-raped her. Then they cooked and ate her two daughters in front of her. They also
ate chunks of Zainabo’s flesh. She escaped, but had contracted HIV. She told her
story to the UN in February, and died in March.“
© The Economist Newspaper Limited, London (June 11th, 2005).

After reading this passage in a recent issue of The Economist, can one go back to
„normal“? Not easily. Even if one thinks that the research on computer-aided methods
for conflict resolution and prevention can only contribute a tiny bit to help preventing
such horrible events, one has to work on that. The more as there are already programs
available which calculate the risk of losses for a potential aggressor, e.g. the Tactical,
Numerical, Deterministic Model (TNDM), developed by the Dupuy Institute
(http://www.dupuyinstitute.org/tndm.htm, last checked 23 Sept 2005). Though
programs of this kind sometimes may encourage an intervention in an unjust war.

But „Programming for Peace“ should not mean „peace for any price“. It could mean
„war“ in order to establish „long term peace“. The misuse of this argument is inviting.
But e.g. (nearly) all Europeans wholeheartedly welcomed the decision of the USA to
enter the war against Hitler’s Germany and its allies.

Researchers of international relations soon became aware of the potential of
computers for their work. Already in the Eighties of the last century data sets were
compiled like the Correlates of War (COW) by David Singer (e.g. Leng, 1987),
focusing on 30 crises selected from the 1915 – 1975 period, or the World Events
Interaction Survey (WEIS) (Schrodt, 1991). But also in Europe, to be precise, in
Germany the Arbeitsgemeinschaft für Kriegsursachenforschung (AKUF) compiled a
database covering „all martial conflicts“ between 1944 und 1984 (AKUF, 1987).

For the analysis, Mallery (1988) and Alker et al. (1991) attempted to use natural
language processsing methods to create semantic networks („text models“) from texts
related to political problem solving (the RELATUS project). Thorson and Sylvan
(1982) and Anderson and Thorson (1982) described an interactive cognitive model
that supported counterfactual simulation of President Kennedy’s decision process
during the Cuban Missile Crisis.

UNCLESAM (Job and Johnson, 1991) was a rule-based simulation of the US-
decsion-making regarding the Dominican Republic between 1961 and 1965. Another
study focused on the analysis of responses of the Soviet Union to crises in Eastern
Europe, specifically the „Czechoslovakian Crisis“ of 1968 (Mefford, 1986). His
program matched histories against cases to assemble composite precedents
representing courses of action leading from the present into the future. In this area of



the Cold War also specific Artificial Intelligence projects were proposed, in order to
reduce the likelihood of having a „hot“ war: The joint development, i.e. by scientists
both of the USA and the USSR of an intercultural knowledge base, an English-
Russian/Russian-English translation program, and a crisis handling expert system
(Trappl, 1986).

A more detailed overview of the research in this time period can be found in Trappl
and Miksch (1991), an edited volume of contributions from leading researchers in
Hudson (1991). -

Present-day computer enable the development of larger databases with much more
variables, sometimes with outomated updates, statistical analyses of a by far higher
complexity, elaborate simulation models, and even interactive uses of these databases.
It may, sometimes, be of interest to investigate why some complex methods,
developed and/or applied in the Eighties, were phased out and others entered the
scientific arena. An overview of current research can often be found in the special
issues of the Journal of Conflict Resolution, and a comparison of different research
methodologies when studying conflict in international relations is given in the book
by Maoz et al. (2004).

This volume, however, is focused on one specific task: The study and application of
computer-aided methods for international conflict resolution and prevention. Since
conflicts are a world-wide phonomenon, the majority of the contributors to this
volume still come from the USA-no wonder!-but also scientists from Austria,
Germany, New Zealand and Switzerland have contributed.

This volume is structured into three parts according to only slightly overlaping
categories:

1. The collection of information or the development of dabases and their
analyses by statistical means,

2. the application of complex analytical methods like wavelet analysis, hidden
Markov models, multi-layer perceptrons, self-organizing maps, decision trees,
case-based reasoning, and rule learning,

3. complex theoretical studies but with a strong application component.
All of the contributions are aiming at preventing or ending conflicts.

Part I

In chapter 2 “Conflict Resolution by Democracies and Dictatorships: Are
Democracies Better in Resolving Conflicts?”, Frank R. Pfetsch calculates, among
others, using the KOSIMO database developed under his guidance, a rank position of
each of 162 individual countries with regard to its endangerment, security, and
potential to resolve conflicts, with the result that democracies rank distinctly higher in
the resolution index than dictatorships. The much smaller number of violent conflicts
of democracies compared to autocracies and compared to the total sum of conflicts
indicates that democracies can resolve conflicts better. This is also valid for
belligerent encounters. The calculations also show which states are especially
endangered and which are specially secure.



