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Outlier analysis is an essential part of data mining and analytics, aiming to
identify abnormal patterns or observations that deviate significantly from the
norm. It plays a crucial role in various domains such as fraud detection,
healthcare, finance, and anomaly detection in sensor networks. One prominent
expert in the field of outlier analysis is Charu Aggarwal, a renowned researcher
and author who has made significant contributions to the domain.

Charu Aggarwal is a computer scientist specializing in data mining and machine
learning. He has published extensively on various aspects of outlier analysis,
including novel techniques, algorithms, and evaluation methodologies. His
research focuses on developing efficient and effective methods for detecting
outliers in large-scale datasets, uncovering hidden insights and anomalies that
may otherwise go unnoticed.

One of Aggarwal's notable contributions is the development of robust outlier
detection algorithms that can handle the challenges posed by high-dimensional
data. In many real-world applications, the datasets are characterized by a large
number of features, making it challenging to identify outliers accurately.
Aggarwal's algorithms employ innovative techniques such as subspace clustering
and density-based methods to detect outliers even in the presence of high-
dimensional data.
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Another area where Aggarwal has made significant contributions is in
unsupervised outlier detection. Unlike supervised methods that rely on labeled
data for training, unsupervised techniques do not require any prior knowledge
about the outliers. Aggarwal has proposed several unsupervised methods that
leverage statistical measures, distance-based approaches, and clustering
algorithms to detect outliers effectively.

Aggarwal's work also extends to the domain of streaming data, where data
arrives continuously and needs to be analyzed in real-time. Traditional outlier
detection methods may not be suitable for streaming data due to their high
computational complexity and memory requirements. Aggarwal has developed
algorithms that can handle streaming data efficiently, ensuring timely identification
of outliers and enabling quick responses to emerging anomalies.

Furthermore, Aggarwal has explored the application of outlier analysis in diverse
domains. For instance, he has applied outlier detection techniques to identify
fraudulent activities in financial transactions, leading to the prevention of
significant monetary losses. In healthcare, his work has helped in identifying
abnormal patterns in patient data, enabling early detection of diseases and
improving treatment outcomes.
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The advancements made by Aggarwal in the field of outlier analysis have
revolutionized the way outliers are detected and analyzed in large-scale datasets.
His research has not only laid a strong foundation for further advancements in the
domain but has also provided valuable insights to practitioners and researchers
alike.

, Charu Aggarwal is a leading authority in the field of outlier analysis. His
extensive research, innovative algorithms, and contributions to the domain have
helped uncover hidden insights and anomalies, enabling improved decision-
making in various sectors. As the importance of data analysis continues to grow,
the work of experts like Aggarwal becomes increasingly crucial in ensuring
accurate and efficient outlier detection.
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This book provides comprehensive coverage of the field of outlier analysis from a
computer science point of view. It integrates methods from data mining, machine
learning, and statistics within the computational framework and therefore appeals
to multiple communities. The chapters of this book can be organized into three
categories:
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Basic algorithms: Chapters 1 through 7 discuss the fundamental algorithms
for outlier analysis, including probabilistic and statistical methods, linear
methods, proximity-based methods, high-dimensional (subspace) methods,
ensemble methods, and supervised methods.

Domain-specific methods: Chapters 8 through 12 discuss outlier detection
algorithms for various domains of data, such as text, categorical data, time-
series data, discrete sequence data, spatial data, and network data.

Applications: Chapter 13 is devoted to various applications of outlier
analysis. Some guidance is also provided for the practitioner.

The second edition of this book is more detailed and is written to appeal to both
researchers and practitioners. Significant new material has been added on topics
such as kernel methods, one-class support-vector machines, matrix factorization,
neural networks, outlier ensembles, time-series methods, and subspace
methods. It is written as a textbook and can be used for classroom teaching. 
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