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ABSTRACT 
 
 
In order to gain new insights on mechanisms of language change and diversification, the 
work presented in this thesis investigates theoretical issues in historical linguistics from a 
novel, transdisciplinary perspective combining psycholinguistics, computational cognitive 
modelling, and multi-agent simulations. The thesis lays the foundations for a long-term 
research program which aims to develop a theoretical framework built around the notion 
of balance, serving as the central reference point in the interpretation of comparative 
linguistic patterns. 
 
A balanced comparative pattern is one in which different linguistic domains (lexical forms, 
phonology, semantic structure, morphosyntax) have been affected by change to similar 
degrees, and where retentions from an ancestral system are, as a result, also balanced across 
domains. At the other end of the continuum, an unbalanced pattern is one in which a 
disparity can be observed in the features retained across different linguistic domains. The 
degree of balance, and overall nature, of synchronic comparative linguistic patterns is 
argued to be central in interpreting language histories. This central argument is presented 
in the introduction, while the following chapters independently address specific individual 
questions and present novel findings, which taken together provide the foundations on 
which the central argument is built. 
 
The thesis is organised into two parts. Part I provides an analysis of how and why an 
unbalanced pattern is problematic for the comparative method. This is presented through a 
discussion of the Pama-Nyungan languages of Australia, whose status as a language family 
has been controversial (chapters 2-4). This part of the thesis puts forward the hypothesis 
that a comparative pattern with an imbalance in the degree of similarity displayed in the 
lexical stock of languages (lower degree of similarity) versus structure (higher degree of 
similarity), is indicative of normal linguistic transmission in a multilingual context and of 
in situ differentiation, when developing linguistic varieties remain in contact as their 
speakers continue to interact.  In such cases, the family tree model does not adequately 
capture the primary process involved in the languages’ development because the 
divergence between sister languages does not result from independent change following 
split. Unorthodox argumentation is, nevertheless, often used in order to force this 
unbalanced pattern into the family tree model by default. It is argued that this practice is 
not productive and that in order to progress in our understanding of the historical 
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relationships in the unbalanced situations (represented here by Australian languages), we 
should focus on explaining the unusual pattern of similarity.  
 
Part II of the thesis therefore goes on to investigate how the Pama-Nyungan type of 
imbalance could have arisen. Convergence of structure is an expected outcome of language 
contact as it is assumed to be a natural consequence of bilingual cognitive pressures in 
language production (see e.g. Gumperz & Wilson 1971, Nadkarni 1975, Sasse 1985, Ross 
2001). However, in situations of in situ fragmentation and diversification, the languages will 
be structurally very similar to begin with, and there is limited scope for convergence – 
especially in the earlier stages of development.  In such cases, the imbalance must therefore 
arise primarily from a rapid differentiation of the vocabulary – i.e. a faster rate of change in 
the lexical forms of the languages in comparison to structural domains, with shared word 
forms being replaced by language distinctive word forms.  Through an experimental study 
(chapter 5), the thesis identifies a bilingual cognitive bias against shared word forms which 
when amplified over a bilingual community through time, can lead to a fast rate of 
replacement of shared vocabulary.  This is demonstrated through a series of multi-agent 
simulations under different demographic conditions. This cognitive mechanism offers a 
potential explanation for the development of a range of unbalanced comparative patterns 
where structural similarity outweighs similarity in lexical stock (such as that observed for 
Pama-Nyungan). The thesis also presents a simulation to determine the amount of lexical 
data required, under a particular model, to distinguish contact-induced lexical divergence 
from standard lexical divergence (chapter 6).  This demonstrates that contact-induced 
lexical divergence is difficult to establish without ample data. 
 
A final concluding chapter provides a summary and brief outline of ongoing and future 
work.  The format of the main body of this thesis is in agreement with The University of 

Western Australia Doctor of Philosophy Rules (39-45).  
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Chapter 1 
GENERAL INTRODUCTION 

1. Summarising the thesis

The work presented in this thesis investigates theoretical issues in historical linguistics from 
a novel, transdisciplinary perspective combining psycholinguistics, computational 
cognitive modelling, and multi-agent simulations to gain new insights on mechanisms of 
language change and diversification.  

This work lays the foundations for a long-term research program which aims to develop a 
theoretical framework built on the notion of balance. It is argued that an analysis of the 
degree of balance, and overall nature, of synchronic comparative linguistic patterns is 
central to interpreting language histories. This overarching thesis argument is presented 
here in the introduction, while the following chapters independently address specific 
individual questions and present novel findings, which taken together provide the 
foundations on which the central argument is built. 

A balanced comparative pattern is defined as one where different linguistic domains have 
been affected by language change to similar degrees, and where retentions are therefore also 
balanced. It is argued that the more balanced the pattern, the more likely that the languages 
share a history broadly consistent with the assumptions of the family tree model. That is, a 
history of system divergence which results primarily from the accumulation of changes in 
the transmission process, following the social split of a community of speakers. In such cases 
a valid argument of genetic relationship can be adequately constructed with substantial 
supporting evidence – i.e. cognacy can be adequately demonstrated via application of the 
comparative method.  

A pattern at the unbalanced end of the continuum is defined as one in which a disparity can 
be observed in the features retained across different domains – i.e. change has affected some 
domains significantly more than others. A review of the literature points to imbalance as a 
strong indicator of a history of contact and bilingualism (see e.g. Thomason ad Kaufman 
1988, Van Coetsem 2000). A history of contact does not, of course, exclude the possibility 
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that the languages involved are also genetically related – that they were in the past the same 
linguistic system. In fact, it is becoming increasingly clear that language divergence often 
results from in situ fragmentation, where emerging systems develop whilst their speakers 
continue to interact and inter-marry (see e.g. François 2011). The thesis argues, however, 
that the more change affects linguistic domains differentially, giving rise to unbalanced 
comparative data, the more difficult it is to build a strong genetic argument. This is because 
the internal logic of the comparative method is built around assumptions of balanced 
change (see section 2).  

The thesis is organised into two parts. Part I provides an analysis of how and why an 
unbalanced pattern is problematic for the comparative method through a discussion of the 
Pama-Nyungan languages of Australia, whose status as a language family has been 
controversial (Chapters 2-4). This part of the thesis puts forward the hypothesis that a 
comparative pattern with an imbalance in the degree of similarity displayed in the lexical 
stock of languages (lower degree of similarity) versus structure (higher degree of similarity), 
is indicative of normal linguistic transmission in a multilingual context and of in situ 
differentiation, when developing linguistic varieties remain in contact as their speakers 
continue to interact and inter-marry. In such cases, the family tree model does not 
adequately capture the primary process involved in the languages’ development because 
the divergence between sister languages does not result from independent change following 
split. Unorthodox argumentation is, nevertheless, often used in order to force the pattern 
into this default model. It is argued that this practice is not productive and that in order to 
progress in our understanding of the historical relationships between Australian languages 
we should focus on explaining the unusual pattern of similarity.  

Part II of the thesis goes on to investigate how the Pama-Nyungan type of imbalance could 
have arisen. Convergence of structure is an expected outcome of language contact as it is 
assumed to be a natural consequence of bilingual cognitive pressures in language 
production (see e.g. Gumperz & Wilson 1971, Nadkarni 1975, Sasse 1985, Ross 2001). 
However, in situations of in situ fragmentation and diversification, the languages will be 
structurally very similar to begin with, and there is limited scope for convergence – 
especially in the earlier stages of development. In such cases, the imbalance must therefore 
arise primarily from a rapid differentiation of the vocabulary – i.e. a faster rate of change in 
the lexical forms of the languages in comparison to structural domains, with shared word 
forms being replaced by language distinctive word forms. The thesis therefore seeks to 
identify a mechanism of language change responsible for rapid replacement of lexical forms. 
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Differentiating change is assumed to be rare and as such has received little attention in the 
language contact literature (see e.g. comments in Kaufman 2010 and Labov 2010). In those 
cases where it has been observed, it has predominantly affected the stock of word forms in 
the vocabularies of the languages in question (see e.g. François 2011 on the languages of 
Northern Vanuatu and Arnal 2011 on Catalan). The vocabulary is well-known to be the 
language component most salient to speaker awareness, and therefore that which is most 
typically used to define the distinctive identity of a particular language (Silverstein 1981, 
François 2011). On the basis of this, a number of scholars have argued that, in multilingual 
cultural contexts where signaling one’s belonging, or rights, to a group and/or place is 
important, change favouring distinctiveness of the vocabulary is likely to occur (see e.g. 
Harvey 2011). François (2011), for example, argues that differentiation in the lexical forms 
of the languages of Northern Vanuatu is motivated by a social bias fostering cultural 
differentiation across the archipelago. Similarly, lack of lexical borrowing in situations of 
intense contact and bilingualism, where such change often occurs, have been explained in 
terms of negative social attitudes towards language mixing (see e.g. Aikhenvald 2002, Epps 
2007). 
 
Since social factors can vary so much from case to case, there has been little attempt to 
formulate generalisations for divergent change as has been done for convergent change. 
However, the presence (or emergence) of similar patterns of imbalance, suggestive of rapid 
replacement of lexical forms, in a number of different social contexts (e.g. Australia, 
O’Grady, Voegelin and Voegelin 1966; Melanesia, Grace 1981 and François 2011; Catalonia, 
Arnal 2011) brings into question the assumption that contact-induced divergent change is 
both rare and idiosyncratic. The differences in social context also raise the possibility that 
this type of outcome is not primarily dependent on social factors. The thesis contends that, 
like convergent change, divergent change is ultimately rooted in bilingual cognitive 
processing and that, in order to properly understand its occurrence, it is necessary to 
investigate the cognitive factors which may be involved. Chapter 5 makes a contribution 
towards this goal. 
 
In this chapter, cognitive processing is investigated through a study of bilingual lexical 
production. Unlike social biases, which vary in a multitude of ways depending on the 
situation, cognitive biases can be assumed to be universal to bilingual speakers past and 
present. Since the thesis has an interest in understanding whether rapid lexical 
differentiation is indeed part of the signature of in situ diversification, the study focuses on 
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lexical choices in bilinguals who speak languages with a high degree of overlap in their 
lexical forms. With a focus on cognitive factors, the specific combination of languages is not 
important – as long as the languages of the bilingual share a high proportion of similar 

lexical forms.1 The study presented here tests Dutch/English bilinguals, but their behaviour 

in production is assumed to be representative of all bilinguals whose languages have a 
similarly high overlap in lexical forms, under similar conditions to those constructed in the 
experiment – production is in one language (English in the case of the experiment), but the 
non-target language is active to some degree. The stimuli were carefully designed to trigger 
at least two synonymous forms, one shared by the two languages and one distinctive to 
English. The study reveals the presence of a statistically significant bias against shared word 
forms among bilinguals in comparison to frequency of usage of those word forms in a 
monolingual control group. Multi-agent simulations then show how the presence of such a 
bias can lead to distributional change in the lexicon and ultimately to a rapid loss of shared 
lexical items, when bilinguals constitute a sizeable proportion of the community of speakers 
over time. It is therefore concluded that contact-induced lexical divergence does not require 
the presence of specific social biases favouring group differentiation, though such biases 
may modulate the strength of the bias. It is therefore likely that in a situation where speakers 
of newly emerging dialects and languages remain in contact, diversification will involve 
rapid change to the stock of lexical forms in their vocabularies. The paper presented in 
Chapter 6 then presents a simulation which estimates the number of data points required 
to distinguish contact-induced lexical divergence (CID) from the effects of drift in a given 
case, with a high degree of certainty.  
 
Below I further develop the thesis argument and introduce, as well as relate, the 
independent papers that I have briefly introduced. 
 
2. On balanced change and balanced patterns 
 
It is an observable fact that languages persist over time. Children usually acquire the 
language spoken by the parent generation, and in turn pass it on to the following child 
generation. The language persists as a result of this transmission process. It is also an 
observable fact that children acquire the system they are exposed to relatively faithfully 
across all domains – phonology, word forms, constructions and so on – with only minor 
change in the short run. From historically attested language histories we also know that a 

                                                 
1 I plan to run a similar study in the context of an Australian Indigenous community to demonstrate this fact. 



CHAPTER 1 GENERAL INTRODUCTION 

5 

language can diverge and give rise to multiple distinct systems – Latin being one attested 
example. As Thomason and Kaufman (1988:9-12) write, when historical linguists talk about 
languages being genetically related they are therefore implicitly assuming that distinct 
language systems have emerged from the same original system due to the unfolding of this 
social process over time (see also Croft 2000). 

The difficulty in reconstructing language histories lies in the fact that although genetic 
relationship has a social foundation, linguists do not often have access to detailed past social 
facts. In reconstructing the genetic history of languages, linguists therefore primarily rely 
on comparative linguistic data, and on their assumptions regarding the expected linguistic 
signature of this social process of transmission. Grace (1981:4), for example, writes: “… each 
linguist who attempts to reconstruct history appeals to his own ideas as to how languages 
change and differentiate and interprets the descriptive data at his disposal in terms of those 
ideas”. These assumptions are not usually made explicit and whilst there is much overlap 
in thinking between scholars, disagreements in interpretation are also common enough to 
suggest the presence of some underlying differences. I therefore follow the model of Corbett 
(2015:147) on a different issue, in clarifying the main assumptions that I bring to this thesis, 
which may potentially differ from those of the reader and which pose certain challenges to 
commonly held ideas.  

It is my assumption that since all linguistic domains are acquired relatively faithfully, when 
a language diverges, the changes that accumulate and give rise to the new systems will not 
be significantly biased towards a particular domain. That is, since no domain is acquired 
more or less faithfully than any other, change ought to be balanced across the language 
system. This means that when the new systems are compared, linguists should expect to 
find a relatively balanced pattern of similarity (i.e. retentions) across the languages’ different 

domains – whether the overall degree of similarity between the systems is high or low2. This 

follows from the initial assumption: if change is relatively balanced then the converse must 
also be true, retentions must be evenly distributed across the different domains. That this is 
the historical linguist’s implicit assumption is demonstrated by statements such as the 
following (Lyons 1969: 21): 

If we compare English and German, for example, we shall find many words, in all parts 
of the everyday vocabulary of the two languages, which are similar in form and 

2 Similarity is not used in its literal sense here but rather to refer to retentions – that may or may not be similar 
in a literal sense (see Harrison 2003). 
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meaning. There are far fewer instances of vocabulary resemblances between English 
and Russian … Morevover, in the case of the languages I have mentioned, the degree of 
resemblance is supported by the degree of grammatical resemblance. German and 
English are more alike in their grammatical structure than are Russian and English … 

I should clarify that I do not mean to suggest that there are no differences in the rate of 
change of linguistic elements within domains. For example, it is well-known that the forms 
of high frequency verbs are less likely to undergo analogical levelling than are those of other 
verbs (Nichols 2004). Nevertheless, I argue that an idealised situation of balance is a useful 
theoretical reference point against which hypotheses of genetic relationship can be assessed, 
since the presence of natural biases within domains does not imply significant differences 
in the overall transmission of one domain in comparison to another. This is in line with 
Thomason and Kaufman (1988:11), who consider a claim of genetic relationship convincing 
only when “it entails systematic correspondences in all parts of the language”.  

Although it is rarely explicitly acknowledged, linguists often find patterns of similarity that 
are not balanced, and sometimes comparative patterns are quite unbalanced. This must arise 
from biased transmission, such that some linguistic domains undergo more rapid change 
than others. One of the likely causes of biased transmission is language contact. The link 
between contact and imbalance was already expressed in Boas (1917: 4) where he writes “… 

when the results of classifications based on different linguistic phenomena conflict3, we 

must recognize the possibility of morphological assimilation … the possibility of mutual 
influences …”. As will be discussed in section 3, contact-induced change is known to affect 
different linguistic domains of a language to varying degrees. There is also evidence that 
different domains may undergo change in different directions at the same time – that is, 
some domains may be undergoing convergence while others are undergoing divergence. 
The work presented in the thesis (see especially chapter 6) adds further strength to this 
claim. It is argued that biased transmission in multilingual contexts – and by this I mean 
communities where a substantial number of individuals actively use more than one 
language over a period of time – arises because processing in bilinguals is not language 
specific. Knowing more than one language affects the way in which each individual 
language is mentally represented and processed. In her textbook on language and cognition 
in bilinguals and multilinguals, de Groot (2011:3) in fact writes: “If forced to single out the 
most salient result emerging from the study of bilingualism/multilingualism to date, I 

3 For example, morphological structure versus lexicon etc. 
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would choose the ubiquitous effect of the language(s) not in use on the one selected for 
current use.”  What this means is that, for bilingual speakers, selection of linguistic variants 
for production in one language will always be somewhat dependent on the variants present 
in the other(s). If production in bilingual speakers is biased – and if they are present in 
considerable numbers over a period of time – then this biased production has the potential 
to give rise to distributional change and ultimately to change in the linguistic system – 
change which is directly dependent on features present in the other system(s) in the mix.  
 
On top of these cognitive factors, it is also well established that language change in 
multilingual communities can be motivated by specific social factors in place, and any 
associated social biases. These social biases must also contribute to the overall outcome of 
unbalanced patterns of correspondence. However, social factors – and especially any 
attitudinal factors linked to biases – can vary in a multitude of ways from one case to 
another. In their seminal book on the outcomes of language contact, Thomason and 
Kaufman (1988) therefore conclude that only one social factor has general predictive value 
– intensity of contact – dependent on duration and number of bilinguals in the community 
(see section 3). On the other hand, cognitive biases are universal to bilingual speakers and 
it is reasonable to assume that present day observations of bilingual behaviour are also 
representative of bilingual behaviour in the past. For this reason, as will also be discussed 
further below, whilst acknowledging the importance of social factors, the thesis focuses on 
the potential effects of bilingual cognitive biases on comparative linguistic patterns. 
 
3. The comparative method and the balanced linguistic pattern 
 
Before I go on to consider unbalanced patterns further, in this section I discuss balance in 
relation to the comparative method. 
 
The comparative method is universally accepted as the most reliable method for testing 
hypotheses of genetic relationship and demonstrations of cognacy play a central role in its 
application. As explained in detail in Harrison (2003), although cognacy actually exists in 
all linguistic domains, it can only be demonstrated in the lexico-phonological domain. That is, 
only the forms of morphemes/words are demonstrably cognate, on the basis of phoneme 
correspondences. Cross-linguistic similarities outside of the lexico-phonological domain, 
such as for example syntactic or semantic patterns, or the arrangement of categories in 
morphological paradigms, are not surprising because they are constrained by human world 
view and therefore vary in limited ways. On the other hand, observations of cross-linguistic 
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similarity in word forms is surprising, because the relationship between sound and meaning 
in a lexical sign is, usually, relatively arbitrary. We would not expect to find many such 
similarities between languages that do not have a shared history. I therefore agree with 
Grace (1981) when he states that comparative historical linguistics is founded on what he 
refers to as lexification, i.e. the labels attached to concepts, or the word forms. 

A demonstration of cognacy within the lexico-phonological domain requires amply 
attested, regular sound correspondences across morphemes and words. As is argued in 
chapters 2 and 4, what is less widely acknowledged is that in order for this demonstration 
to be conclusive a significant number of these sound correspondences should involve non-
identical sounds. Non-identical sound correspondences provide direct evidence that the 
word forms in question are ‘a set’ and that this set been transmitted over time – along with 
the associated phonological system and any associated morphology. On the contrary, 
identical, or near-identical, sound correspondences can also arise as a result of heavy 
borrowing at a specific point in time. They therefore fail to be conclusive evidence of a 
persisting system. As pointed out in the main body of the thesis, we find sound 
correspondences of both types – identical and non-identical – in all language families, and 
this partly obscures the fact that non-identical correspondences are a crucial part of the 
evidence. In well-established language families, the predominance of non-identical sound 
correspondences makes it possible for a comparativist to be confident in assuming that 
identical correspondences must also reflect inheritance. If there is evidence that a large 
number of word forms have been transmitted as a set, then cognate status can be safely 
extended to those that display identical correspondences as well. On the contrary, if 
comparison reveals a majority of identical/near-identical sound correspondences there is 
no set of words to ‘fall back on’, and assumptions of cognacy are, as a result, considerably 

weaker.4 Similarly, when the likelihood of cognacy in the lexico-phonological domain is 

high, a comparativist is also on firmer ground in assuming the cognacy of similar linguistic 
features in other, non-arbitrary domains. 

As has already been mentioned, when a language is transmitted in a multilingual context, 
change is likely to be partly dependent on properties of the other system(s) and can be 
unbalanced across different linguistic domains. As will be developed further below, this 

4 I acknowledge that (near) identical regular sound correspondences will occur in what must be cognates 
between emerging dialects and very closely related languages as it is unlikely that much systematic change 
has occurred give the short time depth. I am not arguing that cognates will never display identical sound 
regular correspondences, but that identical sound correspondences are problematic for demonstrating 
cognacy. My position is more clearly spelled out in chapters 2-4 of the thesis. 
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happens because what changes, and in which direction, is at least partly dependent on how 
similar or different the bilinguals’ languages may be to begin with, in terms of the different 
domains. If lexical change happens to be more rapid than other change in other domains, 
then this has dramatic consequences for demonstrations of cognacy and, therefore, also for 
arguments of genetic relationship. In the thesis I conclude that this is exactly what we should 
expect when language divergence results from in situ fragmentation, when the emerging 
languages continue to share speakers over time. 

4. Contact-induced change and imbalance

As already mentioned, an unbalanced pattern of similarity is the general trademark of 
language contact. When contact is with an unrelated language, this will not only result in 
each language displaying unbalanced similarity with the other in the contact situation, but 
it will also affect its comparative pattern with related languages. 

The most widely cited framework for analysing the outcomes of contact-induced language 
change at the level of the linguistic system is that of Thomason and Kaufman (1988). 
Although they do not deny that linguistic factors (e.g. typological distance) are relevant to 
the linguistic outcome of contact, they argue that contact-induced change is conditioned in 
the first instance by social factors. Their framework distinguishes two different types of 
social setting in which contact-induced change can occur – settings of language maintenance 
versus settings of language shift. They refer to contact-induced change in maintenance 
settings as borrowing, and contact-induced change in shift settings as interference and go on 
to make general predictions regarding the likely change outcomes in each of these two 

scenarios depending on the intensity of contact.5   

The first thing to point out is that predictions in this framework (and others dealing with 
language contact) all relate to convergent change – i.e. change which leads to increased 
similarity in the languages in contact. The main difference between change in maintenance 
versus shift situations, is that the domains which are most affected – where there is 
increased similarity – rank in reverse order of each other. The lexicon is claimed to be the 
most affected domain in situations of language maintenance and the least affected in 
situations of language shift; while the structural domains of phonology and syntax are 

5 Individual speakers can be agents of both types of transfer. They are agents of borrowing when they use 
elements of their L2 in their L1 and agents of interference when they impose elements of their L1 onto their 
L2. For a theory of contact-induced change built around the individual bilingual speaker see Van Coetsem 
(2000). 
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claimed to be the most affected in shift and the least affected in maintenance. In a 
maintenance situation they predict that the higher the intensity of contact, the more likely 
that some structural borrowing will also occur. In this case intensity is defined in terms of 
number of bilingual speakers and the length of time for which the languages remain in 
contact. The more a contact situation extends into time and the more bilingual speakers 
there are, the more domains are likely to be affected, although lexical borrowing will 
dominate. In situations of language shift intensity is defined in terms of the size of the 
shifting group and the rapidity with which the shift occurs. The larger the group and the 
more rapid the shift the more structural features are likely to be transferred by the L2 
speakers into their new language, and the more likely that this will lead to change in the 
broader language community. The authors also acknowledge that these predictions can be, 
and often are, violated depending on the exact nature of social and linguistic factors in a 
given case. One of the more common violations relates to the typological distance of the 
languages. If languages in a maintenance situation are typologically similar to begin with, 
it is likely that there will be some structural borrowing even with only moderate levels of 
contact intensity.  

Thomason and Kaufman’s framework therefore predicts outcomes consistent with the idea 
that contact gives rise to unbalanced patterns. In both maintenance and shift situations an 
imbalance is created between structure and the stock of lexical forms. However, as I will 
argue in the next section, the framework fails to predict the pattern likely to be associated 
with in situ fragmentation, where language contact involves closely related languages over 
time. This pattern contrasts with the two unbalanced patterns already described. Like the 
shift scenario, it is characterised by a higher degree of structural similarity than lexical 
similarity, but there is a degree of systematicity in correspondence that is not easily 
explainable as resulting from contact alone. At the same time, the scarcity of shared lexical 
forms results in weak evidence of genetic relationship, because comparanda are most 
lacking in the crucial lexico-phonological domain – as evidenced in the Pama-Nyungan case 
and Australian languages more generally, discussed in chapters 2-4. It is hypothesised that 
this different type of unbalanced pattern does not arise from convergent change – as in 
Thomason and Kaufman’s scenarios – but that is results primarily from contact-induced 
divergent change targeting the stock of lexical forms. The Pama-Nyungan pattern is 
particularly interesting because the imbalance exists also within the lexico-phonological 
domain itself – the phonology is almost identical but percentages of shared word forms are 
lower than the degree of structural similarity would suggest.  
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5. Divergence under contact

As already stated, language contact is generally assumed to give rise to convergent change. 
The possibility of divergent change is acknowledged, but it has been considered a rare 
phenomenon (see e.g. Kaufmann 2010:481, Labov 2010:5). As a result, there has been little 
to no attempt at studying contact-induced divergence systematically, and explanations of 
individual cases have been highly idiosyncratic in nature. However, the increasing number 
of examples appearing in the literature suggests that contact-induced divergence may not 
be as uncommon as it has been assumed to be (see e.g. Braunmüller et al. 2014, Evans, 2019). 

Chapter 5 highlights a number of possible reasons why its occurrence may have been 
underestimated. Divergence – and lexical divergence in particular – is more difficult to 
identify because, unlike convergence, it can be achieved in multiple ways (and therefore 
also requires more data to be identified, see chapter 6). Divergence is also, for obvious 
reasons, more likely to occur when the languages in contact are closely related, but in 
developing a theory of contact scholars have often drawn on cases where distantly related 
languages are involved, as it is easier to identify contact features. More importantly though, 
convergence is considered to be the ‘natural’ outcome of bilingual cognitive processing, 
stemming from cognitive economy. From this viewpoint divergent change appears to go 
against ‘natural’ expectations, but in recent work, building on the chapter 5 findings, it is 
argued that contact-induced divergence stems from what can be described as the opposing 
natural force in language processing and production – explicitness – which ensures the 
maintenance of communicative reliability (Ellison et al. 2018).  

Perhaps due to the less obvious link between cognitive factors and divergent change, 
explanations of convergent change have mostly focused on specific social factors in place, 
and the predominance of divergent change in the lexicon has been linked to the emblematic 
function of a language’s vocabulary. For example, one of the best described cases of 
divergent change under contact, that of the languages of Northern Vanuatu, is explained by 
François (2011:228) in terms of a general social bias – described as a predilection to ascribe 
things and people to specific places – which fosters cultural differentiation between local 
communities. He writes that although there is a vast network of kinship relations across the 
archipelago, each individual is primarily, and most importantly, connected to a specific 
community or village. The social importance of anchoring individuals in both geographical 
and social space is argued to lead to a highly localised uptake of innovations affecting lexical 
forms, unlike innovations in non-emblematic domains which spread more widely. Structure 
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is therefore free to converge while vocabularies diverge. Similarly, O’Shannessy (2015) 
explains ongoing lexical differentiation in the two varieties of Warlpiri spoken in the 
community of Lajamanu – Traditional Warlpiri and Light Warlpiri – as resulting from 
speakers’ indexing of different communities of practice through the linguistic domain with 
high speaker awareness. Social factors have also been argued to be responsible for the lack 
of lexical borrowing sometimes exhibited by unrelated languages in long-term contact 
situations, such as in the case of the languages of the Vaupés area of Amazonia. Aikhenvald 
(2002) and Epps (2007) write that speakers of these languages are multilingual but obvious 
instances of language mixing, such as the use of lexical forms from a language other than 
the one in use, are frowned upon leading to stability within the lexical domain. 
 
An unbalanced pattern of change characterized by a lower degree of similarity in the stock 
of lexical forms versus shared structure is also reflected in the comparative pattern of Pama-
Nyungan languages, and indeed Australian languages more broadly. This is not, by all 
means, a novel observation. A study by Voegelin, Wurm, O’Grady, Matsuda and Voegelin 
(1963) comparing the degree of phonological and lexical differentiation of various language 
phyla around the world, quantified this very striking imbalance. The Pama-Nyungan 
languages are comparable to the least differentiated language families in their overall 
sample in terms of phonology, but percentages of shared vocabulary make it comparable to 

their phylum level groupings for other parts of the world. 6   The lexicostatistical 

classification of Australian languages presented in O’Grady, Voegelin and Voegelin (1966) 
is therefore based on a revised set of cut-off percentages of shared vocabulary, lower than 
those used in classifications of languages from other parts of the world. Under this revised 
schema Pama-Nyungan can be interpreted as a language family. An over-differentiation of 
the lexicon in comparison to structure was not only encountered at the family level (see 
chapter 4 for further discussion of this point). The dialects of one language – Western Desert 
– were found to display family-like degrees of lexical differentiation. More recent work on 
the language families of Northern Australia also reveals highly differentiated vocabularies 
(see e.g. Harvey 2011). 
 

                                                 
6 As well as having remarkably similar phonemic inventories, Pama-Nyungan languages also display very 
similar phonotactic constraints and patterns of prosody, as well as very similar semantic structure of both 
lexical and grammatical categories (see e.g. Busby 1980, Dixon 1980, Baker 2014, Gaby and Singer 2014). I 
should point out, however, that a minority of Pama-Nyungan languages (in Cape York and Central Australia) 
do not fit this description as they have undegone sound changes with consequences at the system level. 
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6. Unorthodox methods and genetic arguments  
 
As briefly mentioned above, the nature of the Australian data – similar phonological 
systems, low number of shared word forms – is inherently problematic for demonstrations 
of cognacy and reconstruction by the comparative method. For this reason, Australian 
reconstructions are unorthodox. In chapter 3, I refer to much Australian reconstruction as 
‘inspectional’ reconstruction (with notable exceptions, e.g. Alpher, 2004). That is, many 
Australianists proceed with reconstruction on the basis of functional and formal similarity 
– especially for pronouns and other items in paradigmatic relationship – on the assumption 
that such items are not easily borrowable and must therefore be inherited, i.e. cognate (see 
also Campbell and Poser 2008 for further discussion).  
 
Although it is true that whole paradigms are not often transferred from one language to 
another, this can and does happen. Siefart (2012) provides convincing examples of 
inflectional paradigms which have been systematically transferred – categories and forms. 
He argues that the likelihood of such transfer is highly dependent on the nature of the 
contact situation, and increases when speakers are involved in active bilingualism and code-
switching. Since Australian languages are likely to have evolved in a multilingual context, 
it is dangerous to assume that a shared paradigm necessarily implies a genetic link. Recent 
work (e.g. Evans 2019) has revealed interesting, obvious cases of transfer in Australian 
languages, such as the development of a maximal system of nominal classifiers in the 
Kuninjku dialect of Bininj Kunwok, a language of northern Australia. Kuninjku combines 
the distinctions made in other Bininj Kunwok dialects with those of a separate language in 
which they are bilingual, Dangbon (including some of the Dangbon forms).  
 
What I have attempted to highlight here is that ignoring the unusual nature of the 
Australian pattern of similarity is not productive and does not resolve problems which are 
inherent to the nature of the data – no matter how meticulously the comparative method is 
applied the data is not amenable to adequate demonstrations of cognacy. In order to 
progress in our understanding of the historical relationships between Australian languages 
we must focus on explaining the unusual pattern of similarity and consider how it may have 
arisen.  
 
One attempt at an alternative interpretation of language relationships can be found in Dixon 
(2001, 2002). Motivated by the difficulties encountered in applying the comparative method, 
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Dixon re-interprets the patterns of distribution of widespread linguistic elements in 
Australian languages as reflecting diffusion, rather than inheritance. The basis for his re-
interpretation is an adapted version of the Punctuated Equilibrium model (Eldredge and 
Gould 1976). Dixon argues that for the majority of human history both people and 
languages have been in a state of equilibrium, only occasionally disrupted by punctuation 
events which lead to changes in settlement patterns and to language spread. In his view, 
Australia represents a long-term linguistic area, as he claims that there would have been no 
other major punctuation following the initial period of colonisation of the Australian 
continent until the arrival of Europeans. He therefore argues that any tree-like genetic 
relationships between Australian languages would have been erased during the long period 
of equilibrium which followed. He claims that, during periods of equilibrium, speakers of 
neighbouring languages borrow features back and forth and converge, and that most of the 
similarities we see are therefore the result of this process of diffusion rather than any 
original genetic links. This interpretation of the Australian past and of the linguistic data 
has been vehemently rejected by many Australianists, and I will not go into the detail of the 
many points of criticism that have been raised here (for further discussion see chapter 3). 
The point I wish to make is that Dixon’s model also fails to account for the mismatched, 
unbalanced pattern. He writes that languages in contact during a period of equilibrium “… 
are likely to borrow lexemes, grammatical categories and techniques, and some 
grammatical forms …” gradually becoming more and more similar in all respects. This 
would not give rise to the pattern that we actually find since it predicts convergence in both 
form and structure. 
 
I should also point out that another problem is that both interpretations – the mainstream 
Australianist one and the Dixon one – have a default explanation for similarity. In the 
former case all similarities are considered inherited until proven diffused, and in the latter 
they are considered diffused until proven inherited (see Evans 2005: 264 on this point). 
However, as argued in chapter 3, having a default position is not methodologically 
defensible. The probability of competing hypotheses should always be considered in light 
of what is known about processes of language change. In some cases it will be clear that a 
hypothesis of genetic relationship adequately explains the overall pattern of similarity, in 
others it will be clear that a hypothesis of contact is the best alternative, and at other times 
it may be difficult to decide. In these latter cases, the problem is sometimes one of time 
depth, and the indeterminacy is then not resolvable. In other instances, neither explanation 
stands out as sufficient because the languages may in fact be linked in multiple ways, with 
both types of relationship likely to be equally relevant to an understanding of their history. 
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As already mentioned earlier, this thesis argues that the type of mismatched pattern 
observed in Australia is a likely diagnostic of this type of history – a history of transmission 
in a multilingual context where divergence does not result from independent change 
following loss of contact. 
 
7. Investigating contact-induced divergence 
 
Although social factors play an important role in language contact, the effects of social 
pressures on linguistic systems must nevertheless be realised in how language is processed 
in individual bilingual speakers. As there has been little investigation of bilingual cognition 
with the aim of identifying mechanisms potentially responsible for contact-induced 
divergence, this was an obvious gap that the thesis set out to address.  
 
Following a thorough review of the psycholinguistic literature, chapter 5 proposes a 
cognitive model that accounts for the wide range of results reported in studies of bilingual 
lexical production. Many of these studies compare the production of similar word forms in 
the bilingual’s languages, to the production of word forms that are instead language 
specific. They refer to these two categories of words as cognates and non-cognates. This use 
of the term cognate is different to that within historical linguistics where it is reserved for 
similar items shared specifically as a result of direct descent. To avoid confusion, in this 
thesis, the novel term doppel is used for the broader psycholonguistic category, while cognate 
is retained in the historical linguistics sense. The proposed cognitive model combines 
Grosjean’s language mode (Grosjean 2001) with a later output-monitoring stage and is 
summarised in the diagram reproduced below (chapter 5, Figure 5): 
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For a detailed description and explanation of the model I refer the reader to chapter 5. The 
model recognises the fact that the degree to which a bilingual’s languages are activated can 
change depending on a variety of different factors – that is, sometimes the bilingual will be 
quite ‘monolingual-like’ as one language is not highly activated (monolingual mode) and at 
other times both languages may be activated to a considerable degree (bilingual mode) (see 
e.g. Grosjean 2001). The second important element of the model is language monitoring, 
which may be more or less engaged at various points in time. For example, a bilingual 
speaker who shares both languages with their interlocutor is likely to be monitoring their 
output less intensively than if they are addressing a monolingual speaker.  
 
This model predicts what has been observed in many of the production studies – that doppels 
will often be favoured in bilingual lexical production. It can also account for observed 
varying degrees of advantage, depending on the combination of parameter settings. The 
advantage will be higher the more bilingual the language mode, but increased monitoring 
effort will decrease the advantage even when language mode remains stable. The model 
also predicts that doppels may be dis-favoured when monitoring effort is high – i.e. that 
under certain parameter settings there will be a cognitive bias against doppels. This 
prediction was tested experimentally in a study of Dutch/English bilinguals. Participants 
were asked to complete a task which activated their Dutch to some degree, but where 
English was the target language. Each stimulus was carefully designed such that both a 
doppel and non-doppel synonym would be appropriate in production. Bilingual responses 
were then compared to those of a monolingual control group. The results showed a 
statistically significant bias against the doppels in the bilingual group. The model’s 
parameters of best fit to the experimental results were identified as a combination of high 
monitoring and moderate bilingual mode.  
 
In order to consider the possible diachronic effects that such a bias could have in a 
population over time, these parameters were used as the basis for a series of multi-agent 
simulations with different demographics. These simulations show that the observed 
cognitive bias can lead to rapid divergence in the lexicon of languages with large 
proportions of bilinguals.  
 
8. Significance of the thesis 
 
Each of the papers presented in the body of the thesis makes an original contribution to the 
field, whether in providing an explicit analysis of hidden assumptions in the traditional 
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historical framework or through the identification of novel mechanisms of language change. 
More significantly though, threaded together these papers lay the groundwork for a long-
term research program which aims to develop a theory of language change and 
diversification built around the notion of balance, with the ultimate goal of providing more 
adequate explanations of a wider range of linguistic histories. 

9. Thesis structure

The main body of the thesis consists of a series of published papers with a final chapter 
providing a summary. This format is in agreement with The University of Western Australia 

Doctor of Philosophy Rules for the content and format of a thesis (39-45).  

The list of papers and the publication details are as follows: 

• Chapter 1
General introductory chapter.