In chapter 3 “Trade Liberalization and Political Instability in Developing Countries”,
Margit Bussmann and colleagues study in a dataset of 90 developing countries for the
time period 1978 – 1997 whether free trade reduces the risk of political instability and
whether the process of liberalization increases this risk. With regard to political
violence free trade has a conflict reducing effect in the long term – but no effect in the
short term. Furthermore, the suspicion that countries on their way to a more open
economy are more susceptible to instability cannot be supported. Their results
suggest, among others, that free trade has a conflict reducing effect especially for
political violence. The results are supplementary to the findings of the liberal peace on
the interstate level.
In chapter 4 “Computer Assisted Early Warning - the FAST Example”, Heinz
Krummenacher introduces the political early warning system FAST which is a
German acronym and which stands for early analysis of tensions and fact-finding.
This system aims at enhancing political decision makers’ ability to identify critical
developments in a timely manner so that political strategies can be formulated to
either prevent or limit destructive effects of violent conflicts or identify windows of
opportunity for peace building. FAST combines field investigation by annual fact
finding missions, a weekly event data analysis and a daily qualitative analysis, i.e.
constant monitoring, with permanent external expertise by an expert network.
In chapter 5 “Country Indicators for Foreign Policy: Developing an Indicators-Based
User Friendly Risk Assessment and Early Warning Capability”, David Carment and
colleagues present this project, acronym “CIFP” as an ongoing effort to identify and
assemble statistical information conveying the key-features of the political, economic,
social and cultural environment of countries around the word. The data provides at-a-
glance global overviews, issue-based perspectives and country performance measures.
The foundation upon which CIFP methodology is based, is the use of structural
indicator analyses of latent conflict potential.
In chapter 6 “The Confman.2002 Data Set: Developing Cases and Indices of Conflict
Management to Predict Conflict Resolution”, Jacob Bercovitch and Robert Trappl
present this data set which initially began at the University of Canterbury under the
direction of the first author in the mid 1980ies. The main concern has been to provide
a comprehensive, chronological account of international conflict between 1945 and
2000 and to shed some light on its occurrence and management. The international
conflict management dataset is an extension of this work and interests in the
conditions which make international mediation and negotiation successful and in the
application of sophisticated data-analysis methods to identify and predict conditions
of conflict management. In this chapter an operational definition of conflict, different
variables, especially those related to the parties and to conflict management as such
are introduced. Furthermore, the many results of statistical analysis are presented.
Part II
In chapter 7 “Events, Patterns, and Analysis: Forecasting International Conflict in the
Twenty-First Century”, Devika Subramanian and Richard J. Stoll stress at first the
importance of anticipating conflict: if conflicts can not be anticipated, what chance do
we have to prevent or stop them? They propose a research project to improve the
ability to anticipate serious international conflict by using a combination of online
media sources, analytic techniques and knowledge derived from research in
international conflict. After a thorough theoretical analysis of the topic the authors
focus on the primary building block of their research, the event, and they propose to
automate the extraction process from media sources. In their research they will pursue



two paths of analysis: the first will involve attempting to predict the onset of serious
international conflict strictly from patterns in previous events. The second path will
involve building models that will increase the understanding of the process by which
conflicts escalate. As an exploratory task they chose the ebb and flow of the Cold
War, in the period 1966-1978, and anlyze human coded data with a wavelet, the result
being a high correspondence to historic key events in this period.
In chapter 8 “Forecasting Conflict in the Balkans Using Hidden Markov Models”
Philip A. Schrodt attempts to forecast conflicts in former Yugoslavia for the period
January 1991 – January 1999 by using political and military events reported in the
lead sentences of Reuters news service stories. These sentences were coded into the
World Events Interaction Survey (WEIS) event data scheme. The forecasting scheme
involves ramdomly selecting eight 100-event „templates“ taken at 1-, 3-, or 6-month
forceasting lag for high-conflict and low-conflict weeks. A seperate HMM is
developed for the high-conflict-week sequences and the low-conflict-week sequences.
Forecasting is done by determining whether a  sequence of observed events fit thje
high-conflict or low-conflict model with higher probability. The author describes the
outcome of his experiments, summarizing that, among others, an indication that it is
possible to use models with substantially fewer parameters without markedly
decreasing the accuracy of the predictions; in fact predictions of the high-conflict
periods actually increase in accuracy quite substantially.
In chapter 9 “Analyzing International Conflict Management by Neural Computation”,
Georg Dorffner and colleagues report about the application of pattern recognition
methods from the area of neural computation exploring their capabilities for finding
structure in the CONFMAN database. Two methods were tested, namely, so-called
Multi-layer Perceptrons (MLPs), nonlinear classifiers, and so-called Self-organizing
Maps (SOM), a clustering and visualization method. A thorough analysis of this non-
linear classification revealed only minor differences as compared to linear classifiers,
yet, classification performance significantly above chance could be reached. Self-
organizing Maps revealed clusters and substructure in the data. In a third exploration
it could be shown with these methods that there are significant differences in the two
subsets 1945-1989 and 1990-2000; conflict management outcome is also more
predictable after 1989 using an MLP.
In chapter 10 “Modeling International Negotiation: Statistical and Machine Learning
Approaches”, Daniel Druckman and colleagues studied the question of which
factor(s) is(are) the best predictors or discriminators of the outcome in an international
negotiation. In this chapter statistical findings, primarily correlation analyses, were
compared with two types of machine learning approaches, decision trees and rule
learning. The analyses were conducted on a dataset of 42 cases whereby each case
was coded in terms of 16 features and in the 5 categories of international negotiation
objectives. Comparing the results, the authors conclude that the combined approaches
of statistical and machine learning analyses yield a larger picture of what is happening
in negotiations.
In chapter 11 “Machine Learning Methods for Better Understanding, Resolving, and
Preventing International Conflicts”, Robert Trappl and colleagues want to answer the
question if it is possible to aid decision makers or their advisers who want to prevent
the outbreak of hostilities/wars or to end them by means of negotiations or mediation,
by giving them recommendations as the result of applying artificial intelligence,
especially machine learning methods, to existing war/crisis/mediation databases.
Using the CONFMAN database they start with showing a decision tree, presenting the
most important factors for successful outcome of a conflict management attempt. By



