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Most learning algorithms of neural networks are implemented based on the method of steepest descent.
The performance of these algorithms depend strongly on a parameter called the leaming rate. For a constant
learning rate, there is a trade-off between convergence speed and adaptation accuracy. When the learning rate is
large, the algorithm converges rapidly but with low accuracy. Conversely, when the leaming rate is small, the
algorithm converges with high accuracy but low speed. In order to avoid this trade-off, several reseachers had
proposed adaptation techniques where their learning rates vary dynamically with time. The objective of this thesis is
to summarize methods for dynamically adapting the learning rates and compare their performances on two standard
problem sets. The first is the problem of approximating both stationary and nonstationary linear functions. The
second is a channel equalization in a digital communication system. The results obtained indicate that the dynamic
adjustments of learning rates improve the rate of convergence and adaptation accuracy compared with those of
constant learning rates. The insight gained from this thesis can be used as the guideline for selecting and
improving an algorithm for a given application.
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