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Preface

It is a data-rich era, and data exist almost everywhere. One of the greatest challenges
nowadays is how to deal with various kinds of data. It is well known that time
series data are the most common data type. And thus methods and techniques for
analyzing and forecasting time series have become one of the indispensable tools to
handle real-world data problems. Part of this book is rightly concerned with these
methods and techniques. It will introduce a wide range of time series models and
approaches to building adequate models. Another part is about the general-purpose
programming language Python. Python’s history is relatively short, but its popularity
has been rising steadily. In recent years, Python has been continually taking leading
position in solving data-scientific problems and artificial intelligence challenges.
The book will show you how to use Python and its extension packages to implement
time series analysis and forecasting. Therefore, it is an organic combination of the
principle of time series analysis and Python programming.

This book has grown out of a course in time series analysis that Changquan
Huang has been teaching at Xiamen University since 2003. More than 18 years of
experience in teaching the time series analysis course has made him realize and
understand the difficulties of students taking this course. For this reason, during the
course of writing the book, he has always been doing his best to let the book be
reader friendly and interesting in the hope that the reader can grasp the essence of
time series analysis thoroughly and quickly.

The book is intended for an undergraduate and graduate audience as well as
for everyone interested in time series analysis and forecasting with Python. To
understand the book, only a prerequisite knowledge in probability theory and
statistics is needed, which is equivalent to an undergraduate’s probability and
statistics course for two semesters. Besides, a knowledge of linear (matrix) algebra
is helpful in better understanding Chaps. 7–9 of the book.

Changquan Huang wrote every chapter of this book as well as the Python code,
and is responsible for the whole book. Alla Petukhina validated the Python code and
created Quantlets, and the code of numerical examples has been indicated with a
small sign . We believe that these publicly available Quantlets on www.quantlet.

v
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com and https://github.com/QuantLet/pyTSA/ create a valuable contribution to the
distribution of knowledge in statistical science. We welcome all readers of this
book to propose changes to our existing codes or add codes in other programming
languages. A free online companion course to the book developed together with
Professor Wolfgang Karl Härdle is available through https://quantinar.com.

Our thanks go to Guido van Rossum, the Python Software Foundation, and all the
open-source Python package developers for making Python applications in various
fields possible. In particular, our thanks go to Kevin Sheppard from University of
Oxford for answering our consultation about his excellent Python package arch
and to the anonymous referee for suggestions. We also thank Veronika Rosteck,
Daniel Ignatius Jagadisan, and the Springer team for their support and patience.

Alla Petukhina would like to thank Prof. Wolfgang Karl Härdle and all colleagues
from IRTG 1792 at Humboldt University of Berlin for their help and valuable
advice, as well as her parents, sister, and son for unconditional support and
inspiration.

Changquan Huang would like to thank Prof. Yang Xiangqun, Prof. Wang Zikun,
and Prof. GU Ming-gao for mentoring him during the course of his postgraduate
study. He particularly thanks Prof. Wolfgang Karl Härdle for inviting him to visit
Humboldt University of Berlin. He is grateful to Jiancheng Jiang from University
of North Carolina at Charlotte, Hongtu Zhu from University of North Carolina
at Chapel Hill, and Xin Yuan Song from The Chinese University of Hong Kong
for their encouragement. Finally, he is indebted to his family for their love and
understanding.

Xiamen, China Changquan Huang
Berlin, Germany Alla Petukhina
May 2022

www.quantlet.com
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