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1 INTRODUCTION

DATA preparation (or data preprocessing) is the first step

of data processing applications, including machine

learning, data mining, data warehousing, information
retrieval, and pattern recognition. Industrial practice in-

dicates that more than 80 percent of the data mining work

concentrates on data preparation. Indeed, once the data is

well prepared, the mined results are more accurate and

reliable. This means that data preparation is also a critical

step for other data processing applications.

Among others, data preparation mainly involves data

cleaning, data transformation, and data selection [1]. The

principal aim of data preparation is to provide quality data

for other steps of data processing applications, which are

often accomplished in tandem with data mining and

knowledge discovery. Indeed, the boundary can sometimes

be blurry, but the general principle of data preparation can

still be singled out from other data processing techniques.

However, there has been relatively little focused work done

for data preparation.
Recognizing the unique importance of data preparation,

we have organized a series of workshops and special issues

in top-quality journals to facilitate the development of data

preparation techniques. Our first activity was the organiza-

tion of the First International Workshop on Data Cleaning

and Preprocessing, in conjunction with the IEEE Interna-

tional Conference on Data Mining (ICDM) in 2002, which

was known as the DCAP workshop (i.e., data cleaning and

preparation). High-quality papers from the workshop was

also selected and published in a special issue on data

preparation for data mining in the Applied Artificial

Intelligence journal [1]. Following that activity, we then

organized a special issue on information enhancement for

data mining in IEEE Intelligent Systems magazine [2]. The

current special section grew out of this continuing

momentum. For illustration, Fig. 1, which shows the

number of submissions to these journals and workshops,

shows the growing interest in data preparation research.
The success of this special section can be attributed to the

great support from many reviewers and the special support

of Drs. Philip Yu and Xindong Wu, who are the former and

current Editors-in-Chief of the IEEE Transactions on Knowl-

edge and Data Engineering, respectively.
The papers selected in this special section emphasize

both the practical techniques and new theoretical meth-

odologies for data preparation, especially for data mining

and machine learning applications. We have striven to

include the papers in this special section that can benefit all

areas of data processing.

2 THE CONTRIBUTIONS

Following our call for papers in 2004, we received

90 submissions. Following a rigorous period of peer review,

we accepted 11 papers for this special section. These papers

can be categorized into three main areas: discretization,

feature selection, and Web intelligence.

2.1 Discretization

Discretization, as a necessary preprocessing step for many

data mining and machine learning tasks, is the process of

converting continuous attributes of a data set into discrete

ones so that they can be treated as nominal features by

many machine learning algorithms. Xiaoyan Liu and

Huaiqing Wang designed a new criterion function, known

as CF, that can assess the quality of discretization schemes.

Based on CF, a heuristic method is proposed to find an

approximately optimal discretization method. This function

is based on a new measure of class heterogeneity in

intervals from the view of class probability, which has been

shown to outperform the class homogeneity based mea-

sures in accuracy.

Attribute correlation information has been difficult to

handle by traditional discretization algorithms. To overcome

this shortcoming, Sameep Mehta, Srinivasan Parthasarathy,

and Hui Yang proposed a PCA-based unsupervised algo-

rithm for discretizating continuous attributes in multivariate

data sets. The algorithm leveraged the underlying correla-

tion structure in the data set to obtain discrete intervals and

ensured that the inherent correlations are preserved. They
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considered the correlation among continuous attributes as

well as the interactions between continuous and categorical

attributes. The approach extends easily to data sets contain-

ing missing values. This algorithm can also discover hidden

patterns in data.

2.2 Feature Selection

Feature selection is an important part of data preparation. It
enables both cost-effective predictors to be built and a better
understanding of the underlying process that generates the
data. Hyunjin Yoon, Kiyoung Yang, and Cyrus Shahabi
presented a family of novel methods for feature selection of
multivariate time series data based on common principal
component analysis. Their methods can overcome many
shortcomings (such as the lack of correlation information
among features) of the traditional algorithms.

