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Background
Use of the minority language Slovenian in Carinthia,
Austria has been steadily declining over the past
century. Despite supportive measures, language
shift (speakers abandoning use of one language for
another) is taking place, reducing cultural and intellectual diversity.

One way of monitoring this language shift on a large
scale is using methods from the natural sciences
where dealing with big sets of data is common. Language shift has previously been described by computer simulations and equations based on models
of diffusion from solid state physics.[1–3]
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Challenges

The data from the Austrian census
The Austrian census was the primary method
for collecting data on language use in Austria between 1880 and 2001. Data is available
every ten years between 1880 and 1910 and
1951 to 2001, plus for some years in between
the two periods (with varying data quality).

Most of these simulations use differential equations
and look only at the proportion of speakers in the
whole population with no spatial dynamics. We
present a different approach: a microscopic model
to follow language shift over time and space in
Carinthia based on data from the Austrian census.

Creating new data is impossible, thus we need to get the most out of the
historical data available.
A page from the 1890 census with
information about the “vernacular
language” (Umgangssprache) in each
village (Slovenian or German).

The sample available is very large and detailed, but due to the anonymity of the census no additional information about individual persons is
available.

Ideally, the model should only use parameters which (a) make sense
linguistically and (b) can be empirically measured. Testing the model
with empirical data is only possible if parameters are used which correspond to the data.

Events influencing language use which are not language shift as such
(e.g. wars) but visible in the data cannot be captured by the model.

Our approach: A microscopic model
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Each village ( ) is assigned to a grid cell based on its geographic
coordinates and speaker numbers are attributed to the grid cells.

Carinthia is divided into grid cells,
size 1 × 1 km each.

To get the number of speakers of a language α in the next year,
each grid cell ( ) is updated according to the mathematical rule:

Some results: Carinthia 1880–1910

nα (r, t) + Fα (r, t)
nα (r, t+1) = ntotal(r, t+1)·
nS(r, t) + FS(r, t) + nG(r, t) + FG(r, t)

Graphs show absolute change
in Slovenian speaker numbers
(red = more, blue = fewer).

census data

what this means: the number of speakers in the next year  is proportional to:
 the number of current speakers and
 the interaction with speakers in other places

Simulated and real data agree
well qualitatively.
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All model parameters can be
calculated directly from the
census data, ensuring that the
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.
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