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Data Mining has been identified as one of the ten emergent technologies of
the 21st century (MIT Technology Review, 2001). This discipline aims at
discovering knowledge relevant to decision making from large amounts of data.
After some knowledge has been discovered, the final user (a decision-maker
or a data-analyst) is unfortunately confronted with a major difficulty in the
validation stage: he/she must cope with the typically numerous extracted
pieces of knowledge in order to select the most interesting ones according
to his/her preferences. For this reason, during the last decade, the designing
of quality measures (or interestingness measures) has become an important
challenge in Data Mining.

The purpose of this book is to present the state of the art concerning
quality/interestingness measures for data mining. The book summarizes re-
cent developments and presents original research on this topic. The chapters
include reviews, comparative studies of existing measures, proposals of new
measures, simulations, and case studies. Both theoretical and applied chapters
are included.

Structure of the book

The book is structured in three parts. The first part gathers four overviews
of quality measures. The second part contains four chapters dealing with
data quality, data linkage, contrast sets and association rule clustering.
Lastly, in the third part, four chapters describe new quality measures and
rule validation.

Part I: Overviews of Quality Measures

• Chapter 1: Choosing the Right Lens: Finding What is Interest-
ing in Data Mining, by Geng and Hamilton, gives a broad overview
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of the use of interestingness measures in data mining. This survey re-
views interestingness measures for rules and summaries, classifies them
from several perspectives, compares their properties, identifies their roles
in the data mining process, describes methods of analyzing the measures,
reviews principles for selecting appropriate measures for applications, and
predicts trends for research in this area.

• Chapter 2: A Graph-based Clustering Approach to Evaluate
Interestingness Measures: A Tool and a Comparative Study, by
Hiep et al., is concerned with the study of interestingness measures. As
interestingness depends both on the the structure of the data and on the
decision-maker’s goals, this chapter introduces a new contextual approach
implemented in ARQAT, an exploratory data analysis tool, in order to
help the decision-maker select the most suitable interestingness measures.
The tool, which embeds a graph-based clustering approach, is used to
compare and contrast the behavior of thirty-six interestingness measures
on two typical but quite different datasets. This experiment leads to the
discovery of five stable clusters of measures.

• Chapter 3: Association Rule Interestingness Measures: Experi-
mental and Theoretical Studies, by Lenca et al., discusses the selection
of the most appropriate interestingness measures, according to a variety
of criteria. It presents a formal and an experimental study of 20 measures.
The experimental studies carried out on 10 data sets lead to an experi-
mental classification of the measures. This studies leads to the design of
a multi-criteria decision analysis in order to select the measures that best
take into account the user’s needs.

• Chapter 4: On the Discovery of Exception Rules: A Survey, by
Duval et al., presents a survey of approaches developed for mining excep-
tion rules. They distinguish two approaches to using an expert’s knowledge:
using it as syntactic constraints and using it to form as commonsense rules.
Works that rely on either of these approaches, along with their particu-
lar quality evaluation, are presented in this survey. Moreover, this chapter
also gives ideas on how numerical criteria can be intertwined with user-
centered approaches.

Part II: From Data to Rule Quality

• Chapter 5: Measuring and Modelling Data Quality for Quality-
Awareness in Data Mining, by Berti-Équille. This chapter offers an
overview of data quality management, data linkage and data cleaning tech-
niques that can be advantageously employed for improving quality aware-
ness during the knowledge discovery process. It also details the steps of a
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pragmatic framework for data quality awareness and enhancement. Each
step may use, combine and exploit the data quality characterization, mea-
surement and management methods, and the related techniques proposed
in the literature.

• Chapter 6: Quality and Complexity Measures for Data Linkage
and Deduplication, by Christen and Goiser, proposes a survey of
different measures that have been used to characterize the quality and
complexity of data linkage algorithms. It is shown that measures in the
space of record pair comparisons can produce deceptive quality results.
Various measures are discussed and recommendations are given on how to
assess data linkage and deduplication quality and complexity.

• Chapter 7: Statistical Methodologies for Mining Potentially
Interesting Contrast Sets, by Hilderman and Peckham, focuses on con-
trast sets that aim at identifying the significant differences between classes
or groups. They compare two contrast set mining methodologies, STUCCO
and CIGAR, and discuss the underlying statistical measures. Experimen-
tal results show that both methodologies are statistically sound, and thus
represent valid alternative solutions to the problem of identifying poten-
tially interesting contrast sets.

• Chapter 8: Understandability of Association Rules: A Heuristic
Measure to Enhance Rule Quality, by Natarajan and Shekar, deals
with the clustering of association rules in order to facilitate easy explo-
ration of connections between rules, and introduces the Weakness measure
dedicated to this goal. The average linkage method is used to cluster rules
obtained from a small artificial data set. Clusters are compared with those
obtained by applying a commonly used method.

Part III: Rule Quality and Validation

• Chapter 9: A New Probabilistic Measure of Interestingness
for Association Rules, Based on the Likelihood of the Link, by
Lerman and Azé, presents the foundations and the construction of a prob-
abilistic interestingness measure called the likelihood of the link index.
They discuss two facets, symmetrical and asymmetrical, of this measure
and the two stages needed to build this index. Finally, they report the re-
sults of experiments to estimate the relevance of their statistical approach.

• Chapter 10: Towards a Unifying Probabilistic Implicative Nor-
malized Quality Measure for Association Rules, by Diatta et al.,
defines the so-called normalized probabilistic quality measures (PQM) for
association rules. Then, they consider a normalized and implicative PQM
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called MGK , and discuss its properties.

• Chapter 11: Association Rule Interestingness: Measure and
Statistical Validation, by Lallich et al., is concerned with association
rule validation. After reviewing well-known measures and criteria, the sta-
tistical validity of selecting the most interesting rules by performing a
large number of tests is investigated. An original, bootstrap-based valida-
tion method is proposed that controls, for a given level, the number of
false discoveries. The potential value of this method is illustrated by sev-
eral examples.

• Chapter 12: Comparing Classification Results between N-ary
and Binary Problems, by Felkin, deals with supervised learning and
the quality of classifiers. This chapter presents a practical tool that will
enable the data-analyst to apply quality measures to a classification task.
More specifically, the tool can be used during the pre-processing step, when
the analyst is considering different formulations of the task at hand. This
tool is well suited for illustrating the choices for the number of possible
class values to be used to define a classification problem and the relative
difficulties of the problems that result from these choices.

Topics

The topics of the book include:

• Measures for data quality
• Objective vs subjective measures
• Interestingness measures for rules, patterns, and summaries
• Quality measures for classification, clustering, pattern discovery, etc.
• Theoretical properties of quality measures
• Human-centered quality measures for knowledge validation
• Aggregation of measures
• Quality measures for different stages of the data mining process,
• Evaluation of measure properties via simulation
• Application of quality measures and case studies
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