PART I  THE TRADITIONAL THEORETICAL FRAMEWORK & IMBALANCE 

• Chapter 2
Miceli, Luisa. 2015. Pama-Nyungan. In C. Bowern & B. Evans (eds.) The Routledge
Handbook of Historical Linguistics, Oxon & New York, Abingdon: Routledge, 704-725.

This chapter reviews the Pama-Nyungan hypothesis focusing on the nature of the unbalanced
synchronic comparative pattern that the languages display. This pattern is at odds with
traditional working assumptions in historical linguistics and has led to a number of divergent
opinions regarding the hypothesis. The paper provides a detailed analysis of why the pattern
is inconsistent with the internal logic of the comparative method and argues that scholars’
opposing views are unlikely to be resolved in the absence of a reconsideration of working
assumptions in historical linguistics.

• Chapter 3
Miceli, Luisa. 2009. Morphological reconstruction and Australian languages. In C.
Bowern, B. Evans & L. Miceli (eds.) Morphology and Language History, Amsterdam &
Philadelphia: John Benjamins, 211-219.

This paper describes the tradition of ‘inspectional’ morphological reconstruction which has
developed in the Australian context. It explains why this practice is unorthodox
methodologically, but also how its development can be understood as a consequence of the
unusual nature of the Australian comparative pattern.
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• Chapter 4

Miceli, Luisa and Alan Dench. 2016. The Areal Linguistics of Australia. In Hickey, 
Raymond (ed.), The Cambridge Handbook of Areal Linguistics, Cambridge: Cambridge 
University Press, 732-757.
This paper builds on the discussion of the Pama-Nyungan comparative pattern arguing that 
it is characteristic of Australian languages more generally, and furthermore that it is 
encountered in the course of doing both high or low level comparative analysis. The paper 
presents data stemming from a low level case study focusing on languages of the Pilbara 
region in north-western Australia, which is compared to the higher level Pama-Nyungan 
comparative pattern. The paper also argues that this type of pattern may be associated with 
normal transmission in a multilingual setting and with in situ diversification.

PART II  UNDERSTANDING IMBALANCE: MECHANISMS & IDENTIFICATION 
OF CONTACT-INDUCED RAPID LEXICAL DIVERGENCE 

• Chapter 5
Ellison, T. Mark and Luisa Miceli. 2017. Language monitoring in bilinguals as a
mechanism for rapid lexical divergence. Language, 93(2): 255-287.

Recent studies have highlighted divergent change as a more common outcome of language
contact than previously thought. While convergent change is often attributed to bilingual
cognitive pressures, divergent change has usually been explained by appealing to
sociocultural factors. In this paper we argue that the effects of social pressures on linguistic
systems must nevertheless be realized in how language is processed in the individual bilingual
speaker and, therefore, that divergent change is also ultimately rooted in bilingual cognition.
Since lexical forms are most susceptible to contact-induced divergent change we focus on their
production. We begin by developing a cognitive model that combines Grosjean’s language
mode with a later output-monitoring stage. The parameters to the model are then fit to the
results of an experiment in which bilinguals are seen to avoid shared lexical items. These best-
fit parameters form the basis of a series of multi-agent simulations that show rapid divergence
in the lexicon of languages with large proportions of bilinguals. We consider the implications
of these findings for the psycholinguistic study of bilingual lexical selection, the construction
of phylogenies and the reconstruction of language family histories.

• Chapter 6
Ellison, T. Mark and Luisa Miceli. 2012. Distinguishing contact-induced change from
language drift in genetically related languages. Proceedings of the EACL 2012 Workshop
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on Computational Models of Language Acquisition and Loss, 1-9. 

In this paper, we present a simulation of contact-induced lexical change, considering both 
contact-induced differentiation (CID) and contact-induced assimilation (CIA). We show that 
it is possible to distinguish contact-induced change from independent change given (a) 
enough data, and (b) that the contact-induced change is strong enough. For a particular model, 
we determine how much data is enough to distinguish these two cases at p < 0.05. The 
simulation demonstrates that identifying contact-induced divergent change requires more 
data than convergent change and that it is therefore difficult to make a case for CID on the 
basis of lexical data alone. 

• Chapter 7
Summary of thesis findings; ongoing and future research program.

Formatting and referencing styles have been retained from the original publications, with 
the exception of font and line spacing. References therefore appear at the end of each paper 
as in the original publications. A combined bibliography for the general introduction and 
conclusion chapters can be found at the end of the document. Following this is the appendix 
which includes conference abstracts giving further insights on ongoing work building on 
the thesis findings which is mentioned in the concluding chapter. It is also worth noting that 
the paper presented as chapter 6 is different in style to the preceding chapters. This is due 
to the strict guidelines and requirements of the European Association for Computational 
Linguistics  overseeing the publication. One last point to mention is that, since each paper 
is written to stand as an independent piece of published work, there will inevitably some 
overlap in content across the papers due to their links to the same recurrent theme.  
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PART I 

THE TRADITIONAL THEORETICAL FRAMEWORK & IMBALANCE 

The three papers in this part of the thesis provide an analysis of how an unbalanced pattern 
is problematic for the comparative method through a discussion of the Pama-Nyungan 
languages of Australia, whose status as a language family has been controversial. This part 
of the thesis puts forward the hypothesis that a comparative pattern with an imbalance in 
the degree of similarity displayed in the lexical stock of languages (lower degree of 
similarity) versus structure (higher degree of similarity), is prototypical of normal linguistic 
transmission in a multilingual context and of in situ differentiation, when developing 
linguistic varieties remain in contact as their speakers continue to interact and inter-marry.
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Chapter 2 
 
 
Miceli, Luisa. 2015. Pama-Nyungan. In Bowern, Claire and Bethwyn Evans 2015. The 
Routledge Handbook of Historical Linguistics, Oxon/New York: Routledge, pp. 704-725. 
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PAMA-NYUNGAN 

1. INTRODUCTION

This chapter provides an overview of the history of the Pama-Nyungan hypothesis, which 
proposes that the majority of Australian languages are genealogically related. The 
hypothesis first appeared in print in the 1960s and has since gone through various 
modifications, both in terms of the languages included, as well as in the internal 
subgrouping. Though the existence of different ‘versions’ of Pama-Nyungan may not be 
surprising, what is likely to cause some confusion is that the overall hypothesis has also 
been questioned, and has been completely rejected by one leading scholar (see e.g. Dixon 
1980, 2002). The aim of this chapter is to provide a context for understanding why such 
divergent opinions exist, why it is unlikely that there will ever be consensus and why these 
disagreements, contrary to how they might initially appear, have been constructive in 
directing research. 

The chapter is structured as follows. Section 2 introduces Pama-Nyungan, section 3 
focuses on some of the theoretical issues relevant to discussion of the overall evidence for 
Pama-Nyungan, which is then summarised in section 4. Section 5 presents the author’s 
assessment of this evidence. Section 6 reflects on the implications of previous discussion. 

2. BRIEF HISTORY OF PAMA-NYUNGAN

The use of the term ‘Pama-Nyungan’ to refer to a hypothesis of genealogical relationship 
has its origins in the lexicostatistical classification published in O’Grady, Voegelin and 

Voegelin (1966)7. It was coined by Kenneth Hale to name one of the twenty-nine ‘phylic 

families’ proposed in the study. Pama-Nyungan was the largest of the ‘phylic families’, both 
in number of languages and geographical spread (see Map 1). The name Pama-Nyungan 
itself captures the magnitude of its distribution, being a compound of the words for 
‘person/man’ at its two geographical extremes: pama in the north-east, and nyunga in the 
south-west of the continent. All twenty-nine ‘phylic families’ were further classified as 

7 See Koch (2004) for a more detailed summary of this classification. 
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belonging to one Australian ‘macro-phylum’ comprising 228 languages. Pama-Nyungan 

was internally classified as consisting of 33 groups, 67 subgroups and 160 languages.8 

Map 1: Location of Pama-Nyungan languages of Australia 
This map is based on the contributions of many researchers, which were collated by Mark Harvey (University 
of Newcastle), language and place names added in by author. 

This classification was primarily based on percentages of shared vocabulary between 
neighbouring languages using a Swadesh-type lexical list, but typological factors were also 
considered. The lexical data was either collected by Hale, O’Grady and Wurm as part of a 
large-scale survey, or compiled from early published and unpublished sources. The 
percentages used to arrive at the various levels of classification are summarised in Table 1. 

8 Bowern’s updated list of Australian languages (2011), comprises 363 languages overall and 275 are classified 
as Pama-Nyungan. 
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Table 1: Cut-off percentages used in the O’ Grady, Voegelin and Voegelin classification 

Percentage of shared vocabulary Classification 

71% and above dialects of the same language 
51-70% languages of the same subgroup 
26-50% subgroups of the same group 
16-25% groups of the same family 
15% and under different families of the same 

phylum 

Since only percentages between neighbouring languages and dialects were taken into 
account in arriving at the classification, it is not necessarily the case that every pair-wise 
comparison of languages within a grouping would fit the above schema. In a related 
publication, Voegelin, Wurm, O’Grady, Matsuda and Voegelin (1963:24-28) reveal that, in 
fact, certain lects classified as dialects of the same language only shared around 45% of the 
compared vocabulary, and that some of the more distantly separated languages within 
Pama-Nyungan only shared 8% of the compared vocabulary, both values being well below 
the expected thresholds. Voegelin et al. also found a very low degree of phonological 
differentiation in Australian languages when compared to languages belonging to other 
proposed language phyla. These statistical results quantify what is immediately striking 
about Australian languages: there appears to be a mismatch between the degree of lexical 
and phonological differentiation. From one point of view (lexicon) Pama-Nyungan is 
comparable to a phylum, from another point of view (phonology) it is more like one of the 
least differentiated language families in Voegelin et al.’s world-wide sample. For this reason, 
they refer to Pama-Nyungan as a “phylum-like language family”. The low degree of 
phonological diversity and the low number of potential cognates have important 
consequences for the establishment of cognacy and genealogical relationship in Australia. 
These issues are further explored in section 5. 

As mentioned above, the 1966 classification was predominantly based on percentages 
of shared vocabulary but was influenced by earlier typological classifications. The most 
influential parameter was the position of morphological markers relative to the root/stem 
— some Australian languages use both prefixes and suffixes (prefixing languages), while 
the majority use suffixes only (suffixing languages). All of the languages originally classified 
as Pama-Nyungan are of the suffixing type, but lexical evidence alone would have given a 
less ‘tidy’ result. Wurm (1971:109) writes: 
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… the linguists originally concerned with the establishment of this classification were 
very much aware of, and in many cases intimately acquainted with, the structural and 
typological similarities and differences of the many languages in many parts of the 
Australian continent. Though the basis of their classification was admittedly 
lexicostatistical in nature, typological criteria had been taken into consideration in 
arriving at the results, and had been regarded as decisive in doubtful cases. [emphasis 

mine]9 

Furthermore, though the investigators presented their classification as preliminary, the 
general schema has persisted over time and much historical work on Australian languages 
can be described as taking one or more of these groupings as the starting point, with the 
aims of either revising, refuting or supporting their status. The most important revisions to 
the ‘original’ Pama-Nyungan are of languages spoken in the vicinity of the Gulf of 
Carpentaria (see Map 1). Yanyula (Yanyuwa), originally the sole member of the Yanyulan 
‘phylic family’, has been re-classified as Warluwaric, one of the original Pama-Nyungan 
‘groups’, and the Tangkic languages (Lardil, Kayardild, Yukulta/Ganggalida), first 
classified as a ‘group’ within Pama-Nyungan, are now treated as a separate family (Blake 

1988; Evans 1988). 10  More recently, Harvey (2009) has questioned the exclusion of the 

Garrwan languages (Garrwa, Wanyi) from Pama-Nyungan. They were treated as a separate 
‘phylic family’ in the original classification and later work supported this position (see Blake 
1988; Evans and Jones 1997). In reviewing Garrwan, Koch (forthcoming) concludes that the 
question of their exact affiliation should be left open for the time being. Another language 
whose status has been questioned at various points in time is the West Torres Strait 
language, which appears in the 1966 classification as a separate group within Pama-
Nyungan. Recently, Dixon has proposed that it is an “Australian-influenced” Papuan 
language (Dixon 2002: 130), but the majority of Australianists disagree with his analysis and 
support its Pama-Nyungan classification (Alpher, O’Grady and Bowern 2008; Hunter, 
Bowern and Round 2011). 

There have also been several revisions to the composition of the original Pama-
Nyungan groups and subgroups. Bowern and Koch (2004) present a collection of studies in 
subgrouping, the majority dealing with Pama-Nyungan languages. Contributors were 
instructed to use shared innovations in making their argument, rather than relying on 
degree of similarity as is the case, for example, in a lexicostatistical classification. One of the 

9 Wurm (1971) does not give examples of these doubtful cases, but Dixon (2002:46-47) identifies a number of 
languages that fall into this category on the basis of some of his own lexical counts. 
10 The inclusion of Yanyuwa in Warluwaric has given rise to a second discontinuity in the distribution of 
Pama-Nyungan – the other being Yolngu in Arnhem Land. 
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internal groupings that has caused a certain amount of debate is Karnic which was revised 
in Bowern (2001) on the basis of morphological innovations, but questioned by Breen (2007). 
Due to space constraints I do not summarise the various arguments given in support of any 
of these revisions, nor any of the resulting disagreements, but refer the reader to Koch 
(forthcoming) for an overview of the relevant literature. In 2.1 below I turn my attention to 
the latest, large scale Pama-Nyungan classification (Bowern and Atkinson 2012). 

2.1 A computational approach to the internal structure of Pama-Nyungan 
Bowern and Atkinson (2012) present a new internal subgrouping of Pama-Nyungan based 
on lexical data, and recovered via application of phylogenetic Bayesian analysis. The study 
assumes the relatedness of Pama-Nyungan languages and seeks to recover the phylogenetic 
structure that best accounts for the data — given this assumption. The authors were 
particularly interested in whether their analysis would replicate the flat, fan-like tree 
structure currently associated with Pama-Nyungan, with an initial split into a large number 
of branches (33 in the original 1966 classification, reduced to 28 following revisions) or 
whether it would suggest a more articulated tree, with some higher order subgrouping.  

The lexical data used in the study consists of word forms for 189 concepts from a sample 
of 194 languages, with all previously identified Pama-Nyungan subgroups and isolates 
being represented. The word forms were compared according to semantic correspondence. 
For each meaning, phonetically similar word forms were coded in the same way, each 
meaning therefore being represented by a number of different lexical sets. For phylogenetic 
analysis this was converted to binary coding, using (1) for the presence and (0) for the 
absence of a form belonging to a specific lexical set in a given language. The data analysed 
therefore involved 14,613 lexical sets across 194 languages. The authors refer to these 
phonetically similar word forms as ‘cognates’, although they also explain that borrowings 
have not been excluded from the data. This use of ‘cognate’ is common outside of traditional 
historical linguistics, where it is instead reserved for similarity due to descent. Ellison and 
Miceli (2012) propose a new term — ‘doppel’ — to collectively refer to lexical items that are 
similar for, potentially, a variety of reasons (descent, borrowing or chance), to reduce the 
likelihood of confusion/misunderstanding. 

The Bayesian algorithm used in the analysis of the data seeks to identify shared lexical 
innovations and as such can be regarded as an analogue to subgrouping via the comparative 
method. The advantage of the computational approach is that it is able to consider and 
assess a large number of possible tree structures and eventually identifies the sample of 
trees that are most plausible given (a) the starting assumptions of the researchers (including 
the models of lexical replacement they have chosen to consider) and (b) the data available. 
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A cross-comparison of the tree sample allows scholars to quantify the degree of certainty of 
the various nodes/groupings that have been proposed. For example, if a certain node is 
present in 90% of the sample of suggested trees, then its estimated probability will be 90%. 
A consensus tree can then be produced taking into account these probabilities. 

The consensus tree resulting from Bowern and Atkinson’s analysis of Pama-Nyungan 
detects the presence of high-level structure, with four major divisions having wide support: 
a south-eastern group, a northern group, a central group and a western group. The analysis 
also recognised 25 of the 28 Pama-Nyungan subgroups previously identified. 

Though these results are particularly interesting, especially the proposed high-level 
structure which was completely lacking in previous studies, how the classification will be 
received is dependent on individual scholars’ opinion regarding Bowern and Atkinson’s 
starting assumptions and their interpretation of the data. One problematic issue has already 
been mentioned — the data used is not exclusively a set of ‘cognates’, though it may include 
cognates. The authors explain that since regular patterns of sound correspondence are not 
available for Pama-Nyungan as a whole, they have chosen to follow a consistent coding 
strategy, treating cognates and loanwords as equivalent in those languages where they 
would otherwise be identifiable because they are not identifiable everywhere. While I 
understand their reasoning and agree that consistency is crucial, the problem remains that 
their data is ‘a-historical’ — the lexical items involved are not “words that … descend from 
a single proto-form via vertical transmission” (Bowern and Atkinson 2012: 826), but the 
analysis carried out is historical — it assumes vertical transmission (or normal transmission, 
see section 3.1). Though the resulting classification is presented as a phylogeny, it is, in my 
view, simply based on patterns of shared lexical similarity, regardless of cause. 

In support of their interpretation of the data, Bowern and Atkinson cite Greenhill et al. 
(2009). In a series of simulations, this paper investigates whether ‘realistic’ borrowing rates 
(which they suggest fall within a range of 0-20%) affect the recoverability of a known 
phylogenetic structure. Their overall conclusion is that recoverability is not greatly affected 
by realistic borrowing, and Bowern and Atkinson rely on this finding to claim that 
undetected borrowing in their data is not problematic. However, there are a couple of issues 
that weaken this argument. 

Firstly, though Greenhill et al.’s general finding is that tree topology is robust, their 
simulations show that not all tree topologies are equally recoverable. Of the two tree 
topologies they investigate, the balanced tree (where most nodes have an equal number of 
branches, see e.g. figure (1a) is more reliably reconstructed than the unbalanced tree (where 
there is a chained pattern of descent, see e.g. figure (1b), given the same rate of borrowing. 
They therefore conclude that the specific pattern of divergence involved in a given case may 



CHAPTER 2 PAMA-NYUNGAN 

28 

have “important consequences on accurate reconstruction and inference” (2009:2303). Since 
we have no well-founded knowledge of the type of history of divergence that could be 
associated with Pama-Nyungan, we cannot be certain that any tree associated with it would 
be of the more recoverable type.  

Figure 1: Examples of a balanced (A) and unbalanced tree (B) 

Secondly, as already stated, in Greenhill et al.’s study recoverability is linked to ‘realistic’ 
borrowing rates. Bowern (2011) calculates the average rate of borrowing for Australian 
languages to be 8.67% and therefore well within Greenhill et al.’s realistic range. However, 
the Australian data involves a large number of ‘lexical sets’ that do not display any 
diagnostic sound changes. All word forms of this type are likely to be assumed to be 
cognate, though there is no principled way of demonstrating one way or the other in the 
absence of sound changes. This problem of indeterminacy is, of course, encountered in all 
language families. The difficulty faced in working with Pama-Nyungan is that the degree 
of indeterminacy is higher because the number of lexical items that fall into this category is 
higher — i.e. a larger percentage of the total number of proposed cognate sets are of this 
type in comparison to what is found in established language families. This makes any 
estimated rates of borrowing likely to have a greater margin of error than might be expected 
of similar estimates elsewhere. There is therefore a degree of uncertainty as to how well 
Pama-Nyungan languages fall within Greenhill et al.’s ‘realistic’ borrowing rates. 

In summary, it is possible that the patterns of shared lexical similarity identified in 
Bowern and Atkinson (2012) correspond to a historical pattern of divergence, but in the 
absence of sound correspondences and established cognacy this is uncertain, and different 
scholars will have different opinions as to how high or low they consider this uncertainty 
to be. In the following section, I shift the focus of discussion to aspects of theory involved in 
such considerations. 
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3. THEORETICAL PRELIMINARIES

Section 2 summarised the origins of Pama-Nyungan as a hypothesis of genealogical 
relationship and some of the changes to its proposed internal classification assuming that it 
is a genealogical grouping. However, as mentioned in the introduction, there has been some 
disagreement over the status of Pama-Nyungan as a genealogical grouping in the first place. 
The strongest objections can be found in Dixon’s work. Dixon has always questioned the 
idea of Pama-Nyungan as a subgroup of a larger Australian family (see e.g. Dixon 1970, 
1980), but more recently he has questioned whether Pama-Nyungan languages form any 
kind of distinctive grouping at all — genealogical or areal/typological: 

… languages in the ‘Pama-Nyungan’ zone all accord with the general 
Australian pattern … 
It is clear that ‘Pama-Nyungan’ cannot be supported as a genealogical group. 
Nor is it a useful typological grouping … (Dixon 2002:53) 
The “Pama-Nyungan” idea suggesting that it is possible to relate together all or 
almost all Australian languages in a family tree has been widely propagated, 
but lacks credibility. (Dixon 2008:246, footnote 1) 

The point on which all scholars do agree, is that there has been contact between Australian 
languages due to widespread multilingualism, and therefore that, undoubtedly, there has 
been contact-induced change and that some of the correspondences/similarities are the 
result of such change. The disagreements lie in the interpretation of which of the two 
historical explanations — genealogical relationship or contact — best accounts for the overall 
pattern of correspondence displayed by Pama-Nyungan languages. Is their historical 
connection primarily one of contact as part of the larger Australian linguistic area, as Dixon 
argues? Is it primarily genealogical, as a clearly distinct grouping, as the majority of 
Australianists argue (e.g. Koch 2003; Alpher 2004; Bowern 2006; Evans 2005, 2008; Sutton 
and Koch 2008; McConvell and Bowern 2010; Bowern and Atkinson 2012)? Or, is the type 
of connection not determinable, as Dench (2001) has suggested?  I will return to these 
questions in section 5. Before we can assess the data and the interpretations, it is necessary 
to briefly discuss some of the relevant theoretical issues, starting with a review of what 
linguists mean by ‘genealogical relationship’. 
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3.1 What do linguists mean by genealogical relationship? 
In the vast majority of cases, children acquire the language spoken by their parents and, 
usually, this language is also the one spoken more broadly in the community they live in. 
This process of transmission and acquisition, repeated over generations, allows a language 
to ‘persist’ over time. 

Of course, there is always ongoing change, but, usually, differences in the language of 
co-existing younger and older generations are relatively minor. So, while a language at time 
Z might be very different to how it was at an earlier time A — so much so that it may be 
almost unrecognisable as the same language — access to intermediate stages should reveal 
a ‘persisting’ language system. All parts of the language system — phonology, lexicon, 
morpho-syntax etc. — can be affected by change. Conversely, aspects of every sub-system 
should be retained over time.  

If a language community becomes fragmented, due to geographical spread and/or 
social factors, and regular communication ceases, the changes that slowly accrue in different 
parts of the community may not be the same and, given enough time, the end result may be 
language split. Nevertheless, the original system can still be said to have ‘persisted’ as there 
was never a break in transmission. 

When linguists say that two or more languages are genealogically related, they are 
proposing exactly this kind of history. They are proposing that the languages in question 
are linked by a process of transmission such as the one just described, where “… a language 
is passed on … from immediately older to immediately younger, with relatively small 
degrees of change over the short run …” (Thomason and Kaufman 1988:9-10, emphasis 
theirs). That this is considered to be the ‘default case’ is obvious from the way language 
histories are usually presented. For example, Thomason and Kaufman refer to the process 
of transmission described in the quote above as ‘normal transmission’ and also state the 
following in the next paragraph: 

… in general, either a language responds normally — changes gradually, is transmitted 
through generations and peers, and exhibits regular internally motivated sound 
change — or else it is given up. 
(Thomason and Kaufman 1988:10, emphasis mine) 

This historical process of ‘normal transmission’ has been modelled in historical linguistics 
by the family tree. The family tree model therefore summarises the history of internal 
change of a language system — the lineage that results from the transmission, and at times 
unfaithful replication, of a system over time. Change can also result from the contact of one 
language system with other language systems but this type of change is not part of the 
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‘family’ history (though, of course, it is part of the history of each of the individual resulting 
languages).  

The tradition in historical linguistics is to view transmission as the primary mechanism 
of change and diffusion/transfer from another language system as secondary — extra detail 
that helps to explain aspects of modern language systems that would otherwise be left 
unexplained. Languages that cannot be fit into this schema are usually treated as having no 

‘family’ history, for example creoles and bilingual mixed languages.11 

The disagreements regarding Pama-Nyungan are, in my view, related to how 
applicable this traditional approach to language history is in situations where there is 
‘normal transmission’, but more than one language is involved in the transmission process 
— i.e. where there is stable, long-term multilingualism. The Australian situation is rendered 
even more complex by the fact that, due to social and cultural factors (exogamous marriage 
practices, ties between language and place — see Stanford, this volume for a discussion of 
linguistic outcomes involving the former), it is likely that there would have been ongoing, 
adult language acquisition on top of multilingual ‘normal transmission’ from older to 
younger generations within a given group. The effect of this type of language contact 
situation is not dramatic in the same way as a situation of creolisation (in the sense that it 
does not lead to very rapid change) but is more difficult to unravel, and, in my view, renders 
the practice of considering system internal history as primary and contact history as 
secondary somewhat problematic. Most of the disagreements regarding Pama-Nyungan are 
ultimately about which type of history is most important, if they can be distinguished from 
each other at all. 

Putting these issues aside for the moment, let us go on to look at how Australianists 
have tried to apply this traditional framework and the types of evidence they have used in 
support of hypotheses of genealogical relationship.  

3.2 What kind of evidence have Australianists used to establish genealogical 
relationship? 
Before discussing types of linguistic evidence, it is crucial to point out that there has been a 
longstanding assumption that Australian languages stem from a common source and this 
precedes any attempt at linguistic classification. For example, Captain George Grey writes 
the following in the published journal of his expeditions to Australia in the late nineteenth 
century: 

11 See Mufwene (2001) for a critique of this tradition. 
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Having thus traced the entire coast-line of the continent of Australia, it appears 
that a language the same in root is spoken throughout this vast extent of 
country; and from the general agreement in this as well as in personal 
appearance, rites and ceremonies, we may fairly infer a community of origin for 
the aborigines. 
(Grey 1841:216) 

The linguistic data that contributed to Grey’s conclusion consisted of word lists from four 
very distant locations east to west, across the southern coastline of Australia. All of the 
languages involved were therefore later classified as Pama-Nyungan. But what is most 
revealing about the quoted passage is that non-linguistic factors played an important role 
in strengthening what is a rather weak assumption on linguistic grounds. The physical and 
cultural similarities that Grey mentions have contributed to the assumption that humans 
probably entered Australia the one time, bringing with them a single language. However, 
this assumption that Australia was colonised by a single group, that remained isolated until 
European colonisation is questionable, given that the land bridge between Australia and 
New Guinea disappeared only as recently as 8,000 years ago while initial colonisation 
occurred at least 40,000 years ago, and especially in light of the findings presented in Pugach 
et al. (2013) who identify the presence of substantial gene flow between the Indian sub-

continent and Australia, estimated to have occurred around 4000 years ago.12 

That the actual linguistic evidence for the overall genealogical relationship of Australian 
languages is incredibly weak has often been pointed out, for example, O’Grady, Voegelin 
and Voegelin (1966:16) write the following about the languages in their Australian Phylum:  

… cognates are insufficient or sparse or simply lacking to connect the different phylic 
families and to show that by and large their relatively undifferentiated structure 
represents common retention from the proto phylum … an assumption of convergence 
is just as reasonable as an assumption of common retention to explain the structural 
similarities and identities found today. It is virtually impossible to calculate regular 
sound correspondences among the cognates which support the Australian phylum 
hypothesis, due to the sparseness of cognates in most of Australia … 

Nevertheless, as Campbell and Poser (2009:152) describe it, “… many Australianists share 
the gut-level feeling that all Australian languages are genealogically related and this is seen 
as tacit support for Proto-Australian”. This persisting assumption of common origin is of 
great relevance to Pama-Nyungan because it has influenced the choice of evidence used in 
its justification as a distinct genealogical grouping, allowing certain scholars to strengthen 

                                                 
12 This gene flow may have been indirect, i.e. via South East Asia. 
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or question its status from a subgrouping perspective (see e.g. Blake 1988 and Evans 1988). 
Discussion of this is taken up in section 4.  

I classify the evidence that has been used to make arguments of genealogical 
relationship in the Australian context into four types: 
 
1. lexical similarity (e.g. O’Grady, Voegelin and Voegelin 1966) 
2. shared innovations (e.g. Evans 1988) 
3. ‘inspectional’ morphological reconstructions (see Miceli 2008 for a discussion)  
4. demonstrations of cognacy of lexical and grammatical morphemes/words via 

application of the comparative method (e.g. Alpher 2004)   
 
The first two types differ from the latter in that they do not in themselves provide evidence 
of genealogical relationship — rather, they are used to posit lower level relationships 
between languages assumed, or already known, to be related. What I refer to as 

‘inspectional’ reconstruction13 and demonstrations of cognacy via the comparative method 

can instead be used to make a case for genealogical relationship. The difference between 
‘inspectional’ reconstruction and the comparative method is found in the reasoning 
involved in relating forms that lead to reconstructions. In ‘inspectional’ reconstruction the 
forms compared are assumed to be cognate simply due to their phonetic similarity and the 
fact that they are associated with a similar meaning/function, whereas forms that contribute 
to a reconstruction via the comparative method are established cognates following regular 
sound correspondences. Using a hypothetical example for illustration, I would be doing 
‘inspectional’ reconstruction if I propose the proto form *nama in table 2 based on the fact 
that the three languages share an almost identical form for the 1st person singular pronoun. 
I would be reconstructing in line with the comparative method if regular sound 
correspondences relate the three word forms, demonstrating their cognacy. For example, the 
correspondence a-ø-ә-a in word final position should recur in other lexical items across 
these languages, giving a predictable pattern. 
 

                                                 
13 One of the reviewers of this chapter rightly pointed out that the term ‘inspection’ has also been used in 
relation to Greenberg’s Mass/Multilateral Comparison. I use it here to refer to a different practice – the 
reconstruction of irregular paradigms often in full knowledge that it will never be possible to demonstrate 
cognacy of the forms involved (see Miceli 2008 for some examples).  



CHAPTER 2 PAMA-NYUNGAN 

34 

Table 2: hypothetical reconstruction 

1st singular 

Language A  n a m a 
Language B  n a m 
Language C  n a m ә 
Proto *n a m a

In an attempt to strengthen the diagnostic value of ‘inspectional’ reconstructions, scholars 
who follow this practice target sets of phonetically similar grammatical morphemes in 
paradigmatic relationship, especially when the paradigms involve some kind of irregularity 
found in all languages being compared. The idea being that a) morphology is not easily 
transferred from one language to another as a result of contact, an b) the same type of 
irregularity is unlikely to arise by chance, thereby leaving shared inheritance, or assumed 
cognacy of the forms, as the preferred analysis. For examples of genealogical arguments 
made on the basis of this type of evidence see papers in Evans (2003).  

Reconstruction via the comparative method requires the existence of a reasonable 
number of potential cognates in the languages compared so that systematic, recurrent 
patterns of correspondence between sounds can be identified establishing cognacy. For the 
correspondences to demonstrate cognacy convincingly a significant number of them should 
involve non-identical sounds. When the correspondences are non-identical they clearly 
demonstrate that the word forms have travelled together as a set in each of the languages 
compared, since they have been affected in the same way at various points in time. On the 
contrary, identical, or near-identical, regular sound correspondences can also be found 
between languages that have borrowed heavily from each other, and do not provide 
conclusive evidence that the word forms are retentions from an ancestral system. Papers by 
Hale and Weiss (this volume) focus specifically on the comparative method and though 
they do not make an explicit distinction between identical and non-identical 
correspondences, the importance of substantial sound change in the data is obvious from 
their discussion. All language families are likely to reveal both kinds of correspondence. 
Usually, in established language families, the predominance of non-identical 
correspondences makes a comparativist confident in their analysis that identical 
correspondences must also reflect inheritance — there is evidence that a large number of 
word forms have been transmitted as a set, so cognate status can be safely extended to those 
that display identical correspondences as well. If comparison reveals a majority of 
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identical/near-identical sound correspondences there is no set of words to ‘fall back on’, 
and assumptions of cognacy are, as a result, considerably weaker. It is only when faced with 
a situation such as the latter that the relevance of the distinction between identical and non-
identical correspondences becomes apparent. As will be described further in section 4, 
Australian languages display a degree of phonological similarity that is not encountered 
anywhere else in the world. So, while most historical linguists will never face this problem, 
it is difficult to ignore in the Pama-Nyungan case.  
 
3.3 Which of the four types of evidence is most consistent with ‘normal’ transmission? 
Having briefly described the four types of evidence that have been used by Australianists 
to argue for genealogical relationship, I want to consider which of the four establishes a 
history of normal linguistic transmission, as presented in 3.1, with the highest degree of 
certainty – a language being passed on from older to younger generations undergoing 
gradual, internally motivated change. 
 
Lexical similarity 
The identification of lexical similarity and its analysis using methods such as lexicostatistics 
provides a picture based on the study of a single sub-system and as such does not give us 
evidence of a whole language persisting over time. Though we expect languages linked by 
a history of normal transmission to display a certain degree of lexical similarity, the reverse 
implication does not hold. This type of evidence on its own is therefore not conclusive. 
 
Shared innovations and inspectional reconstructions 
Shared innovations do demonstrate the persistence of particular subsystems, provided that 
they are of the ‘right’ type. If linguists analyse a feature that appears to be distinctive of a 
certain group of languages within a proposed family as a shared innovation, this feature 
may eventually prove to be good evidence that the group of languages form a subgroup, 
but it does not necessarily make a contribution towards the establishment of a persisting 
language system. For example, if a group of languages in an assumed family share a new 
category in their pronominal paradigm expressed by a similar form, and this category and 
form are not found in any of the other languages, this may very well be a shared innovation 
within the group, and be part of the evidence that they are indeed a genealogical subgroup. 
However, it does not give any insight into the original language system because it is not an 
item that has persisted. If the same languages were instead to share a pronominal form, 
found also in the other languages of the assumed family, but displaying a difference in form 
due to an idiosyncratic sound change, then there would be both evidence of persistence and 
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evidence of subgrouping. Nevertheless, assumed evidence of persistence, if limited to one 
such feature, is not enough to ensure cognacy. As a result, a hypothesis of normal 
transmission and genealogical relationship linked to this type of evidence is weak.  

Similarly, inspectional reconstructions of morphological paradigms involve evidence 
from single sub-systems and as such fail to provide a clear picture of transmission and 
persistence of a language as a whole. 
 
Demonstrations of cognacy via application of the Comparative Method 
The regular patterns of sound correspondence required for reconstruction via the 
Comparative Method are the outcome of regular sound changes that affected the 
phonological system of the language being transmitted, following separation of the speech 
community. They demonstrate that the phonology, the word forms (including any 
associated morphology), and semantics of the languages displaying the patterns are linked, 
and have been transmitted as a whole. If lexical similarities do not follow regular sound 
correspondences, or regular sound correspondences are near identical, there is no clear 
proof that all the items have travelled together as a set and are cognates. Regular sound 
change to a system transmitted over generations should give rise to an identifiable pattern, 
and sound changes provide the stratigraphy that gives evidence of historical continuity.  

In conclusion, the evidence that establishes a history of normal transmission with the 
highest degree of certainty consists of established cognates that follow regular, mostly non-
identical sound correspondences, and include words of different kinds (substantives, verbs, 
pronouns etc., and any associated morphology), recovered via application of the 
comparative method. It is the only evidence that provides an adequate picture of a language 

system, as a whole, persisting over time.14 

With this discussion in mind, let us now go on to look at the most important evidence 
that has been presented in support of a Pama-Nyungan family more specifically. 
 

                                                 
14  The requirement that different kinds of words should be linked by regular non-identical sound 
correspondences, as well as capturing the persistence of a language system, helps to control for situations 
where a language has undergone heavy borrowing from a single source at a certain time period – systematic 
borrowing (see e.g. Biggs 1965). In such situations, more than one set of recurrent correspondences is 
identifiable. Correspondences associated with loans are unlikely to involve words evenly distributed across a 
variety of sub-systems. 
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4. THE OVERALL EVIDENCE FOR PAMA-NYUNGAN 
 
4.1 The data summarised 
Of the data in support of Pama-Nyungan, grammatical words have been highlighted as the 
strongest diagnostic evidence. This is due to the already mentioned assumption that 
grammatical morphemes are not easily borrowed.  

For Pama-Nyungan, it appears to be possible to reconstruct paradigms displaying 
different case forms of personal pronouns, interrogatives and demonstratives. The personal 
pronouns furthermore display irregularities in case allomorphy when compared to case 
forms reconstructed for nouns more generally. Koch (forthcoming) section 4.3.2) writes 
“[t]he distinctiveness of these irregular forms from their normal noun paradigms adds 
richness to the pPN [Proto Pama-Nyungan] reconstruction”. The reconstructed paradigm 
for the singular pronominal forms presented in Koch (2013:54) is reproduced in Table 3. 
 
Table 3: Proto Pama-Nyungan singular pronouns according to Koch (2013) 

 1Sg 2Sg 3SgF 3SgM 

ERG *ngathu *nyuntu *nhantu *nhulu 
NOM *ngay *nyun *nhan *nhu 
ACC *nganha *nyuna *nhana *nhunha 
DAT *ngatyu *nyunu *nhanu *nhungu 

 
Koch treats the reconstructed paradigm as diagnostic of a Pama-Nyungan family. 
Previously, however, pronominal evidence had been used to argue for Pama-Nyungan as a 
subgroup due to certain similarities in the bare, uninflected forms of certain pronouns in 
both Pama-Nyungan and non-Pama-Nyungan languages. Blake (1988) reconstructs a 
paradigm of uninflected pronominal forms for both Pama-Nyungan and non Pama-
Nyungan languages and then argues that certain forms, reconstructable only for Pama-
Nyungan, are shared innovations. The most exploited of these proto-forms is the 1st person 
dual *ngali. He also argues that case suffixes such as the ergative ‑ngku~‑lu and locative -
ngka~-la, not found outside of Pama-Nyungan, are further examples of shared innovations. 
Dixon (2002) has argued that the distribution of both ngali and the case forms is not 
distinctive of Pama-Nyungan, but see Sutton and Koch (2008) and Evans (2005) for a critique 
of this position.  

