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USING COMPUTER SIMULATION TO STUDY LINGUISTIC DIFFUSION
Tao Gong Lan Shuai
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ABSTRACT

Human language is constantly changing. Many of the changes are
achieved via diffusion of linguistic variants in a population of interacting
individuals. We design a simple computer madel following the Polya-urn
dynamics to evaluate possible effects of linguistic, individual learning,
and socio-cultural factors on linguistic diffusion. Simulation results and
statistical analyses collectively reveal that: variant prestige, rather than
individual bias, is a fundamental selective pressure for diffusion; given
variant prestige, speaker’s ~and hearer’s preferences for prestigious
variants show different degrees of efficiency on diffusion; and structural
features of social netwotk, such as average degree and level of centrality,
also modulate the degree of diffusion. This work offers an
interdisciplinary-approach to study linguistic diffusion and modify
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available theories and simulations concerning individual learning or
social factors.
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1. EVOLUTIONARY LINGUISTICS AND COMPUTATIONAL MODELING

Language is arguably the very cognitive capacity that’defines
humans (Beckner et al. 2009). As a socio-cultural phenomenon-(Hruschka
et al. 2009), language undergoes constant changes, many. ot which proceed
via diffusion of phonetic, lexical, or syntactic variants, such as the Great
Vowel Shift in English in the 14-16th century (Woife 1972), sound change
in Wu dialect of Chinese (Shen 1997), or lexical-borrowing (Cheng 1987).
At the population level, linguistic diffusion (henceforth “diffusion”) can be
defined as a shift in proportions of linguistic variants used by a population
over time (Nakamura et al. 2007).- Studying the manners in which
diffusion takes place can yield important insights on questions concerning
the cognitive capacities for language and linguistic or socio-cultural
constraints on language eveiution (Pinker and Bloom 1990; Croft 2000;
Labov 2001; Hauser et al. 2002; Tomasello 2008).

Many diffusion-theories assume an innovator-learner framework
to discuss who_iniovates or introduces preference for certain types of
variants, who'learns variants during linguistic interactions (Mufwene
2008), and what factors influence individuals’ choices among variants
(Nettle 1999; Labov 2001). Many empirical studies in sociolinguistics
(Fisiak 1995; Croft 2000; Labov 2001) have revealed that linguistic,
individual-learning, and socio-cultural factors all affect diffusion.
Nonetheless, there remain some questions, including:

(1) What is the selective pressure for diffusion (factor(s) leading to
successful spread of variants in a population), variant prestige
or individual bias?

(2) Does the speaker’s or hearer’s preference for certain types of
variants show different effects on diffusion?
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