To improve the quality of data, Guangzhi Qu, Salim
Hariri, and Mazin Yousif designed an efficient method that
is able to consider both the relevance of the features and the
pair-wise feature correlation in order to improve the
prediction and accuracy of data mining algorithms. They
introduced a new feature-correlation metric and feature-
subset-merit measure to quantify the relevance of and the
correlation among features with respect to a desired data
mining task (e.g., the detection of abnormal behaviors in a
network service due to network attacks). The approach
takes into account both the dependency among the features
and their dependency with respect to a given data mining
task. This was shown to lead to a higher accuracy.

To reduce the dimensionality, Jieping Ye, Qi Li, Hui
Xiong, Haesun Park, Ravi Janardan, and Vipin Kumar
proposed an LDA-based incremental dimensionality reduc-
tion algorithm called IDR/QR, which applies QR decom-
position. Unlike other LDA-based algorithms, this algorithm
does not require the whole data matrix to reside in the main
memory of a computer. More importantly, with the arrival of
new data items, the IDR/QR algorithm can limit the
computational cost by applying efficient QR-based updating.

To automatically assign documents to a set of categories,
Elias F. Combarro, Elena Montañés, Irene Dı́az, José Ranilla,
and Ricardo Mones proposed the selection of relevant
features by means of a family of linear filtering measures
that are simpler than the classic measures. This method is
useful for information retrieval.

2.3 Web Intelligence

As the Web has emerged as a large, distributed data
repository, it is easy nowadays to access a large number of
data sources. To make the Web data usable, Sandip

Debnath, Prasenjit Mitra, Nirmal Pal, and C. Lee Giles
noticed the fact that there are certain similarities among the
Web pages’ complicated structures since dynamically
generated Web documents have some form of underlying
templates. Based on some observations, the authors
proposed three algorithms: ContentExtractor, FeatureEx-
tractor, and K-FeatureExtractor. With the above algorithms,
“primary content block” could be identified and, in this
way, it results in smaller indexed databases and improves
the recall and precision of the search engine.

To integrate and reuse Deep Web data, James Caverlee
and Ling Liu designed a new unsupervised algorithm with
four steps: collecting, clustering, identifying, and partition-
ing to extract the deep Web page structure. In this
algorithm, the structure information and content informa-
tion are both used in constructing a similarity measure for
reasoning.

Bin Gao, Tie-Yan Liu, Guang Feng, Tao Qin, Qian-Sheng
Cheng, and Wei-Ying Ma observed that the hierarchical
classifiers outperform corresponding flat ones in both
efficiency and accuracy. However, hierarchical taxonomies
are often not explicitly given. The authors proposed a novel
algorithm to automatically mine a hierarchical structure
from the flat taxonomy of a data corpus with three steps.
The first step is to compute matrices to represent the
relations among categories, documents, and terms. The
second step is to cocluster the three substances at different
scales based on the above matrices. The third step is to
construct a hierarchical taxonomy from the category
clusters. Their algorithms can discover very reasonable
taxonomy hierarchy and help improve the classification
accuracy as compared to previous methods.

To provide an integrated access to multiple, distributed,
heterogeneous databases and other information sources,
Zhiyong Peng, Qing Li, Ling Feng, Xuhui Li, and Junqiang
Liu advocated using an object deputy model to realize
materialized views for data warehouse. Inconsistency and
conflicts from preparing data in data warehouses can be
resolved by using the object deputy model.

Finally, Saeed Hashemi presents a wrapper-based
method for data cleaning in which an atypical sequential
removing (ASR) method is used for removing outliers. It
offers a linear running time with little accuracy loss. This
enables the wrapper methodology to be applicable for data
cleansing, which, in the past, was prohibitive in time cost.

3 CONCLUSION

While previous works have been focused on data proces-
sing applications, there remains a large gap between the
available data and the machinery available to process the
data [2]. The large number of submissions for this special
section encouraged us to continue to develop diverse
forums for advancing the study of data preparation. We
believe this research direction will receive more support
from academic scholars and industrial practitioners.
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Fig. 1. The trend of submissions in our activities on data preparation.
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