Another piece of evidence that has been presented in support of Pama-Nyungan as a 
subgroup is the phonological innovation described in Evans (1988). Evans argues for a 
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shared sound change involving the laminalisation of word initial apical consonants — 
assuming an original contrast in Proto Australian maintained in the non Pama-Nyungan 
languages. Data supporting this change consists of less than a handful of potential cognates. 
For oral stops, the proposed apical-laminal correspondence is exemplified by just two 
cognates, the data in support of one of these is given below: 
 

Table 4: Data exemplifying proposed apical-laminal correspondence 

 Pama-Nyungan reflexes non Pama-Nyungan reflexes 

*Darra 
‘thigh’ 
 
> *DHarra 
(in PN) 

Diyari dharra Kayardild darra 
Wargamay jarra Lardil derra 
Dyirbal jarra Maranungku darr 
Yidiny yarra Mayali da- 
Jaabugay jarra Dalabon darru 
Gamilaraay dharra Warray an-dedmu 

‘thighbone’ 
 

Alpher (1990) and Koch (in press) have presented reconstructions of certain verbal 
inflections in support of Pama-Nyungan, associated with different, posited inflectional 
classes. Dench (2009) has highlighted the difficulty in reconstructing TAM systems, arguing 
that often it is not easy to determine what are comparable categories across languages. This 
is particularly problematic if one wishes to reconstruct a system as such, rather than just 
individual verbal forms carrying inflection.  

To add to these more grammatical reconstructions, there are also the already mentioned 
200 or so lexical items (Bowern, Yale PN database). Data supporting 170 of these can be 
accessed in the appendix to Alpher (2004).  
 
4.2 Problems with the evidence 
 
Table 5 presents a list of forms associated with a meaning reconstructed by Alpher (2004) as 
‘cook in earth oven’. The languages involved range from Cape York in the north-east of 
Australia, to central Australia, to the Pilbara and Gascoyne regions in Western Australia, so 
we would not expect all languages in the sample to be very closely related as the lack of 
phonological differentiation might suggest. This cognate set is representative of the 
expected range of phonological differentiation a Pama-Nyungan word form displays — i.e. 
potential cognates are mostly near identical, except in the languages that have undergone 
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changes whereby an initial consonant or syllable has been dropped. For example, from the 
data below we can extract a correspondence ø-k-g-g-ø-k-k-k-k-k-k-k, where g and k both 

represent the velar stop as there is no voicing distinction in Australian languages.15 

 
Table 5: *kampa- ‘cook in earth oven’, extracted from appendix of Alpher (2004) 

Uradhi aβa- ‘cover with sand’ 
Wik-Mungknh ka:mp- ‘cook in earth oven’ 
Djabugay gampa(:) ‘cook in earth oven’ 
Wirangu gamba- ‘cook, eat’ 
Kaytetye ampe- ‘burn’ 
Manjiljarra kampa ‘cook, burn’ 
Warlpiri kampa- ‘be burning – of fire; burn it – of fire’ 
Walmajarri kampa ‘cook it’ 
Nyangumarta kampa- ‘cook it’ (tr), ‘burn’ (intr) 
Martuthunira kampa ‘be burning, be cooking’ 
Jiwarli kampa- ‘cook, burn’ 
Yingkarta kampa-ñi ‘be burning, be cooking’ 

 
With so little phonological differentiation, one might expect Pama-Nyungan to be a 
relatively young language family, but this is inconsistent with the number of potential 
cognates that can be found, which, as already pointed out in previous discussion, is unlikely 
to exceed the 200 or so in the Bowern Yale data-base. Furthermore, any given Pama-
Nyungan language has reflexes of only a sub-set of the 200 etyma, so that correspondences 
do not recur very many times. This makes the reconstruction of phonology both easy (as 
there is not very much phonological variation) and difficult (as there is not much 
recurrence). For example, Alpher reconstructs a laminal contrast in Proto Pama-Nyungan 
but this reconstruction is only supported by a handful of etyma, so it is difficult to have 
great confidence in the reconstruction. And while the paucity of sound change makes it 
relatively effortless to decide on the shape of ancestral word forms, it also reduces the 
likelihood that cognates and borrowings will be clearly distinguished, a point that has 
already been mentioned.  

Another interesting factor about the Pama-Nyungan comparative data has been pointed 
out in Boretzky (1984). He argues that Australian languages appear to have a higher number 
of etyma per concept (i.e. more synonyms) than do comparable groups of Indo-European 

                                                 
15 With the exception of a few languages in northern areas of the continent. 
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languages.16 He contrasts the situation he finds in Arandic, one of the hypothesised Pama-

Nyungan subgroups, to what he finds in the three Indo-European subgroups — Slavic, 
Romance and Germanic. He reports that when looking at a comparable number of concepts, 
no concept is associated with a single etymon in Arandic, while in Slavic more than 50% of 
the concepts are represented by a single etymon, with Romance and Germanic only slightly 
trailing behind with just under 50%. For example, in Arandic, the concept ‘bad’ is 
represented by 5 distinct word forms (i.e. no regular patterns of sound correspondence 
make these forms relatable) reproduced below:  
 
(1) ‘bad’ irpaty / ampw / annity / akiŋ / akūn ̣ ~ kon ̣ ~ kūn ̣
 
In his list of a little over 300 concepts, he encounters ten concepts with five etyma, as in the 
above example, twenty concepts with four, seventy concepts with three, while the 
remaining have two. In comparison to this, 50% of the concepts in his Slavic list have a single 
etymon (which differs phonetically in each language in a predictable way). The following is 
one of his examples: 
 
Table 6: Example of a Slavic concept represented by a single etymon 

‘sit’ Slovenian  
Serbo-Croatian  
Bulgarian 
Czech  

sede ́ti  
se ̀djeti  
sedjá(1st sing.) 
sedět  

Sorbian 
Polish 
Ukrainian  
Russian 

sedźec ́ 
siedziec ́
sydity 
sidet ́ 

 
The Arandic situation has been explained by Boretzky as resulting from higher rates of 
lexical replacement due to practices such as ‘death taboo’ where certain word forms are 
avoided if they bear a similarity to the name of a deceased person. Dixon (1980) has argued 
that these cultural practices may have led to increased rates of borrowing, though, as 
already mentioned, due to the paucity of sound changes in Pama-Nyungan it is difficult to 
calculate rates of borrowing with strong certainty (see Alpher and Nash (1999) for a critique 
of Dixon’s argument). However, there are other possible explanations for this pattern — 
there may have been higher rates of lexical replacement among Australian languages due 
to something other than taboo motivated borrowing. Harvey (2011) argues that the 
emblematic use of code-switching in Australia (i.e. code-switching exploited to perform a 
social function) may have favoured lexical changes that help to maximize differentiation of 

                                                 
16 Bowern comments that there is some variation across Pama-Nyungan with respect to number of synonyms. 
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the vocabulary, such as neologisms, the idea being that a more distinct lexicon signals shift 
more clearly and effectively. Ellison and Miceli (2012) argue that the presence of a 
considerable percentage of non-native speakers of a language in a group may favour 
differentiation of lexical form via the inhibition of doppels (lexical resemblances). Assuming 

that the lexical systems of bilinguals17 are simultaneously activated, when using a second 

language, bilingual speakers inhibit the word forms of their dominant language, in order to 
retrieve L2 words. Since doppels occur in both languages, they are less likely to be used 
than words distinctive of the second language because they may be affected by the L1 
inhibition process. Experimental results presented in Ellison and Miceli (2012) support this 
model. A simulation based on these results demonstrates how, even a small a small bias 
towards the avoidance of doppel forms can, over time, lead to quite high rates of 
replacement.  
 
4.3 Explaining the high degree of phonological similarity in Australian languages 
 
Before continuing on with a general assessment of the evidence for Pama-Nyungan, this 
section makes a brief digression to consider the nature of Australian phonological systems. 
Although it is desirable to have an understanding of why there is such a high degree of 
phonological similarity among Australian languages, such an understanding would 
actually do very little to resolve the abovementioned problem of near identical sound 
correspondences. Knowing why potential cognates are likely to be very similar does not 
make them any more distinguishable from borrowings. Nevertheless, discussion of this 
topic provides further background to the issue of Pama-Nyungan. 

Table 7 presents the canonical Australian phonemic inventory from which the vast 
majority of languages show only minor departures. The most common parameters of 
variation are the number of apical and laminal contrasts, so that as well as languages 
displaying the full canonical system, we find languages with a single apical series and two 
laminals series, two apical series and a single laminal series, or two single series. Phonotactic 
patterns also show little differentiation. 

 

                                                 
17 The term ‘bilingual’ is used to refer to individuals who actively use, or attempt to use, more than one 
language on a regular basis, though they may not have achieved full proficiency. This is consistent with usage 
in much of the psycholinguistic literature (see e.g. De Groot and Kroll 1997) 
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Table 7: Canonical phonological system of Australian languages 

 Coronal Peripheral 
 Apical Laminal Dorso– 

velar 
Bilabial 

Alveolar Retroflex Dental Palatal 
Plosives t ʈ t ̺ c k p 
Nasals n ɲ n̺ ɲ ŋ m 
Laterals l ɭ l̺ ʎ   
Rhotics r ɻ     
Approx.    j  w 
Vowels    i u  
     a   

 
This high degree of similarity is not encountered on any other continent. It suggests that the 
phonologies of these languages have either remained stable for a considerable amount of 
time, or that they have undergone convergent change at some point in history. It is likely 
that a combination of factors is responsible, with language contact strengthening already 
existing tendencies towards stability.  

Butcher (2012) describes the typical consonant system of an Australian language as 
“long and thin” since the horizontal dimension of the usual IPA chart is exploited more than 
the vertical, with contrasts in place of articulation playing a far more important role than 
manner. Cross-linguistically, this type of phonological system is very unusual. Australian 
languages belong to the 16% of the world’s languages that lack a voicing distinction and to 
the 6% of UPSID languages that have no fricatives (Maddieson 1984, cited in Butcher 
2012:134), and with a ratio of 30% obstruents to 70% sonorants they have exactly the 
opposite proportion of sonorants to obstruents than what has been proposed to be the 
normal trend cross-linguistically (Lindbolm and Maddieson 1988). 

Butcher (2006, 2012) has argued that, due to the over-reliance on place of articulation, 
phonemic contrasts in Australian languages are often acoustically very subtle and that this 
has inhibited speakers from partaking in some of the cross-linguistically most common 
connected speech processes, such as anticipatory assimilation. For example, phonetic 
studies reveal that heterorganic nasal-stop clusters do not display the common and expected 
process of place assimilation and, similarly, that nasalisation in vowel-nasal sequences does 
not occur. Butcher’s explanation for this inhibition is based on an observed tendency for 
speakers to delay the lowering of the velum in articulating a nasal consonant. He argues 
that this maximises the spectral cues of the vowel to consonant transition that carry the main 
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perceptual information for place of articulation. 18  An alternative perspective is that of 

Blevins (2004:211) who writes that it seems that “… the listener’s general attention to VC 
transitions is great enough to offset the common misperception which [usually] results in 
… assimilation”. These unusual phonetic characteristics are therefore motivated by the 
importance of maintaining place distinctions, which is in turn motivated by the unusual 
structure of the phonemic inventories.  

All of this, however, does not explain why a phonemic system so unusual in structure 
might have arisen in the first place. Butcher’s hypothesis is that it could be linked to the high 
prevalence of chronic otitis media in Aboriginal populations, which is associated with 
hearing impairment at both low and high ends of the frequency scale. Butcher (2006:207) 
argues that “ … Aboriginal languages are rich in sounds whose differentiation exploits 
precisely that area of hearing ability which is most likely to remain intact in sufferers of 
chronic middle-ear infection”, avoiding voicing distinctions (which exploit low-frequency 
acoustic cues), and friction and aspiration (which exploit high-frequency acoustic cues). By 
Butcher’s own admission this hypothesis is speculative and requires further testing both in 
terms of the phonetics of the languages and the hearing status of speakers.  

Considering briefly the role of language contact, Blevins (2006) has argued that general 
sound patterns in a language are robust and tend to be acquired faithfully. She suggests that 
when such patterns do change, it is often because they have been “… filtered through an 
entirely different grammatical system, as happens in contact situations ... ” (p. 20). In an 
Australian context where languages coming into contact are likely to already have similar 
phonological patterns, it is possible that these shared patterns are further re-enforced, 
promoting stability. Round’s planned Australian phonological database, detailing recurrent 
sound patterns (e.g. lenited alternants of plosive phonemes) and their correlation with 
various other parameters, should provide further insight into possible connections between 
contact and stability (Round 2010). 
 
5. ASSESSMENT OF THE OVERALL EVIDENCE FOR PAMA-NYUNGAN 
Having reviewed the data presented in support of a history of ‘normal transmission’ for 
Pama-Nyungan languages, my conclusion is that the overall evidence is weak. But it is weak 
in an interesting way – or perhaps it would be more appropriate to say that the pattern of 
similarity is different to the expected pattern of ‘normal transmission’. I’ll attempt to explain 
what I mean by ‘weak’ versus ‘different’ below. 

                                                 
18 This may only be true of some place contrasts, not all. See Round (in press) for further discussion. 
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The family tree model assumes that languages are transmitted as wholes over time, 
though not always perfectly — hence language change. This process of transmission gives 
rise to lineages, and a methodology has been developed to establish the ‘equivalence’ of two 
or more non-identical systems. These can be shown to be historical continuations of the 
same earlier system that has changed in different ways, if their comparison reveals a certain 
pattern of correspondence. The methodology has certain limitations, for example time depth 
is expected to be a problem: ‘equivalence’ becomes more and more difficult to establish with 
time, since more changes will have accrued and the expected pattern of correspondence 
becomes less obviously a pattern. Confidence in the proposed ‘equivalence’ therefore 
becomes weaker as the pattern itself becomes weaker, but the data is not inconsistent with 
the model. The evidence in support of Nostratic is an example of this (see Trask 1996:381-
384 for a summary): it includes evidence from different sub-systems and the lexical evidence 
is presented in terms of regular non-identical sound correspondences. The problem is that 
there are few comparanda, so the hypothesis will never be more than weak, despite being 
consistent with the model. This situation is rather different to one where the methodology 
reveals a clear pattern, but that pattern is not one predicted by the model. 

The Pama-Nyungan pattern of correspondence is different because the various sub-
systems appear to have changed (or not changed) in different ways. In particular, the 
phonology has either remained stable or converged, while the lexicon has become highly 
differentiated in terms of the forms associated with given concepts/meanings, but the 
semantic structure associated with these forms has remained very similar or has converged. 
Dixon (2002) has argued that the Australian linguistic situation is ‘different’ to that in other 
parts of the world, a position that has been widely criticised as he is interpreted to be 
suggesting that the transmission and acquisition process of Australian languages is not 
‘normal’. There is an element of truth in both points of view, the transmission process is 
‘normal transmission’, but the difference probably lies in the fact that ‘normal transmission’ 
in the Australian context involves more than one language — more than one system is 
usually transmitted and acquired between older and younger generations. And, as 
mentioned earlier in the chapter, this situation is complicated by ongoing adult language 
acquisition.  

Thinking back to the questions asked at the beginning of section 3 — is the pattern of 
correspondence we see between Pama-Nyungan languages best explained by a history of 
contact as part of a larger Australian linguistic area, as Dixon argues? Is it primarily 
genealogical, as a clearly distinct grouping, as the majority of Australianists argue? Or, is 
the type of connection undeterminable, as Dench (2001) has suggested? Answering these 
questions gives further support to the traditional ways of thinking about language histories 
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which do not fit with what we know of the sociolinguistic situation in Australia at time of 
European contact. Dixon’s rejection of the family tree model should not be equated with a 
rejection of ‘normal transmission’, just as the presentation of the correspondences that do 
exist across Pama-Nyungan should not be equated with a family tree type history — given 
that the pattern is not the one expected. Dench’s position is correct in suggesting that none 
of the options that we have in traditional historical linguistics fit the data, but we need to 
move beyond this by asking different kinds of questions. Ultimately, the question that needs 
to be answered is whether or not the pattern of correspondence we see in Pama-Nyungan 
is that expected of ‘normal transmission’ in a multilingual context as I suspect. But since we 
don’t know what this pattern should look like, we need to first of all answer a set of more 
fundamental questions. How would we go about figuring it out? Is it even possible? Am I 
wrong in suggesting that ‘normal transmission’ in a multilingual context should have a 
predictable pattern (or patterns)?  
 
6. IN CONCLUSION 
 
In this chapter I have provided some background for understanding why there are different 
opinions regarding the status of Pama-Nyungan as a genealogical grouping. The main 
problem lies in the fact that in all language histories historical linguists expect to uncover a 
tree-like phylogeny — because normal transmission is assumed to always give rise to such 
a phylogeny. Though we know what the pattern of similarity associated with a tree 
structure should be like, and we have a method that allows us to recover it, in the absence 
of such a pattern different scholars make different choices. Some choose to focus on data 
that is expected to exist given normal transmission (though not exclusively so, e.g. lexical 
resemblance) and on the basis of that extrapolate that the languages are related. Others may 
be tempted to say that since there is no clear pattern of normal transmission phylogenetic 
history cannot be unravelled at all, or that, given our present knowledge, different kinds of 
history are just as likely to explain what we see, and so that ultimately we cannot decide 
one way or the other. Another way of dealing with the problem would be to re-evaluate 
whether the result of normal transmission should always give rise to a particular type of 
pattern, or whether more than one pattern is possible, given different sociolinguistic 
situations. There can be no doubt that the same kinds of internally motivated changes, 
including regular sound change have occurred in Australian languages, but that, due to 
high levels of multilingualism, other less well understood mechanisms of change are likely 
to have occurred and have been dominant in shaping modern languages — producing a 
distinct comparative pattern. These mechanisms are of course likely to be present wherever 



CHAPTER 2 PAMA-NYUNGAN 

 
 

46 

multilingualism is involved, but perhaps the degree of multilingualism and its duration are 
important parameters in whether or not they give rise to distinct patterns of language 
change. Pama-Nyungan has the potential to inspire new lines of enquiry. For example, 
though there has been much psycholinguistic research on bilingual speakers, and in recent 
years a strong focus on the study of language contact (see Lucas this volume for a summary), 
very little is known about how linguistic choices in the speech of bilingual individuals 
contribute to variation in the speech community and eventually result in change. And even 
less is known about the diachronic patterns that might arise as a result of such a history 
(Ross 2013, is a recent contribution). This kind of understanding would be invaluable to 
interpreting the history and relationships of Australian languages and would greatly enrich 
historical linguistics more generally. 
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MORPHOLOGICAL RECONSTRUCTION AND AUSTRALIAN LANGUAGES 

1. Introduction19 

Australianist literature has often presented morphological ‘reconstructions’ posited 
through the comparison of paradigms across sets of languages whose forms are assumed to 
have a shared phonetic basis. The resulting ‘proto-paradigms’ have then been used to argue 
for the genetic relationship of the languages involved (see e.g. Dixon 1980, Blake 1988, 
Harvey 2003, Green 2003). This practice will be referred to in this paper as ‘inspectional’ 
morphological reconstruction. The use of the word ‘inspectional’ is not to be taken literally, 
hence the inverted commas. In doing ‘inspectional’ reconstruction practitioners do not carry 
out a simple inspection, but consider phonetic factors, plausible changes etc. that make their 
assumption of shared phonetic basis more or less plausible. Nevertheless, this is not 
reconstruction in the traditional sense. The Comparative Method requires that morphemes 
contributing to a reconstruction (grammatical or not) follow regular patterns of sound 
correspondence, since it is their adherence to this pattern that establishes their cognacy. This 
point is spelled out very clearly in Koch’s general procedures for morphological 
reconstruction (Koch 1996:220-221), the first of which is reproduced below: 

Match tentative morphs, that is, formal bits that are potentially cognate according 
to established phoneme correspondences and changes. These matches may be found in 
the same language (so we have internal reconstruction), in different but related 
languages (so we have comparative reconstruction), or in different but not 
necessarily related languages (so we have an analysis of borrowing). Note that this 
assumes the prior establishment of phonological changes on the basis of lexical 
cognates. (emphasis mine) 

Works such as Koch (1996) have greatly increased awareness of methodological issues 
among Australianists, but the type of non-standard reconstruction described above 
continues to be present in the literature. This paper suggests that there are two key reasons 
for the development and persistence of these practices. Firstly, the nature of the patterns of 
similarity among Australian languages is unusual (section 2). Secondly, the privileged 
status enjoyed by non-standard morphological reconstruction compared to other non-

                                                 
19 My interest in methodological issues in historical linguistics was first sparked by Harold Koch’s teaching. I 
am therefore delighted to have the opportunity of presenting a paper on such a topic in this book in his honour. 
I wish to thank Alan Dench, Mark Ellison, John Henderson, Kim Schulte and my co-editors for reading and 
commenting on this paper. All faults remain my own. 
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standard practices is due, at least in part, to its presumed association with the views of Indo-
Europeanist and theorist Antoine Meillet (section 3). This association has allowed the 
distinction between the two types of reconstruction to become blurred. 

2. Australian ‘unorthodoxy’ as a consequence of the data 

Australian comparative data displays an ‘unusual’ pattern of similarity. Firstly, morphemes 
that are potentially cognate are very similar in phonological form. See, for example, the set 
of forms below, taken from languages ranging from Cape York Peninsula in the north-east, 
to central Australia, to the Pilbara region of north-western Australia, all associated with the 
meaning ‘vegetable food’ (data from Alpher 2004):   

 
Uradhi (Atampaya) mayi “vegetable food”   
Linngithigh ayi “vegetable food”    
Wik-Mungknh may “vegetable food”   
Umpila mayi “vegetable food”  
Aghu-Tharrnggala yi “vegetable food”    
Djabugay ma: “vegetable food, food other than meat” 
Yidiny mayi “vegetable food, food other than meat” 
Bidyara mayi “tucker, fruit” 
Atnyamathanha mayi “food (vegetable)”  
Karlamayi mayi “vegetable food”  
Pitjantjatjara-
Yankunytjatjara 

mayi “food from plants (as opposed to 
meat)” 

Warlpiri miyi “vegetable food”  
Walmajarri miyi “vegetable food”  
Nyangumarta mayi “vegetable food” 

 

Although this kind of similarity is sometimes encountered in well established language 
families – e.g. Austronesian *mata ‘eye’ and *lima ‘five’ are retained relatively unchanged 
across the Austronesian world because they involve stable segments – in the Australian 
case, it is the vast majority of potential cognates that are identical or near-identical. Despite 
this high degree of formal similarity, there are, however, fewer potential cognates than 
might be expected at both the wide-scale comparative level exemplified above, as well as at 
lower levels. O’Grady, Voegelin and Voegelin (1966) write, for example, that the cognate 
density that is found between dialects of the same language in some Australian cases is the 
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same as what would be found between different languages within a language family in 
other parts of the world:    

Something special is going on in Australia. To draw attention to this we use the term 
FAMILY-LIKE LANGUAGE for Australian languages having neighbor 
intelligibility but otherwise having as low a cognate density as exists between 
languages in the usual language families of the world … it would be misleading to 
use the simple term ‘language’ for a speech community whose cognate density lies 
in the middle range of what characterizes a ‘language family’ for the rest of the 
world (O’Grady, Voegelin & Voegelin 1966:11) 

The high degree of similarity in phonological form means that regular sound 
correspondences are very frequently between identical morphemes, so that these 
correspondences do not provide the evidence of systematic phonological change that 
would, by the logic of the comparative method, distinguish inheritance from borrowing. 
Capell (1956:83) states, for example: 
 

Usually in the Australian field words are either fairly obviously cognate as between 
languages, or equally obviously non-cognate. There has not appeared the same 

necessity of establishing sound laws to prove connections … 20 

The low density of cognates then further contributes to ‘demoting’ the importance of regular 
sound correspondences for two reasons. Firstly, because the low number of potential 
cognates makes recognising any ‘patterns’ of correspondence difficult and, secondly, 
because rival correspondences often all occur in one or two items, making it almost 
impossible to decide which of the ‘patterns’ reflects inheritance and which borrowing – 
which are the regularities and which are the exceptions – as Blake (1988:4) describes in the 
quote below: 

In Australia … it [is] hard to find sufficient examples to establish a correspondence 
with a proper account of the conditioning involved and then to be able to form a 
hypothesis about exceptions being borrowings. 

                                                 
20 This quote also shows that, from very early on, there has been a clear bias towards inheritance as a default 
explanation of similarity between Australian languages (see Evans 2005 for a more recent example). This bias 
probably stems from a lack of non-linguistic clues to suggest otherwise – there is no clear evidence of multiple 
migrations to the Australian continent and a certain degree of cultural uniformity is observable. Evans (2005) 
argues that in his recent work Dixon (e.g. Dixon 2002) has taken the opposite position and treats diffusion as 
the default. This interpretation is arguable, but, nevertheless, both positions are wrong: there is no default. 
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It is not difficult to understand how these factors have resulted in a tradition that favours 
‘inspectional’ reconstruction. In some cases, we find a potential lexical cognacy rate of well 
below 10%, but grammatical morphemes are so similar that the ‘inspectional’ reconstruction 
of paradigms is possible, as in Harvey (2003) where he presents a reconstruction of 
pronominal prefixes for the northern Australian languages. The forms on which he bases 
the reconstruction of the 1minimal pronoun *nga- (Harvey 2003:490) are given in Table 1 
overleaf. 
 

We can contrast this comparative data to a data set from the region of New England in 
northern New South Wales (Table 2 overleaf), where the potential cognate sets do provide 
evidence of systematic phonological change and therefore constitute reconstructions in the 
traditional sense. The data is from Crowley (1976:35). 

 
Alawa  nga- Mangarrayi nga- Nunggubuyu nga- 
Bardi nga- Marra nga- Nuigina nga- 
Bunuba  ng- ~ l- Marramaninjsji k/ngV- Patjtjamalh nga- 
Gajirrabeng  ngen- Marringarr k/ngV- Rembarrnga nga- 
Gija ngV- Marrithiyel k/ngV- Tiwi ngi- 
Gun-djeimhi nga- Maung nga- Ungarinyin nga- 
Gunin  ng(V)- Miriwung nga(nV)- Wagiman nga- 
Gurr-goni ngu- Murrinh-patha ngV- Wardaman nga- 
Iwaidja  nga- Na-kara nga- Warndarrang nga- 
Jaminjung nga- Njebbana nga- Warrgat nga- 
Jawoyn nga- Ngalakgan ngu- Worora nga- 
Kunbarlang nga- Ngandi nga- Yawuru nga- 
Larrikiya nga- Ngan’gityemerri ngV-   
Limilngan ng(V)- Nungali nga-   

Table 1: 1 minimal pronominal prefix comparative data 
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Gloss Nganjaywana Djangadi Yugambal Other Langs. Reconstruction 

‘two’ dwala buta buda bula *buLal 
‘magpie
’ 

mbuda ŋambul – ŋa:mbul *ŋambuL 

‘hill’ guda bugul – – *buguL 
‘fog’ ŋgada maŋgal – – *maŋgal 
‘father’ bida – babil – *babiL 
‘food’ gyada – – wigal *wigaL 
‘cry’ dwa wuta – – *wuLa 
‘dog’ iɽidaŋa – – miɽila *miɽiLaŋ 
‘cod’ ruda – gurul – *guruL 
‘urinate
’ 

– gita – gila *giLa 

‘lip’ – witiŋ – wiliŋ *wiLiŋ 
‘we’ di- ŋati ŋadi ŋali *ŋali 

Table 2: New England comparative data 

 

Though many Australianists have responded to the unusual pattern of similarity by 
adopting a non-standard strategy of reconstruction, Dixon has recently claimed that the 
Comparative Method is just not applicable to Australian languages. In the preface to his 
2002 book, for example, he states the following: 
 

… I had assumed that the methodology which applies so well for the languages of 
Europe and North America and Oceania would also be appropriate for the linguistic 
situation in Australia. It is not, but it took me a long time to realise this. (Dixon 
2002:xvii) 

 

The problem, however, is not one of applicability. As Hoenigswald (1990:382) writes, “… 
there are degrees, not of amenability to what we call technically the “comparative” method 
… but of yield”. That is, the Comparative Method is always applicable, but it does not give 
equally conclusive results every time it is applied - the ‘yield’ being dependent on the nature 
of the data: 
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The comparative method and its adjuncts are in principle general rather than 
language-specific … [but] [i]f the descendant languages are too “similar”, 
reconstruction is uninteresting … [i]f the languages have come to differ 
typologically from one another or from the proto-language, the reconstruction gains 
in interest. (Hoenigswald 1990:382) 

 

Unfortunately, in the Australian case, due to the pattern of similarity described above, the 
yield is quite low. The Comparative Method is only able to conclusively establish the genetic 
relationship of languages and aspects of their subsequent history when the languages 
display enough non-identical systematic sound correspondences. Identical sound 
correspondences, even when systematic, fail to give a conclusive answer on the question of 
whether or not the independent systems compared derive from the same ancestor system, 
in the usual sense of genetic relationship. Nevertheless, an inconclusive answer is still an 
answer. The Comparative Method therefore always reveals something, even if not 
necessarily what was hoped for. 

3. The status of ‘inspectional’ morphological reconstruction 
 

As mentioned in the introduction, ‘inspectional’ morphological reconstruction is not 
reconstruction via the Comparative Method, but its practice enjoys a privileged status in 
comparison to other non-standard methods due to its association with Antoine Meillet and 

his supposed preference for irregular morphology as evidence in genetic arguments.21 So 

much is made of irregular morphology that it is almost forgotten that the practice of 
reconstruction, without established sound correspondences, is actually non-standard – be it 
applied to lexical or grammatical morphemes. For example, Evans’ evaluation (2005:257) of 
a proposed relationship between Murrinh-Patha and Ngan.gi-tyemerri (two neighbouring 
languages of Northern Australia) illustrates both the importance given to 
aberrant/irregular morphology and the fact that it is considered to be clear evidence of 
genetic relationship: 

Green (2003) has recently made a convincing case for their relatedness based on far-
reaching similarities across dozens of irregular prefixal paradigms, but this is not 

                                                 
21 See Campbell (2003a) for a description and discussion of other non-standard methods and practices. 
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matched by significant similarities elsewhere in their grammar or lexicon ... 
(emphasis mine) 

In an unpublished manuscript, Harrison convincingly demonstrates that Meillet’s views on 
genetic relationship have been misinterpreted, and that at the basis of the misinterpretation 
is the treatment of Meillet’s notion of fait particulier – literally ‘particular fact’ – as an 
equivalent to the modern notion of ‘shared aberrancy’, as is seen in the following description 
from Campbell (2003b:69): 

 Meillet favoured ‘particular processes’, ‘singular facts’, ‘local morphological 
peculiarities’, ‘anomalous forms’, and ‘arbitrary’ associations (i.e. “shared 
aberrancy”). (emphasis mine) 

Harrison argues that Meillet’s ‘particular facts’ must have encompassed a much broader 
range of linguistic evidence than is covered by the notion of ‘shared aberrancy’. That this 
must be the case is obvious from a closer reading of Meillet’s statements on the importance 
of ‘singular facts’. His examples have been cited repeatedly to illustrate his presumed 
preference for ‘shared aberrancy’, but a different picture emerges when they are seen in the 
actual context of his overall discussion. Harrison (section 4.4) writes the following about 
Meillet’s most often cited example of a ‘singular fact’, the aberrant 3rd person of the verb ‘to 
be’ in Indo-European languages, reproduced below (e-grade stem in the singular, ø-grade 
in the plural):  

3s 3p 
Sanskrit ásti sánti 
Latin est sunt 
Gothic ist sind 

From the context in which Meillet introduces his example in Sur la Methode de la 
Grammaire Comparée … we are led to conclude that the singularity or particularity 
of his faits particuliers is not their irregularity but their arbitrariness. Meillet was not 
opposing regular and irregular, but arbitrary (in Peircean terms, symbolic) and general 
(schematic, typological, natural, or iconic) … It is not shared anomalies that 
demonstrate genetic relatedness, but the shared (arbitrary) symbols that are the 
common currency of the standard comparative method. 

That is, in advocating the importance of ‘singular facts’ Meillet was warning against the use 
of mere resemblances (lexical look-alikes) and typological similarities, and his preference 
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for ‘singular facts’ within the realm of morphology, was exactly because it was 
‘morphology’, whether or not it then also displayed aberrancy.  
 
Harrison points out that, because examples such as the one above involve both 
‘morphological similarity’ and ‘shared aberrancy’, the distinctness of the two notions is 
often overshadowed, as is the fact that they contribute differently to genetic arguments. 
‘Shared aberrancy’ is valued as against the possibility of chance similarity, the idea being 
that an unusual pattern is unlikely to have arisen independently more than once; 
‘Morphological similarity’ is instead valued against the possibility of borrowing, 
grammatical morphemes typically being thought of as more resistant to borrowing than 
lexical morphemes. Harrison (section 3) writes: 

…  what Meillet found significant about morphology was that it was resistant to 
borrowing. Meillet believed morphological evidence to be a privileged sort of 
evidence for genetic relatedness, but only insofar as it meets the other requirements 
of the comparative method, including the demonstration of regular sound 
correspondences. 

Being well aware of the fact that regular sound correspondences can arise as a result of 
heavy borrowing as well as from inheritance, Meillet believed that if the forms relatable 
through sound correspondences included the grammatical morphemes, there was no doubt 
on the question of genetic relationship. Although the idea that morphology is resistant to 
borrowing is still considered to be true in relative terms, our understanding of language 
contact and borrowing has greatly expanded since Meillet’s time. The borrowing of 
morphology is no longer thought to be as rare as once believed (see, for example, works 
such as Thomason and Kaufman 1988) and the reliability of assumptions regarding 
morphology and borrowing needs to be carefully reassessed. 

The following quote, where Meillet himself describes his overall position on the issue 
of genetic relationship, should leave no doubt as to whether he would have considered 
‘inspectional’ morphological reconstruction and aberrant morphology adequate ‘proof’ of 
genetic relationship: 

Everywhere where the phonetic system and the grammatical system show precise 
correspondences, where regular correspondences permit the recognition of the 
single origin of the words and of the phonetic system and where the system of 
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grammatical forms is explained from a point of common origin, [genetic] 

relatedness is obvious. (Meillet 1965:88, translation by Harrison)22 

Any association of ‘inspectional’ morphological reconstruction with the views of Antoine 
Meillet is therefore not justifiable. 

4. Concluding remarks 

This paper has attempted to clarify the difference between ‘inspectional’ reconstruction and 
reconstruction via the Comparative Method. In reconstruction via the Comparative Method, 
a proto-morpheme is reconstructed only when regular sound correspondences (the majority 
of which are usually non-identical) exist across the forms compared, or where plausible 
departures (via analogy) can be identified. This contrasts with the practice of ‘inspectional’ 
reconstruction, where the forms are simply assumed to be relatable because of their 
similarity and general knowledge of phonetic factors and plausible sound changes. As 
stated above, the difference between the two types of reconstruction has become blurred in 
part due to a misunderstanding of what constitutes a ‘singular fact’ in the historical 
linguistics of Antoine Meillet. The lack of a clear sense of two distinct traditions, has resulted 
in ‘inspectional’ reconstructions rarely being explicitly presented for what they are, and this, 
though not necessarily intentional, is potentially misleading. 

 

The paper has also argued that Australian comparative data displays a pattern of similarity 
that is in part responsible for the development and persistence of a non-standard practice. 
However, the fact that ‘inspectional’ reconstruction lacks the same built-in evidential 
strength of the Comparative Method cannot just be ignored. It would be desirable to 
develop a more principled way of assessing ‘inspectional’ reconstructions using 
quantitative probabilistic analysis for example, rather than relying on simple assumptions 
of likelihood. This would strengthen their value, but may never reach the level of validity 
of the Comparative Method. 

                                                 
22 “Partout où le système phonétique et le systéme grammatical presentent des concordances precises, où des 
correspondences régulières permettent de reconnaître l’unité d’origine des mots et du système phonetique et 
où le système de formes grammaticales s’explique en partant d’un original commune, la parenté est evidente.” 
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The areal linguistics of Australia 

1. Introduction
Australian languages are particularly interesting from the point of view of areal linguistics 
as there is little consensus on which historical processes are responsible for the current 
distribution of shared features. The mainstream interpretation is that much of the similarity 
reflects genetic relationship – retentions of considerable time depth if widespread features, 
or more recent common innovations in a subgroup of languages when confined to a region 
(see Koch 2014 for a review). The picture is undeniably complex due to the large number of 

languages involved (at least 250 at the time of European colonization 23 ) over a small 

population 24 , and also due to the fact that indigenous societies were often highly 

multilingual, with as many as 4-6 languages spoken within a group.  
This chapter aims to present an overview of the difficulties involved in interpreting 

the history of these languages, whether on the wide or small scale. Section 2 deals with the 
macro-scale picture while section 3 presents a regional case study. Section 4 argues that 
similar difficulties are in fact encountered at both levels of analysis, and that the same 
‘overall’ comparative pattern emerges regardless of scope. This pattern is characterized by 
a ‘mismatch’ between structure and form and is highly suggestive of unbroken transmission 
unfolding in a multilingual context – which is indeed the kind of sociolinguistic setting we 
can assume to have been in place for much of Australia. For language histories of this type, 
the internal/external distinction is problematic since the usual theoretical assumptions do 
not hold. In a speech community that is mostly bilingual, speaker internal motivations for 
change are not necessarily also language internal. Current theory therefore provides few 
answers on how to interpret language relationships in a historical context of this type, so it 
is not surprising that there is a lack of consensus among Australianists. The final section of 
the chapter summarises previous discussion and outlines possible directions for future 
research.  