differentiating between the cases before and in 1989 and the ones in 1999 and later –
in 1989 the fall of the Berlin Wall marking the transition from two superpowers to
one – they obtain a decision tree with better prediction accuracy than the overall one.
Computing decision trees for different world regions show that some of these trees
have even a higher predictive value. Furthermore, two interfaces are presented which
were developed by the authors in order to enable decision makers to find out cases
similar to a given crisis situation either to study which conflict management methods
are most likely to be successful or to help assess the danger of its escalation in order
to more efficiently prepare humanitarian aid.
Part III
In chapter 12 “New Methods for Conflict Data” Will Lowe explores some of the
methods international relations researchers apply to event data and to conflict
databases. Probabilistic reformulations and developments are proposed for their
improvement. State space models should allow more realistic models to be fitted to
event data and probabilistic expert systems should extend the range of theories
testable with conflict databases.
In chapter 13 “Information, Power, and War” William Reed employs a simple
ultimatum game of bargaining to evaluate two traditional power-centric theories of
world politics, balance of power and power transition theory. The formal and
empirical analyses demonstrate that as states approach power parity, information
asymmetries are greatest, thus enhancing the probability of militarized conflict.
Uncertainty is a central cause of conflict emergence and is correlated with the
distribution of observable capabilities. Recognizing the relationship between the
distribution of power and uncertainty offers a more sophisticated interpretation of
power-centric explanation of world politics.
In chapter 14 “Modeling Effects of Emotion and Personality on Political Decision-
Making. Application to International Conflict Prevention and Resolution”, Eva
Hudlicka describes a generic methodology for representing the effects of multiple
interacting emotional states and personality traits on decision making and an
associated computational cognitive architecture which implements this methodology.
She presents results of an evaluation experiment that demonstrates the architectures’
ability to model individual tactical decision-making and produce observable
differences resulting from distinct individual profiles. She then discusses how the
methodology and architecture would be extended to model strategic, political decision
making, and how it could support a variety of activities geared towards international
conflict prevention and resolution. She concludes with specific theoretical and
pragmatic challenges associated with this approach to
computer-aided conflict prevention and resolution.
In chapter 15 “Peacemaker 2020: A System for Global Conflict Analysis and
Resolution; A Work of Fiction and A Research Challenge” Kirstie Bellman uses the
approach of designing a complex system by starting with a solution and working
backwards. Her story takes place in the year 2050 when a lecture is given about the
analyses of 30 years of performance of the Peacemaker System 2020. She continues
with the discussion of the technology and the issues underlying the system especially
pervasive computing, sophisticated “de-Babeling”, new database construction and
analytic techniques. Role-playing simulation, social worlds and story logics as a
fundamental key to analyses could be three new issues for peacefare.



This chapter of Kirstie Bellmann would be a perfect conclusion of this volume if it
were not that the important current threat, terrorism, was not treated in any of the
chapters. Therefore one more, short chapter was added.
In chapter 16 “Concluding Remarks: And Terrorism?”, Robert Trappl shows first why
the standard databases in international relations are of hardly any use with respect to
terrorism and briefly gives three examples of databases developed for terroristic
events. He furthermore presents examples of computer-aided methods applied to
those databases, namely the analysis by time-series and modeling networks of
terroristic groups in order to better find means for their destabilization.
The final remark in Kirstie Bellmann’s chapter is the best conclusion for this
introduction:
„Hopefully, this paper and its companion papers in this volume will start the
discussion towards both experimentation and experience in Peacefare.“
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