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Partially Observable Markov Decision Processes

Value Iteration over Belief Subspace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
Weihong Zhang

Space-Progressive Value Iteration: An Anytime Algorithm for a Class of
POMDPs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72

Nevin L. Zhang, Weihong Zhang

Decision-Making

Reasoning about Intentions in Uncertain Domains . . . . . . . . . . . . . . . . . . . . . . 84
Martijn Schut, Michael Wooldridge, Simon Parsons

Troubleshooting with Simultaneous Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
Jir̆́ı Vomlel, Claus Skaanning

A Rational Conditional Utility Model in a Coherent Framework . . . . . . . . . 108
Silvia Bernardi, Giulianella Coletti



X Table of Contents

Coherent Probabilities

Probabilistic Reasoning as a General Unifying Tool . . . . . . . . . . . . . . . . . . . . . 120
Giulianella Coletti, Romano Scozzafava, Barbara Vantaggi

An Operational View of Coherent Conditional Previsions . . . . . . . . . . . . . . . 132
Andrea Capotorti, Tania Paneni

Bayesian Networks

Decomposition of Influence Diagrams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144
Thomas D. Nielsen

Mixtures of Truncated Exponentials in Hybrid Bayesian Networks . . . . . . . . 156
Seraf́ın Moral, Rafael Rumı́, Antonio Salmerón

Importance Sampling in Bayesian Networks Using Antithetic Variables . . . 168
Antonio Salmerón, Seraf́ın Moral

Using Recursive Decomposition to Construct Elimination Orders, Join
Trees, and Dtrees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180

Adnan Darwiche, Mark Hopkins

Caveats for Causal Reasoning with Equilibrium Models . . . . . . . . . . . . . . . . . 192
Denver Dash, Marek J. Druzdzel

Learning Causal Networks

Supporting Changes in Structure in Causal Model Construction . . . . . . . . . 204
Tsai-Ching Lu, Marek J. Druzdzel

The Search of Causal Orderings: A Short Cut for Learning
Belief Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216

Silvia Acid, Luis M. de Campos, Juan F. Huete

Stochastic Local Algorithms for Learning Belief Networks: Searching in
the Space of the Orderings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228

Luis M. de Campos, J. Miguel Puerta

An Empirical Investigation of the K2 Metric . . . . . . . . . . . . . . . . . . . . . . . . . . . 240
Christian Borgelt, Rudolf Kruse

Graphical Representations of Uncertainty

Sequential Valuation Networks: A New Graphical Technique
for Asymmetric Decision Problems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252

Riza Demirer, Prakash P. Shenoy

A Two-Steps Algorithm for Min-Based Possibilistic Causal Networks . . . . . 266
Nahla Ben Amor, Salem Benferhat, Khaled Mellouli



Table of Contents XI

Imprecise Probabilities

Computing Intervals of Probabilities with Simulated Annealing
and Probability Trees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 278

Andrés Cano, Seraf́ın Moral

Probabilistic Logic under Coherence, Model-Theoretic Probabilistic Logic,
and Default Reasoning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290

Veronica Biazzo, Angelo Gilio, Thomas Lukasiewicz,
Giuseppe Sanfilippo

Belief Functions

Belief Functions with Partially Ordered Values . . . . . . . . . . . . . . . . . . . . . . . . 303
Ivan Kramosil

Dempster Specialization Matrices and the Combination
of Belief Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 316

Paul-André Monney
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Some Operators for Iterated Revision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 498
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Argumentation and Qualitative Probabilistic Reasoning Using the Kappa
Calculus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680

Valentina Tamma, Simon Parsons



XIV Table of Contents

Causality, Events, Explanations

Importance Measures from Reliability Theory for Probabilistic
Assumption-Based Reasoning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 692

Bernhard Anrig

Ramification in the Normative Method of Causality . . . . . . . . . . . . . . . . . . . . 704
Mahat Khelfallah, Aı̈cha Mokhtari

Simultaneous Events: Conflicts and Preferences . . . . . . . . . . . . . . . . . . . . . . . . 714
John Bell

Orthogonal Relations for Reasoning about Abstract Events . . . . . . . . . . . . . . 726
Ajay Kshemkalyani, Roshan Kamath

Logic Programming

Explanatory Relations Based on Mathematical Morphology . . . . . . . . . . . . . 736
Isabelle Bloch, Ramón Pino-Pérez, Carlos Uzcátegui
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