23 Research by Bowern suggests that this figure may be considerably higher, exceeding 360. Her 
updated language list can be accessed at http://pamanyungan.sites.yale.edu/master-list-
australian-languages-v12. 
24 Koch and Nordlinger (2014) cite an estimate of around one million. 
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2. Macro-level patterns

Australian languages show a number of recurrent similarities.25 The degree of similarity in 

phonemic inventories is particularly remarkable (Busby 1980), as is a similarity in the 
constraints on permissible phonotactic patterns (Dixon 1980, Hamilton 1996) and of patterns 
of prosody (Baker 2014). We also find recurrence of similar patterns of semantic structure 
(Evans and Wilkins 2000, Dench 1997; see Gaby and Singer 2014 for a recent overview), and 
a number of short forms, both lexical and grammatical, that have widespread distribution. 
It is therefore not surprising that there is a longstanding assumption that Australian 
languages must all be ultimately related. Furthermore, a large subset of languages (about 
three quarters of the total number) shares a more extensive set of similarities. There are 
widespread lexical forms for around 200 concepts confined to this group, these languages 

are of the suffixing type26 and they lack number segmentable non-singular pronouns typical 

of northern languages. The received view is that they constitute a language family known 
as Pama-Nyungan  (see Map 1) – though some treat it as a subgroup of the larger assumed 
Australian family/phylum. The remaining languages have been grouped into 24 separate 
language families, some of which are thought possibly to share a more recent common 
ancestor than the assumed Proto Australian. Despite the existence of obvious similarities, it 
is surprisingly difficult to support most hypotheses of genetic relationship with the kind of 
evidence that is expected to emerge when languages are related as a family. 

That the Australian comparative pattern is unusual was already being discussed at 
the time of publication of O’Grady, Voegelin and Voegelin’s (1966) lexicostatistical study 
that provides the general classificatory schema still in general use today. The problem lies 
in the lack of phonological differentiation given the densities of cognates (in the 
lexicostatistical sense) observed. Voegelin et al.. (1963) explain that Pama-Nyungan, which 
they classify as the largest family in the Australian phylum, has a cognate density more like 
that of a phylum in other parts of the world, and that this is then inconsistent with the degree 
of phonological differentiation, which matches that of the least differentiated families in 
their world-wide sample. For this reason, and in order to avoid being ‘misleading’ (O’Grady 
et al.. 1966:11), they adapt the classificatory labels used in the Australian case: the Australian 

25 Dixon (2002) assumes areality for the majority of recurrent features. The reader is referred to this work for 
a detailed discussion of the geographical distribution of such features. For a more succinct overview see also 
Dixon (2001). Table 1 (2001: 67-69) lists twenty-three of these recurrent features that have very widespread 
distribution – many of these being found in over 70% of Australian languages. 
26 An important parameter of variation in Australia involves the position of morphological markers relative 
to the root/stem. Some languages use suffixes only (and all but one of the languages currently classified as 
Pama-Nyungan belong to this typological group), some use both prefixes and suffixes. 
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phylum is referred to as a macro-phylum, families like Pama-Nyungan are ‘phylum-like 
language families’, and the label ‘family-like language’ is used in those cases where dialects 
of the same language display similar cognate densities to a language family elsewhere. So, 
when looking at Australian data there is a constant feeling that a greater time-depth must 

be involved than the near-identical form of potential cognate items implies.27 

A potential explanation for the poverty of phonological diversity lies in the nature of 
the typical Australian segment inventory, which is cross-linguistically unusual (see Miceli 
2015a: 718-720 for a summary). Going against global trends, Australian languages have 
twice as many sonorants as obstruents. Butcher (2012) describes the system as ‘long and 
thin’ because, very often, five places of articulation are distinguished but there is no manner 
or voicing contrast. This over-reliance on place of articulation results in phonemic contrasts 
that are often acoustically subtle, with the most important spectral cues occurring in VC 
transitions. Butcher (2012) argues that this may inhibit speakers from partaking in cross-
linguistically common connected speech processes such as anticipatory assimilation since 
such consonants are in prosodically strong positions (see also Butcher and Fletcher 2014; 
Baker 2014). Furthermore, Round’s (2013) investigation of dynamic features of Australian 
phonologies suggests that the most widespread morpho-phonological alternations 
occurring in Australian languages, such as those that involve the lenition of stops to glides 
or zero, actually imply changes that would have a stabilizing or reinforcing influence on the 
static phonological patterns described above (Miceli and Round 2014). Miceli and Round 
(2014) argue that, given their typical shape, Pama-Nyungan roots comprised segments not 
prone to the most typical Australian sound changes. It follows that the near-identical forms 
we see in the comparative data do not necessarily imply shallow time-depth. 

Nevertheless, this poverty of sound change remains problematic – regardless of 
whether or not an explanation can be provided. This is because demonstrations of cognacy, 
which allow us to identify those features that are shared as a result of inheritance, rely 
heavily on the presence of sound change. Although not usually explicitly specified, it is 
crucial that a significant number of the regular sound correspondences that we identify via 
application of the comparative method involve non-identical sounds (see Miceli and Round 
2014). This is because only regular, non-identical sound correspondences demonstrate the 
persistence of a system – that the phonology, word forms (including any associated 
morphology) and semantics of the languages involved are linked and have been transmitted 
as a whole. Identical/near-identical correspondences can also arise between languages that 

                                                 
27 Note here that we are careful to distinguish the use of the term ‘cognate’ as used in lexicostatistical studies 
(similar forms with similar meaning) from its more precise sense used in comparative reconstruction (forms 
derived from a single reconstructable ancestor form). The two senses—‘ potential cognate’ and ‘cognate’—are, 
unfortunately, not always distinguished in the Australianist literature. 
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have borrowed heavily from each other. The crucial importance of non-identical lexical 
correspondences is partly obscured by the fact that both types of correspondence occur in 
all language families. However, in well-established language families, the predominance of 
non-identical lexical correspondences makes it possible for the comparativist to be confident 
in assuming that identical lexical correspondences must also reflect inheritance. In cases 
where lexical correspondences are all (near)-identical, there is no sub-set of words that 
allows such an assumption to be made, and as a result arguments of proposed cognacy are 
considerably weaker. Miceli and Round (2014) present Pama-Nyungan as an extreme case 
of such a situation.  

Due to the fact that morphemes/words are either very similar or completely 
different, many Australianists have proceeded to do comparisons of pronouns and other 
items in paradigmatic relationships, on the basis of formal and functional similarity, relying 
on the assumption that such morphology is more resistant to borrowing and that shared 
irregularities in paradigms must reflect inheritance (see papers in Evans 2003 for examples). 
Campbell and Poser (2008:160) point out that Australian reconstructions are therefore not 
reconstructions in the traditional sense. They write: “Australianists call what they see in 
common in this kind of superficial morphological comparison a “reconstruction”, even 
though this notion of reconstruction is not what scholars outside the Australian field do in 
comparative reconstruction … such a procedure is unlikely to convince outsiders” (emphasis 
ours). Furthermore, detailed studies such as that presented below give us an interesting 
insight into how different paradigms may have a life of their own, with different 
reconstructed paradigms suggesting alternative groupings of languages. We must therefore 
be cautious with genetic hypotheses that stand solely on the basis of this type of evidence. 

Dixon has tried to resolve the problems encountered in doing comparative 
diachronic work on Australian languages by taking a very different approach. While in his 
first extensive study on the topic (Dixon 1980) he presented a number of reconstructions 
attributed to Proto-Australian, he has since written the following about his attempts at 
reconstruction (Dixon 2002: xvii-xviii): 

There was, we assumed, likely to have been an ancestor language, proto-Australian. LoA 
[Dixon 1980] was the first serious attempt to put forward a hypothesis concerning proto-
Australian. But the procedure was flawed … The method was selective; by comparing 
similar paradigms in a number of languages, I reconstructed proto-paradigms, which 
were certainly sound and valid with respect to the data employed. However, they did 
not justify the label proto-Australian. 

He has proposed an alternative model to explain how languages are likely to be related. 
Passages such as the one just quoted and further comments on the ease of applying the 
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comparative method to Amazonian languages in comparison to work on Australian 
languages, reveal that the unusual comparative pattern is his main motivation for seeking 
an alternative model – and this motivation is quite justifiable. Unfortunately, this quite valid 
motivation has been overshadowed by the model itself.  

Dixon (1997, 2001) explains what he sees as a lack of evidence for an articulated 
family tree in terms of an adapted version of the Punctuated Equilibrium model (Eldridge 
and Gould 1976). The main premise of this model is that for much of human history peoples 
and languages have been in a state of equilibrium, occasionally disrupted by punctuation 
events. Language splitting events, as modeled in family trees, are the outcome of periods of 
punctuation, when settlement patterns are disrupted and languages spread. During periods 
of equilibrium, there are no major changes to settlement patterns, neighbouring languages 
borrow back and forth from each other and converge, so that evidence of tree-like 
relationships is slowly erased. Dixon says that on the basis of the evidence available, 
Australia is best understood as a linguistic area of great time-depth resulting from a long 
period of equilibrium. He argues that following the initial population dispersal at time of 
colonisation, there would have been no other major punctuation events until the period of 
European colonisation, making Australia the only part of the world where the effects of a 
long period of equilibrium are still evident.  

We do not provide an in-depth assessment of Dixon’s model here (see e.g. Kuteva, 
1999; papers in Aikhenvald and Dixon 2001; Bowern 2003, 2006 for discussion). We simply 
identify a few of the problematic issues with Dixon’s use of Punctuated Equilibrium as an 
explanatory model in the Australian context. Firstly, it is unclear whether it can be argued 
that an equilibrium state dominated the full 40,000 years (conservatively) of human 
occupation. The Australian archaeological record suggests that there were major 
demographic changes in the Holocene (the period following the last glacial maximum, i.e. 
the last 10,000 or so years) and these would have to be interpreted as punctuation events 
(see e.g. Ulm 2013, Williams et al.., submitted). Secondly, although Dixon is quite justified 
in concluding that the evidence in support of genetic relationships remains considerably 
weak, his alternative conclusion that the observed recurrent similarities are clearly 
diffusional is not based on strong evidence. As well as concluding that we will never know 
whether all Australian languages go back to a common ancestor due to the time depth he 
thinks is involved, Dixon also rejects the other hypothesised major genetic grouping; Pama-
Nyungan. He argues against it on non-linguistic grounds by concluding that there is no 
punctuation event that could have caused its spread (others would link it to the Holocene 
demographic changes that were just mentioned, see e.g. Sutton and Koch 2008: 497-500). On 
linguistic grounds he points to the lack of clear isogloss bundling, which he says would be 
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needed in order to identify Pama-Nyungan as a genetic group28. He writes that only one 

typological feature has an areal distribution that corresponds exactly to the full set of 
languages currently classified as Pama-Nyungan. They all lack number segmentable non-
singular pronouns. He dismisses the feature that many (see e.g. Evans 2005, pp. 264-267) 
consider to be the most important innovation/form diagnostic of Pama-Nyungan, the first 
person dual pronoun ngali, by pointing out that although it does not occur in any non-Pama-
Nyungan languages, it is also missing in about one fifth of Pama-Nyungan languages, all 
on the geographical fringe. He argues that it is simpler to assume that the form diffused 
over a contiguous area, than that it was independently lost in eight separate regions. Both 
Sutton and Koch (2008) as well as Evans (2005) take up this point in their reviews of Dixon 
(2002) and argue that while loss is to be expected in all linguistic systems, Dixon’s account 
does not explain why this proposed diffusional feature, like many of the other features that 
could be reconstructed for Proto Pama-Nyungan, always stop at the Pama-Nyungan border. 
Evans (2005:270) argues that Dixon is literally correct when he says that isoglosses do not 
coincide, but that considering the number of forms that never go beyond Pama-Nyungan, 
and that have quite wide distributions within it, “… we have a very significant clustering 
indeed”. 

What emerges from this discussion is a tendency for scholars to have a “default 
position”. Evans himself suggests that disagreements between Dixon and ‘Pama-
Nyunganists’ are not really about data but rather about whether one considers a form 
“diffused until proven inherited, or inherited until proven diffused” (2005:264). However, 
holding a default position, whichever it may be, is not methodologically defensible. One 
should always be considering and comparing the likelihood of both hypotheses, and in 
some cases there will be no principled way of deciding which is the most likely scenario. 
We are then faced with and must accept possible indeterminacy. In the following section, 
we present a detailed regional study that shows that many of the problems found on the 
wider scale are just as evident at the lower level.  

28As already mentioned, due to the widely held assumption that all Australian languages must be related, 
Pama-Nyungan has often been treated as a subgroup and evidence in its favour has generally been presented 
in the form of a subgrouping argument (see Miceli 2004). 
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Map 1: Geographical extent of Pama-Nyungan and non-Pama-Nyungan (shaded) languages 

 
 

 
3. Regional patterns: the Pilbara29  

There are around 20 named languages recognised (by their speakers) in the larger Pilbara 

region.30 The received view is that the languages fall into a number of named ‘subgroups’ 

of Pama-Nyungan. While the labeling of these groups is well established in the Australian 
literature their status as genetic subgroups has not (yet) been strongly supported by detailed 
comparative reconstruction. It is reasonable to assume that the languages of the region are 

                                                 
29 We have chosen to present a single case study in order to provide a more detailed analysis. We consider this 
case study to be representative of the problems faced in unraveling the history of shared features in the 
Australian context, especially within Pama-Nyungan. For a detailed case study of areal features across the 
Pama-Nyungan/non-Pama-Nyungan boundary see Heath’s (1978) study of languages in Arnhem Land. For 
an overview of outcomes of language contact in Australia see also McConvell (2010). 
30 Named language varieties within the wider area that are not discussed here include Warriyangka, Pinikura, 
Thiin, Jurruru, Nhuwala, and Kariyarra. The materials available for these languages are especially limited and 
do not illuminate the issues. Sources used for the languages are: Yingkarta (Dench 1998a); Wajarri (Marmion 
1996); Thalanyji, Payungu, Burduna (Austin 1994b); Jiwarli and Tharrkari (Austin 1994a); Martuthunira 
(Dench 1995); Kurrama (Hill 2011); Panyjima (Dench 1991); Yinhawangka (Dench fieldnotes); Ngarluma 
(Kohn 1994); Yindjibarndi (Wordick 1982); Ngarla (Westerlund 2007, 2013); Nyamal (Dench fieldnotes); 
Nyiyaparli (Kohn fieldnotes). 
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related, at some level, but there is a degree of typological and morphosyntactic variation 
across the region that might initially suggest some depth to these connections. Map 2 
(below) shows the approximate original location of the languages referred to in this 
summary survey and the received classification into the named Ngayarta, Kanyara, 
Mantharta and Kartu subgroups based on O’Grady et al.’s (1966) original lexico-statistical 
classification, reinforced by O’Grady (1966) and Austin (1988) (see Dench 2001 and Koch 
2004 for reviews). More recent comparative work calls some aspects of this into question 
(Dench 1998b, 2001). Note that initial documentation of Yinhawangka postdates these 
classifications. 

Map 2: Approximate locations of languages and classification following O’Grady et al. (1966).

The languages of the southern Pilbara (including Jiwarli, Tharrkari, Thalanyji) and the 
northern Pilbara (Nyiyaparli, Nyamal, Ngarla) have an essentially ergative pattern of 
alignment with varying degrees of tripartite case marking within the nominal paradigm and 
some differentiation in case assignment by predicate type and clause type (see Austin 1981c, 
Dench 2006, 2008). By contrast, languages in the central Pilbara (Panyjima, Yinhawangka, 
Kurrama, Yindjibarndi, Martuthunira, Ngarluma) have innovated a consistent accusative 
alignment and a productive passive voice (Dench 1982). While there is some similarity in 
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nominal morphology across the region, the verbal inflectional paradigms show a high 
degree of diversity both in the number of categories represented and the inflectional forms 
employed (Stirling & Dench 2012). Languages in the southern Pilbara share patterns of 
switch-reference in subordinate clause with languages to the east (Austin 1981a), but these 
patterns are not diffused more generally within the Pilbara. 

Despite this diversity and the relatively secure assumption of an ultimately shared 
origin, grouping the languages is problematic. The phonological changes that have occurred 
in a number of the languages (and the region is a little unusual in Australia in showing 
evidence of sound change) are restricted in extent and provide little basis for anything more 
than very low-level subgrouping (O’Grady 1966, Austin 1981b). At the same time, the 
phonetic bases of these changes are reflected in a range of languages in ways that suggest a 
tendency to genetic drift, or diffusion of phonetic traits (Dench 2001). The diachronic 
investigation of paradigms and forms confronts a not uncommon problem in the Australian 
context; the reconstructions arrived at differ little from those posited for the presumed 
highest order grouping of the languages; Pama-Nyungan.  

The resulting picture is one of significant diversity arising from some deep 
differences (verbal systems) and a range of perhaps more shallow shared similarities with 
different regional distribution. For these latter cases especially, it is difficult to determine 
whether they have arisen from a shared inheritance or through processes of diffusion. As 
we have suggested above, the ultimate explanation must lie in particular patterns of 
multilingualism across the region (both in the past and in recent times), the relative salience 
for their speakers of particular linguistic features as markers of language difference, and 
associated with this the appetite for variation within the community of speakers of any 
identified linguistic variety.  

What can we say then of patterns of cultural and social connection that might inform 
these questions? The traditional language communities of the region can be grouped by 
some broad cultural criteria, the most salient features of which include the westward extent 
of particular male initiation rites (their linguistic significance first being suggested by 
O'Grady 1958) and the patterning of kinship systems (first discussed by Radcliffe-Brown 
1913). However, these traits do not pattern in a way that immediately suggests distinct 
cultural clusters and there is no evidence that the different practices inhibited contact and 
extensive interaction between groups.   

Some evidence of historical connections between particular communities of speakers 
can be gleaned from traditional narrative texts. For example, a set of traditional 
Martuthunira stories (Dench 1995) describes the introduction of the returning boomerang 
and hafted stone axe in a context of conflict between inland and coastal peoples. Interwoven 
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stories also describe the establishment of coastal trading routes and the seemingly more 

peaceful introduction from the east of those patterns of male initiation mentioned above.31 

What emerges in these stories is a received understanding of a historical distinction between 
coastal people—who subsisted on marine, mangrove estuarine coastal hinterland 
resources—and people who inhabited the inland river valleys and plateaus. 

As in most other parts of Australia, multilingual language contact was the norm 
(Sutton 1997). In the Pilbara, traditional marriage patterns were exogamous and this 
exogamy was encouraged by a system of promised marriage established through male 
initiation arrangements that brought with them extensive patterns of kin avoidance. There 
was thus some incentive to establish important relationships with people already at some 
social distance. Children naturally grew up speaking at least their mother’s and their 
father’s languages. 

Colonial settlement in the 1870s severely and irrevocably disrupted historical social 
patterns. European contact and settlement resulted in the partial collapse of coastal 
populations from a range of introduced diseases (many likely preceding European 
settlement) and the ravages of an enforced labor program in the early pearling industry. The 
more extended post-colonial period was characterised by the apportionment of much of the 
land into pastoral holdings on which introduced stock were tended by a primarily 
indigenous workforce who thus mostly remained on their traditional country or were 
moved as largely intact extended family groups from traditional inland country to the by 
now less populous coastal regions. General labour strikes among the indigenous pastoral 
workers in the mid-20th century led to further forced displacements (from pastoral properties 
and traditional homelands) and generally greater daily contact between speaker groups in 
government ‘ration camps’ or town fringe camps. The changes have meant greater 
prolonged contact between the languages originally spoken in the inland ranges 
(Yindjibarndi, Kurrama, Panyjima) with those of the coast and southern Pilbara than was 
likely to have occurred prior to European settlement. Other than a few early wordlists 
dating from the late 19th century, there are no descriptions of the languages before O’Grady’s 
initial short sketches based on data collected in 1958. In the absence of any substantial 
records of languages from the time of first settlement it is now very difficult to determine to 
what extent patterns of similarity we see in the descriptions of Pilbara languages that may 

31 Earliest dates for these artifacts are between 12-15,000 bp, at a time of relatively fast rising sea levels (Peter 
Veth, personal communication) and thus what was likely to have been a time of demographic pressure and 
social upheaval on the coast. If the stories do indeed date from that time, and if they do relate relatively local 
events, then it would assume an extreme degree of linguistic conservatism to expect linguistic patterns from 
those times to have survived into the modern languages. The introduction of initiation rites, woven into these 
same stories, is likely to be of more recent origin and is thus more likely to have linguistic correlates.
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be due to contact reflect relatively recent conditions of social interaction rather than the 
longstanding traditional multilingualism engendered by exogamy. 

Received traditions of linguistic integrity apply more to country 32  than to 

(communities of) speakers in a similar way to that described by Merlan (1981) and Sutton 
(1997). Languages belong to country and speakers traditionally identified both with a 
language and with a country (see also descriptions in Koch and Nordlinger 2014, Harvey 
2011). While language identity was perhaps primarily mediated by affiliation to country 
historically, in the modern context this is less clear and an affiliation to language is often 
constructed as a claim to country. We see some contestation over which linguistic variety is 
properly associated with particular country and also negotiated succession in cases of 
language loss. There is also some interrogation of what properly constitutes the named 
variety. It is difficult to know whether this has arisen as a result of more than three decades 
of legal struggle for rights to traditional land and the imperative to identify legitimate 
claimants, or whether this contestation has always occurred and has simply been 
exacerbated by modern circumstances. Argument about the legitimacy of association with 
country based on linguistic affiliation naturally brings with it a particular metalinguistic 
awareness. 
 Folk descriptions of dialect and language differentiation now very often cite lexical 
differences between varieties (sometimes with strong assertions to the exclusive provenance 
of particular forms despite evidence that these have been common to a number of languages 
for at least a number of generations). Thirty years ago, linguists’ questions about perceived 
differences between varieties often produced statements about phonological differences. 
Speakers described general impressions but also recognised the sometimes subtle 
phonotactic differences among languages with similar inventories—using particular 
(apparently cognate) forms to exemplify. Lexical differences were certainly recognised, 

usually simply taken for granted, often with reference to received shibboleths.33  

                                                 
32 In the Australian context references to Aboriginal land generally use the term ‘country’ (rather 
than ‘ territory’, ‘land'), to describe areas of land with which there is some identified connection—proprietary, 
spiritual, etc. Thus common formal meeting protocols in Australia, including in the parliaments, often include 
a ‘Welcome to country’ and/or 'Acknowledgement of country’ to respect the indigenous inhabitants of the 
particular area in which the meeting is taking place. In his speech as Australian of the Year for 2009, Dodson 
describes its sphere of reference in the following way: “[f]or us, country is a word for all the values, places, 
resources, stories and cultural obligations associated with that area and its features. His speech can be accessed 
from:  
 https://ncis.anu.edu.au/_lib/doc/MD_Press_Club_170209.pdf 
33 The naming of varieties by reference to a particular lexical feature, or isogloss, is common across Australia 
and is perhaps most interestingly described for the Western Desert region (see Miller 1971). In the Western 
Desert, names may consist of the local variant of a nominalisation of ‘go’, or a demonstrative form, followed 
by the proprietive or ‘having’ affix. Thus, Pitjantja-tjara, Yankuntja- tjara, Ngaanja-tjarra. Similar name 
constructions appear to exist in the Pilbara but are, interestingly, fossilised. Thus while the names Nyiya+parli, 
Panyji+ma, Yinha-wangka, Yindji+barndi, are all apparently based on demonstrative forms, the names are either 
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The speakers Dench worked with in collecting materials in Panyjima, Kurrama, 
Martuthunira, Nyamal and Ngarla would generally seek to achieve a linguistic purity in 
elicitation sessions—sometimes to the point of resorting to correspondence mimicry to 
construct a missing of forgotten word (Dench 2001). The use of alternative lexical items in 
freely offered narrative discourse was explained as stylistic effect or as generosity to 
protagonists with a different language background, but it was sometimes maintained that 
the alternatives were not ‘true’ native forms. At other times speakers described the use of a 
range of ‘synonymous’ forms (see Hansen 1984 for patterns of lexical use in the Western 
Desert). 

We noted in Section 1 that the comparison and reconstruction of pronoun paradigms 
has been given particular significance in the Australian context. The discussion that follows 
focuses on patterns of innovation in pronoun and demonstrative paradigms in the Pilbara 
languages. Dench (1994) presents an initial reconstruction of pronominal paradigms in the 
Pilbara and argues that it is particularly difficult to decide for any innovation whether it is 
the result of a shared inheritance or is the result of contact. The most extensive restructuring 
of the pronoun paradigm has taken place in the accusative Pilbara languages—Panyjima, 
Yindjibarndi, Kurrama, Ngarluma, Martuthunira—and in Jiwarli and Tharrkari. The 
remaining languages are relatively conservative. General changes within the paradigm 
involve the replacement of forms through the analogical extension of paradigm mates. Only 
the 1du.inc, ngali, remains immune to analogical restructuring within the non-singular 
paradigm, and it often serves as the base for other forms. While the analogical leveling of 
the paradigms in the different languages produces similar results, the base forms selected 
and the morphological forms employed differ and thus the languages remain very clearly 
distinct. 

Nevertheless, it is possible to identify some low level shared innovations that are the 
most likely to reflect a shared inheritance. These include (see Figure 1):  

1) Replacement innovation of 1pl.exc ngana-rtu (and ngantu-rtu) (Ngarla, Nyamal)
2) Replacement innovation of 1pl.inc nganyju-la (Ngarla, Nyamal)
3) Innovation of 3du piyalu (Ngarla, Nyamal, Nyiyaparli)
4) Compound oblique plurals with *karrangu (Yindjibarndi, Kurrama)
5) Replacement of 2pl based on 2sg: *nyinta-kuru / *nyinku-(ku)ru (Yindjibarndi,

Kurrama, Ngarluma)

no longer morphologically transparent or the root (and/or suffix) does not (now) occur in the language 
bearing the name. 
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6) The 3pl *thana shifts to a restricted demonstrative function (‘singular’) (Panyjima,
Yinhawangka)

7) Replacement of 1pl.inc based on 1du.inc: ngali-kuru (Yindjibarndi, Kurrama,
Ngarluma, Martuthunira, Panyjima, Yinhawangka)

8) Shift of *2pl (nhurra) to 2sg (Tharrkari, Jiwarli)
9) Innovation of exclusive pronouns in –ju (-1sgDAT) (Tharrkari, Jiwarli, Wajarri)
10) Innovated 1sg.DAT/GEN nganaju ( < *nganu–ju) (Tharrkari, Jiwarli, Wajarri,

Martuthunira)

Figure 1: Innovations in pronoun paradigms most likely reflecting shared inheritance 

The patterns shown here generally coincide with the received classifications, but with the 
following qualifications: Martuthunira is placed with the central Pilbara languages on 
feature (7) but with southern Pilbara languages on feature (10); Nyiyaparli (Palyku) is 
grouped with Ngarla and Nyamal rather than with Panyjima (the lexicostatistical studies, 
treat Palyku as in a ‘dialectal’ relationship with Panyjima). 

While these pronominal innovations are likely to have arisen through a shared 
inheritance, other innovations are more clearly diffusional. For example, there is 
widespread replacement of the original 1sgNOM pronoun form *ngayi by ngatha (a reflex of 
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an original 1sgERG), with just Martuthunira, Yindjibarndi, Kurrama, Ngarluma and Ngarla 
retaining reflexes of the original (Feature 11 in Figure 2 below). 

The diachronic development of demonstrative paradigms is complicated by the 
complex pragmatic functions of demonstrative systems. In the Australian context we see a 
range of innovations of category and form including the development and loss of adverbial 
forms, shifts from three-term to two-term systems, innovation of third person pronouns 
from demonstratives (and possibly vice versa), and the denaturing of paradigm sets into a 
small number of isolated non-inflecting particles (Koch 2009). Indeed, it is not necessarily 
the case that the demonstratives form a symmetrical or coherent system. In the Pilbara the 
reconstructed mid-distal (‘near you’) has a complex history that differs markedly from the 
proximal (‘near me’), and generally conservative distal. Table 2 lists demonstrative forms 
reconstructed from a comparison of Pilbara languages (note that no claim is made here 
about the deeper history of these forms within Pama-Nyungan). 
 

Table 2: Reconstructed demonstrative stems 

 proximal mid-distal Distal 

1) ergative 2) *nhulu 3) *palu 4) *ngulu 

5) nominative 6) *nhiya 7) *panha 8) *ngunha 

9) accusative 10) *nhinha 11) *panha 12) *ngunha 

13) dative/oblique 14) *nhurnu 15) *parnu 16) *ngurnu 

17) locative 18) *nhula 19) *pala 20) *ngula 

21) locational 22) *nhungu 23) — 24) *ngunthi 
 
The mapping of diachronic pathways for these demonstrative forms shows patterns of 
historical connection between languages that cut across other evidence. Thus, 
reconstruction of the proximal and distal demonstratives yields the following general 
patterns: In a set of southwestern languages including (at least) Jiwarli, Tharrkari, Thalanyji, 
Payungu and Purduna an original accusative form *nhinha, became yinha. In Martuthunira, 
the direct reflex of *nhinha has been lost with the shift to an accusative alignment system but 
the fuller paradigm reveals evidence of the earlier change (Feature 12 in Figure 2 below). 
The original nominative proximal stem has been replaced by a reflex of the original 
accusative in a set of languages including Payungu, Purduna, Jiwarli, Tharrkari, Yingkarta, 
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Wajarri and Yinhawangka. This change is not co-extensive with the aforementioned 
innovation. In particular it does not affect Thalanyji and Martuthunira (which thus remain 
conservative) and it extends to Yinhawangka, which by other criteria is closer to Panyjima 
(Feature 13 in Figure 2 below). Both the proximal and distal paradigms have been leveled 
on the nominative stem in a set of eastern languages including Ngarla, Nyamal, Nyiyaparli, 
Panyjima, Yinhawangka and Wajarri. In the latter two languages the proximal nominative 
is a reflex of the original accusative and thus this change follows the previously noted 
innovation (Feature 13). In Wajarri, the distal nominative stem is a reflex of an original mid-
distal accusative (Feature 14 in Figure 2 below). 
 
Figure 2: Innovations in 1sg pronoun (11), proximal and distal demonstratives (12-14), and the 

leveling of irregular verbs (15, 16). 

 
The history of the mid-distal is much more elaborate and involves the splitting of the 
original paradigm (Dench 2007). The result is the development of distinct paradigms with 
different functions built from original paradigm mates. 

The ergative mid-distal form descends as a third person pronoun in Nyiyaparli, 

Nyamal, Ngarla, Ngarluma and Wajarri.34 In Nyamal, Ngarla and Ngarluma the original 

genitive also survives in this paradigm, with the other forms being elaborations of the 
ergative. The original nominative descends as a mid-distal demonstrative in Panyjima and 
Yinhawangka with the locative surviving as member of this paradigm. Yingkarta shares the 

                                                 
34 Western Desert languages also have paradigms based on the *palu stem, for example the ‘definite nominal’ 
in Yankunytjatjara (Goddard 1985). 
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same pattern but the paradigm is described as a third person pronoun. In Wajarri, the 
nominative and locative forms survive and serve as the basis for separate demonstrative 
paradigms (‘distal anaphoric’ and ‘distal’ respectively—Marmion 1996). In Nyiyaparli, 
Nyamal, Yindjibarndi and Kurrama, the modern mid-distal is based on the original locative 
stem. In Thalanyji, the paradigm based on the old locative is a third person pronoun. In 
Martuthunira, only the locative form survives, as a non-inflecting ‘definite’ particle. 

25) Table 3: Paradigm reflexes of the *pa- mid-distal demonstrative (see Dench 2007)
*palu

*parnu
*panha *pala

Ngarla, Nyamal 3sg Ø Dem 

Ngarluma 3sg Ø Ø 

Nyiyaparli 3sg Ø Ø Dem 

Panyjima Ø Ø Dem 

Yindjibarndi, 
Kurrama 

Ø Ø Ø Dem 

Martuthunira Ø Ø Ø Part 

Thalanyji Ø Ø Ø 3sg 

Yingkarta, Payungu Ø Ø 3sg 

Jiwarli Ø 3sg Ø 

Wajarri 3sg Dem Dem 

Table 3 maps the extent of surviving reflexes of the original paradigm and their functional 
alignment with the pronoun paradigm (3sg), demonstrative paradigm (Dem) or as a non-
inflecting particle (Part). The innovations thus include paradigm splits and functional shifts, 
the creation of new forms to fill gaps in innovated paradigms, and varying degrees of 
analogical leveling—leveling which has proceeded differently depending on whether or not 
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the bases for the analogy are inflected members of the pronoun paradigm or of the extant 
proximal and/or distal demonstrative paradigm. 

The resulting picture is something of a patchwork of difference across the array of 
languages, in which the innovations shared and also not shared are changes that have arisen 
through analogy. The demonstrative forms are essentially transparent; they are unaffected 
by regular phonological change (though there are some sporadic changes). Given the 
general similarities of form and some degree of functional congruity there is little to prevent 
analogy operating both within and between languages (where these languages are spoken 
by bilinguals).  

A number of additional features can be added to the picture emerging here. The 
languages share a general reduction of an inherited conjugational complexity in the verb 
paradigm. The simplification has proceeded through the leveling of irregular verb forms on 
selected stems. In an arc of contiguous languages extending from the northern coast, across 
the inland ranges, to the southwestern coast of the region— in Ngarla, Nyamal, Nyiyaparli, 
Panyjima, Yinhawangka, Jiwarli, Purduna, Payungu, Yingkarta—the ‘past’ stem of a small 
set of originally irregular verbs serves as the new stem form (Feature 15 in Figure 2 above). 
Within this arc—in Thalanyji, Martuthunira, Ngarluma, Kurrama and Yindjibarndi—the 
new forms are built on the ‘purposive’ stems; a pattern also found in the Western Desert 
languages (Dench 1998b) (Feature 16 in Figure 2 above). 

As noted earlier, there are interesting differences in morphosyntactic patterning 
across the Pilbara including the innovation of an accusative alignment system and a 
productive active/passive voice alternation (Features 17 and 18 in Figure 3 below 
respectively), and the development of switch-reference in relative and purpose subordinate 
clauses (Feature 19 in Figure 3). 
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Figure 3: Innovation of accusative alignment (17), passive voice (18) and switch-reference in 

subordinate clauses (19). 

 
 
The patterns in Figure 3 are most like those in Figure 1, perhaps suggesting that the case 
marking and voice innovations are inherited innovations in a central Pilbara group. 
Martuthunira then presents a particularly intriguing case in that it shares quite marked 
typological features with Yindjibarndi, Kurrama, Panyjima, Yinhawangka and Ngarluma 
and has participated in a number of pronominal innovations that align it with this set of 
languages, yet on the other hand other innovations in the pronoun and demonstrative 
paradigms and the presence of a switch-reference system suggests a strong connection to 
southern Pilbara languages, including both Thalanyji and Jiwarli. Martuthunira is unusual 
in having both a switch-reference system and an interacting voice system (Dench 1987, 1995) 
and this begs the question of how this level of syntactic complexity might have arisen. 

Austin (1981a) demonstrates convincingly that switch-reference is a diffusional 
feature in Australia and thus it might initially be assumed that Martuthunira developed its 
patterns under diffusional pressure from neighbouring languages to its south and east. That 
is, switch-reference emerged into a system that had already innovated accusative alignment 
and a passive voice. However, a number of factors argue against this. First, it is difficult to 
imagine what kind of pressure might have led to the innovation of switch-reference (same- 
or different-subject marking) in a consistently nominative-accusative language that has the 
resources (a passive voice) to place patient and theme arguments into the morphologically 
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transparent nominative subject relation. Second, the Martuthunira subordinate clause verb 
morphology that marks switch-reference is formally quite similar to that of Thalanyji and 
Jiwarli, suggesting that either the switch-reference constructions were borrowed 
(supplanting existing subordinate clause inflections) or Martuthunira shares a history with 

these languages.35 The latter seems more plausible, which might suggest instead that it is 

accusative alignment and the passive voice that are the later developments in Martuthunira.  
The general alignment shift in this context is again an instance of leveling; the 

extension a nominative-dative pattern for transitive verbs into contexts where such verbs 

originally selected an ergative-accusative/absolutive pattern of marking (see Dench 1982).36 

Case marking patterns, like patterns of general leveling in the verb paradigm or the 
analogical creation of new pronoun and demonstrative forms are subject to indirect pattern 
diffusion and we return to the essential Australian problem. In the absence of extensive 
regular sound change as a guide to the stratification of genetic relationships among 
languages, we are forced to consider instead altogether more psychologically salient 
features as potential evidence—lexical similarity and differentiation, shared innovations 
and irregularities within paradigms, and interacting morpho-syntactic patterns.  

What is still missing from this discussion is some measure of relative salience. Unless 
we know in more detail which aspects of a language variety are salient markers of language 
distinctiveness for the multilingual speakers themselves, we cannot develop a complete 
understanding of which features may be subject to (relatively unconscious) convergence 
and which may be subject to (a perhaps subconscious) divergence. Ideally, we would like 
to be able to approach situations like that presented by the Pilbara languages with some 
knowledge of individual speaker variation and levels of tolerance for the kind of calquing 
of pattern and possible diffusion of form that might be expected in this multilingual context. 
Unfortunately, many of the language descriptions we have are based on data mostly 
salvaged from a few remaining speakers.  

 
4. Discussion and concluding remarks 
The two previous sections reveal the same problematic issues. The comparative Australian 
pattern at both wide and regional levels is unusual and detailed analysis fails to clarify the 
indeterminacy encountered when considering competing hypotheses. As already 
mentioned, the pattern can be described as a form/structure ‘mismatch’: we find much 

                                                 
35 Though determining this would depend on a detailed comparative reconstruction of verb morphology in 
the region, and that work remains in its infancy.  
36 The Martuthunira passive might then involve the borrowing of a construction (in the case of the derivational 
passive) or the reanalysis of existing morphology (in the case of inflectional passives). 
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structural similarity – near identical sound systems, recurring patterns in morpho-syntax, 
recurring patterns of semantic structure – but cognate densities are often lower than 
expected, with a variety of quite different forms often associated with what are essentially 
the same semantics (whether lexical or grammatical categories are involved). The significant 
clustering of features that we often find, such as in the case of Pama-Nyungan, suggests that 
we are dealing with genetically related languages, but the overall pattern is not consistent 
with family-tree like transmission. 

Although the Australian situation is rendered more complex by the paucity of sound 
change, which usually provides essential clues on stratigraphy, comparative patterns that 
reveal a form/structure mismatch are not confined to Australia and are not uncommon. 
They are commonly found in linguistic situations characterised by a high degree of 
multilingualism. One detailed study of languages that display this type of pattern is 
François (2011), which focuses on the Torres and Banks islands of Northern Vanuatu. Here 
a group of seventeen closely related Oceanic languages have developed morpheme for 
morpheme inter-translatability (or structural isomorphism) but where the actual 
phonological forms involved are often completely distinct. An example sentence from two 
of these languages, Lemerig and Koro, illustrating the very obvious mis-match (data from 
François 2011: Table 1) is given below: 

 

Ross (2001) describes the development of a similar mismatch in Takia, an Oceanic language 
whose speakers are currently bilingual in the Papuan language Waskia. The Takia lexicon 
has been semantically reorganised, along with the morpho-syntax, so that it closely matches 
that of Waskia, but there has been little to no borrowing of forms. When comparing Takia 
to its Oceanic relatives we therefore find a mismatch that goes in the opposite direction to 
that typical of Australia: many forms are shared, but little else—there has been a general 
structural divergence. From these and other studies, we can draw the conclusion that 
structure and form may follow quite different historical paths. 
 Moreover, studies of highly multilingual contexts (see also Epps and Michael, this 
volume), strongly suggest that phonological form is a more salient marker of language 
distinctiveness than semantic or grammatical structure. François (2011:234) argues that “[i]n 
speakers’ meta-discourse, the distinctive identity of each particular language is typically 
defined by the form of its words rather than by their structural properties, which appear to 
be less accessible to spontaneous representations.” It follows that structure is more likely to 

LEMERIG tær ɪ ɣɒlɒl ʔørmaʔ ʔæ.kiʔis n tɛktɛk mʊɣʊt 
KORO nɪr tɪ rɔŋ taβul wʊs.mɛlɛ ɔ βalβalaw namɪɣɪn 
 3pl NOT.YET1 know properly NOT.YET2 ART speech POSS:1incl.pl 
 They don’t know our language very well yet. 
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converge while word forms are more likely to be either maintained as distinct or become 
distinct (in the case of related languages) due to this speaker bias. Most of these studies 
therefore explain the fate of word forms—whether they are maintained as distinct or are 
differentiated—by highlighting the emblematic role of languages in these multilingual 
contexts. Word forms, being highly salient, are then best at fulfilling this particular role. 
François (2011:228-229) explains form differentiation in Northern Vanuatu in terms of a 
broader social bias for cultural differentiation in place in this part of Melanesia. 
 However, a recent study by Ellison and Miceli (to appear) suggests that specific social 
factors giving languages a high emblematic function are not necessary for form 
differentiation to occur. The study investigates the lexical choices of Dutch/English 
bilinguals through the administration of a production task designed to identify any 
cognitive bias either for or against the selection of similar forms when language distinctive 
options are also available for the target meaning. Using the choices of monolingual speakers 
as a baseline, a statistically significant bias against similar forms is identified. Simulations 
of the diachronic effects of such a bias show that in  communities with ongoing bilingualism 
and substantial numbers of bilinguals, forms will be replaced at much faster rate than they 
would be if those languages were to have no bilingual speakers. That is, there is an apparent 
tendency towards differentiation without any particular social biases favouring 
differentiation being in place (though these may, of course, amplify the effect of the bias if 
they do exist). Since we rarely know the exact sociolinguistic conditions prevailing in a 
given context prior to historical documentation — one of the criticisms often extended to 
explanations that rely on social factors — this result is particularly useful. It suggests that 
an assumption of ongoing active multilingualism is a sufficient basis for arguing that 
differentiation may have occurred. 
 Given the paucity of sound change in Australia and the likelihood that 
multilingualism extended well into the past, the presence of such a cognitive bias may help 
to explain why we might find the high replacement rates posited between certain pairs of 
neighbouring languages that are assumed both to be related and to have remained in close 

contact.37  Since cognate word forms would not be differentiated much by sound change, 

the bias would affect a larger portion of the vocabulary and give rise to a higher replacement 

rate than in situations where sound change has a more prominent role.38 Similarly, the bias 

is likely to have its strongest effect when languages that come into a relationship of 
bilingualism are closely related because there will be more cognate forms to be affected. The 

                                                 
37 Harvey (2011) gives specific examples of such cases where as little as 8% of the basic vocabulary is shared. 
38 Avoidance of word forms due to social practices such as death-taboo is one example of a social factor that 
could have amplified the cognitive bias identified in Ellison and Miceli’s study. 
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Australian pattern—at both the macro-level of Pama-Nyungan and micro-levels such as in 
the Pilbara—is therefore likely to reflect relatively long periods of unbroken transmission 
in a multilingual context. 

It may be possible to do more with the findings of Ellison and Miceli’s study than 
just providing general explanations. For example, an investigation of the patterns of form 
replacement in a group of languages may be useful in gaining insights into contact 
relationships within a region. A study focusing on the Pilbara is currently under way (Miceli 
2015b), comparing the number of expected shared replacements between pairs of languages 
(calculated on the basis of individual rates of replacement) to the observed number of 
replacements. Initial results are suggestive of a weak bilingual differentiation bias between 
Martuthunira and Kurrama.  

To conclude, Australian languages offer unique insights into the complex interaction 
between genetic relationship and language contact in an areal setting. They lead us to 
consider often ignored questions such as whether contact-induced change may actually 
proceed differently depending on whether languages are genetically related or not. They 
further establish the emerging picture that structure and form often have independent 
histories, which we see reflected in the history of paradigms as well as in the history of the 
lexicon. They highlight the problematic nature of the traditional assumption underlying 

comparative work that all speaker internal change is also language internal39. Although 

many difficulties are encountered in seeking to determine the historical processes that have 
given rise to the current distributions of shared features in Australia, there are valuable 
opportunities here. It is likely that ongoing detailed comparative study of Australian 
languages will continue to push traditional theoretical boundaries in interesting ways. 
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PART II 
UNDERSTANDING IMBALANCE: MECHANISMS & IDENTIFICATION 

OF RAPID, CONTACT-INDUCED LEXICAL DIVERGENCE 

The first of the two chapters in part II investigates how the Pama-Nyungan type of 
unbalanced pattern could have arisen, focusing on the identification of a possible cognitive 
mechanism. The second chapter in this part is different in style to previous papers partly 
due to the strict guidelines and requirements of the European Association for 
Computational Linguistics  overseeing the publication. This paper presents a simulation to 
determine the amount of lexical data required (under a particular model) to distinguish 
contact-induced lexical divergence from standard lexical divergence, when using lexical 
data alone. It will be obvious from reading that this simulation and paper pre-date the 
experimental chapter. The findings stemming from the simulation highlighted the need to 
focus on the degree of balance of the overall comparative pattern as it is difficult to 
demonstrate the effects of contact-induced lexical divergence using lexical data alone. 
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LANGUAGE MONITORING IN BILINGUALS AS A MECHANISM FOR  

RAPID LEXICAL DIVERGENCE40 

 
T. MARK ELLISON    LUISA MICELI 

Australian National University  University of Western Australia 
 

 
Recent studies have highlighted divergent change as a more common outcome 

of language contact than previously thought. While convergent change is often 
attributed to bilingual cognitive pressures, divergent change has usually been 
explained by appealing to sociocultural factors. We argue that the effects of social 
pressures on linguistic systems must nevertheless be realized in how language is 
processed in the individual bilingual speaker and, therefore, that divergent change is 
also ultimately rooted in bilingual cognition. Since lexical forms are most susceptible 
to contact-induced divergent change we focus on their production. We begin by 
developing a cognitive model that combines Grosjean’s language mode with a later 
output-monitoring stage. The parameters to the model are then fit to the results of an 
experiment in which bilinguals are seen to avoid shared lexical items. These best-fit 
parameters form the basis of a series of multi-agent simulations that show rapid 
divergence in the lexicon of languages with large proportions of bilinguals. We 
consider the implications of these findings for the psycholinguistic study of bilingual 
lexical selection, the construction of phylogenies and the reconstruction of language 
family histories. 
 
Keywords:  
bilingual lexicon, cognitive bias, contact-induced change, divergence, language contact, 
phylogeny  
 
 

1. INTRODUCTION. The default assumption in linguistics is that language contact leads to 
convergent change. However, as recent works highlight –– e.g. Muysken 2013, Braunmüller 

                                                 
40 The authors’ names are listed alphabetically, and take equal responsibility for the work presented here. The 
paper has benefited from discussions and/or feedback from a number of colleagues, the editors and two 
anonymous referees. In particular, we wish to thank Bethwyn Evans, Nicholas Evans, Nicolas Fay, Simon 
Greenhill, Shelly Harrison, John Henderson and Erich Round. All flaws remain our own. Data and code used 
in the preparation of this paper are available at http://bld.markellison.net/ and 
http://muse.jhu.edu/article/XXX/. T. Mark Ellison was in part supported in this work by Australian 
Research Council grants DP120104237 and FL130100111. 
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et al.. 2014, and Evans’s recent plenary address at the International Conference for Historical 
Linguistics (Evans 2015) –– this is not the only possible outcome. Increasingly, empirical 
studies of contact situations identify stability and even divergence as potential outcomes, 
and also find that convergent and divergent change occur at the same time (Höder 2014). 
For example, there are now several well-documented cases of scant lexical borrowing 
coupled to extensive structural convergence (e.g. Ross 2001, Aikhenvald 2002, Epps 2007), 
while François 2011 describes a situation of ongoing contact that has given rise to divergence 
of word forms and convergence in structure (semantics and morphosyntax). François argues 
that the languages of Northern Vanuatu can now be effectively described as having one 
grammar but seventeen distinct lexicons (François 2011:223-224). Arnal (2011) proposes a 
similar trajectory for Catalan in recent decades: convergence with Spanish in structure, 
along with emerging divergence in the lexicon (see also Kasstan 2013 on lexical 
‘distanciation’). O’Shannessy (2015a) and (2015b) has likewise observed ongoing 
differentiation of lexical forms between Warlpiri and Light Warlpiri in the community of 
Lajamanu (northern Western Australia). Harvey (2011: 365-366) suggests that certain 
contact situations in pre-colonial Australia would have favored the creation of neologisms 
and derivation, rather than convergence due to borrowing, consequently giving rise to 
divergence in the repertoire of lexical forms.  

Thus, it can be argued that divergence is more common as an outcome of language 
contact than the traditional emphasis on convergence in the literature suggests. The 
overrepresentation of convergence in the contact literature may therefore be partly due to 
the fact that it is easier to identify and describe, as there are limited possibilities on how 
languages may converge, whereas divergence can be achieved in many different ways. It 
may also stem from linguists’ greater interest in grammatical structure than the lexicon, 
since the impact of divergence appears to be most obvious in word forms. The privileged 
status of convergence may furthermore be linked to the assumption that it is a more natural 
outcome of bilingual cognitive processing––associated with cognitive overload of the 
bilingual speaker (see e.g. Matras 1998, Matras 2007)––while divergence, when discussed, 
is always attributed to specific, idiosyncratic social circumstances. For example, in the 
northern Vanuatu case, François’ explanation for lexical differentiation is that speakers’ 
greater awareness of lexical forms renders them potential emblems of locales, while the 
relatively unconscious use of language structures makes them unsuitable for this role 
(François 2011: 224). The key motivator, he contends, is a Melanesian ideological bias that 
fosters cultural and linguistic differentiation – namely, a predilection to ascribe things and 
people to specific places (François 2011: 228). (Harvey 2011), likewise appealing to speakers’ 
awareness of word forms, accounts for the low rates of shared lexical items in certain 
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contiguous related languages across northern Australia as the by-product of emblematic 
code-switching. Using a distinctive lexeme at the point of code-switching highlights the 
switch, while using shared vocabulary may result in the switch passing unnoticed. Both of 
these proposed explanations link the divergence of the lexicon to the conscious expression 
of language identity––whether emblematic of group and/or place. 

Although we do not deny the role of social factors, in this paper we argue that the 
effects of social pressures on the linguistic systems must nevertheless be realised in how 
language is processed in the individual bilingual speaker––and therefore that lexical 
divergence, like convergence of structure, is also ultimately rooted in bilingual cognition. In 
order to explain the impact of social pressure on individual linguistic behaviour, we develop 
a probabilistic model of bilingual language control in lexical production. Our model 
combines Grosjean’s LANGUAGE MODE (Grosjean 1985ab, Grosjean 2001) with a production 
output-monitor (as in e.g. Levelt 1989). Both of these components find ample support in the 
psycholinguistic literature but we argue that since neither, on its own, adequately accounts 
for the full range of published experimental results, they should be integrated into a single 
model. One of the predictions of the resulting model is that bilinguals at least partially in 
BILINGUAL MODE, motivated to respond in a particular language and hence to monitor their 
production, will avoid vocabulary common to their two languages. In the psycholinguistic 
literature shared vocabulary items are referred to as cognates, regardless of whether this is 
by direct inheritance or borrowing. In historical linguistics the term is instead used 
exclusively to refer to word forms––however dissimilar––inherited directly from a common 
ancestor. To avoid confusion, we use the novel term DOPPEL for shared word forms in the 

general psycholinguistic sense, and reserve COGNATE for inherited items.41 

We present the results of an experiment designed to test our lexical production model 
and in particular the doppel-avoidance prediction. Dutch-English bilinguals completed a 
task specifically designed to trigger activation of both languages, while requiring a response 
in English. Response contexts were constrained semantically such that in each case a doppel 
or an English-only word form could be used. In comparison to a monolingual English 
speaking control group, bilinguals displayed a preference for distinctive vocabulary. We 
show that the observed degree of doppel avoidance supports our model of production 
where both output-monitoring and language mode are involved, and that, in the long term, 
output-monitoring is likely to result in bilinguals using doppels significantly less frequently 
than they occur in their environment. 

                                                 
41 As examples, English ten [tɛn] and Polish dziesięć [dʝæjçeɲtç] are cognates, but since they are not similar to 
speakers (excluding perhaps Indo-Europeanists), are not doppels. In contrast the translation equivalents, 
English perfume and Dutch parfum are doppels because of their similarity in meaning and form, but not 
cognates as they do not derive via normal transmission from a common ancestor. 
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Using the levels of bilingual mode and monitoring inferred from the experimental 
data, we develop agent-based simulations of the longevity of shared vocabulary in the 
presence of variously sized communities of bilinguals. We show that even a small bias such 
as that identified in the experiment can potentially lead to quite rapid lexical replacement, 
and that the greater the overlap in speech communities the more rapid the loss of shared 
forms. 

2. A BILINGUAL BIAS IN LEXICAL PRODUCTION. In this section, we present and justify a formal
model of bilingual lexical production. We start with the simplest possible model of 
bilingualism––two monolingual systems in one head––and revise this progressively, in the 
light of understandings of how language production works in the bilingual mind. The 
complete model will then be tested against experimental evidence in §3. 

2.1. MONOLINGUAL LEXICAL CHOICE. The modeling of bilingual production begins with a 
simple functional model of monolingual lexical choice. Uses of lexical items––and thus their 
functional meanings––can be inferred to a remarkable extent from their distribution (Baroni 
& Lenci 2010). In a basic account of production, the distribution of forms uttered for a given 
meaning is the same as the distribution of forms encountered by the user when that meaning 
has been inferred. Numerous psycholinguistic studies provide evidence of a frequency 
effect in lexical production, with more frequent words being faster to retrieve and more-
often produced (Oldfield & Wingfield 1965, Rubenstein 1970, Dell 1990, Griffin & Bock 1998, 
Garlock et al.. 2001, Alario et al.. 2002). So a model of lexical acquisition should reflect not 
just the set of meaning-form pairings, but also their frequency. 

Using 𝑓 for form, 𝑠 for meaning, and 𝑙 to denote the language, we express the relative 
frequency (R) with which a language learner hears a form-meaning combination, in the 

context of language 𝑙, as 𝑅(𝑓, 𝑠|𝑙). In this minimal model, the probability (in monolingual 

mode: PM) of using form 𝑓 on a future occasion to express meaning 𝑠 in language 𝑙 is the ratio 
of the relative frequency of the combination to the marginal frequency of using that meaning 
in that language (1). 

(1) 𝑃8(𝑓|𝑠; 𝑙) = 	
𝑅(𝑓, 𝑠|𝑙)

∑ 𝑅(𝑓, 𝑠|𝑙)=
>

This model does not take into account effects known to have an impact on production 
frequency, such as collocations and semantic contexts. However, these conditioning factors 
can be regarded as components of the functional meaning of the form, by treating them as 
conditioning the semantic/pragmatic meanings. 
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2.2. TWO MONOLINGUALS IN ONE PERSON. The simplest model of bilingualism treats the 

bilingual as two monolinguals in one person. While rarely voiced explicitly, this model is 
often implicit in discussions of bilingual proficiency, in which monolingual norms are 
considered a gold standard. Under this account, we can model speech production in a 
bilingual as the combination of monolingual production engines plus a switch to select the 
language to be spoken. 

In the TWO-MONOLINGUALS-IN-ONE-PERSON MODEL of bilingualism (hereafter the 2M 

MODEL for brevity), language selection occurs by manipulating the language parameter to 
the conditional probability distribution. So, if the speaker attempts to use target language t, 

then they will produce forms f for meaning s with probability 𝑃?8(𝑓|𝑠; 𝑡) (the subscript 2𝑀 
denoting the 2M MODEL). Another way of expressing this conditioning is to form a weighted 

sum of the distributions for each language by a selection coefficient 𝛿DE which is 1 if and only 

if the target language 𝑡 and the actual language 𝑙 from which the word form comes match, 

i.e. 𝑡 = 𝑙, and 0 otherwise. 
 

(2)					𝑃?8(𝑓|𝑠; 𝑡) = ∑ 𝛿DED 𝑃8(𝑓|𝑠; 𝑙) 
    
Evidence has accumulated that this model is an insufficient account of language processing 
in bilinguals. Its greatest shortcoming is that it does not admit any influence from the lexicon 
of the nontarget language in lexical production. However, this influence has been observed 
in many naturalistic phenomena and in experiments (see e.g. Myers-Scotton 2006, de Groot 
2011 for summaries). Furthermore, the model is inconsistent with the commonality of loan 
words as an outcome of language contact. The two-monolinguals model would instead be 
more compatible with the unusually low levels of lexical borrowing exemplified by 
Athabaskan languages such as Montana Salish. In these languages word forms for novel 
European concepts have typically been constructed by combining native components, 
rather than borrowing (e.g. Montana Salish p’ip’úyšn ‘automobile’, literally ‘wrinkled feet’, 
see Thomason 2001: 80) –– but such cases are infrequent and generally regarded as 
exceptional. 
 

2.3. LANGUAGE MODE: THE SHIFTING WEIGHTS OF A BILINGUAL’S LANGUAGES. Due to these 
shortcomings, a number of studies by Grosjean (e.g. Grosjean 1985a, Grosjean 1989) have 
made the case for treating bilinguals not as composite, bipartite language users, but rather 
as having a unique and specific linguistic configuration of their own. Grosjean’s model of 
the bilingual elaborates the simple switching model presented in the previous section. There 
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is still a switch that selects a target language (or ‘base language’ in his terminology) from 
the speaker’s repertoire. However, this selection is not all or nothing. There is an additional 
parameter, LANGUAGE MODE (see e.g. Grosjean 2001), which determines how strictly 
language selection is applied: when the value of the parameter is MONOLINGUAL MODE, the 
speaker behaves similarly (as much as is possible) to a monolingual of the target language; 
when the value of the parameter is at the other extreme, full BILINGUAL MODE, the speaker 

freely mixes both their languages in production.42 A continuum of variation links these two 

extremes.43 

There are a number of factors that influence selection of the target language and 
language mode. These include: the languages available to the interlocutor (if the interlocutor 
shares more than one language with the bilingual, they are more likely to be in bilingual 
mode, at least to some degree, for their interactions), languages recently encountered, the 
formality of the situation, the cultural appropriateness of languages in the situation, and 
topic. 

Formalizing Grosjean’s model requires a simple adjustment to the 2M model, see 3 
below. Rather than the bilingual having two monolingual conditional distributions with an 
either-or switch, in Grosjean’s account, the two distributions are combined in a linear 

superposition. Once again, we use 𝑡 for the TARGET LANGUAGE (Grosjean’s BASE LANGUAGE), 

𝑠 for the meaning, and 𝑓 for the form. There is a new parameter, 𝑏, which represents how 
far the language mode is towards the BILINGUAL end of the continuum: if the speaker is in 

monolingual mode, then 𝑏 = 0, if they are fully in bilingual mode, then 𝑏 = 1. 
Monolingual mode is functionally equivalent to the 2M model developed in §3.1: one 

language is spoken at a time with no intrusions from other languages. In contrast, full 
bilingual mode (represented with subscript BM below) means that each language is equally 
likely to be represented in the output. This full bilingual mode is like the double-

monolingual model, but with uniform language coefficients: if a speaker has a set 𝐿  of 

languages, then the probability of drawing from the lexicon of any one of them is J|K|. These

42 It may not be wholly clear whether language mode is about readiness to use a language or actual production 
of language forms, in other words, whether language mode is a cognitive parameter or a behavioural 
description. Grosjean (p.c.) confirms that his definition of language mode as “(t)he state of activation of the 
bilingual’s languages and language processing mechanisms, at a given point in time…” (2008:39) is intended 
to include readiness to process (hear, read) speech/written language and not necessarily produce it, and so 
that is cognitive. This is indeed also de Groot’s (2011:289) interpretation, who expresses the relationship 
between language mode and behaviour in the following way: cognitive monolingual mode brings about 
monolingual behaviour, cognitive bilingual mode brings about bilingual behaviours such as code-mixing or 
code-switching. 
43 Green (1998) suggests an inhibition model of language control. This does not substantially differ from 
Grosjean’s account, as a shift away from bilingual mode towards monolingual mode can be interpreted as 
increasing inhibition of language B (LB) and as simultaneously increasing activation of language A (LA). 
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coefficients constitute a flat probability distribution over the speaker’s languages, and the 
derived conditional probability distribution over lexical forms, given this totally mixed 

lexicon, is the 𝑃𝐵𝑀(𝑓|𝑠) defined in (3). 
 

(3)						𝑃M8(𝑓|𝑠) = 	∑ 	 J|K| 	𝑃(𝑓|𝑠; 𝑙)D∈K  

   
Grosjean’s account of bilingualism (G) places production on a spectrum between 

selective monolingualism (as in the 𝑃?8  model) on the one hand and free and balanced 

language mixing (as in the 𝑃M8  model above) on the other. The conditional distribution 

𝑃O(𝑓|𝑠; 𝑡, 𝑏) in this account––expressing intermediate positions along the continuum––can 
be modeled as a linear combination of the two extreme models, weighted by the language-

mode parameter 𝑏, as in 4. 
 

(4)					𝑃O(𝑓|𝑠; 𝑡, 𝑏) = (1 − 𝑏)𝑃?8(𝑓|𝑠; 𝑡) + 𝑏	𝑃M8(𝑓|𝑠) 
 
Here is how this model works in practice. A bilingual in Scottish Gaelic (SG) and English 
wishes to express the meaning ‘winter’ in SG, while they are in 70% bilingual mode. The 
English conditional distribution offers only a single form winter for the meaning, while 
Gaelic offers geamhradh and gamh with (we ignore synonyms dùllaigh, and samhnaich as they 
seem marginal at best) at likelihoods (based on a Google search) of 73% and 27% 
respectively. Table 1 shows the expected distribution of output forms according to our 
formalisation of Grosjean’s model, the two-bilinguals model, and the fully bilingual model 
given above. Figure 1 shows how the frequency of use of each form varies with the language 

mode parameter 𝑏 and language target 𝑡. 
 

LEXEME PG P2M PBM 
geamhradh 0.47 0.73 0.365 
gamh 0.17 0.27 0.135 
winter 0.35 0.0 0.5 

 

TABLE 1. Likelihoods (based on artificial frequency figures) in the three models for five 
candidates expressing meaning WINTER: two from Scottish Gaelic (SG), one from English. 

The Grosjean model values assumed a language mode of 0.7. 
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FIGURE 1. Plot of PG by target language selection (SG left, English right) and language 
mode. Candidates are associated with only a single language each, and the two SG 

candidates (solid line and short-dashed line) have a web-derived distribution, while the 
English candidate form (long-dashed line) is without synonyms. Note that in the right-

hand graph, bilingual mode increases right-to-left. 
 

One key contrast between Grosjean’s model––when the speaker is in bilingual mode–
–and the 2M model is its treatment of shared vocabulary, that is doppels. In Grosjean’s 

model, if a form-meaning pair is the same or similar in both of a bilingual’s languages,44 

then the likelihood of using that form for that meaning is greater than it would be for a 
monolingual. This is because the probability of using the form in either language contributes 
to the total probability of using the form; for unshared vocabulary, there is no boost for the 
target language form from the nontarget language. 

For example, Dutch zak and French sac are doppels, sharing the meaning ‘bag’ and a 
similar pronunciation. Let us presume that in the respective language each form is 80% 
likely to represent that meaning.  

 

(5)					𝑃8(𝑧𝑎𝑘|𝐵𝐴𝐺; 𝑙 = 𝐷𝑢𝑡𝑐ℎ) 	= 	80%	 = 	𝑃8(𝑠𝑎𝑐|𝐵𝐴𝐺; 𝑙 = 𝐹𝑟𝑒𝑛𝑐ℎ)	

 
 
 

                                                 
44 In this article we do not address the issue of how similar two forms need to be to count as a doppel, though 
it is clear that doppelhood is relative and that what may count as a doppel for one bilingual speaker may not 
be so for another – for example, for a historical linguist who recognises patterns of sound correspondence, 
many more lexical items will be doppels than for the non-linguist! Here we restrict our examples and stimuli 
to forms that are highly likely to count as doppels for the majority of bilingual speakers and leave further 
investigation of the issue for future research. 
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Due to their similarity in pronunciation and meaning, these words are categorized as 
doppels, so the forms are treated as identical in the model. Recall that at language mode 1.0 
the bilingual’s languages will be evenly balanced, so the probability of using a Dutch word 

in bilingual mode 𝑏 is (1.0 − 𝑏) + 𝑏/2; with 𝑏 = 0.6, this number is 0.7. So in language mode 
0.6, a speaker will draw on Dutch for 70% of their lexical selections and French for 30%. In 
that case, the probability of producing zak (or its doppel) is 0.8 through the calculation 
shown in 6. 
 

(6)						𝑃O(𝑧𝑎𝑘|𝑠; 𝐷𝑢𝑡𝑐ℎ, 0.6) = 0.7	𝑃8(𝑧𝑎𝑘|𝑠; 𝐷𝑢𝑡𝑐ℎ) + 	0.3	𝑃8(𝑠𝑎𝑐|𝑠; 𝐹𝑟𝑒𝑛𝑐ℎ) 

 																																									= 	0.7 ∗ 0.8 + 0.3 ∗ 0.8 = 0.8 
 
So there is an 80% likelihood of saying something like zak for this meaning. However, no 
unshared Dutch vocabulary form can achieve a probability greater than 70% no matter what 
the meaning, because bilingual mode restricts the chance of drawing forms solely from the 
target language. 

Figure 2 shows how the probability of using a doppel increases relative to the 
probability of using a nondoppel alternative as language mode becomes more bilingual. 

This doppel advantage has been found in a number of psycholinguistic studies 
(which refer to it as the COGNATE ADVANTAGE or COGNATE FACILITATION). While we have 
characterized this advantage in terms of probability of realization, these studies look for the 
doppel advantage in naming latency and lexical decision timing, among other metrics. For 
example, Costa and colleagues (2000:196) show that Spanish-Catalan bilinguals respond 
more quickly in a picture-naming task when the name to be given is a doppel. Cristoffanini 
et al.. (1986) show that Spanish-English bilinguals are able to make lexical judgements––
decisions on whether a visually presented string of characters is an actual word in English–
–faster when the stimulus was a doppel with Spanish. Both of these types of facilitation 
seem likely to be reflected in higher production frequencies for doppels. There are many 
other studies confirming a special  
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FIGURE 2. Ratio of the probability of choosing a doppel in LA to that of choosing a nondoppel 
for meaning 𝑠. LB is assumed to also have a single form for this meaning––the doppel. The 
ratio increases from 1.0 as the bilingual shifts from pure monolingual mode (0.00) to full 
bilingual mode (1.00); in this latter case the bilingual is twice as likely to produce the doppel 
instead of the nondoppel. 

status for doppels (Roberts & Deslaurier 1999, Colomé, 2001, Colomé & Miozzo 2010, 
Szubko-Sitarek 2011).  

The existence of doppel facilitation proves that a bilingual’s lexica interact. It does 
not of itself prove that the level of this interaction varies from situation to situation. Grosjean 
(1997) describes a study showing differences in lexical selection made by French-English 
bilinguals as they respond to imagined, nonpresent French native speakers who were 
described as falling into one of the following three categories: (i) a monolingual just arrived 
in the US, (ii) a bilingual who has lived in the US for seven years but uses French at work, 
at home and socially (bilingual A), and (iii) a bilingual who has lived in the US for seven 
years but uses English at work and a mix of English and French in social and home contexts 
(bilingual B). Grosjean found that the French words used (operationalized by syllable 
counts) decreased in speech directed at interlocutors (i)-(iii), while English intrusions (by 
syllable counts) increased; see Figure 3a. He concludes that these differences reflect 
movement along the language-mode continuum from French-monolingual mode towards 
a more bilingual mode combining French with English. The graph in Figure 3b shows how 
the formalization in 8 below can account for these results by implementing increasing levels 
of bilingual mode. 
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a. b. 
 

FIGURE 3. (a) Grosjean’s experimental results showing differing degrees of intrusion of 
English (black) against French (gray) in response to interlocutor back-story (graph based on 
results reported in Grosjean 1997). Graph (b) shows the model predictions for level of 
intrusion as a function of bilingual mode. The bars show levels of bilingual mode––0.05, 
0.15, 0.25––that result in intrusion frequencies matching Grosjean’s experimental results. 
The number of items in the simulated data was scaled to match the syllable counts in the 
experimental results. 
 

2.4. LANGUAGE SELECTION BY MONITOR: MAKING SURE. de Groot offers an alternative 
explanation for Grosjean’s results (de Groot 2011:293; see also Dewaele 2001, de Groot 2002). 
She argues that, rather than reflecting shifts in language mode, they could equally be 
explained by differences in the level of output-monitoring operating in the speaker. 
Psycholinguistic accounts of language production have long made use of a monitoring 
component to explain a number of language behaviors, such as, for example, error 
correction and taboo-word avoidance (Levelt 1989, Dell & O’Seaghdha 1991). The same 
mechanism has figured in some accounts of bilingual lexical production as well (De Bot 
1992, De Bot & Schreuder 1993, La Heij 2005). 

In de Groot’s monitoring explanation, the French-English bilingual uses a high level 
of monitoring to catch and avoid English intrusions in order to deal with an interlocutor 
who is new to the speech community, and so less likely to be fluent in English (addressee 
(i) in the Grosjean experiment). In dealing with someone likely to be English-fluent as well 
as French-speaking, monitoring is relaxed and more intrusions are allowed (addressees (ii)–
(iii)). After describing the various required components below, we provide a formalization 
of the model linked to this explanation. 

 

MONITORING MODEL COMPONENTS. In the 2M model, on which the Grosjean (language 
mode) model is also based, there can be more than one way of expressing a meaning––for 
example, synonyms. We model this by having a probability distribution over possible forms 
associated with a meaning (for that language). In any single communicative moment, 
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however, only one form can be used: that is, the speaker will only select one word from 
possible options. The distribution, even if never realized except via a single choice, has 
psychological reality. This psychological reality, underpinning the probability of usage, is 
known as ACTIVATION. Activation is subject to other causal influences, such as PRIMING 
(Meyer & Schvaneveldt 1971, Schvaneveldt et al.. 1976, de Groot 1992), in which the 
activation of one percept or concept triggers the activation of another. For example, forms 
that are likely to be used in expressing a meaning are said to be PRIMED by that meaning. 

Languages as a whole can also have a level of activation. In the Grosjean model, 
language-level activation is determined by the target language and the language mode of 

the speaker. Formally, this corresponds to the probability 𝑃g(𝑙|𝑡, 𝑏) in which the likelihood 
of use of a particular language l is conditioned by the intended target language t and the 
language mode b (which is responsive to topic, languages known to the interlocutor, and so 
on). The level of activation for each language, in turn, conditions which forms are used: the 
more activated a language, the more likely its forms are to be used to represent meanings. 

The expression 𝑃hiE(𝑓|𝑠; 𝑡) = 𝑃8(𝑓|𝑠; 𝑙)	𝑃g(𝑙|𝑡, 𝑏)  denotes the level of activation of forms 
primed by the pattern of activations of meanings and languages. 

Activation lets us account for the disparity between context and experience on the 
one hand, and linguistic production on the other. For example, a simultaneous interpreter 
hearing input in Mandarin and rendering it into French has to deal with an environment 
awash with both languages––so both must be highly activated––which effectively places the 
interpreter at the bilingual mode end of the language-mode continuum, and yet these 
professionals manage to produce output in only a single language with scant intrusion. This 
mismatch between production and environment seemingly conflicts with Grosjean’s 
account of language mode. 

In accounts of production that include a monitor, the monitor narrows the choice of 
candidates from those activated by priming mechanisms. In the model suggested by de 
Groot, where there is no varying language mode, the forms of all languages will be equally 
activated or activated in proportion to their frequency in the experience of the speaker. 
Language selection happens when the monitor filters out all forms identified as not 
belonging to the target language. The equivalent of bilingual mode in this model is when 
the monitor is not applied, and so output forms are selected in a mix of languages. Crucially, 
therefore, this model replaces the continuum of language mode with a continuum of 
monitoring effort. 

In general, lexical production models involving a monitor must also include 
generation by a priming component as well. The priming component determines the 
probability of forms given a meaning and any other conditioning factors, such as language. 
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In contrast, the monitor takes as input the form and meaning to be expressed, as well as any 
other parameters, such as monitoring effort. These determine a distribution describing how 
likely each language is to be the source of the form. For example, the monitor in a French-
Dutch bilingual who is expressing the concept ‘shoes’ with chaussures should evaluate 
French as high probability and Dutch as low probability. But if the bilingual is expressing 
‘bag’ with sac, French and Dutch are more closely matched in probability due the 
phonological similarity of sac and zak. 

We envisage the monitor as not just a language-identification device, but also a filter. 
It acts to block production of forms whose identified language is not the target language, by 
modifying the activation of those forms (similar to Berg’s 1986 account of active 
monitoring). In our model, the monitor modulates the probability of using a form for a 
particular meaning based on how likely it is to belong to the target language. 

A number of neurological studies have localized monitoring processes to prefrontal 
areas of the cortex (Barch et al.. 2000, Veen & Carter 2002, Badre & Wagner 2004, 
Ridderinkhof et al.. 2004, Christoffels et al.. 2007, Brown 2013). For example, Petrides (1996) 
in discussing working memory, states that the mid-dorsolateral frontal region impacts free 
recall by its on-line monitoring of the output of long-term memory, in contrast to the mid-
ventrolateral frontal cortex that is more directly involved in active retrieval. The 
combination of free recall from long-term memory, with monitoring, is what we propose 
here as the mechanism for (mono- and) bilingual lexical production. Following Petrides 
(1996), then, we expect monitoring activity to be an integral part of production. 

We must also consider that there are a variety of social settings for bilingualism. In 
some settings, there is little pressure to avoid using more than one language within an 
exchange (see e.g. the discussion of code-switching presented in Meeuwis & Blommaert 
1998). In such contexts little effort needs to be allocated to monitoring. In other settings, 
using the ‘wrong’ language may be socially inappropriate, and so monitoring is likely to be 
strongly engaged (e.g., blocking the use of standard German in place of local German in 
everyday conversations in Switzerland). 

We model code-switching by a conditional probability 𝑃K(𝑙|𝑓, 𝑠; 𝑝k) over languages 

𝑙  given a form-meaning pair 𝑓, 𝑠  and monitor-parameters 𝑝k . This term expresses the 
likelihood of a particular language being responsible for the candidate form-meaning pair 

𝑓, 𝑠. Monitoring seeks to enforce the target language in output, so we require the identified 

language to match the target language (𝑙 = 𝑡), giving a monitoring term 𝑃K(𝑙 = 𝑡|𝑓, 𝑠; 𝑝k). 

This term is then applied to the pre-monitoring probability 𝑃lmnK(𝑓|𝑠; 𝑡	, 𝑝O) using Bayes’ 
theorem to fix a posterior postmonitoring probability. 
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(7)					𝑃lopEK(𝑓|𝑠; 𝑡, 𝑝k) = 	𝑘lopEK	𝑃K(𝑙 = 𝑡|𝑓, 𝑠; 𝑝k)	𝑃lmnK(𝑓|𝑠; 𝑡, 𝑝O) 
 

The level of monitoring can vary. We represent this variation by taking 𝑚 to consist of a 
single monitoring effort parameter varying between 0 (no monitoring effort) and 1 (maximal 

monitoring effort). At 𝑚 = 0, the probability estimate 𝑃K	that the form is from the correct 

language has the fixed value of J
|K|

. When 𝑚 = 1, 𝑃K takes the probability of producing the 

form from language 𝑙 with each language as an equally likely source. 
 

(8)						𝑃K(𝑙|𝑓, 𝑠; 𝑡, 𝑝O,𝑚) = 	𝑚	𝑘K	𝑃8(𝑓|𝑠; 𝑙) +
Jrk
|K|

 

    

When 𝑚  is zero, no monitoring is applied as 𝑃(𝑙 = 𝑡|𝑓, 𝑠;𝑚)  is uniformly 
unresponsive to the candidates for production. Consequently, the probability of realizing 
meaning 𝑠  with particular form 𝑓  is conditioned only by the effects of premonitoring 
priming. This models a scenario where speakers freely mix their languages, in response to 
priming––be it phonological, pragmatic or other kinds of priming. 

