








language shift: by modeling linguistic interaction as a Gaussian
function as in models of physical diffusion, we obtain good
agreement between the predicted and the empirical data. Thus,
we have illustrated that it is possible to use physical models to
simulate social dynamics on a large scale over time and space.
The basic model uses only two parameters to calculate the

probability of speaking a language: the number of speakers in the
preceding year and interaction between speakers. Both of these
can be directly calculated from census data, ensuring our model
is applicable even in situations where data on other factors
influencing language use (e.g., perceived status of a language) is
not available or even possible to obtain. Without interaction (i.e.,
using only the number of speakers), the probability of speaking a
language (Eq. 3) remains constant. Consequently, interaction
with other speakers is an essential drive for the linguistic change
in each cell. This point has been argued by linguists (27) and is
validated by our simulation. The number of speakers of a lan-
guage in the population units (hamlets, villages, towns) neigh-
boring the given cell is therefore an important influence on
language dynamics. This means that a minimum-sized neigh-
borhood of speakers of the minority language interacting with
each other is necessary to preserve the language.
In addition, the simulation shows that other habitat conditions

(the language of schools, and in parishes) are of minor influence.
There is, however, a noticeable effect of urban areas, which have
their own dynamics: between 1880 and 1910, Slovenian decays
slightly faster in the larger towns than predicted by the basic
model; between 1971 and 2001, the development is reversed,
that is, the number of Slovenian speakers increases at a higher
rate in large towns than predicted by the basic model (Supporting

Information). This reverse in development might be attributed to
language playing a larger role in people’s identity in an in-
creasingly mobile society (after 1971) compared with a largely
rural society (as between 1880 and 1910). When language makes
up a larger part of one’s identity, there might be a higher ten-
dency to preserve or revive it. This preservation happens, for
example, through language associations and cultural clubs, which
commonly originate in large towns and consequently have their
largest impact there (3). With our model, it is possible to follow
these different local developments and quantify the strength of
their influence.
As interaction is the driving force for linguistic change in our

model, it also offers a tool for possible future work on how in-
teraction shapes language use: what happens when the interaction
with speakers of the same language is considerably higher than the
interaction with speakers of a different language? How much in-
teraction with the same language (vs. interaction with a different
language) is needed for the preservation of the minority language?
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