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Preface

This book is an introduction to the world of machine learning, a topic that is becoming
more and more important, not only for IT professionals and analysts but also for all the
data scientists and engineers who want to exploit the enormous power of techniques such
as predictive analysis, classification, clustering, and natural language processing. In order
to facilitate the learning process, all theoretical elements are followed by concrete examples
based on Python.

A basic but solid understanding of this topic requires a foundation in mathematics, which
is not only necessary to explain the algorithms, but also to let the reader understand how
it's possible to tune up the hyperparameters in order to attain the best possible accuracy. Of
course, it's impossible to cover all the details with the appropriate precision. For this reason,
some topics are only briefly described, limiting the theory to the results without providing
any of the workings. In this way, the user has the double opportunity to focus on the
fundamental concepts (without too many mathematical complications) and, through the
references, examine in depth all the elements that generate interest.

The chapters can be read in no particular order, skipping the topics that you already know.
Whenever necessary, there are references to the chapters where some concepts are
explained. I apologize in advance for any imprecision, typos or mistakes, and I'd like to
thank all the Packt editors for their collaboration and constant attention.

Who this book is for

This book is for machine learning engineers, data engineers, and data scientists who want
to build a strong foundation in the field of predictive analytics and machine learning.
Familiarity with Python would be an added advantage and will enable you to get the most
out of this book.

What this book covers

Chapter 1, A Gentle Introduction to Machine Learning, introduces the world of machine
learning, explaining the fundamental concepts of the most important approaches to
creating intelligent applications and focusing on the different kinds of learning methods.
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Chapter 2, Important Elements in Machine Learning, explains the mathematical concepts
regarding the most common machine learning problems, including the concept of
learnability and some important elements of information theory. This chapter contains
theoretical elements, but it's extremely helpful if you are learning this topic from scratch
because it provides an insight into the most important mathematical tools employed in the
majority of algorithms.

Chapter 3, Feature Selection and Feature Engineering, describes the most important
techniques for preprocessing a dataset, selecting the most informative features, and
reducing the original dimensionality.

Chapter 4, Regression Algorithms, describes the linear regression algorithm and its
optimizations: Ridge, Lasso, and ElasticNet. It continues with more advanced models that
can be employed to solve non-linear regression problems or to mitigate the effect of
outliers.

Chapter 5, Linear Classification Algorithms, introduces the concept of linear classification,
focusing on logistic regression, perceptrons, stochastic gradient descent algorithms, and
passive-aggressive algorithms. The second part of the chapter covers the most important
evaluation metrics, which are used to measure the performance of a model and find the
optimal hyperparameter set.

Chapter 6, Naive Bayes and Discriminant Analysis, explains the Bayes probability theory and
describes the structure of the most diffused Naive Bayes classifiers. In the second part,
linear and quadratic discriminant analysis is analyzed with some concrete examples.

Chapter 7, Support Vector Machines, introduces the SVM family of algorithms, focusing on
both linear and non-linear classification problems thanks to the employment of the kernel
trick. The last part of the chapter covers support vector regression and more complex
classification models.

Chapter 8, Decision Trees and Ensemble Learning, explains the concept of a hierarchical
decision process and describes the concepts of decision tree classification, random forests,
bootstrapped and bagged trees, and voting classifiers.

Chapter 9, Clustering Fundamentals, introduces the concept of clustering, describing the
Gaussian mixture, K-Nearest Neighbors, and K-means algorithms. The last part of the
chapter covers different approaches to determining the optimal number of clusters and
measuring the performance of a model.

[2]
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Chapter 10, Advanced Clustering, introduces more complex clustering techniques
(DBSCAN, Spectral Clustering, and Biclustering) that can be employed when the dataset
structure is non-convex. In the second part of the chapter, two online clustering algorithms
(mini-batch K-means and BIRCH) are introduced.

Chapter 11, Hierarchical Clustering, continues the explanation of more complex clustering
algorithms started in the previous chapter and introduces the concepts of agglomerative
clustering and dendrograms.

Chapter 12, Introducing Recommendation Systems, explains the most diffused algorithms
employed in recommender systems: content- and user-based strategies, collaborative
filtering, and alternating least square. A complete example based on Apache Spark shows
how to process very large datasets using the ALS algorithm.

Chapter 13, Introduction to Natural Language Processing, explains the concept of the Bag-of-
Words strategy and introduces the most important techniques required to efficiently
process natural language datasets (tokenizing, stemming, stop-word removal, tagging, and
vectorizing). An example of a classifier based on the Reuters dataset is also discussed in the
last part of the chapter.

Chapter 14, Topic Modeling and Sentiment Analysis in NLP, introduces the concept of topic
modeling and describes the most important algorithms, such as latent semantic analysis
(both deterministic and probabilistic) and latent Dirichlet allocation. The second part of the
chapter covers the problem of word embedding and sentiment analysis, explaining the
most diffused approaches to address it.

Chapter 15, Introducing Neural Networks, introduces the world of deep learning, explaining
the concept of neural networks and computational graphs. In the second part of the
chapter, the high-level deep learning framework Keras is presented with a concrete
example of a Multi-layer Perceptron.

Chapter 16, Advanced Deep Learning Models, explains the basic functionalities of the most
important deep learning layers, with Keras examples of deep convolutional networks and
recurrent (LSTM) networks for time-series processing. In the second part of the chapter, the
TensorFlow framework is briefly introduced, along with some examples that expose some
of its basic functionalities.

Chapter 17, Creating a Machine Learning Architecture, explains how to define a complete
machine learning pipeline, focusing on the peculiarities and drawbacks of each step.

[3]
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To get the most out of this book

To fully understand all the algorithms in this book, it's important to have a basic
knowledge of linear algebra, probability theory, and calculus.

All practical examples are written in Python and use the scikit-learn machine learning
framework, Natural Language Toolkit (NLTK), Crab, langdetect, Spark (PySpark),
Gensim, Keras, and TensorFlow (deep learning frameworks). These are available for Linux,
macOS X, and Windows, with Python 2.7 and 3.3+. When a particular framework is
employed for a specific task, detailed instructions and references will be provided. All the
examples from chapters 1 to 14 can be executed using Python 2.7 (while TensorFlow
requires Python 3.5+); however, I highly suggest using a Python 3.5+ distribution. The most
common choice for data science and machine learning is Anaconda (nttps://www.
anaconda.com/download/), which already contains all the most important packages.

Download the example code files

You can download the example code files for this book from your account at
www . packtpub. com. If you purchased this book elsewhere, you can visit
www . packtpub.com/support and register to have the files emailed directly to you.

You can download the code files by following these steps:

Log in or register at www.packtpub. com.
Select the SUPPORT tab.
Click on Code Downloads & Errata.

Enter the name of the book in the Search box and follow the onscreen
instructions.

-l S

Once the file is downloaded, please make sure that you unzip or extract the folder using the
latest version of:

e WinRAR/7-Zip for Windows
e Zipeg/iZip/UnRarX for Mac
e 7-Zip/PeaZip for Linux
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