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Abstract. Simulations mostly by physicists of the competition between adult lan-
guages since 2003 are reviewed. The Viviane and Schulze models give good and rea-
sonable agreement, respectively, with the empirical histogram of language sizes. Also
the numbers of different languages within one language family is modeled reasonably
in an intermediate range. Bilingualism is now incorporated into the Schulze model.
Also the rate at which the majority shifts from one language to another is found to
be nearly independent of the population size, or to depend strongly on it, according
to details of the Schulze model. Other simulations, like Nettle-Culicover-Nowak, are
reviewed more briefly.
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1 Introduction

While the emergence and learning of human languages has been simulated for decades
on computers [1], and while a later economics Nobel laureate also contributed to linguis-
tics long ago [2], the competition between existing languages of adults is a more recent
research trend, where physicists have tried to play a major role. The modeling follows
the principle of survival of the fittest, as known from Darwinian evolution in biology,
and indeed many of the techniques have been borrowed from simulational biology [3].
This emphasis from physics on the competition of existing languages for adult humans
started with Abrams and Strogatz [4] and was then followed by at least six groups inde-
pendently [5-10]. More recently, of course, reviews [3,11] and conferences brought them
together, and others followed them [12-15].

Today about 7000 different languages (as defined by linguists) are spoken, and on
average every two weeks or so one of them dies out [16]. On the other hand, the split
of Latin into different languages spoken from Portugal to Romania is well documented.
In statistical physics, we can describe and explain the pressure which air molecules of
a known density and temperature exert on the walls. But we cannot predict where
one given molecule will be one second from now. Similarly, the application of statisti-
cal physics tools to linguistics may describe the ensemble of the seven thousand or so
presently existing languages, but not the extinction of one given language in one given
region on Earth. Fig. 1 shows how many languages exist today, as a function of the num-
ber of speakers of that language. A statistical theory of language competition thus first
of all should try to reproduce such results, in order to validate the model. If it fails to
describe this fact, why should one trust it at all? Or as stated by linguist Yang on page
216 of [18]: It is time for the ancient field of linguistics to join the quantitative world of
modern science.

This review starts with our own model for numerous languages in Section 2, followed
by a review of the alternative model of Viviane de Oliveira and coworkers [10]. Then we
review more briefly the many other models which at present do not allow for the simula-
tion of thousands of different languages. Work paying special attention to sociolinguistic
modeling, i.e., using respectively Barabasi-Albert networks and Social Impact Theory,
is reviewed at the end of Subsection 2.1 and the beginning of Section 4, and Section 5
develops a more purely linguistic point of view on the whole simulation enterprise.

2 Schulze model

2.1 Definition

Our own simulations, also called the Schulze model, characterize each language (or
grammar) by F independent features each of which can take one of Q different values;
the binary case Q=2 allows the storage in bit-strings. Three basic mechanisms connected
with probabilities p, g and r are common to all variants:



