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Recent advances in machine learning or artificial intelligence for vision and natural language processing that have enabled the development of new technologies such as personal
e assistants or self-driving cars have brought machine learning and artificial intelligence to the forefront of popular culture. The accumulation of these algorithmic advances along

with the increasing availability of large data sets and readily available high performance computing has played an important role in bringing machine learning applications to such a
wide range of disciplines. Given the emphasis in the chemical sciences on the relationship between structure and function, whether in biochemistry or in materials chemistry,
adoption of machine learing by chemists. Machine Learning in Chemistry focuses on the following to launch your understanding of this highly relevant topic:
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Interest in merging machine learning with traditional scientific inquiry has surged in recent years among
researchers in the physical sciences. In laboratories across the world, scientists are identifying ways to
incorporate machine learning into their everyday research. In both experimental and theoretical chemistry,
recent applications have included the development of reactive force fields trained on first-principles data;'*
rapid property prediction models for materials discovery:?‘_{’ and the prediction, design, and improvement
of catalysts”* or chemical reaction yields.” “Machine learning” is a broad term for statistical algorithms that
build prediction or decision models based on inferences from available data without explicitly coded

instructions or a predefined parametric form.

Machine learning in chemistry is not new (Figure 1.1)."® "% A similar surge in interest in applying machine
learning (e.g., artificial neural networks) occurred in the late 1980s to mid-1990s.'2 The earliest
applications of data science techniques to chemical problems included the development of feedback-trained
expert or decision-based systems'“and dimensionality reduction and pattern recognition using chemical
data sets.' "% By the 1990s, the computer science community had demonstrated that nonlinear models,
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