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ABSTRACT

Power-law distributions have been a paradigm of complex systems for several
decades. But it has been only recently that attention has been devoted to the
proper fitting and goodness-of-fit testing of these distributions; in particular,
Clauset et al.’s method is widely cited in this regard [1]. In the first part of the
talk we present evidence that this method fails in some concrete examples of
continuous distributions, rejecting the power-law hypothesis even for simulated
data with a power-law tail [2]. We propose an alternative more reliable
procedure that, additionally, can be generalized to upper truncated power-law
distributions [3].

The second part is devoted to one of the classic examples of power-law
distributions: the so-called Zipf’s law, in the context of word frequencies
in texts. This is considered one of the key statistical regularities of human
language. We extend the fitting method to cover this discrete case, showing
that, in general, Zipf’s law does not hold for the whole domain of word
frequencies, but only for the upper tail. In addition, we show how the distri-
bution of word frequencies scales with the size of the text and the size of the
vocabulary, providing a recipe for the proper comparison of texts of different
size [4]. The distinction between power law and scaling law is fundamental here.

The third and last part is devoted to the extension of Zipf’s law to music,
drawing parallelisms and differences with texts. The construction of music
code-words from the chords defining the pitch in modern popular music
reveals the validity of Zipf’s law in this case. This law has kept stability for
the last 50 years, although other characteristics of music have shown an evo-
lution that seems to indicate a decrease of the complexity of music with time [5].
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