At the other extreme, we can imagine speakers exerting a maximum level of 

monitoring effort. In this case, the language-checking term 𝑃K(𝑙 = 𝑡|𝑓, 𝑠;𝑚) counterbalances 
differences in activation of the candidates due to priming, and selects for output a form most 
strongly identified with the target language. 
 

FORMALISATION OF THE MONITORING-ONLY MODEL. We are now in a position to offer a 
formalisation of de Groot’s (represented with subscript DG below) monitoring explanation 
of Grosjean’s (1997) experimental results. In this model, bilinguals have a fixed language 
mode (fully bilingual), and implement language selection in their monitor. We modify 

equation 7 above to have fixed probability 𝑝D associated with each language 𝑙.  
 

(9)					𝑃Ons(𝑓|𝑠; 𝑡) = 	∑ 𝑃8(𝑓|𝑠; 𝑙)	𝑝DD∈K ,			𝑃g(𝑙|𝑠; 𝑡) = 𝑝D 
                  

This new value is then inserted in 7 and 8 to give a combined probability 𝑃tO(𝑓|𝑠; 𝑡,𝑚) of 
expression of a form given meaning and target language. There are no parameters 

𝑝hiE, 𝑝k	to the activation component or the monitor (apart from monitoring effort m). 
 

(10)					𝑃tO(𝑓|𝑠; 𝑡,𝑚) = 	𝑘lopEK	(𝑚	𝑘K	𝑃8(𝑓|𝑠; 𝑡) +
Jrk
|K|
)	∑ 𝑃8(𝑓|𝑠; 𝑙)	𝑝DD∈K  
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This formalization of the model successfully accounts for the data in Grosjean’s experiment 
(Figure 4a).  

One form of supplementary evidence for the monitoring account,  (also noticed by 
de Groot 2011:293–4), is the number of hesitations encountered by Grosjean in the above-
mentioned experiment. These decrease as production becomes more language-mixed. 
Grosjean interprets the difference in hesitation frequency as a reflection of difficulty in 
finding the right word in French when in monolingual mode and of the need for finding an 
appropriate circumlocution, but de Groot suggests that these hesitations could just as well 
reflect the repression of non-French vocabulary by the monitor and the delay in expressing 
a low-activation candidate. Her conclusion is that this evidence does not favour either 
language-mode or language-monitoring accounts of language selection. 

Figure 4b shows the predictions of this monitoring-only model for doppel and non-
doppel forms, not investigated in Grosjean’s study. At maximum bilingual mode, we can 
see that while the model predicts an increased probability of expression of the non-doppel 
candidate as monitoring increases, this probability never exceeds that of the doppel 
candidate even at maximum monitoring levels. Figure 4c provides comparison with a 
situation where, rather than full bilingual mode, there is 67% activation of the target 
language and 33% activation of the other. In this case the non-doppel candidate DOES 
overtake the doppel candidate when monitoring effort exceeds the 50% level. This 
comparison demonstrates that combining differential language mode and differential 
monitoring into a single model of lexical production can potentially account for a wider 
range of speaker behaviors. This is the model that we discuss in the next section. 
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a. b. c. 

FIGURE 4. These graphs show the outcomes of de Groot’s monitor-only model. In (a), we see 
the simulation of the number of intrusions versus target-language forms for different levels 
of monitoring. Comparison with Grosjean’s results (reproduced in Fig 3a) show that 
monitoring can account for his data. Panels (b) and (c) however highlight a potential 
problem for the monitoring-only explanation. When monitoring is applied to equally 
activated languages (b), doppels are never deprecated in comparison to non-doppel 
alternative forms––no matter the degree of monitoring. At best, the doppel and the non-
doppel achieve their monolingual relative frequency when monitoring is maximized. Panel 
(c) shows a different situation, one where monitoring is applied in a state of unequal
language activation – 67% activation of LA, 33% of LB, or a language mode of 67%.
Doppel/non-doppel parity is achieved with approximately 50% monitoring, while further
monitoring renders the doppel a disfavored option. Section 3 presents an experimental test
of this situation.

2.5. BOTH LANGUAGE MODE AND MONITORING. We agree with De Groot’s conclusion that 
published experimental evidence does not favor either the language-mode or the language-
monitoring accounts of language selection. This may be because, in fact, BOTH processes are 
necessary to fully explain bilingual production. In this section, we argue that experimental 
evidence best supports a model that includes as essential parameters both language-mode 
variation and a monitor with variable degrees of strictness. 

 In the literature, the combined role of language mode and monitoring is most evident 
in those studies that control for language dominance of the speakers. Few bilinguals are 
balanced, or equally proficient in each of their languages. This is a consequence of the fact 
that languages are often acquired under different conditions and are used for different 
purposes and extents at various stages of the speaker’s life (Myers-Scotton 2006:38–45, 
Grosjean 2013a:7–11). The typical bilingual is therefore someone who has a dominant 
language. A study that takes into account participants’ language dominance is that by 
Grosjean (2013b:58) who finds that greater language proficiency helps a bilingual speaker 
avoid intrusions in a production task. Since speakers are (usually) more proficient in their 
L1, it follows that more monolingual levels of language mode can be achieved in a speaker’s 
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L1 than in their L2. The more balanced the bilingual, the less true this will be – due to a 
smaller gap in proficiency between L1 and L2. 

Given the discussion in § 2.2, we should, on the one hand, expect a greater 
likelihood/activation of doppels while a speaker is using a weaker language (usually L2), 
rather than their dominant language (usually L1). On the other hand, we would expect that 
L2 speakers engage their monitors more forcefully to check for language appropriateness 
than do L1 speakers. One reason for this is that L1 speakers are just less likely to have 
intrusions from L2 than vice-versa, so the need to check for them is decreased (Kormos 
1999). 

Doppel advantage varies in response to language mode: the more bilingual the 
language mode, the more doppel advantage we expect to see. However, this doppel 
advantage varies with the inverse of monitoring level: the less monitoring the greater 
doppel advantage retained. 

We summarise these expectations for L1 and L2 processing in Table 2. 
 

 

TABLE 2. Bilingual language mode and monitoring are weaker when a bilingual uses their 
L1. This leads to conflicting predictions about doppel facilitation. 

 
The expectations in Table 2 allow us to disentangle evidence for language mode from 
evidence for monitoring. Take, for example, Christoffels and colleagues’ (2007) examination 
of doppel advantage in German-Dutch bilinguals. While doppel facilitation in reaction 
times is not identical with final production probability, it seems unlikely that reaction-time 
advantage would not vary positively with frequency of production. Christoffels and 
colleagues (p.197) report a much higher facilitation of doppels in L2 than L1 in BLOCKED 

TRIALS in which all items are read in the same language. Similar L2 doppel-facilitation effects 
have been reported by others (e.g. Costa et al.. 2000, Lalor & Kirsner 2000:393, Dijkstra & 
van Hell 2003, Szubko-Sitarek 2011:202, Poarch & van Hell 2012: 426). This accords with 
speakers exhibiting a more bilingual language mode when using L2 than L1. In contrast, 
when participants were faced with language shifts between consecutive stimuli, the doppel 
advantage dropped in L2 production. We would argue that this resulted from the greater 
monitoring effort expended in order to ensure the correct language was used in this case.  

 
LANGUAGE MODE MONITORING 

 
MODE DOPPEL BIAS EFFORT DOPPEL BIAS 

L1 more monolingual weak positive weaker weak negative 
L2 more bilingual strong positive stronger strong negative 
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This behavioral evidence for monitoring is supported by additional neural data. 
Christoffels and colleagues (2007:200–1) find a negative electrophysiological response signal 
associated with doppels in two time windows: 275-375ms and 375-475ms. These may reflect 
an N2 effect (a primarily frontal wave of negative potential in the 200-350ms range), which 
has been identified as a mismatch detector and is also associated with conflict monitoring 
(Donkers & van Boxtel 2004). This signal is indicative of monitoring in the production of 
doppels. 

Thus there is evidence supporting both a language-mode effect, in terms of the 
activation of lexical items from a bilingual’s languages, and a monitor which ensures that 
only candidate forms reflecting the target language are realized. Without both components 
in the model, it becomes difficult to fully explain from Christoffels et al.. 2007. We therefore 
combine these two components into a single model giving an integrated account of bilingual 
lexical selection, summarised diagrammatically in Figure 5. 

 

 
 
 
 
 
 

 
 

FIGURE 5. Diagram of proposed model structure including both language-mode activation 
level and a language-appropriateness monitor. 
 
This model, expressed in 11, is a specialisation of the general monitoring model (7). The 
activation component of the model is the one we developed on the basis of Grosjean’s 
language mode theory, and expressed in equation 4. The monitor is the one in equation 8 in 

§2.4, with a specialised language-identification term (𝑘 as always is a normalising term, 

varying with parameters 𝑠, 𝑡, 𝑚). The probability 𝑃u(𝑓|𝑠; 𝑡, 𝑏,𝑚)	 (subscripted 𝐶  for 

COMPLETE) gives the likelihood of producing form 𝑓 after priming and monitoring. 
 

(11)			𝑃u(𝑓|𝑠; 𝑡, 𝑏,𝑚) 	= 	𝑘	𝑃K(𝑙 = 𝑡|𝑓, 𝑠; 𝑡, 𝑏,𝑚)	𝑃O(𝑓|𝑠; 𝑡, 𝑏) 
 

ASSOCIATIVE 
MEMORY 

THE MONITOR Form Selected 

Language 
input 
RF(f,s,l) 

Differential 
activation 
P(f |s;t,b) 

Production 
distribution 
P(f |s;t,b,m) 
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FIGURE 6. A graph of the impact of the language-mode and monitoring-effort parameters. 
The shading varies with 𝑑𝑃––the ratio of the probabilities of doppel and non-doppel in LA, 
when each language carries the doppel and one language-specific non-doppel of the same 
frequency, to express meaning 𝑠. Generally, more monitoring leads to a lower likelihood for 
doppels, while a higher language mode makes them more likely. 
 
Since our model combines Grosjean’s language mode with monitoring, it can result both in 
facilitation and inhibition of doppels. This is seen in the likelihood ratio of doppels to non-
doppels shown in Figure 6. Bilingual mode favors doppels, while monitoring discourages 
them. 

Most previous experimental studies on doppel production test activation through 
production latency, lexical decision times, and other similar measures, but did not examine 
production frequency. We know of no published picture-naming studies that report any 
differential results based on the presence, or even possibility, synonyms in the naming. In 
fact, some ignore productions which do not conform to a predetermined target form (e.g. 
Christoffels et al.. 2007). The lack of synonym-production information is a major problem in 
understanding how doppel-related biases might bring about language change. In 
comparing the two categories of doppels and non-doppel words, one can be favoured only 
if the other is disfavoured for the same representational role, and vice-versa. If a doppel has 
no non-doppel synonym, then it cannot be rendered either more likely or less likely by the 
action of a cognitive bias. This means that much of the psycholinguistic literature on doppels 
tells us little about whether they are more or less likely to be realized than their competitors 
for any given meaning. 

One researcher has looked at whether or not doppels are used in translation tasks. 
Malkiel (2009a,b) argues that, given the ease of learning and using doppels, we should 
expect them to be the default choice in translation. However, examining the translations of 
two texts each from forty-five trainee translators, she finds that this is not the case. Instead, 
regardless of whether the translation is into a dominant or weaker language, the translators 
frequently preferred the non-doppel even though a translation with a doppel would have 
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been as accurate and appropriate. We contend that the translators are exerting considerable 
monitoring effort, and both languages are quite highly activated. Consequently, doppels, 
while receiving the doppel activation boost, may be suffering at the hand of monitoring. 

Unfortunately, Malkiel’s studies do not carefully control for frequency in order to 
determine whether the doppels are used less frequently than they would be by a 
monolingual. It is possible that the doppels were lower frequency than the non-doppels 
even in the languages at large. To compensate for these shortfalls, we develop a frequency-
controlled experiment to identify whether bilinguals whose languages are both activated to 
some degree avoid using doppels in comparison to monolinguals presented with the same 
stimuli. This experiment, described in the next section, therefore tests the prediction 
presented in Figure 4c: that there will be a bias against doppels when there is some degree 
of bilingual mode and one language is the target for production. 
 

3. TESTING FOR AN ANTI-DOPPEL BIAS. Any anti-doppel bias in bilinguals must be evaluated 
in comparison to a baseline of monolingual behaviour. A differentiating bias will lower the 
frequency of doppels in bilingual productions in comparison to their frequency in 
corresponding contexts by monolinguals. 
 

3.1. METHODS. The study aims to elicit cognitive biases in bilingual lexical-form selection, 
contrasting these with monolingual outputs. This section details the choices made in the 
experimental design and the reasons for them. The study received approval from the 
University of Western Australia Human Research Ethics Committee (RA/4/1/5639). 
 

LANGUAGES. We chose Dutch and English as focus languages because they exhibit many 
doppels, both cognates and common borrowings. There were also a significant number of 
Dutch-English bilinguals available in the local community. 
 

PARTICIPANTS. Twenty-four Dutch-English bilinguals and twenty-five English 
monolinguals volunteered to participate in the study. Both groups answered a 
questionnaire about their linguistic backgrounds. All of our bilinguals were living in an 
English-speaking country (Australia), and using English as their primary language of work 
or study. 
      

STIMULI. Each stimulus consisted of two parts. The first part gave background to the 
target sentence, constraining the target meaning. In the bilingual condition, this part was in 
Dutch; in the monolingual condition, the background text was in English. The second part 
of the stimulus consisted of a single English sentence frame with a single, noninitial gap.  
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The background and sentence-frame texts were designed to select a semantics that 
was as specific as possible, while allowing a choice between lexical forms. For each stimulus, 
one likely form was a doppel between Dutch and English; one or more likely alternatives 
were not doppels. Contexts that permit both doppels and non-doppels allow us to observe 
the differential frequency effects of the experimental conditioning. 
     An example stimulus for bilingual and monolingual participants appears in Table 3. 
 

Dutch/English Bilingual English Monolingual 
Gisterenmiddag ben ik naar het strand 
geweest. 
 

I wanted to take a  ___  of the sunset. 

Yesterday afternoon I went to the 
beach. 
 

I wanted to take a  ___  of the sunset. 
 

TABLE 3. Example stimulus as it appears in the bilingual and monolingual conditions. 
Potential fillers include photo (doppel) and picture (non-doppel). 

 
The two-part structure of the stimulus has a special role in the presentation to bilinguals. It 
serves to trigger a certain degree of bilingual mode in these participants, as it requires them 

to switch language systems before and after each background paragraph.45  

We need to consider whether the switch costs involved in the bilingual condition––

and not present in the monolingual condition––could be a confounding factor. 46  For a 

survey of switch-cost phenomena, see Declerck & Philipp 2015. The concern is that 
switching seems to selectively disadvantage doppels, and so may, at least in part, account 
for any results showing a bias against selecting doppels. 

There are some crucial differences between our study and those showing greater 
switch costs in accessing doppels. The latter are isolated word experiments, such as picture 
naming or lexical decision. The current experiment is more like that of Gullifer et al.. 2013, 
in which whole sentences were presented in a uniform language and participants were 
asked to name one word highlighted within the sentence. As with our experiment, language 
switching occurred only between––not within––sentences. Importantly, Gullifer and 
colleagues find no significant interaction between language switching and doppel status in 

                                                 
45  A referee expresses concern that the presentation language differences between the monolingual and 
bilingual stimuli render the conditions incomparable. The target sentences and the responses are in English 
across both conditions, and so the forms of response are the same across conditions, and the distributions of 
these forms can be straightforwardly compared. Since our stimuli were solely written––as opposed to 
pictorial––it was necessary to provide relevant linguistic input in both the bilinguals’ languages in order to 
activate their entire linguistic repertoire of pragmatically associated terms. 
46 We thank a referee for bringing this to our attention. 
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the reaction time of participants. However, doppels show substantial facilitation in both 
switch and nonswitch items. 

Given the close similarities between stimulus presentation in the current experiment 
and in Gullifer et al.. 2013, the experiment is likely to engender facilitation of doppel forms, 
but switch costs are unlikely to bias the results. 
 

PROCEDURE. Participants first completed a questionnaire about their linguistic 
background. One reason for this was to ensure that they were suitable for the current study. 
For example, one bilingual participant’s answers left it unclear which language could be 
considered their L1 (see exclusions below). 

A second purpose of the questionnaire was to identify any nonneutral attitudes 
towards either language. This was achieved by an open-ended request for comments. In the 
context of previous questions, this gave an opportunity for participants to express any 
motivated language choices that they make. 
     The study itself consisted of sequential presentation of the entire set of forty-one 
stimuli in the language-appropriate condition. The first two bilingual participants were 
administered the study in paper form. The remaining bilinguals and all monolinguals 
completed the study online. The order of stimuli was randomized for all online participants. 

3.2. RESULTS. 
 

QUESTIONNAIRE. In the open question, no bilinguals revealed attitudinal preferences for 
either language. Comments focused solely on pragmatic reasons for language choice. 
 

EXCLUSIONS. Where bilinguals self-reported only limited experience in either language, 
they were excluded from the pool (one subject). One English monolingual was also 
excluded, as they regularly gave atypical, whimsical answers, for example, squiz where 
others had photo(graph) or picture, or fermentation where others had pain or ache. 
 

DESCRIPTIVE STATISTICS. The average number of distinct forms returned per stimulus was 
5.78 for bilinguals and 5.39 for monolinguals. The use of more forms by bilinguals is backed 
up by differences in the amount of variation––measured by entropy––in the answers: on 
average 41.55 bits for bilinguals, and 40.24 bits for monolinguals. 
 
DOPPEL USE. Bilinguals showed consistently less frequent use of doppels than monolinguals. 
Table 4 shows the distribution of responses for the stimulus given in Table 3 above. 
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BILINGUALS MONOLINGUALS 

picture (16) photo(graph) (14) 

photo(graph) (7) picture (11) 

view (1) 

TABLE 4. Distribution of answers to the example stimulus (Table 3). Note that the doppel 
photo(graph) (cf. Dutch foto(graaf)) is more frequently produced by monolinguals than 
bilinguals, who opt for the non-doppel alternative. 

Figure 7 presents views of the different rates of doppel use among the two groups of 
participants. In both graphs, the use of doppels can be clearly seen to be higher among the 
monolingual participants. Of course, a difference in frequency of doppels is only possible 
where non-doppel alternatives are available. 

a. b. 

FIGURE 7. The contrasting distribution of doppel use between bilingual and monolingual 
participants. Histogram (a) shows the different per-participant doppel distributions. The 
size of the bars shows the number of participants with that doppel rate. The distribution is 
shifted up for monolinguals (light gray) and down for bilinguals (darker gray). Bar chart (b) 
shows the difference in frequency of doppel responses per stimulus in each condition. The 
gray bars show the number of questions with the given difference between bilingual and 
monolingual doppel percentages. The anti-doppel bias can be seen in the greater area under 
the curve to the left of the x=0 axis, reflecting the fact that in the majority of questions, 
bilinguals used fewer doppels than monolinguals. 

STATISTICS. The per-question rates of doppel use are significantly different between the 
two participant conditions (t40 = 4.77, p < 10-4). This significant disfavouring of doppel use by 
the bilingual participants confirms that doppels are less likely to be selected by a bilingual 
speaker when a non-doppel synonym is available. 
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3.3. FITTING THE MODEL TO THE EXPERIMENTAL RESULTS. In §2.5, we presented a probabilistic 
model of bilingual lexical selection. This model provided a distribution over possible forms 
for expressing meanings as a function of target language, language mode, and monitoring 
effort. We used the monolingual experimental results as the likelihood of English inputs to 
monolinguals and bilinguals. For one stimulus, all monolinguals used a non-doppel, so a 
frequency for the doppel couldn’t be determined. This item was therefore excluded from 
parameter-fitting. Lacking frequency data for Dutch words in our specific contexts, we 
assumed a flat distribution over one doppel and one non-doppel alternative. We then 
calculated the information in the results of the bilingual experiment as the negative log10  

probability of the posterior likelihood of the data. Figure 8 shows the difference in likelihood 
of the data in the combined model compared to the two-monolinguals model. At the point 
of its greatest advantage, the combined model makes the data over a million times more 
likely than does the two-monolinguals model. 
 

 
 
FIGURE 8. This graph shows the fit to the experimental results of the combined model 
compared to the 2M model, measured as log-likelihood ratios. The best-fit models surpass 
the 2M model by approximately a factor of 106 (light gray). Dark gray indicates parameter 
combinations where the likelihood of the combined model is closer to that of the 2M model. 
Where the combined model is less probable than the 2M model, no shading is given. 

 
 
There were two parameter combinations in which the combined model accounted for the 
bilingual experimental data best. In the first, language mode was monolingual, and there 

was a moderate amount of monitoring (𝑏 = 0.0,𝑚 = 0.46). This fit scores highly because it 
results in few intrusions from Dutch (there were none in the experimental results), and will, 
to some extent, discourage doppels. 

In the second parameter combination (𝑏 = 0.54,𝑚 = 1.0), the language mode was 
mixed (but with the target language favored), and monitoring was intense. Given that the 
experiment was designed to engender bilingual mode, we take this second parameter 



CHAPTER 5 LANGUAGE MONITORING IN BILINGUALS 

116 

combination to be the more likely. The maximal level of monitoring reflects the anti-doppel 
bias in the data and the lack of intrusions from Dutch. 

Note that neither a purely language-mode model (no monitoring, only language 
mode) nor a purely monitoring model (maximal bilingual mode, only variation in 
monitoring) produces competitive results. 

In summary, the experimental results support the combined model of language 
production, above the three other models discussed in §2. Crucially, the results reflect the 
combined action of partial bilingual mode and strong monitoring in an anti-doppel bias. 

4. FROM ANTI-DOPPEL BIAS TO LEXICAL REPLACEMENT. In the previous section, we presented
evidence of a bias against doppels that arises as a result of cognitive processing in bilinguals. 
In this section, we show that this bias can both accelerate the rate of macroscopic lexical 
replacement, as well as target particular language forms. 

Agent-based modeling (see e.g. Boero & Squazzoni 2005, Smith & Conrey 2007) 
allows us to explore how biases modeled in individual speakers, multiplied over a 
population and projected through time, can account for diachronic language change. Some 
models are more useful than others in these extrapolations. Cognitive models can be safely 
assumed to be common cross-culturally, and through time, and they therefore offer strong 
predictions.  

The following section describes how an anti-doppel bias impacts on the lexical choice 
between doppel and non-doppel alternatives in a single language. 

4.1. THE SIGMOID SIMULATION. Sigmoids (also known as S-curves) have long been 
recognised as describing the process of language change (see e.g. Greenberg et al.. 1954:155, 
and Weinreich et al.. 1968:113). Blythe & Croft (2012) argue that sigmoidal curves can only 
arise in linguistic contexts if the replicators involved (grammatical or lexical forms) are 
subject to selection based on their properties. There is evidence from experimental semiotics 
that replicator-based selection does indeed take place with representational forms (see e.g. 
Fay & Ellison 2013 and Tamariz et al.. 2014). Here, we show that the anti-doppel bias, 
modeled in the previous section, can give rise to sigmoidal change in the frequency of use 
of doppels. 

In §3 we described the results of a study of lexical choice, comparing the frequencies 
of doppel use by bilinguals and monolinguals. We found that the best account of the data 
showed bilinguals in 54% language mode, with 100% monitoring, resulting in a consistent 
preference for bilinguals to choose the non-doppel. We investigate here what impact a 
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constant preference against doppels can have on the distribution of doppels and 
synonymous non-doppels over an extended period of time. 

This simulation pitched doppels against single non-doppel competitors. Simulated 
speakers produce new forms according to the parameters best fitting the experimental data. 
The productions of this simulated speaker then act as the inputs for the next generation of 
speakers. It is assumed that the non-target language contains a single doppel-form for the 
meaning. 

As can be seen in Figure 9, even if the non-doppel starts with a frequency one 
hundredth that of the doppel, over time this ratio can be reversed. 

 
 

FIGURE 9. Competition between doppel (solid) and non-doppel (dashed) word forms for the 
same meaning under the action of the anti-doppel bias. The bias leads to progressive 
replacement of the doppel by the non-doppel alternative. 

 
The next section follows the impact of the anti-doppel bias on the frequency of doppel use 
in two-language communities for different proportions of bilingual speakers. 
 

4.2. THE MULTI-AGENT MODEL. Here we have taken a distributional approach to language 
to unite two aspects of language that are often treated disparately: what individuals 
produce, and the properties of the language as a whole. In a distributional account, the 
individual acts of production by speakers together form the frequency profiles of the lexical 
items and structures which are the defining properties of the language. Language change is 
the process of modifying those distributions (Zuraw 2003). Understanding the key role of 
distributions has led to the adoption of new techniques in sociolinguistics for studying 
language change in progress, such as the use of spoken corpora, multivariate analysis, 
multidimensional scaling, and linear regression (Wälchli 2010).  

This distributional linguistics is not in contradiction to traditional possibilistic 
linguistics. The frequency with which a form is used can diminish over time – this is a 
change in distribution, but not a change in the set of lexical forms – until it eventually 
reaches a frequency so low that new learners of the language do not encounter it, learn it, 
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or use it. At this point, the change in distribution has become a categorical change in the 
forms available in the language. 

In order to achieve a macroscopic change in the distribution of particular lexical 
forms or structures, the change at the level of individuals must be biased in some direction. 
If it were unbiased, then as some speakers increase their use of a form, others would likely 
decrease theirs, and the total frequency of the form would not necessarily vary (but might 
change due to random selection effects). Where there is a consistent bias in individuals, such 
that they use a particular form or structure more than they are exposed to it themselves, 
then this will necessarily lead to a progressive increase in the frequency of this form or 
structure. The bias need not be uniform, but needs to be sufficiently consistent that there is 
a net trend in the biased direction. 

Our macrolinguistic model brings together a population of agents, each 
implementing our microlinguistic model (§3) as either monolinguals or bilinguals, arranged 
to interact in ways reflecting particular linguistic demographics. The model adds three 
further assumptions. The first assumption is the presumption that the fraction of speakers 
in each language who are bilingual is a constant proportion and does not change over time. 
This is not a necessary feature of the model, but is true of all three cases that we look at here. 
There are two reasons for this: it is the most tractable assumption to make, and we are also 
interested specifically in the long-term effects of ongoing, stable bilingualism. 

The second assumption is that only the most recent generation provides input to the 
next generation during their lexical acquisition phase. This assumption is made to simplify 
computation, but it also accords with the well-known iterated learning model of language 
transmission (see e.g. Smith et al. 2003). 

The third assumption concerns lexical structure. We assume that there is only a single 
meaning to be communicated, but the lexica of both languages initially offer two lexical 
forms for this meaning. Of crucial importance is that one of the lexical forms are common 
to the two lexica. This means that initially, if selected at random, half of the lexical form 
instances will be doppels. Multiple synonyms were chosen for simulation because in 
languages where we most expect to find this kind of long-term bilingualism and consequent 
divergence (e.g. Australian indigenous languages) it is not uncommon to have many 
synonyms (see Boretzky 1984).  

To be a doppel means that a word form occurs in both languages. If a word form 
becomes progressively less frequent, to the point where it falls below a frequency of 1%, 
then it is regarded as unsustainable, and presumed lost from the language. 

The lexicon is transmitted from one generation to the next in the following way. The 
distribution over lexical forms that is associated with the current generation is used to 
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randomly generate 100 lexical form instances per agent. Collectively, these instances define 
the relative frequencies of items according to the distribution associated with the new 
generation. 

Doppel forms have a reduced impact on the distribution associated with the new 
generation. For each doppel instance, the proportion of bilinguals in the population 
determines the likelihood that this instance will be recognized as a doppel, and so be subject 
to the anti-doppel bias. If it is recognized as a doppel, then the weighting assigned to this 
instance in the distribution over lexical items for the new generation will be devalued by 
the anti-doppel bias rate, and the difference assigned to a random non-doppel alternative. 
 We assume that the degree of bilingual mode and language monitoring remains 
constant. 
 

4.3. SIMULATIONS AND RESULTS. Figure 10 shows the results for three distinct two-language 
simulations. The anti-doppel bias rate assumed in the simulations with bias is that derived 
from the experiment: bilinguals being in 54% bilingual mode, and using 100% monitoring, 
and so less likely to use a doppel than monolinguals. The first simulation (Fig. 10a) assumes 
no bilinguals in either language community. Consequently, the only change in lexical 
distribution results from drift in the sense in which it is used in evolution theory, that is, 
unbiased change due to the limited sample size and the associated error. Eventually, these 
languages can show a gradual loss of doppels, as chance alterations of the distribution 
increase the odds of selected instances not being shared lexical forms, but this takes many 
more generations than shown. 
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(a) (b) (c) 
FIGURE 10. Graphs showing doppel ratios from simulations (thirty-five generations, 100 
agents per generation, 100 samples per agent) of three scenarios: (a) distinct communities 
for LA and LB, with no bilinguals, (b) all speakers of LB bilingual in a LA (forming half of its 
speech community), and (c) both languages having an equal proportion (50%) of bilinguals. 
In the initial state LA has the doppel at 55%, while LB has it at 50% - so that the lines are visible 
separately. With no bilinguals (a), there is only slow, random change in relative frequency. 
In the asymmetrical condition (b), the language without monolingual speakers loses its 
doppels rapidly. Once the doppel is lost from LB, the anti-doppel bias no longer drives its 
counterpart’s decline in the LA, so that after an initial decline, its frequency levels off. With 
equal proportions of bilinguals, both languages show a consistent decline in doppel use, 
until it is lost in LB. 

The second simulation (Fig. 10b) assumes that one language community is a proper 
subset of the other. This means that all speakers of language LB are bilinguals, also speaking 
language LA. However, many LA speakers––in this simulation 50%––do not speak LB. A real-
world parallel is the situation in Spain. All persons in Catalonia, school age and above are 
bilingual in Catalan and Spanish. However, only 17% of Spain’s Spanish speakers are 
bilingual in Catalan. In this simulation, LB’s speakers rapidly decrease their use of doppels. 
At a slower pace, LA is also seen to lose doppel frequency. The slower pace is because the 
doppels available in LA are dropping from the lexicon in LB, and so have less impact as 
doppels. 

The final simulation (Fig. 10c) models balanced overlapping speech communities. 
Half of the speakers in each community are bilingual in the language of the other. This kind 
of language relationship is likely to arise in the interaction of, and at the borders between, 
two small language communities. Real-world examples of this kind are difficult to find. This 
is partly because, on the one hand, colonization and nation building result in bilinguals 
combining a local language with a national or international language, leading to subset 
relationships between language communities, as examined in the second simulation. On the 
other hand, there may be many instances of balanced overlapping speech communities, but 
because they do not involve a major language, they are not well documented. In any case, 
this scenario describes a logically possible contact relationship between languages, one that 



CHAPTER 5 LANGUAGE MONITORING IN BILINGUALS 

 
 

121 

may offer an explanatory account for historical phenomena occurring before the creation of 
national and world languages. 

Figure 10c shows a rapid fall in doppel use in both languages. Simulated generations 
in both communities avoid doppels and so gradually decrease the frequency of these lexical 
items, leading eventually to their loss. 

In this section we have explored the macrolinguistic consequences of the 
microlinguistic model developed on the basis of the experimental study. In particular, we 
see that a consistent bias can have a major effect on the historical development of a language 
when magnified by repeated application. The most important implication here is that an 
anti-doppel bias can lead not only to distributional change in lexical use, but also to an 
eventual loss of shared lexical forms. 

 
5. DISCUSSION. In previous sections, we have examined a linguistic and cognitive model 

of lexical selection in bilinguals, and looked at the predictions of the model across time and 
populations. Here we explore some of the implications of an anti-doppel bias for accounts 
of language processing, language change and phylogenetics.  
 

5.1. COMPETITIVE VS SINGLE-ANSWER BILINGUAL PRODUCTION EXPERIMENTS. Our 
experimental results are potentially at odds with the bulk of the psycholinguistic literature, 
which finds doppel facilitation rather than an anti-doppel bias. Nozari and colleagues (2011) 
argue that monitoring is not a function of error detection per se, but rather of competition 
between alternatives. This experimental result is matched in our model by the role of 
monitoring as a multiplier on the probability of a candidate (equation 10). If there is only 
one candidate, normalization of the resulting probability distribution eliminates any impact 
that monitoring might have. 
 Many of the experiments that show doppel facilitation are picture-naming tasks. 
These tasks usually seek to elicit only a single target response, and alternative responses if 
they do occur are dropped from analysis as ‘errors’. To the extent that an experimental 
design achieves unambiguous priming of responses, to this same extent it eliminates conflict 
between alternative candidates, and thus vitiates any role for monitoring. 
 With the experiment described in §3, we have demonstrated that monitoring leads 
to an anti-doppel bias. In order to confirm that the above explanation for doppel facilitation 
is correct, we plan to develop a picture-naming task where some of the stimuli trigger 
competing potential responses: one doppel and one or more non-doppels. Following 
Christoffels et al.. 2007, we will also use electroencephalography (EEG) to relate our results 
to current thinking on the neurological and temporal localisation of monitoring processes. 
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Our hypothesis would be that in the absence of competitors, doppels would be facilitated, 
but in the presence of competitors, bilinguals would use doppels less frequently than 
monolinguals. 

5.2. STRUCTURE VS THE LEXICON. In this article, we have focussed exclusively on lexical 
selection. We have shown an impetus in bilinguals for lexical differentiation. We would not, 
however, expect these results to be paralleled by divergence of structure. One argument for 
the difference comes from a lack of monitoring. François (2011:224) notes that lexical 
selection is more conscious than structural selection. This lack of ‘consciousness’ refers in 
part to speakers’ difficulty in monitoring for structure (Silverstein 1981 offers early 
commentary on the linguistic awareness of native speakers.). As discussed in §2.3, an 
increase in crosslinguistic priming leads to higher probabilities for shared forms, while 
conflict-triggered monitoring leads to a bias against shared forms. The same outcomes 
would also apply to structures, but while structural priming, even cross-linguistic structural 
priming, is well known (Branigan et al.. 1995, Pickering & Branigan 1998, Hartsuiker 1999, 
Salamoura & Williams 2006), as François suggests, monitoring for structure is difficult.  

Further support for the apparent different trajectories of form versus structure in 
language contact, and how these may be linked to ease/difficulty in monitoring, can be 
found in the work of Matras (e.g. Matras 1998, 2007). His explanation for the high 
vulnerability of utterance modifiers in contact-induced change rests on their embedding in 
the ‘grammar of directing’. He argues that, due to their gesture-like, discourse-regulating 
function their usage is highly automaticized, making them more likely to escape the 
bilingual speaker’s control in instances of processing overload (Matras 1998: 324–26). The 
more lexical the properties of an item and the less automaticised the usage, the easier for 
the speaker to monitor its form. He concludes that it is therefore likely that lexical and 
grammatical borrowing ‘follow different rules’ (Matras 1998:326). 

Consequently, we expect that lexical divergence will frequently cooccur with 
structural convergence in communities where there is long-term bilingualism and the 
languages, at least initially, share a lot of doppels––which is indeed what we see in the 
Northern Vanuatu case. 

5.3. DIAGNOSING LONG-TERM BILINGUALISM. It is possible that this kind of mismatch 
between the evolution of structure and lexicon may constitute the kernel of a diagnostic for 
a history of long-term bilingualism between languages. As already noted, cases of extreme 
structural convergence, while lexicons are either held distinct or diverge, have been 
observed in a number of contexts in different parts of the world (Weinreich et al.. 1968, 
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Gumperz & Wilson 1971, Nadkarni 1975, Thurston 1987, Enfield 2001, 2003, Ross 2001, 2007, 
Aikhenvald 2002, Epps 2007, François 2011). The observed structural similarity is extremely 
unlikely without either widespread bilingualism leading to convergence, or shared 
inheritance. In contrast, lexical dissimilarity suggests either lack of recent shared inheritance 
or rapid divergence due to widespread bilingualism. The presence of both structural 
similarity and lexical dissimilarity requires the intersection of potential causes: widespread 
stable bilingualism where monitoring is actively engaged (see Table 5 below for a summary 
of broader patterns and their likely causes). 
 To operationalize the diagnosis of these patterns, we need comparable measures for 
both lexical and structural similarity. We are exploring probabilistic methods––such as 
Markov models––as a way of gaining a common yardstick for both types of similarity. This 
will then enable us to identify and assess the degree to which there is a mismatch and the 
likelihood of long-running stable bilingualism in the past. 

 
  FORM 

SIMILARITY 
STRUCTURE 

SIMILARITY 
PATTERN (a): widespread bilingualism & monitoring  less  More 
PATTERN (b): contact but little bilingualism  more  Less 
PATTERN (c): little or no contact  balanced  balanced 

 

TABLE 5. A summary of form/structure comparative patterns and their likely causes. Pattern 
(a) is the one we have focused on in this article. Pattern (b) may result from situations where 
one of the languages has higher prestige or power and there is lexical borrowing but little 
active bilingualism. Pattern (c) is expected when languages have undergone little contact-
induced change. In situations of widespread bilingualism where monitoring is little 
engaged, there will be substantial language mixing and the outcome may be a mixed code. 
 

