
CHAP T E R 11
Data Analytics

The term data analytics refers broadly to the processing of data to infer patterns, corre-
lations, or models for prediction. The results of analytics are then used to drive business
decisions.

The financial benefits of making correct decisions can be substantial, as can the
costs of making wrong decisions. Organizations therefore invest a lot of money to
gather or purchase required data and build systems for data analytics.

Bibliographical Notes

[Kimball et al. (2008)] and [Kimball and Ross (2013)] provide textbook coverage of
data warehouses and multidimensional modeling.

[Mitchell (1997)] is a classic textbook on machine learning and covers classifica-
tion techniques in detail. [Goodfellow et al. (2016)] is a definitive text on deep learning.
[Witten et al. (2011)] and [Han et al. (2011)] provide textbook coverage of data mining.
[Agrawal et al. (1993a)] introduced the notion of association rules.

Information about the R language and environment may be found at
www.r-project.org; information about the SparkR package, which provides an R fron-
tend to Apache Spark, may be found at spark.apache.org/docs/latest/sparkr.html.

[Chakrabarti (2002)], [Manning et al. (2008)] and [Baeza-Yates and Ribeiro-Neto
(2011)] provide textbook description of information retrieval, including extensive cov-
erage of data-mining tasks related to textual and hypertext data, such as classification
and clustering.

Definitions of statistical functions can be found in standard statistics textbooks
such as [Bulmer (1979)] and [Ross (1999)].

[Zhuge et al. (1995)] describes view maintenance in a data-warehousing environ-
ment. [Chaudhuri et al. (2003)] describes techniques for fuzzy matching for data clean-
ing, while [Sarawagi et al. (2002)] describes a system for deduplication using active
learning techniques.
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[Fayyad et al. (1995)] presents an extensive collection of articles on knowledge dis-
covery and data mining. [Kohavi and Provost (2001)] presents a collection of articles
on applications of data mining to electronic commerce.

[Agrawal et al. (1993b)] provides an early overview of data mining in databases.
Algorithms for computing classifiers with large training sets are described by [Agrawal
et al. (1992)] and [Shafer et al. (1996)]; the decision-tree construction algorithm de-
scribed in this chapter is based on the SPRINT algorithm of [Shafer et al. (1996)].
[Cortes and Vapnik (1995)] introduced several key results on Support Vector Ma-
chines, while [Cristianini and Shawe-Taylor (2000)] provides textbook coverage of Sup-
port Vector Machines.

An efficient algorithm for association rule mining was presented by [Agrawal
and Srikant (1994)]. Algorithms for mining of different forms of association rules
are described by [Srikant and Agrawal (1996a)] and [Srikant and Agrawal (1996b)].
[Chakrabarti et al. (1998)] describes techniques for mining surprising temporal
patterns. Techniques for integrating data cubes with data mining are described by
[Sarawagi (2000)].

[Ng and Han (1994)] describes spatial clustering techniques. Clustering tech-
niques for large datasets are described by [Zhang et al. (1996)]. [Breese et al. (1998)]
provides an empirical analysis of different algorithms for collaborative filtering. Tech-
niques for collaborative filtering of news articles are described by [Konstan et al.
(1997)].

[Chakrabarti (2000)] provides a survey of hypertext mining techniques such as
hypertext classification and clustering.
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