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Propositions
associated with the thesis
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by

Michiel Joost Christiaan Straat

1. Techniques borrowed from statistical physics provide a characterization of
the typical learning behaviour of machine learning systems. Hence, meth-
ods from the the statistical physics of learning play an important role in the
analysis of machine learning scenarios that is complementary to dataset-
specific empirical studies and other theoretical frameworks.

2. The activation function in the units of an artificial neural network influences
crucial aspects of learning and task performance. At the very least, it affects
the model’s internal representations, the speed of learning and the model
flexibility under drifting target concepts.

3. The use of Rectified Linear Unit activation often yields favourable learning
properties compared to the use of sigmoidal activation.

4. It is essential that artificial neural networks become more efficient and in-
terpretable to broaden their applicability, increase reliability and lower the
power consumption for training.

5. In the realization of Industry 4.0, machine learning techniques play a key
role in intelligent systems and in the optimization of production processes
through the extraction of patterns and relationships in the large amount of
real-time data obtained by sensors and actors in the supply chain.

6. Machine learning research benefits from the expertise and results from a
variety of disciplines. Moreover, in practice, highly-performing intelligent
systems are generally best achieved by collaborations in interdisciplinary
teams.

7. ”The best programs are written so that computing machines can perform
them quickly and so that human beings can understand them clearly. A
programmer is ideally an essayist who works with traditional aesthetic and
literary forms as well as mathematical concepts, to communicate the way
that an algorithm works and to convince a reader that the results will be
correct.”

- Donald E. Knuth, in Computer Programming and Computer Science (1992)


