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Foreword

The field of graphical models has been growing significantly since the pioneering
studies on probabilistic reasoning in intelligent systems. Beginning from Bayesian
networks and Markov random fields, this book offers a new perspective deriving
from their nice integration, which results in the new framework of hybrid random
fields. While reading the book, one early realizes that there is a unifying approach,
that seems to be motivated by the question on how existing types of probabilistic
graphical models can be properly combined in such a way to obtain model classes
that are rich enough to express a wide variety of conditional independence struc-
tures. The authors provide evidence that this combination exhibits scalable behavior
in parameter and structure learning. This is also supported by massive experimental
results to support the claims on the performance of hybrid random fields in dif-
ferent topics, ranging from bioinformatics to information retrieval. The clean in-
tegration idea behind hybrid random fields gives rise to the distinguishing feature
of the model, namely the dramatic reduction of complexity that opens the doors
to large scale real-world problems. The book not only marks an effective direction
of investigation with significant experimental advances, but it is also—and perhaps
primarily—a guide for the reader through an original trip in the space of probabilis-
tic modeling.

Interestingly, even though the main subject of investigation is quite specific, while
digesting the book, one is enriched with a very open view of the field, with full of
stimulating connections. The reader finds a vivid presentation, well rooted in the
literature, with inspiring historical references. I very much like the philosophical
framework to embed scientific issues given at the end of the book. The authors clear
the ground for a view of AI as a science that investigates cognitive technologies.
While their investigation does not necessarily provide evidence on natural cognition,
they offer indeed a number of intriguing insights. Statistical learning methods are
labeled as cognitive technologies, rather than cognitive models. Machines equipped
with these methods are viewed as tools for extending human cognition to novel
domains, thus offering a nice perspective on the somehow ill-posed question on
whether or not machines are intelligent.



VIII Foreword

I was partially involved in some of the advances on hybrid random fields with the
authors, but I frankly find that the book goes well beyond the systematic treatment
of the subject. Everyone specifically interested in Bayesian networks and Markov
random fields should not miss it.

Siena, January 2011 Marco Gori
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