
56  1541-1672/16/$33.00 © 2016 IEEE IEEE INTELLIGENT SYSTEMS
Published by the IEEE Computer Society

—Daniel Zeng, editor in chief

56  1541-1672/16/$33.00 © 2016 IEEE IEEE INTELLIGENT SYSTEMS
Published by the IEEE Computer Society

—Daniel Zeng, editor in chief

  

 IEEE INTELLIGENT SYSTEMS 

MARIA VANINA MARTINEZ 

Universidad Nacional del Sur 
Maria Vanina Martinez is an adjunct researcher in Argentina’s National Scientific and Technical 
Research Council (CONICET) and a member of the Universidad Nacional del Sur’s Artificial 
Intelligence Research and Development Laboratory. Martinez earned her PhD in computer sci-
ence from the University of Maryland, College Park, and did postdoctoral research at the Univer-
sity of Oxford’s Department of Computer Science. Her research interests include reasoning 
under uncertainty, inconsistency management in relational databases and knowledge bases, de-
feasible reasoning, and argumentation. Her current research focuses on the development of a 
family of inconsistency- and uncertainty-tolerant data models for knowledge bases extracted 
from the Web, and on scalable query-answering algorithms. Contact her at mvm@cs.uns.edu.ar. 
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Toward Hybrid Data- and Knowledge-Driven Decision 
Support 
Most AI work has focused on either the development of automated ways of finding and collect-
ing data or the construction of knowledge-representation models. I believe the next big step is 
delving deeper into how automated systems could use available knowledge to enhance humans’ 
decision-making capabilities in real-world applications. 

For the development of intelligent decision-making support systems (IDMSSs), AI could auto-
matically combine acquired data with domain expertise from the users that the tool is supposed 
to help. This could happen by combining data-driven AI (machine learning), which would ex-
tract as much information as possible from raw data, with knowledge-based models, which 
would handle more abstract and complex cognitive tasks. 

I’ve worked on formalizing solutions to several central IDMSS-related problems. To enable such 
systems to understand and work with people, I focused on preference modeling, the management 
of inconsistent or conflicting information, understanding the dynamics of knowledge and beliefs, 
and modeling social interactions’ effects on reasoning tasks. 

During my PhD research, I developed a framework for policies for managing inconsistencies in 
relational databases. Later, I deepened my research on inconsistency management by focusing on 
more-expressive languages that let us model uncertainty in different ways. They let us define 
reasonable and computationally efficient semantics for inconsistency-tolerant query answering. 
I’ve also worked on reasoning with preferences, especially in combination with probabilistic in-
ference models, which relate to my work on inconsistency management. Furthermore, I’ve re-
searched several aspects of belief-revision theory and its connection to inconsistency 
management. In the process, I’ve developed frameworks for merging and revising knowledge 
that focus on finding meaningful results by considering conflicts from a more global perspective 
than that used in classical approaches, leveraging information about the context in which they 
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Jennifer Neville is an assistant professor at Purdue University with a joint ap-
pointment in the Departments of Computer Science and Statistics. Her research 
interests lie in statistical relational learning, which is concerned with the de-
velopment of data mining and machine learning techniques for complex rela-
tional domains. Her research focuses on the development and analysis of mod-
els that can exploit statistical dependencies among related instances, as well as 
algorithms to accurately learn those models. Applications of her work include 
social-network analysis, fraud detection, citation analysis, and bio informatics. 
Neville received her PhD in computer science from the University of Massa-
chusetts Amherst, where she was a member of the Knowledge Discovery Lab-
oratory. She has been selected as a DARPA IPTO (Information Processing Tech-
niques Offi ce) Young Investigator and has served as a member of the DARPA 
Computer Science Study Panel. Contact her at neville@cs.purdue.edu.
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accurately learned with statistical models. It 
has also led to what some have termed a “re-
lational revolution” in the fi eld of automated 
learning and discovery by moving beyond 
the long-held assumption of independent 
and identically distributed examples.