5.4. SOCIAL PRESSURES AND THE ANTI-DOPPEL BIAS. According to our cognitive model (§2.5), 
the anti-doppel bias results from monitoring aimed at avoiding cross-linguistic intrusion in 
situations where both languages of a bilingual are activated to some degree. The intensity 
of this monitoring reflects the importance the speaker places on the avoidance of such 
intrusions. Two baseline levels of monitoring suggest themselves: no monitoring and 
pragmatic monitoring. In the first of these, the speaker does not mind which language s/he 
speaks. This option is only functional when the speaker’s bilingualism is matched by 
everyone, or at least most, in the community (e.g. demographics simulated in Fig. 10c). In 
this case, there is no PRAGMATIC reason to ensure that productions are in one language or 
the other, and so there is no PRAGMATIC motivation to monitor. 
 In the second baseline, a sizable portion of the speaker’s broader community 
understands only one of their languages (e.g. demographics simulated in Fig. 10b). 
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Consequently, it is pragmatically unhelpful to use the other language in many of the 
exchanges. In this situation, there is likely to be a strong pragmatic motivation to monitor, 
so as to avoid incomprehension on the part of interlocutors. 
 For the bilinguals taking part in our experiment, much of their interaction is with 
people who don’t share both their languages (e.g. demographics simulated in Fig. 10b). 
Consequently, their motivation to monitor is at least as strong as the pragmatic baseline 
mentioned above. However, there is no obvious stigma or social approbation associated 
with speaking Dutch in Western Australia, and so it is unlikely that social pressures go very 
much beyond the pragmatic motivation to monitor. 

Of course this is not the case in all social situations. In some communities, people are 
bilingual in the same languages, so the no-monitoring option is a pragmatic possibility. 
However, social mores about what language is appropriate to speak––when, where and to 
whom––go beyond the pragmatic, and motivate a strictness of language choice that is 
cultural. For example, Stanford (2009) reports on the social approbation that follows persons 
in the Sui community who do not maintain the dialectal features of their village of origin. 
Similarly, Epps (2007) describes a shared regional perspective in the Vaupés area of 
Amazonia linking language and identity that prompts negative reactions to obvious 
instances of language mixing, such as the use of lexical forms from the other language.  

Social pressures of these kinds, we suggest, result in greater monitoring effort than 
would be required for pragmatic purposes alone. Consequently, we would expect to see 
even greater bias effects against doppels between related languages, and against the 
borrowing of word forms. 
 

5.5. CONTACT AND LANGUAGE RELATEDNESS. Recent literature has posed the question 
of whether contact between related languages is qualitatively different from contact 
between distantly related or unrelated languages (see the 2013 special issue of the Journal of 
Language Contact, edited by Patience Epps, John Huehnergard, and Na’ama Pat-El). Our 
results suggest that contact between closely related languages may indeed be different from 
contact between distantly related languages. Languages related closely enough to have 
many cognates as doppels, will be subject to the anti-doppel bias in bilinguals and therefore 
will undergo rapid lexical divergence. If the languages in contact are unrelated, then 
monitoring and the anti-doppel bias cannot steer replacement as there are few shared 
words, but the same monitoring mechanism may account for slower-than-expected rates of 

borrowing, as observed, for example, in Amazonia (Aikhenvald 2002, Epps 2007).47 Thus, 

                                                 
47 We thank a referee for highlighting this. 
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we would argue, the dynamics of lexical replacement depend crucially on the degree of 
relationship between the languages in contact––in one case monitoring may speed up 
replacement, and in the other it may slow it down. 
 It is worth noting that our approach of relating individual cognitive behaviour to 
language change is presaged in discussions in the special issue of the Journal of Language 
Contact mentioned above. Bowern (2013:413) suggests that the question of whether language 
relatedness matters in contact could be answered by looking at whether genetic relatedness 
matters in the mind of the bilingual. She does not pursue this approach however, arguing 
that generalizing from the behaviour of individuals to the impacts of contact seen in the 
linguistic record is difficult and that if one’s primary goal is to understand the results of 
contact in the linguistic record, this approach would not be fruitful. We disagree. 
 

5.6. PUNCTUATED LEXICAL CHANGE. If it is in contact with related languages that we are 
most likely to have a significant number of doppels, then it is in this situation that we are 
most likely to see an anti-doppel bias and consequently, rapid lexical divergence. If there 
are no or few related languages available for contact, there will be little lexical 
differentiation, and so a slower rate of lexical replacement. If a language is in contact with a 
number of related languages, over a long period of time, then it will face more pressure to 
differentiate, and so end up with less reflexes of ancestral lexical items than a language that 
has had few relatives to interact with. 

This implication of a connection between the presence of related languages and the rate 
of lexical replacement has been borne out in a recent study by Atkinson and colleagues 
(2008). They looked at the number of branchings intervening between proto-language and 
modern-day descendants in a number of language families, and how many proto-language 
lexical items have been retained. They found that languages resulting from more branchings 
retained fewer lexical forms from the proto-language. We interpret this as evidence 
supporting our contention that having fewer related languages limits the opportunities of a 
language engaging in rapid lexical differentiation. 

This interpretation is different from, but compatible with, that offered by Atkinson and 
colleagues (2008) themselves. They suggest that the correlation between lexical replacement 
rate and number of branches results from punctuated equilibrium. When languages are in 
the process of splitting into two or more descendants, lexical replacement happens the 
fastest. This coheres with our model of differentiation if we make the not-unreasonable 
assumption that languages are most likely to be close in both space and social ties around 
the time that they first split, and most prone to change resulting from the anti-doppel bias 
as they share much lexicon. Whether rapid differentiation is due to the number of related 
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neighbors or to a short, intense period of bilingualism and contact at the point of splitting, 
the correlation between the number of related languages and the loss of proto-language 
lexical forms fits what we would expect from lexical differentiation due to the anti-doppel 
bias. It is possible that the apparent conservatism of structure (as reported by, for example, 
Dediu & Levinson 2013) in contrast to the lexicon is at least partly due to in-family contact 
leading to reinforcement of shared structure, but promoting divergence in the lexicon. 

 
5.7. PUNCTUATED LEXICAL CHANGE AND DIXON 1997. In their article, Atkinson and 

colleagues (2008) refer to Dixon’s essay, published in 1997, which also proposes that 
languages do not evolve gradually throughout the course of their history, but rather that in 
their evolution there will be short periods of rapid change and long periods of equilibrium. 
A detailed review of Dixon’s adaptation of PUNCTUATED EQUILIBRIUM is beyond the scope of 
this paper (see e.g. Kuteva 1999, Bowern 2006 for further discussion). We nevertheless wish 
to highlight that our model of lexical change, despite being in agreement with the general 
idea that there will be periods of more rapid change (periods of contact with related 
languages) and periods of gradual drift (when a language is not in contact with relatives), 
makes different predictions. Dixon (1997:15) writes: ‘If two languages are in contact––some 
of the speakers of each having a degree of competence in the other––they are likely to 
borrow lexemes, grammatical categories and techniques, and some grammatical forms … 
and gradually become more similar.’ We contend, however, that there is an important 
distinction between what happens to lexical forms and to structure (since monitoring is 
more effective on the former), with periods of bilingualism giving rise to accelerated lexical 
divergence even if they lead to structural convergence. So while the languages may be 
converging in many respects, we predict that the average similarity of lexical forms will 
decrease as doppels are preferentially replaced – in one language or the other – by less 
similar forms.  
 

5.8. DOPPELS AND ESTABLISHING LANGUAGE RELATEDNESS. As mentioned above, the typical 
case where we find an anti-doppel bias is between closely related languages with 
overlapping speech communities. This is because the preconditions include not only a 
sizeable proportion of bilinguals, but also of doppels. Closely related languages can be 
expected to share many cognates, having had little time for lexical replacement by drift. 
They can also be expected to have undergone few sound changes in the short time since 
separation. Thus many cognates will also be doppels. Consequently, closely related 
languages will have many potential targets for an anti-doppel bias. In contrast, if there has 
been a lot of sound changes, cognates may not be doppels––that is, the word forms of the 
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cognates may be quite dissimilar between languages, such as the English [æpl̩] and Polish 
[jabu̯ko] cognates for ‘apple’, or the Greek [duo] and Armenian [jerku] for ‘two’. If there are 
few doppels, the bias may occur, but not affect a significant proportion of the vocabulary, 
and therefore leave little visible impact on the lexicon. 
 If there are many doppels, the effect on the lexicon will be proportionately large, and 
many lexical items may be affected and/or lost. In situations of common inheritance, these 
doppels are also cognates. Thus the loss of doppels reduces the evidence available to 
establish sound correspondences and build a case for language relatedness. This reduction 
does not eliminate the possibility of applying the comparative method, but reduces the 
certainty with which results can be stated, due to the smaller evidential basis. 

Traditional lexicostatistics and modern phylogenetics frequently rely on the use of 
cognates as shareable characters to establish internal relationships within language families 
(see e.g. Gray et al.. 2011). A bias against doppels is most likely to affect cognates, and so 
means that there will be less characters that can support particular phylogenies. 
Furthermore, those methods which rely on cognate counts as direct evidence of language 
relatedness (i.e. more traditional lexicostatistics) –– and assume that the presence of more 
cognates means a more recent common ancestor –– will be rendered invalid where there is, 
or has been, substantial overlap in language communities. 

Although the key elements of subgrouping and reconstruction in traditional historical 
linguistics do not rely on the specific counts of cognates––relying instead on patterns of 
sound correspondences identified –– they are not immune to the problems created by a 
paucity of cognates. With insufficient cognates, patterns of sound correspondence cannot 
be established, and consequently, familial relationships cannot be determined. 

 
5.9. THE ANTI-DOPPEL BIAS AND THE INDEPENDENCE OF LEXICAL REPLACEMENT. The anti-

doppel bias causes another problem for probabilistic tree-building on the basis of cognates. 
This problem is that the rates of lexical replacement of doppels in related languages––
separate branches in the language tree––are not independent. Consequently, the likelihood 
of a particular combination of replacement events cannot be evaluated by simply taking the 

product of the probabilities of those events separately.48  

This can be illustrated with an abstract example. Suppose two languages A and B have 
undergone little sound change from their common ancestor. Consequently, what cognates 
they share are doppels. If language A replaces its lexical form for a doppel with meaning X 

                                                 
48 Greenhill and colleagues (2009) have shown success in coping with other forms of interdependence, namely 
borrowing. While the anti-doppel bias similarly affects the independence of cognate counts across languages, 
the impact of borrowing versus the anti-doppel bias on individual lexical items is different. 
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at time t, then the doppel’s realization in language B will be less likely to suffer subsequent 
lexical replacement than it was before time t (see Fig. 10c above). This is because that form 
is no longer part of a doppel, and so is no longer subject to the anti-doppel bias. From this 
point on, it is no more likely to suffer replacement through drift than any other nonshared, 
non-doppel lexical form. 

Another interesting consequence is that the new form in language A is also less likely 
to suffer replacement than the shared form was. So replacement of one doppel form in 
language A leads to a decrease in the overall rate of lexical replacement in both languages. 
While this is not necessarily a problem for phylogenetic modelling that allows variable rates 
of replacement (see e.g. Greenhill et al.. 2010), it does mean that a different prior distribution 
over rates of change is required. As languages in contact lose shared vocabulary, the prior 
distribution over rate of replacement should increasingly favor lower rates, approaching an 

asymptotic level of replacement through drift.49 

 
5.10. DISRUPTING SUBGROUPING. The disruption that the anti-doppel bias can cause to 

identifying the relationship between languages can spill over into the already contentious 

task of subgrouping. 50  Subgrouping is the determination of the internal phylogenetic 

relationships within a language family. In order to be consistent with a strict, deterministic 
tree model, languages should be assigned to a nested set of subgroups, none of them 
properly overlapping.  
 Ellison & Miceli 2015 describes how an anti-doppel bias can lead to difficulties in 
subgrouping. They use an iterated Markov Model (Keilson 2012) reflecting the action of an 
anti-doppel bias to show the likely rates of retention of characters in three descendants (A, 
B and C) of a common ancestor. If A and B undergo accelerated lexical divergence due to 
an anti-doppel bias, then the result will be that A and C will share many characters not 
shared with B, and likewise B and C will have many forms in common not shared with A. 
Without other evidence showing that these are retentions and not innovations, the evidence 
would (misleadingly) support an account with two overlapping subgroups: A–C, and B–C. 
This conclusion conflicts with cladistic models in general, as the subgroups properly 

                                                 
49 We appreciate that variable replacement-rate in phylogenetic models can go some way towards alleviating 
complications due to an anti-doppel bias. 
50 While computational phylogenetics relies heavily on lexical data, historical linguists traditionally build 
family trees on the basis of a variety of innovations, especially ordered sound changes and morphological 
changes. Nevertheless, a sizable set of shared word forms is also necessary, since establishing regular sound 
correspondences requires recurrence across a number of items. It is on the basis of these correspondences that 
sound changes are then determined and that the cognacy of phonological material, including forms that fill 
morphological paradigms, is assumed. See Miceli 2015 for further discussion.  
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overlap. This type of situation is commonly observed, being described as 
DIALECT/LANGUAGE CONTINUA or LINKAGES (Ross 1988). 

Allowing wave models, or re-entrant trees, in the explanation of the language family 
does model the shared innovations. However, this explanation of the data, while consistent, 
does not reflect the history that generated the data. The correct explanation is one in which 
languages undergo accelerated divergence. 

6. CONCLUSION. The primary conclusion of this paper is that monitoring in bilingual
lexical selection results in a cognitive bias against shared word forms, in turn leading––in 
bilingual populations –– to rapid lexical divergence. We argued for a combined model 
integrating lexical activation with monitoring for language. Experimental evidence 
supported this combined model, with best-fit parameters showing a high level of language 
monitoring in bilinguals. This evidence specifically showed the action of an anti-doppel 
bias, as the bilinguals used forms shared with their other language less frequently than 
monolingual participants.  

The parameters of the model which best fit the experimental data were used as the 
basis for a number of multi-agent simulations. These showed that repeated bilingual 
transmission with the anti-doppel bias results in the rapid loss of shared vocabulary–– 
compared to rates of change due to sampling error (drift) alone. The dynamics of this loss 
follows –– in ideal cases –– the well known S-shaped curve for language change. The rates 
of change and the nature of the outcome depend on the demographic relationship between 
the two language communities. 

We propose monitoring as a mechanism by which social pressures are implemented 
in individual behaviour. The anti-doppel bias only arises when language monitoring is 
applied, and the motivation for individuals to monitor their speech may be at least partly 
socially conditioned. We suggest that the anti-doppel bias is a key link in the causal chain 
from social forces to language change. 
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Distinguishing Contact-Induced Change from Language Drift in 
Genetically Related Languages 

 

 
Abstract 

 
Languages evolve, undergoing repeated small changes, some with permanent effect 
and some not.  Changes affecting a language may be independent or contact-induced. 
Independent changes arise internally or, if externally, from non-linguistic causes.  En 
masse, such changes cause isolated languages to drift apart in lexical form and 
grammatical structure. Contact-induced changes can happen when languages share 
speakers, or when their speakers are in contact. 

 Frequently, languages in contact are related, having a common ancestor from which 
they still retain visible structure. This relatedness makes it difficult to distinguish 
contact-induced change from inherited similarities. 

 In this paper, we present a simulation of contact-induced change. We show that it 
is possible to distinguish contact-induced change from independent change given (a) 
enough data, and (b) that the contact-induced change is strong enough. For a particular 
model, we determine how much data is enough to distinguish these two cases at p < 
0.05. 

 
1   Introduction 

 

Evolutionary change happens when structures are copied, the copying is inexact, and the 
survival of copies is uncertain. Many structures undergo this kind of reproduction, change 
and death: biological organisms, fashions, languages. Often evolutionary change leaves 
little or no trace, except for those copies which are present at the moment. In these cases, 
determining the evolutionary history of a family of structures involves comparing 
surviving copies and making inferences from where they correspond and where they differ. 

Language is, for the most part, one of those cases.  Most languages have not had a 
writing system until recently, and so their history has left no direct trace. Since the 18th 
century, linguists have been comparing languages to reconstruct both common parents and 
individual histories for these languages (Jones, 1786; Schleicher, 1861; Brugmann, 1884, for 
example). 

In this paper, we hope to contribute to this effort by presenting a formal model of a 
particular kind of evolutionary change, namely contact-induced change, and placing limits 
on when its past presence can be inferred from synchronic evidence. 

Contact-induced change can happen when speakers of different languages come in 
contact, or where there is a sizeable group of bi- or multi-linguals. We distinguish two 
different types. One type, contact-induced assimilation (CIA) changes languages so that 
they become more similar to each other.  This is the type of contact-induced change that 
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is most obvious and that has been best studied. The consensus is that it can affect all sub-
systems of a language depending on the intensity of contact (see e.g. Thomason & 
Kaufman 1988). The other type, less frequently noticed and only recently receiving 
attention (see e.g. François 2011, Arnal 2011), is contact-induced differentiation (CID) 
where the change acts specifically to make the languages less similar.  This type of contact-
induced change pre- dominantly affects the parts of a language which speakers are most 
conscious of being distinct: the phonological forms of morphemes and words. 

It is hard to isolate contact-induced change in related languages from the effects of 

common inheritance or normal independent drift. 51  In languages in contact over a long 

period of time, it is impossible to tell whether the dropping of any single cognate is the 
result of chance variation or the action of a differentiation process. Likewise, if languages 
are compared using a single-valued measure of similarity (such as fraction of cognates in 
a Swadesh list), the effects of more or less contact-induced changes cannot be distinguished 
from a greater or lesser time-depth since the common ancestor. This is shown in figure 1. 

 

 
Figure 1:  shows the problem of identifying contact- induced change between related 
languages. Contact-induced assimilation and having a more recent common ancestor can 
both account for language similarities. Contact-induced differentiation accounts for less 
similarity, but so does positing a remoter common ancestor that allows time for more 
independent resulting in greater differentiation without contact. A single similarity 
measure is insufficient to separate time-depth from contact-induced change. 

 
Contact-induced change is, however, different from independent drift. If it is detectable 

at all, it will be because it creates different counts of synonyms and different proportions of 
cognates, than drift alone. Thus, with enough data, it should possible to distinguish the 
effects of time-depth and contact-induced change. This paper presents the results of a 
simulationto determine just how much data would be enough. 

 

                                                 
51 We are using the term drift in its evolutionary theory sense here.  
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1.1   Overview 
Section 2 discusses contact-induced change, and CID in particular. While it is easy to find 
instances of CIA, e.g. borrowing a word from one language to another, it is harder to find 
unarguable cases of CID. They can be found, however, and some of these are discussed in 
section 2.2. 

Section 3 describes language as a bundle of relations. Language changes can then be 
modelled as changes in these relations. A formal account of independent and contact-
induced changes in relations is given, as the underpinnings for the next section. 

This next section (section 4) investigates how much data is needed to develop 95% certainty 
that contact-induced change has occurred as opposed to independent change alone.  As 
might be expected, the weaker the CIA or CID pressure, the more evidence needed to 
distinguish the types of change. 

The final section considers the implications of the research, and situates it within a larger 
programme of investigation into contact-induced change. 

 
1.2   Terminology 
 
This paper uses terms from mathematics and linguistics. The term relation will only be 
used in its mathematical sense of a potentially many-to-many association from elements 
in one set, the domain, to elements in another, the range. An association between a domain 
element and a range element will be called a link. We introduce the term doppels to 
describe words from different languages which have had a common origin, or are so similar 
that they might be presumed to have a common origin. These differ from cognates in two 
ways. Although cognates must have had a common origin, doppels need not – they may 
just look like they do. Also, where there is a common origin, cognates must have evolved 
with the language as a whole, while doppels may be the result of borrowing. 
Etymologically, doppel is a doppel of the German Doppel, duplicate, copy, double. 
 
2   Contact-Induced Change in Natural Languages 
 
It is impossible to study language history without being aware of the impact of contact on 
languages all around the world, not least in the current age of globalisation.  However, 
while the most transparent and best known process of contact- induced assimilation, word 
borrowing, has been a focus in historical linguistics, some other assimilatory phenomena 
and almost all differentiating processes are only recently receiving attention. 
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2.1   Contact-Induced Assimilation 

Contact-induced assimilation (CIA) describes any process which causes two languages 
to become more similar. The increased similarity could be the result of: more doppels 
between the languages, due to one language borrowing from another; convergent 
phonology, as a large community of bilinguals use a single phonemic inventory for both 
languages; or convergent syntax and morphology. This last may occur as the speech of weak 
bilinguals, dropping rich morphology and using a lot of word-for-word translations in their 
non-native tongues, impacts the entire community. 

English itself exemplifies the extent to which borrowing can make languages similar. 
Finkenstaedt and Wolff (1973) found that Latin and French (including Old Norman) have 
each contributed more words to Modern English than its Germanic parent language has. 
English speakers consequently often find it easier to learn a Romance language than a 
Germanic one. 

Metatypy (Ross, 2006) is one type of contact-induced change at the grammatical level.  
Languages engaged in metatypy, such as Kannada and Marathi in the Indian village of 
Kupwar, can come to have (nearly) identical grammatical and morphological organisation; 
the languages only differ in their lexical forms. One result is that it is easy to translate from 
one language to the other, simply by replacing a morpheme in one language by its form in 
the other. 

CIA seems to be much more common than CID. This may, however, be due to the fact 
that it is much easier to detect, because similarity is inherently less likely to occur by chance 
than dissimilarity. 

 
2.2   Contact-Induced Differentiation 
 
Because dissimilatory change is sometimes, but not always, hard to detect, many of the 
known cases of it arise because it is done deliberately and speakers report that they are doing 
it.  Thomason (2007) gives two principal motivations for this kind of deliberate change:  (a) 
a desire or need to increase the difference between one’s own speech and someone else’s, and 
(b) a desire or need to keep outsiders at a distance. However, the two recent studies already 
mentioned – François (2011) and Arnal (2011) – describe how this type of change may arise 
without “differentiation” per se being the primary motivation (see François 2011:229-30 
in particular). 

A situation that fits the first description is that found in one of the dialects of 
Lambayeque Quechua where speakers systematically distort their words in order to make 
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their speech different from that of neighbouring dialects.  One of the processes used 
involves the distortion of words by metathesis giving, for example: /yaw.ra/ from /yawar/, 
/-tqa/ from /taq/, /-psi/ from /pis/ and /kablata/ from /kabalta/ (Thomason 2007:51). 
This kind of process clearly gives rise to a system with different phonotactics. 

There is also anecdotal evidence that non-Castilian languages of the Iberian Peninsula 
have undergone deliberate differentiation. Wright (1998) reports that some late-medieval 
Portuguese avoided using words similar or identical to the corresponding Castilian 
words when a less similar synonym was available, while Vidal (1998) reports the same 
behaviour among the Catalan. More recently Arnal (2011) has described further 
differentiating change to Catalan lexical forms due to increased levels of Spanish/Catalan 
bilingualism among native Spanish speakers, following the establishment of Catalan as a 
co-official language in 1983. There have also been processes of differentiation at play in 
Galician, where purists have promoted alternatives to items shared with Castilian (Posner 
and Green, 1993; Beswick, 2007).  These in turn are balanced by movements to assimilate 
Galician with Portuguese. 

François (2011) describes the strong tendency for languages spoken in the Torres and 
Banks islands of northern Vanuatu to diverge in the forms of their words, resulting in a 
pattern where closely related languages that would be expected to have high levels of 
cognacy, instead exhibit highly distinctive vocabularies. 

Perhaps the most extreme example of change aimed at increasing the difference in one’s 
own speech is that of the Uisai dialect of Buin, a language spoken in Papua New Guinea 
on Bougainville island. Laycock (1982:34) reports that Uisai shows diametrically opposed 
noun categories to other dialects. The markers for category 1 in Uisai occur only with 
category 2 elsewhere, and vice-versa. In this particular parameter these dialects are 
significantly more different than would be expected by chance. 

The desire to differentiate languages in this way doesn’t necessarily imply hostility 
orantagonism. Laycock also reports an opinion from the Sepik region of Papua New Guinea: 
it wouldn’t be any good if we all talked the same, we like to know where people come from. 

One of the reasons for the current work is to create the tools which might let us see 
whether these efforts to change languages, for social or political reasons, actually have a 
lasting effect on the vocabulary, or whether they are at best ephemeral (see eg. Thomason & 
Kaufman 1988, Ross 2007 Aikhenvald 2002; and François 2011, Arnal 2011 on differentiation). 
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3   Evolutionary Change in Relations 
 
In this section, we explore the formal model that we will use to distinguish normal, 
independent change from contact-induced change.  The first step is to model languages as 
a bundle of relations. Modelling language in this way is not new, but is rarely made explicit. 
 
3.1   Language as a Bundle of Relations 
 
Much language structure can be expressed as relations between different spaces. For 
example, the lexicon can be regarded as a relation between the space of meanings available 
in a language and the phonological forms of morphemes expressing that meaning. There 
can be meanings represented by multiple forms, such as ready and prepared, or forms with 
multiple meanings such as fire in the sense of burning or terminating employment. 

Another language relation maps phonemes-in-contexts to phones that can realise them. 
Phonemic distinctions may collapse in some contexts, such as with the final devoicing of 
obstruents in Polish, so that distinct phonemes are realised with the same phone. Likewise, 
the same phoneme, even in the one context, may be realised by multiple phones; the 

Portuguese phoneme /ʁ/ is realised as [ʁ], [ʀ], [ ɣ ]  or even [r], with multiple possible 
realisations even for the one speaker. 

So both the lexicon and phonetic realisation can be modelled with relations. 

 
3.2   Primitive Changes on Relations 
 
If some important language structures are relational, an interesting question is what sort of 
evolutionary changes can affect these relations. This subsection explores a number of 
minimal changes which can affect relations.  To the best of our knowledge, this is the first 
time that language changes have been characterised this way. The starting point is a simple 
relation between a domain and a range, as shown in figure 2. 
 

 
Figure 2: shows a relation from a small domain to a similarly-sized range. 
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The first kind of change is a global substitution, see figure 3. This is where a change of 
permutation or merger applies to elements of either the domain or the range. All of the 
pairs which contain the affected elements are modified, hence the name. 

 
Figure 3: shows a global substitution: range elements 1 and 2 are merged, preserving all 
links. It is called a global substitution as every link with 1 or 2 in the range now has 12 as 
its range element. 
 

Modifications of the phonetic relation can be of this kind. For example, when Gaelic – both 

Irish and Scottish – merged [ð] into [ɣ], the change affected both lexical /ð/ in closed class 

words, such as the preposition <dha>, /ða/, to, as well as lexical /ð/in open class words 

such as <duine>, /duɲə/, person. This was a global substitution. More frequently met are 
small changes, we will call local mutations. These involve either the insertion of a single 
link, or the deletion of a single link.	

 
 

Figure 4: shows two separate local mutations in a relation: a deletion marked by an X on 
the link, and an insertion shown as a dotted arrow. 

 
Global changes can be expressed as local changes combined with relation composition. The 
lexical relation associates meanings with the phonological forms, which may take the form 
phonemes in contexts. The phonemic map then projects these onto their phonetic 
realisations. 

If a single link in the phoneme realisation map is dropped, then all lexical meanings 
expressed using that phoneme-in-context can no longer realise it with that phone. If a 
single link is added to the phonetic relation, then all lexical meanings expressed using that 
phoneme-in-context can now realise it with the new phone.  This multiplier effect on 
changes means single sound changes can have a disproportionate effect on the similarity of 
cognate forms in two languages. Ellison and Kirby (2006) presented a similarity measure 
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which bypasses this superficial difference: pairs of domain elements are compared for the 
similarity of the corresponding sets of range elements, and these similarity values are then 
compared cross-linguistically. This measure mitigates the effect of global substitutions. 

The iterated application of local mutational changes to language structures is called 
drift. In traditional models of language history, it is the primary mechanism for explaining 
difference, while the shared parent language is the primary explanation of similarity. 

 
3.3   Contact-induced change 
 
So far, we have only looked at change arising in independent relations. Change, in 
language at least, is often the result of contact with the corresponding relational structure in 
another language. Figure 5 shows two relations between the same domain and range, 
superimposed. Later diagrams will use this same superimposed representation in describing 
contact-induced changes. 

 

 
Figure 5:  shows two relations simultaneously:  the links from one are shown with thick 

arrows, those from the other with thin. Links common to both relations are doppels. 
 

In considering contact-induced change, it is worth noting that the change need not be 
symmetrical between the languages involved. If one language is spoken by a dominant, 
larger population, it may see no reason to differentiate itself from the language of a smaller 
community. The smaller community may feel that language differentiation is a way to 
protect its identity. Whatever the reason, we shall call the relation undergoing 
differentiation the assimilating or differentiating relation, and the relation it is pushing 
away from, or pulling towards, the reference relation. 

Contact-induced assimilation or CIA can consist of the insertion of a new link into the 
relation, or the deletion of a link in the relation. As assimilation is about making the 
relations more similar, so insertion applies to create doppels where the reference relation 
has a link and the assimilating relation does not. Likewise assimilation applies to delete 
links where the reference relation does not have a link but the assimilating relation does. 
Examples of this kind of assimilation are shown in figure 6. 
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Figure 6:  shows contact-induced assimilation (CIA) as an insertion shown as a dotted 
line and a deletion marked with an X. Existing links of the assimilating relation are 

shown thin, while those of the reference relation are shown thick. In CIA, links are more 
likely to be inserted to make a doppel, and deleted where no doppel exists. 

The reverse is true in cases of contact-induced differentiation – see figure 7. 

Figure 7: shows contact-induced differentiation (CID) in the form of an insertion shown as 
a dotted line and a deletion marked with an X. Existing links of the differentiating relation 

are shown thin, while those of the reference relation are shown thick. In CID, links are 
more likely to be deleted if they have a doppel, and inserted where they do not. 

The differentiating relation is more likely to delete a link which is half of a doppel than delete 
other links. Likewise, it is more likely to create a link where there is none in the reference 
relation, rather than borrow a link from it. 

4  When can CIA/CID be inferred? 

This paper addresses the question: how much data is required to distinguish cases of contact-
induced change from similarity due to a common ancestor and differences due to drift? 
The question will be addressed in terms of relations and the types of changes covered in 
section 3.2 and section 3.3. To render the problem tractable, we need an additional 
assumption about the lexical relations: they have the form described in section 4.1. 

4.1   RPOFs 

We restrict lexical relations to RPOFs. An RPOF is a reverse of a partial onto function, in 
other words, a relation such that each element of the domain participates in at least one link, 
while each element in the range participates in at most one link. An example of such a 
relation appears in figure 8.  
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Figure 8:  shows an RPOF relation. In RPOFs, each element of the domain has at least one 

link, while each element of the range has at most one link. 
 
If the lexical relation in a language is an RPOF, then each meaning is expressible with at 
least one morphemic form, and each potential form expresses exactly one meaning, or else is 
not used in the language. In other words, the language has no homophones. 

This assumption is usually only mildly inaccurate. For some languages, however, such as 
Chinese, monosyllabic morphemes are frequently homophonous. The analysis presented 
here may fail for languages of this kind. 

The advantage of using RPOFs is that their structure can be summarised by a cardinality 
function – a partial function from natural numbers to natural numbers. This function 
associates with any cardinality of range subset the number of elements of the domain which 
associate with a range set of exactly that size. For example, the relation shown in figure 8 
maps one input onto two outputs, while it maps the second input to a single output. Thus 
its cardinality function is {2 : 1, 1 : 1}. Such specifications completely characterise an RPOF 
relation up to permutation of either the domain or range. 

One of the effects of assuming RPOF structure for the lexical relation is that we do not 
allow the sole link from any domain element to undergo deletion.  This is because all 
domain elements must retain at least a single link. For the lexical relation, this has the 
fairly likely consequence that the sole morpheme representing a meaning is unlikely to be 
lost, while if there are multiple synonyms, one might fall out of use. 

 
4.2   Pairs of RPOFs 
 
When we are comparing RPOFs evolved from a common parent, we can characterise 
their relationship, up to permutation of the domain and range, by frequency counts over 
triples. The triples are numbers describing how many elements of the range a domain 
element links to: solely in relation 1, in both relations (i.e., the number of doppels), and 
solely in relation 2. For each triple, we count the number of domain elements which have 
the correspondigly sized projections on the range. This kind of summarisation allows us to 
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describe the similarity of two lexical relations with a few hundred numbers if we limit 
ourselves to, say, domain elements linking to at most 10 range elements in ether relation. 

 
4.3 Significance Testing 
 
It easy to evaluate the posterior likelihood of a set of data associating a counting number 

with each triple, D ∈ INTriples, given a model M ∈ Dist(Triples) in the form of a distribution over 
triples. The triple associated with each domain element is assumed to be the result of 
independent processes – in other words, we assume that the number of doppel and non-
doppel forms associated with a meaning is independent of the numbers associated with 
other meanings.  

 
 

We can evaluate the likelihood of one model M1 generating data at the frequencies 
produced by a second model M2. The posterior probability of the data relative to the second 
model is shown in equation (1), while the probability of generating that data from the model 
which did indeed generate it is shown in equation (2). 
 

 

 

The likelihood ratio, i.e. the ratio of posterior likelihoods of M2 and M1, is shown in equation 
(3). 
 

 
This ratio expresses the amount of information we are likely to gain about which 
distribution is correct as a result of looking at a single data item. In terms of RPOF relations, 
this single data item is the triple of counts for relation-1-only, doppels, and relation-2-only 
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associated with a meaning. If, as assumed above, the counts associated with each domain 
element are independent, then the likelihood ratio is raised to the power of the number N 
of items seen. 
 

 
To establish a chance prediction at p < 0.05 , we merely need to know that P(M2|M1) < 
P(M2|M2), and then determine the minimum level of N for which the ratio in equation (4) 
is less than 1/19 . This number of items generated from the target distribution would allow 
it to be distinguished from chance at a ratio of 19 : 1 .  

Determining the correct value for N here is a general problem known as power analysis. 
For standard experimental designs and corresponding statistics, the power analysis can be 
found in many texts, such as that by (Bausell and Li, 2006), and many computing libraries 
such as the pwr  library for power analysis in R (see http://cran.r-
project.org/web/packages/pwr/). Where the model design is as complex as that described 
here, the power analysis must be constructed from first principles. 

It is often easier to work with this quantity in informational rather than probabilistic 
form, where it takes the form shown in equation (5). 

 

 
The quantity in equation (5) is the well-known Kullback-Liebler divergence 
DKL(M2||M1) of the two distributions, also known as the discrimination information. 
Significance is achieved when this value multiplied by the number of data items is greater 
than log2(19) = 4.2479. 
 
4.4 Models with and without Context-Induced Change 
 
The construction of the no-CIA/CID and the with-CIA/CID distributions makes use of 
four parameters. 

In the non-context model:  
 

insertion of a link combines the probability α of making a change at all for any given 
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domain element, with the probability β/(1+β)  that the change will be the addition 
rather than deletion of a link, into a likelihood of adding a link per domain element of 
αβ/(1+β) . 

 
deletion of a link combines the probability α of making a change at all for any given 
domain element, with the probability 1.0/(1+β) that the change will be to a deletion, 
with the number m of links to select from for that domain element, so the probability of 
deleting any of those links is α/(m + mβ). 
 

In the case of CIA/CID, we only consider the impact of contact on deletion. The per-link 
probability of deletion α/(m + mβ) is modified by a parameter γ indicating how strong the 
effects of contact are. Positive γ brings about CIA – with shared links less likely to be 
dropped than others, while negative γ develops CID – shared links are more likely to be 
dropped than others. The probability of dropping any given doppel link from a given range 
node is (1− γ)z , and of any unshared link is z where nd is the number of doppel links from 
the domain element, and nu  the number of unshared links in the differentiating relation, 
and z  is given in equation (6). 

 

 
 

4.5 Simulation Results 
 
The above model was used to generate distributions over triples for non-CIA/CID relation 
pairs, and relation pairs with additional CIA/CID processes. The number of iterations of 
the mutation process with or without CIA/CID was fixed at 100 in creating the generating 
distribution M2. The parameter α was fixed at 0.1 and β at 0.5. The value for β was chosen 
to approximately reproduce the single-language distribution of range-set sizes for Castillian 
as computed from the Spanish wordnet. The bias parameter γ was varied from −0.5 to 0.5 
in steps of 0.1. For each level of bias, a search was made over non-CIA/CID distributions at 
different depths from the common ancestor – this is the parameter N – until the distribution 
with the least K-L divergence from the generated distribution was found. This found 
distribution M1 represents the null hypothesis, that the data arose without CIA/CID bias. 

The number of data items needed to achieve significant recognition of the presence of 
CIA/CID bias is 4.2479/DKL(M1||M2). The results for various levels of  γ are shown in 
figure 9. 
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γ N S D 
-0.5 118 3128 0.091 
-0.4  115  4364  0.096 
-0.3  111  6839  0.101 
-0.2  108  13800  0.107 
-0.1 104 47378 0.114 
0.1  95  30913  0.133 
0.2  90  7331  0.145 
0.3  85  2793  0.160 
0.4  79  1278  0.178 
0.5  72  654  0.203 

 
Figure 9: Tabulation of number S of data items needed to achieve significance and the 
number of iterations N of the best non-CIA/CID model, and fraction of doppels remaining 
D, against CIA/CID bias parameter γ. Note that fewer data items are needed to recognise 
significant assimilatory bias (positive values for γ) than differentiating bias (negative values 
of γ) at the same strength. 
 