The power of relational data lies in com-
bining intrinsic information about objects 
in isolation with information about related 
objects and the connections among those 
objects. Consider the task of identifying 
stockbrokers involved in securities fraud. 
The US National Association of Securities 
Dealers (NASD) currently identifi es po-
tentially fraudulent brokers using a set of 
handcrafted rules that evaluate broker attri-
butes in isolation. However, relational infor-
mation is often considered central to fraud 
detection because fraud and malfeasance 
are social phenomena, communicated and 
encouraged by the presence of other indi-
viduals who also wish to commit fraud. Re-
lational-learning techniques can automati-

cally identify patterns in the professional 
and organizational relationships among 
brokers, which are likely to be more accu-
rate indicators of fraud than the handcrafted 
rules. The NASD could therefore use these 
techniques to better target its limited regu-
latory resources on brokers that are more 
likely to engage in fraudulent behavior.

My research has focused on the design 
and analysis of statistical models for such 
relational domains, along with algorithms 
for learning the structure and parameters of 
those models. In particular, I’ve developed 
effi cient, yet accurate, approximate learn-
ing algorithms to make relational analysis 
feasible for large-scale relational data sets 
where other relational approaches are com-
putationally intensive, if not intractable. 
Notably, these models are the only meth-
ods to date that adjust for statistical biases 
toward particular features that occur owing 
to relational data’s unique characteristics. 
In addition, I’ve developed a framework for 

experimental analysis of relational models 
that decomposes error due to both the rela-
tional-learning process and the collective-
inference process, which is a new source 
of error. Initial analysis in this framework 
has improved our understanding of a broad 
class of relational algorithms.

My current research focuses on devel-
oping methods for dynamic, transactional, 
and multisource networks—where the re-
lationships change over time, the observed 
relationships are of low granularity, and/
or the relational structure is partially ob-
served from different sources. Although 
researchers have recently produced sev-
eral successful relational models, this re-
search has focused primarily on attribute 
prediction in static, well-structured, fully 
observed domains. To date, there are few 
techniques for analyzing real-world rela-
tional domains that don’t meet these as-
sumptions (for example, online social net-
works and intelligence analysis).

Statistical relational learning is still in 
its early stages. However, its widespread 
success indicates that an interdisciplinary 
approach to model and algorithm develop-
ment might be the key to making funda-
mental advances in AI.

Jennifer Neville
Purdue University

Combining Logical 
and Statistical AI

Recently, researchers in statistical relational learning have combined tech-

niques from AI, databases, and statistics to model complex relational data 

sets such as social networks, the World Wide Web, and protein-protein interaction 

graphs. This research has signifi cantly extended the range of concepts that can be
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ABOUT THE AWARD
IEEE Intelligent Systems, IEEE’s first AI publication, has promoted 
emerging AI leaders through its prestigious “AI’s 10 to Watch” 
award since 2006. In each biennial competition, aspiring 
AI stars from all over the world are put through the highly 
competitive selection process until the top 10 are chosen. Many 
of these awardees have become renowned AI leaders.

Please help us share this exciting opportunity as widely as 
possible and encourage nominations so that aspiring next-
generation AI scientists and engineers worldwide can be 
considered for this prestigious award.

ELIGIBILITY
• Nominees will have received their PhD in 2012 or later (i.e., 

they are within 10 years of PhD graduation) and have not 
received this award before.

• Nominees will have already demonstrated globally 
recognized and significant scientific or engineering 
contributions to one or more areas of AI.

• Nominators must complete the 2022 “AI’s 10 to Watch” 
nomination form.

 » The process requires a nominator, who will assemble and 
submit materials for the nomination into CMT.

 » A nominator is any person having worked more than 10 
years after obtaining a PhD in AI or in an AI-related area.

• Nominators will include three support letters, including one 
from an employer/institution and two from renowned AI 
experts in the area.
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found here: www.computer.org/ai10
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