 
5 Conclusion 
 
This paper has looked at different ways that relations may evolve from a common parent 
structure. They may undergo local mutational changes, global substitutions, independent 
changes, or those triggered by contact with other relations. In one class of relations, with 
reasonable assumptions, it is clear that a large, but possible, amount of data needs to be 
adduced to ascertain that CIA and/or CID have occurred, rather than just shared origin and 
independent drift. In historical linguistics, this opens the door, for testing whether the 
impressionistic accounts of CID are reflected in the distributional properties of the 
languages concerned. It may also be possible to circumvent the onerous data requirements, 
by bringing in data from multiple independent relations within the language, such as those 
defining morphological structure and phonology, as well as the lexicon. As mentioned in 
the introduction, this work is part of a larger programme by the authors to develop 
statistical tools able to show that CID has taken place, if it has. This work is partly driven by 
the need to account historically for the low cognacy but high structural similarity between 
nearby Australian languages. In the Daly River area, adjacent languages with very similar 
phonology, syntax and morphology show remarkably low cognacy counts, often around 
8% (Harvey, 2008). One possible explanation for this is a powerful CID imperative acting 
over a short time depth to differentiate the vocabularies of the languages. The result 
presented in this paper suggests that with sufficient lexical data, direct statistical evidence 
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could be found if this is indeed the correct explanation. There are potential uses for this 
work beyond historical linguistics as well. The model might assist in some cases of 
plagiarism detection, for example, where two students worked together on an assignment, 
and then set out to deliberately differentiate them by altering vocabulary. Similar analysis 
of documents might reflect other reasons for reworking a text, such as to give it a new 
identity for a new setting. 
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Chapter 7 
GENERAL CONCLUSION 

 
1. Introduction 
 
The work presented in this thesis has made a number of original contributions to the field 
of historical linguistics. It has made explicit some of the hidden assumptions behind the 
central concepts of normal transmission, genetic relationship and language divergence, as 
well as those inherent in the application of the comparative method. It has proposed the 
notion of balance to characterise the degree to which comparative patterns are consistent 
with these traditional underlying assumptions. Finally, it has investigated possible drivers 
of linguistic divergence in situations of maintained contact between speakers and, 
consequently, between developing language varieties. In doing so it has proposed a novel 
transdisciplinary approach combining psycholinguistics, computational cognitive 
modelling, and multi-agent simulations to answer questions stemming from historical 
linguistics. This has led to a significant finding in the identification of a previously 
undetected cognitive bias in bilinguals which, under certain conditions and over time, can 
lead to rapid divergence of the shared lexical stock of languages in contact.  
 
Below I provide a summary of the main threads which make up the overall thesis argument 
and briefly outline ongoing and future work. The thesis has laid the groundwork for a long-
term research program which aims to develop a theory of language change and 
diversification, built around the notion of balance, and which endeavours to provide more 
adequate explanations of a fuller range of linguistic histories.  
 
2. On normal transmission, genetic relationship and the comparative method 

Traditionally, the monolingual speaker and the monolingual speech community have been 
treated as ‘proto-types’ in linguistic theory. This monolingual ideal persists despite 
linguists’ awareness that multilingualism is more prevalent than monolingualism (see e.g. 
Romaine 2001), and that it is likely to have been more common prior to the existence of 
nation states and national languages. The position of this thesis is that the monolingual ideal, 
though far from realistic, can be maintained as a useful reference point from which the 
complexity and diversity of linguistic histories can be understood, but that for this reference 
point to be useful it is necessary to articulate the many underlying assumptions it entails, as 
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these are rarely made explicit. The papers on Pama-Nyungan and Australian languages 
have demonstrated the problems which can arise when this is not in place. 
 
When linguists define normal transmission, and by extension genetic relationship, what 
they have in mind is a situation in which children faithfully acquire (i.e. with only minor 
change) a clearly identifiable L1 from the previous generation. Jacques and List (2019:129) 
for example write “the primary process of language transmission is through childhood 
acquisition of a first language”(emphasis mine). The thesis has argued that, given this 
assumed scenario, the expected linguistic signature of languages related via transmission is 
a balanced pattern of similarity. This expectation is not usually expressed explicitly in terms 
of balance, but balance is implicit in statements such as those of Thomason and Kaufman 
(1988:11) who write that when languages are genetically related we find “systematic 
correspondences in all parts of the language”.  
 
The notions of normal transmission and genetic relationship are therefore system level 
notions. There is normal transmission if a linguistic system persists over time, and genetic 
relationship links systems. The more balanced the comparative pattern the more likely that 
clear evidence of system level correspondence will be recoverable. The papers presented in 
chapters 2-4 provide an analysis of what constitutes strong evidence of genetic relationship, 
i.e. what gives the clearest signal of system level correspondence as opposed to mere shared 
similarity across systems – which can result from a variety of causes. The best evidence 
comes through a demonstration of cognacy and, although different aspects of genetically 
related linguistic systems must be cognate (i.e. inherited), cognacy is best demonstrated 
within the lexico-phonological domain through the identification of regular patterns of 
sound correspondence (Grace 1981, Harrison 2003). Through the analysis of the Pama-
Nyungan comparative pattern, the thesis has furthermore highlighted a crucial 
methodological assumption which, to my knowledge, has not been made fully explicit in 
the literature. Only regular correspondences that involve non-identical sounds provide 
principled evidence that lexical items/morphemes have been transmitted as a set (in the 
same linguistic system) over time, but whenever comparison reveals a predominance of 
non-identical sound correspondences it is assumed that regular correspondences involving 
identical sounds also reflect inheritance. As discussed in chapters 2-4, problems arise when 
comparison reveals a majority of sound correspondences that are identical or near identical, 
as is often the case with Australian languages, as there is no clear evidence to fall back on to 
make the cognacy assumption, leading scholars towards non-orthodox lines of 
argumentation.  
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3. On multilingualism and unbalanced patterns 
 
 
As just reviewed, the near identical sound correspondences found across Australian 
languages are problematic for demonstrating cognacy since with little systematic sound 
change – i.e. sound change which has system-level consequences  – there is no principled 

way of distinguishing borrowings from inherited forms. 52  Often, this uniformity in 

phonological inventories and phonotactics stands in contrast to the degree of differentiation 
in the languages’ lexical stock. In chapters 2 and 4 this kind of comparative pattern was 
referred to as a ‘mismatched pattern’ because, given an assumption of genetic relationship, 
the phonology would suggest a shallower time depth (for the languages‘ most recent 
common ancestor) than the lexicon. In the introduction, this was reframed in terms of the 
notion of balance so that the typical Pama-Nyungan synchronic, comparative pattern is one 
displaying a structure/form imbalance. Although it is established knowledge that language 
contact gives rise to unbalanced patterns of similarity, there is little explicit discussion in 
the literature of the fact that normal transmission can be unfolding in a multilingual setting, 
where there may not be a clear L1 to be transmitted and acquired, and where no language 
has privileged status (i.e. egalitarian multilingualism, see Evans 2017).  
 
The hypothesis put forward in the thesis has been that the Pama-Nyungan type of 
unbalanced pattern may be one of the diagnostic patterns associated with languages 
descending through lineages that have evolved in small scale, multilingual communities. 
The thesis then argues that, since humans have lived in small scale societies for the majority 
of their existence (Evans 2017), the situation of balance and monolingualism , which serves 
as the primary reference point in historical linguistics, may be the exception rather than the 

norm 53 , and understanding patterns of imbalance and their causes is of fundamental 

importance to reconstructing the linguistic past. 
 

                                                 
52 As stated in previous chapters, I acknowledge that near identical regular sound correspondences will occur 
in what are highly likely to be cognates, especially between emerging dialects and very closely related 
languages (though this is clearly not the time depth involved e.g. in the case of Pama-Nyungan). Near identical 
regular sound correspondences nevertheless render demonstration of cognacy problematic. 
53 I do not in any way mean that this reference point should abandoned, as discussed in the introduction it 
plays an important role. Rather, it is encompassed within the broader notion of balance proposed in the thesis.  
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4.  On imbalance and the family tree model 
 
The topic of the family tree model has long been debated in the literature (Schmidt, 1872; 
Schuchardt, 1900), and continues to be a source of disagreement (see e.g. special issue of the 
Journal of Historical Linguistics edited by Kalyan, François and Hammerström 2019). As with 
any model, adopting the family tree involves accepting a number of assumptions, and these 
may be more or less problematic depending on the linguistic situation. Nevertheless, the 
family tree continues to be the default model for representing language diversification and 
linguistic lineages.  
 
The most obvious problematic, inherent assumption is that the model relies on isolation as 
a driver for diversification but, as Evans (2017:913) points out, exogamy and open social 
networks are common features in present day, small scale societies and these characteristics 
are therefore likely to have been dominant in much of the past when this was the dominant 
social structure. In this setting, language diversification is unlikely to be explainable in terms 
of isolation. In contact situations other mechanisms must be driving divergence. The thesis 
has argued that isolation-led and contact-led divergence have different linguistic signatures 
– i.e. they give rise to balanced versus unbalanced comparative patterns – and that the family 
tree becomes less and less adequate at modelling history the more unbalanced the pattern. 
 
One of the arguments scholars use in defending the universal applicability of the family tree 
is that it models the process of vertical transmission in first language acquisition – and so is 
always relevant, even though secondary horizontal transmission may be part of the broader 
historical picture (Jacques and List 2019). In a multilingual community, however, there may 
not be a clear L1 that is being transmitted and acquired because children are acquiring a 
whole repertoire of languages. It may therefore not be possible to clearly distinguish which 
is the primary process of transmission and which is the secondary. Moreover, as the thesis 
has demonstrated, transmission in a multilingual context involves biases that are not 
present in a monolingual contexts, and so the transmission of features in one language 
system in the repertoire may be partly dependent on the features present in other systems 
being acquired. The long-term outcome of these biases cannot be understood in terms of the 
traditional dichotomy of vertical versus horizontal transmission. 
 
In cases where there is little comparative data available, and where this is mostly in the form 
of wordlists, it is impossible to identify imbalance in overall transmission of a linguistic 
system because the data does not give insights into many aspects of the system. The paper 
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presented as chapter 6 explored the viability of picking up the signal of contact-induced 
divergence from the analysis of word forms alone, to a statistically viable level of 
significance. The computational simulations employed show that contact-induced 
divergence in the lexical stock is more difficult to demonstrate than contact-induced 
convergence in the lexical stock (resulting from processes such as borrowing), because the 
former necessitates a much larger body of data to reach a threshold of statistical significance. 
In cases where trees and relationships between languages are proposed on the basis of 
smallish word lists – a scenario which is not uncommon – such proposals are problematic 
for reasons which go beyond what is traditionally discussed in the historical linguistics 
literature. Some of these issues were flagged in the discussion section of the paper presented 
as chapter 5. 
 
5. On bilingual cognitive processing and mechanisms for contact-induced 

divergence 
 
As discussed, convergence is the assumed default outcome of language contact, and this 
stems partly from the fact that it can be understood as resulting from cognitive pressures 
universal to bilinguals. Contact-induced divergence has instead been assumed to be a rare 
phenomenon explainable in terms of idiosyncratic social and cultural factors relevant to a 
particular setting. As a result, the latter has received little systematic study. The thesis has 
therefore broken tradition by focusing on contact-induced divergence and on identifying 
universal cognitive mechanisms which have the potential to be driving such change. It is 
argued that while convergence may be seen as a ‘natural’ outcome of cognitive economy, 
divergence can also be said to follow naturally from a cognitive force, one which stands in 
opposition to economy –  explicitness (Ellison, Miceli, Tuninetti, Escudero and Schiller 
2018), which ensures communicative reliability. 
 
Chapter 5 makes a significant contribution to the study of mechanisms for contact-induced 
divergence in the form of a previously undetected cognitive bias in bilingual lexical 
selection – the anti-doppel bias or doppel avoidance. It is likely that the anti-doppel bias long 
remained unobserved due to the nature of commonly employed experimental design in 
studies of bilingual lexical production which, in minimising ambiguity of responses, 
precludes the observation of certain kinds of processing behaviour. The novel experimental 
design employed in chapter 5 is therefore another original contribution of the thesis. 
Through the employment of multi-agent simulations, the thesis then shows how a bias 
identified at the level of individual language users can play out at the community level and 
over time. The observed anti-doppel bias is shown to have the potential to give rise to a 
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rapid replacement of doppel forms – in one or both languages, depending on the type of 
bilingual demography. This observed bias therefore offers an explanation for the 
development of unbalanced comparative patterns, where structural similarity outweighs 
similarity of the languages’ lexical stock. In particular, the presence of an anti-doppel bias 
can explain how imbalance can arise in closely related varieties that are already similar in 
structure, i.e. in situations of in situ divergence.  
 
The model of lexical production developed in chapter 5 (for individual bilingual speakers) 
proposes that the cognitive mechanism responsible for doppel avoidance is monitoring for 
intended language of production. The model therefore predicts that there can be no anti-
doppel bias in the absence of monitoring, which is only a pragmatic possibility in 
communities where everyone is bilingual. When a sizable portion of the speaker’s broader 
community understands only one of their languages (e.g. demographics simulated in Fig. 
10b of chapter 5) it is unhelpful to use the other language in many of the exchanges and it is 
likely that there will be a strong pragmatic motivation to monitor, so as to avoid 
incomprehension on the part of interlocutors – and the anti-doppel bias is a by-product of 
this monitoring process. Chapter 5 also acknowledges that the motivation for individuals to 
monitor their speech is, at least partly, socially conditioned. For example, negative social 
attitudes towards language mixing will motivate a speaker to monitor even when there is 
no pragmatic need because everyone is bilingual. This implies that the strength of a baseline 
pragmatic anti-doppel bias can be modulated by the presence or absence of favouring social 
factors. As our understanding of the cognitive mechanisms that give rise to contact-induced 
change is refined, it will be possible to systematically consider the different possible 
outcomes of interactions between cognitive and social factors.  
 
6. On the diagnosis of imbalance in the interpretation of language histories  
 
The thesis has argued for the notion of balance to serve as a reference point in the 
interpretation of linguistic histories. The challenge posed by this theoretical position is that 
whilst we have a good operational tool for the diagnosis of balance, we have yet to 
operationalise the diagnosis of unbalanced patterns. This will be crucial in making progress 
in adequately interpreting a wider range of language histories, and will involve developing 
comparable measures for lexical and structural similarity to assess the nature and degree of 
any mismatch there may be in the comparative pattern. Some of this work is currently in 
progress, but will requires various stages of piloting and refinement. 
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Following the identification of the anti-doppel bias and the diachronic predictions of the 
multi-agent simulations, I turned to the Pilbara data to test out some ideas on a possible 
methodology for investigating lexical patterns. I was particularly interested in patterns 
displayed by Martuthunira and its inland neighbours – Yindjibarndi, Kurrama and 
Panyjima. Chapter 4 discussed the difficulties involved in unravelling the nature of 
language relationships in this region due to the nature of the comparative patterns, and the 
position of Martuthunira was highlighted as particularly unclear. In terms of the lexicon – 
on mere inspection alone – the Martuthunira vocabulary is strikingly distinctive and 
includes a considerable number of forms that are neither found in languages of the region 
nor beyond. Furthermore, the social and cultural context at time of contact – assuming that 
it reflects a situation of at least some time depth – is consistent with an expectation that 
doppel avoidance may have had an impact on the lexical stock.  
 
The Martuthunira sent young men to the Yindjibarndi/Kurruma for initiation rites and a 
system of promised marriage, linked to these male initiation arrangements, was in place 
(Dench 1995). The children of such marriages were then growing up with exposure to both 
the mother’s and father’s language. Dench (1995) also writes that despite intermarriage, 
traditional narratives reveal a clear historical distinction between coastal people with a 
maritime economy, such as the Martuthunira, and groups inhabiting inland river valleys 
and plateaus, such as the Kurrama/Yindjibarndi. This suggests the possibility of a level of 
language monitoring which goes beyond the pragmatic, and of an anti-dopppel bias 
strengthened by the existence of clearly distinguished  maritime and inland identities, and 
by the desire to maintain a certain degree of social distance between these groups. The 
Yindjibarndi/Kurruma also had links with their inland neighbours, the Panyjima, while 
there is no evidence of any substantial contact, to suggest common patterns of bilingualism, 
between the Martuthunira and the Panyjima.  
 
The methodology being tested involves using lexical reconstructions – which O’Grady 
(1966) attributed to Proto-Ngayarda (the proposed subgroup of Pama-Nyungan these 
languages are traditionally assigned to) – as lexical stock assumed to have been very 
widespread in the region at an earlier point time. The idea is to then calculate the percentage 
of widespread forms which has been lost in each of the four languages and, given these 
individual precentages, the expected percentages of shared losses between pairs of 
languages, if loss was proceeding independently in each language. The expected percentage 
of shared losses is calculated as the product of the individual percentages.  This expected 
percentage can then be compared to the observed percentage of shared losses. Due to the 
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findings of chapter 6 I am aware of the fact that the lexical data available is likely to be 
insufficient to reveal statistically significant patterns, but the exercise has been informative 
in the quest of developing methodologies capable of demonstrating imbalance. I am 
currently seeking access to recently collected data by staff at the community language centre 
for the Pilbara region, in the hope of expanding the data set to a healthier number of entries. 
 
 
7. Other ongoing and future work 
 
As mentioned earlier in the chapter, an important first step in building on the work 
presented in the thesis is to refine the cognitive model of bilingual lexical selection proposed 
in chapter 5 through further testing of a number of its predictions. A number of studies 
focusing on this strand of the research program are currently under way and some are 
briefly outlined below. Abstracts of conference presentations reporting on this work in 
progress have also been provided in the appendix. 
 
The cognitive model predicts both a higher activation of doppels (which in production 
results in the often reported psycholinguistic finding of a cognate advantage), as well as an 
avoidance of doppels (when language distinctive synonyms are available and monitoring 
for language of production is engaged). Chapter 5 focused on testing for the presence of an 
anti-doppel bias since this effect had not been observed in previous psycholinguistic studies 
of bilingual lexical selection. Analysis is currently being finalised on the results of a picture-
naming study, designed to replicate both a doppel (cognate) advantage as well as the anti-
doppel bias in the same speaker, depending on picture condition. The study had extended 
the picture-naming paradigm to include multiple answer pictures as well as the typically 
used single answer pictures. A comparison of reaction times in naming single answer 
pictures by Dutch/English bilinguals and English monolinguals (some requiring an answer 
which is a doppel for the bilinguals, some a non-doppel answer) shows a statistically 
significant doppel advantage effect – the bilinguals are than monolinguals at responding 
when the word form is a doppel. Conditions involving multiple answer pictures show that 

when the monolingual dominant response 54  is a non-doppel, bilinguals show response 

patterns in line with monolinguals. When the dominant form is a doppel, there is very 
strong evidence (Bayes Factor (BF)=558) of doppel dominant forms being at least 5% less 
frequent than non-doppel dominant forms in the bilingual data overall, and positive 

                                                 
54 i.e. the form that monolingual speakers use most frequently in response to the stimulus. 
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evidence (BF=18) that the doppel dominant forms are at least 5% less frequent in bilingual 
than monolingual individuals.  
 
As well as recording behavioural responses, the study has also recorded an 
electroencephalographic trace for each participant with the aim of investigating and 
localising neural responses. As raised in chapter 5, monitoring has an increasingly well 
evidenced electroencephalographic signature (see e.g. Petrides 1996) and the study aims to 
provide neural evidence for the monitoring parameter in the hypothesised cognitive model 
and its role in doppel avoidance.  
 

Another prediction of the model is that the anti-doppel bias is likely to only have a 
significant effect in the linguistic behaviour of bilinguals who have good command of both 
of their languages. A weaker bilingual is likely to have a restricted vocabulary in their L2, 
and so will not have a range of synonyms at their disposal – and without synonyms doppels 
cannot be avoided. A simulation based on the bilingual cognitive model presented in the 
thesis demonstrates these predictions (see final abstract in appendix). When non-dominant 
speakers are weak in their second language, we can expect the introduction of borrowings 
or of periphrastic expressions into the target language. In contrast, when they are strong L2 
speakers and command polyvalent synsets for many meanings, loss of doppels is expected. 
Plans are underway for a study to test this prediction on weak and strong bilinguals using 
a gap filling task similar to that employed in chapter 5. 
 
The findings of chapter 5 have demonstrated that there are significant gaps in knowledge 
when it comes to bilingual cognitive processing and, as argued earlier, the thesis takes the 
position that the interaction between socio-cultural and cognitive factors in contact-induced 
change will be able to be more adequately explored once relevant, invariant cognitive 
mechanisms are well understood. 
 
7. In conclusion 
 
The work presented in this thesis has laid the foundations for a theory of language change 
centred around the notion of balance. It is acknowledged that this notion is not new. The 
thesis has argued that balance is an implicit assumption of normal transmission (Lyons 
1969), and one of the contributions of the thesis has been to make this assumption explicit. 
Similarly, the idea that language contact leads to unbalanced patterns of similarity is not 
new. What has been a novel and significant contribution of the thesis is the demonstration 
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that imbalance does not always result from convergent change – whether structural or 
lexical. Imbalance can also result from contact-induced divergence, and a cognitive 
mechanism responsible for fast rates of replacement of shared lexical forms was identified. 
This finding has important implications for traditional assumptions involved in the 
interpretation of comparative patterns in historical linguistics. It must be considered that an 
unbalanced comparative pattern may require a demonstration in terms of what is absent 
rather than a demonstration based on the presence of transferred linguistic elements, and 
that imbalance arising from contact-induced divergence may not be so uncommon. As 
explored in chapter 6, demonstrating contact-induced divergence is a more difficult task, 
but the thesis argues that it can no longer simply be ignored as a possible process for the 
development of imbalance. An important task will therefore be to develop a set of diagnostic 
tools capable of picking up its historical signal. Since contact-induced divergence often 
affects lexical forms, ignoring its possible effects inevitably leads to misleading applications 
of the comparative method – where lexical forms are key– and consequently to misleading 
interpretations of language histories. This is especially true for languages that have 
predominantly evolved in multilingual settings such as the Australian languages. The thesis 
argues that the disagreements on the status of Pama-Nyungan, and on the relationships that 
hold between Australian languages, will only be resolvable through the development of a 
more encompassing theory of language change, with new associated working assumptions. 
This will be a difficult task, but it is a challenge well worth tackling. 
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Does Grosjean’s Language Mode Require Variable Language Activation? 
 

Australian Linguistic Society Conference 2015 
 

(in collaboration with T. Mark Ellison) 
 	
Grosjean (1997, 2008) proposes that variation in the activation of a bilingual's languages – 
being sensitive to the situation - accounts for differences in observed levels of language 
mixing. He calls this variation language mode. De Groot (2011:293f) writes that the findings 
of Dewaele (2001) suggest an alternative account of differences in bilingual output, in which 
a bilingual's languages are equally active at all times and variation is explained by varying 
degrees of monitoring. She concludes that it remains to be seen whether … adaptability concerns 
fluctuations in the degree of activation of the bilingual’s two language subsets or fluctuations in the 
attentiveness of a mental monitor that watches over the output of the language system (p. 294). In 
this talk, we argue that output monitoring - well supported in the literature (see e.g. Levelt 
1989, Hartsuiker & Kolk 2001, Severens et al.. 2012) - is insufficient on its own to explain all 
the experimental evidence on bilingual control. We therefore suggest that, rather than being 
alternatives, differential activation and differential monitoring are both essential 
components of the spoken language production system. 
 

First, we argue that use of L1 and L2 in bilinguals results in different lexical competitor sets, 
reflecting different levels of language activation. This argument is based on three event-
related potential (ERP) studies. Botvinick et al.. (2001, 2004) interpret the ERP factor known 
as error-related negativity (ERN), as marking the conflict in selecting between incompatible 
alternatives. Ganushchak & Schiller (2009) show that the ERN in bilinguals using their L2 
in a phoneme-monitoring task is much greater than that found by participants using their 
L1 (Ganushchak & Schiller 2006). Participants in the latter study are referred to as 
monolinguals, but were most likely Dutch undergraduates who are typically proficient in 
English. That the L2 of the participants in the ‘monolingual’ task did not result in additional 
ERN suggests that lexical competitors from that language were not activated in their 
response, while in the ‘bilingual’ task L1 lexical competitors were strongly activated as well 
as L2 forms. This difference cannot be accounted for by monitoring itself, as the ERN marks 
conflict in the input to the monitoring process. The conclusion is that the level of activation 
of L2 relative to L1 varies according to whether speakers are responding in L1 or L2. This 
supports an activation account of language mode. 
 

Further support comes from Bartolotti & Marian’s (2012) eye-tracking study comparing the 
degree to which monolinguals and bilinguals are distracted by L1/L2 competitors to forms 
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in a newly acquired artificial lexicon. Bilinguals were found to be less prone to distraction 
than monolinguals. Because this study is about interference in perception, rather than 
production, the difference in results cannot be accounted for by the action of a production 
monitor. We interpret this result as reflecting the bilinguals’ ability to lower the levels of 
language activation in non-target languages, as in the activation account of Grosjean’s 
monolingual mode. 
 

These studies show that bilinguals’ flexibility in managing lexical competition can only be 
the result of situation-sensitive shifts in language activation. Consequently, a complete 
model of language production must include both differential activation and monitoring. 
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Language Discontinua: how Bilingual-Led Differentiation Disrupts 
Cladistic Modelling 

 
International Conference on Historical Linguistics 2015 

 
(in collaboration with T. Mark Ellison) 

 
In this presentation we explore the impact of character differentiation on subgrouping 
within a language family. We are particularly interested in bilingual-led character 
differentiation – a diachronic process which results from an observed bias against the use 
of shared characters on the part of bilingual speakers. A full discussion of this bias and its 
diachronic consequences can be found in Ellison & Miceli (2017). Here we consider the 
impact of its occurrence on subgrouping specifically. We argue that differentiation between 
two languages can result in significant levels of shared innovation within overlapping 
subsets of the family. In a simple case, the outcome resembles that of change in a language 
continuum situation. A complex case, where a large network of differentiations is involved, 
may result in a pattern like the London underground map of isoglosses seen in Indo-European 
(see François, 2015 for a summary of models for language classification). 
 
Consider an unknown parent language which gives rise to a number of child languages. If 
each of the child languages develops independently, its retentions do not depend on any 
property of another language but simply on the retention rates in the history of that 
language. In a simple model of change, we can assume a constant retention rate r across 
time – this is the chance of retaining a particular form in the language for the character (e.g. 
phonemic realization of a lexical item) across unit time. A second parameter c to the model 
is the usually small probability of a particular form being introduced into the language, for 
that meaning, by chance. Where two languages undergo heavy contact, differentiation is a 
possibility. Differentiation is modeled by a further bias parameter b which magnifies the 
rate of form loss only where both languages have the same form. On the basis of 
experimental evidence, we use values that lower the retention rate by approximately 5%. 
These parameters allow us to define a Markov chain model of the loss of characters in 
independent child languages, and also in pairs of languages that are undergoing bilingual-
led differentiation. The unit time retention/loss matrices are shown in Fig. 1. 
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(a) Input: f n 
Output: f r 1-c 
n 1-r c 

 
 
Figure 1: Matrices for instantaneous rates of (a) independent child language retention 
and (b) paired retention with differentiation. The form to be retained is f and the lack of 
this form is indicated by n. Each column is a distribution over outputs given the input 
situations at the top of the column 
 
 
Using the expm library in R, we simulated a continuous time course for languages in 
isolation as well as interacting under these assumptions. Three languages A, B and C were 
involved in the scenario, our interest being the probability of finding a character present in 
exactly two of the languages. The results of the simulation are shown in Fig. 2.  

 
Fig. 2: Joint retention probability of a cognate pair across a) 2 out of 3 independent child 
languages, b) an independent child language and one of two languages engaged in 
pairwise differentiation, and c) two languages undergoing differentiation excluding a 
third independent language. The graphs start low, because the probability of retaining a 
form in only 2 out of 3 languages is in initially small, as the third language is as yet 
unlikely to have replaced it. 
 
 
If all 3 languages develop from the parent independently, then we find the higher rate of 2-
language cognacy shown as (a) in Figure 2. This rate is approximately the same between all 
languages, and character presence is randomly distributed among the child languages, so 
the impetus for subgrouping is low – the natural interpretation is to ascribe all characters to 
the common parent.  
 
In line (b) we see the probability of common retentions between one language, A or B, 
participating in differentiation (A vs B) and an independent sibling language C. Over time, 
this approaches the rate of pairwise retention found in independent languages. More 
importantly, however, for most of the history shown, this pairwise rate is much higher than 

(b) Input: f f f n n f n n 
Output: f f r r – 2 b r (1-r) r (1-c) (1-c) r (1-c) (1-c) 
f n b r (1-r) r c c r c (1-c) 
n f b (1-r) r (1-r) (1-c) (1-c) (1-r) (1-c) c 
n n (1-r) (1-r) (1-r) c c (1-r) c c 

a 
 
b 
 
c 
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that found between languages differentiating from each other. Their (A-B) pairwise 
retention is shown in plot (c), and is at a much lower rate. 
 
In this model, we only consider forms retained in exactly two languages. This means that 
their presence can be interpreted as either a common inheritance or a shared innovation in 
a subgroup. In Fig. 2b, we see that language pairs A-C and B-C both have much higher rates 
of pairwise cognacy than A-B (2c), which suggests that there is either an A-C subgroup or a 
B-C subgroup, or overlapping subgroups. Overlapping subgroups based on shared 
innovations are a problem to reconcile with traditional arboreal cladistic models. Allowing 
wave models, or reentrant trees, in the explanation of the language family does model the 
shared innovations. However, it is not the only explanation of the data. The correct 
explanation, from which the cognacy rates were generated, is one in which languages 
undergo differentiation.  
 
Discussion of the simulations will be followed by relevant case studies of lexical data. 
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Can we Identify Bilingual-Led Lexical Differentiation in Oceanic? 

 

Australian Linguistic Society Conference 2016 
 

(in collaboration with Bethwyn Evans, T. Mark Ellison and Simon Greenhill)  
 

Ellison & Miceli (2017) identify a bias in lexical production which involves the avoidance of 
shared vocabulary (doppels) by bilingual speakers: when the speaker’s languages share a 
similar word form for a particular meaning, the speaker tends to select an alternative word 
form distinctive to only one of the languages, if one is available. We propose that a 
monitoring mechanism in speech production is responsible for this “anti-doppel” bias. This 
bias, when multiplied over a population and if consistent over time, may lead to the rapid 
differentiation of the vocabularies of related languages. When bilingualism involves 
unrelated languages, the same monitoring mechanism may instead reduce the likelihood of 
lexical borrowing, as observed for example in the languages of Amazonia (Aikhenvald 2002, 
Epps 2007) where distinctiveness of word forms has been maintained despite much 
structural convergence. 
            Presence of this bias therefore steers the process of lexical inheritance in predictable 
directions. In situations where languages develop relatively independently of each other we 
do not expect retentions to be in any way dependent on the lexical properties of other 
language(s). However we would expect this dependence in languages affected by the anti-
doppel bias. For example, if language A replaces a shared word form there it is less likely 
that the same word form will also be replaced in language B as it is no longer a doppel. In 
languages that share this type of history we therefore expect to find a pattern of lexical 
inheritance that reflects a certain degree of dependence between lexical replacements cross-
linguistically. 
            In this paper we investigate patterns of lexical inheritance in Oceanic languages with 
these predictions in mind. Oceanic languages make an ideal case study for a number of 
reasons. Firstly, much lexical reconstruction has already been carried out and the internal 
structure of the subgroup is well understood (see Lynch, Ross & Crowley 2002, Ross, Pawley 
& Osmond 2011). Secondly, there are enough sound changes for lexical layers within 
languages to be identifiable. Thirdly, and most importantly for this study, it is likely that a 
number of different bilingual scenarios were in place across the Oceanic-speaking world. 
We hypothesise that the following sociolinguistic situations are likely to have been present 
in the four regions initially selected for analysis: 
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a. Bilingualism between Oceanic languages and Papuan languages (Bougainville) 
b. Bilingualism between Oceanic languages from different sub-branches 
(Micronesia) 
c. Bilingualism between Oceanic languages from the same sub-branch (New 
Georgia) 
d. Little contact with other languages (Rarotonga) 
  

We describe the patterns of lexical retention and replacement across these regions, and 
discuss whether they can be explained in terms of likely past speaker behaviours influenced 
by the anti-doppel bias to varying degrees. 
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The Price of Ease 

 
Australian Linguistic Society Conference 2018 

 
(in collaboration with T. Mark Ellison, Alba Tuninetti, Paola Escudero, Niels O. Schiller) 

 
There is substantial evidence that doppels - words in two or more languages sharing similar 
forms and meanings, such as English fish and German Fisch - are produced by bilinguals 
more quickly and easily than non-doppels like English duck and German Ente. Ellison & 
Miceli (2017) recently argued, however, that doppels are avoided in bilinguals, and that this 
avoidance can lead to significant lexical change in languages over time. They propose that 
while associative memory favours doppels, because of the similar form-meaning 
connections in multiple linguistic contexts, a subsequent monitoring process results in 
avoidance. The avoidance of doppels is evidenced in experimental work on Dutch-English 
bilinguals. 
 The question remains, however, why the psycholinguistic literature describes only 
facilitation of doppels, and not their avoidance. We propose that the experimental task 
chiefly used to examine doppel production, namely picture naming, has standardly been 
constructed so that only a single response is correct. Consequently, there can never be a 
competition between alternative expressions of a meaning, and thus doppels cannot be 
avoided. To test this hypothesis, we have reproduced an earlier experiment by Christoffels 
et al.. (2007) which found the doppel advantage, but extending the conditions from (1) and 
(2) below to three more situations: 
 

1. only one answer possible, a doppel (present in Christoffels et al.. 2007) 
2. only one answer possible, a non-doppel (present in Christoffels et al.. 2007) 
3. multiple answers, including doppel and non-doppel  (potential for doppel 

avoidance), 
4. multiple answers, none doppels (control for doppel avoidance). 

 
The results show selection against the doppel occuring in condition (3), despite facilitation 
occurring in condition (1). The monitoring explanation for the anti-doppel bias is further 
boosted by analysis of N200 negativities, suggesting competition-triggered monitoring 
underlies the anti-doppel bias. 
 We argue therefore, that while the anti-doppel bias has always been there, it was for 
a long time unnoticed experimentally because standard picture-naming methodology could 
not detect it. 
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 Linguistics describes two forces continually shaping language: ease of articulation 
and distinctiveness. Where doppels gain in ease of articulation, because of their cross-
linguistic frequency advantage, they pay a price for being ambiguously tagged for language. 
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Is Convergence on a Phylogenetic Tree Evidence of a Tree-Like History? 

 
International Conference on Historical Linguistics 2019 

 
(in collaboration with T. Mark Ellison) 

 
The tree model of the history of language families is credited to Schleicher (1853) - although 
the common origins of a number of languages had long been suspected (see Campbell & 
Poser 2008 for details). The tree model sees vertical - so-called “normal” - transmission from 
parents to children as the fundamental cause of shared structure between languages. 
Schleicher’s student Schmidt (1872) saw limitations in the tree model, and proposed an 
alternative account of language relatedness, the wave model. In this account, horizontal - 
between-peer - transmission allows different forms or structures to spread through a 
linguistic area from distinct starting points to overlapping extents. 
 These two approaches have continued to the present day, with historical linguists 
tending to favour tree models, and those looking at synchronic variation recognising models 
of transmission through social-networks. Recently, the tree model has been reinvigorated 
by the introduction of Bayesian phylogenetic methods, originally developed to reconstruct 
biological lineages (e.g. Gray & Atkinson 2003, see Bowern 2018 for an overview). 
 In this talk, we address one of the assumptions made in the context of recent 
phylogenetic analyses: that convergence of the tree-construction algorithm is evidence that 
the historical origins of the languages was a tree-like sequence of three stages - unity, split, 
then independent divergence. We argue instead that horizontal transmission between 
language communities can give rise to distributions of characters that cause Bayesian 
phylogenetic analyses to converge on a tree, whether or not their actual history was tree-
like. This develops a similar argument to that proposed about dialects by Murawaki (2015). 

This argument is developed in computational simulations, in which linguistic 
communities start with unrelated languages, but develop with limited horizontal 
transmission subject to geographic impediments to communication. We show that Bayesian 
tree-building methods can and do interpret simulated results in such scenarios as having 
tree-like phylogenetic signal, leading them to converge. Furthermore, current homoplasy 
measures do not necessarily flag data generated in this way as not tree-like. 
 In conclusion, care needs to be taken in imputing historical verisimilitude to tree 
models just because they are able to account for a set of data.  
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Doppel-Avoidance in Dominant Forms 

 
Australian Linguistic Society Conference 2019 

 
(in collaboration with T. Mark Ellison, Alba Tuninetti, Paola Escudero and Niels Schiller) 

 
Doppels are words with recognisably similar (phonological) forms and meanings across 
two languages. For example, German Schuh and English shoe are doppels. Doppels are not 
false friends, as the latter while similar in form, are necessarily distinct in meaning. Doppels 
also may be, but need not be, cognate: Italian informazione and English information are 
doppels, but as information is a borrowing into English, these are not cognates. 
 

Given the context, and the lexical meaning they wish to convey, speakers often have 
multiple lexical options. One of these options will be (for that meaning and context) the 
most common. For example, in naming the picture in Figure 1, English speakers have 
choices such as ‘shirt’ and ‘blouse’, but ‘shirt’ is the most frequently used option. We call 
this the dominant word choice for this meaning-in-context. 
 

Picture-naming tasks within psycholinguistic experiments standardly seek stimuli for 
which non-dominant responses are rare. In fact, non-dominant responses are regarded 
frequently as errors and ignored. For this reason, bilingual processing biases, such as 
doppel-avoidance (Ellison & Miceli 2017), have long remained unidentified despite many 
studies of this kind focusing on bilingual lexical production. 
 

In this talk, we analyse the results of a picture-naming experiment which does not restrict 
stimuli to single answer pictures. The participants in this experiment were monolingual 
English speakers and Dutch-English bilinguals. The responses of the monolingual 
participants let us identify which responses are the dominant words for each stimulus 
within the experimental context. We looked at two conditions across both groups of 
speakers: in one condition the dominant form was a doppel, but there were non-doppel 
options, in the other condition, the dominant form was a non-doppel, and there were other 
options which may or may not have included a doppel (e.g. the stimulus presented as Figure 
1). In total, thus, we had four conditions: monolingual non-doppel dominant, monolingual 
doppel dominant, bilingual non-doppel dominant, bilingual doppel dominant. Figure 2 
shows the raw results. 
 

If we compare the frequencies of the dominant words between the monolingual non-doppel 
condition and the monolingual doppel condition, we find a positive evidence (BF=10) in the 
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Bayes’ Factor for these having frequencies within 5% of each other (using the scale of Kass 
& Raftery 1995). Similarly, there is strong evidence (BF=35) that the rate of use of dominant 
non-doppel forms being within 5% of each other for monolinguals and bilinguals. 
 

In contrast, there is very strong evidence (BF=558) of doppel dominant forms being at least 
5% less frequent than non-doppel dominant forms in the bilingual data. Similarly, there is 
positive evidence (BF=18) that the doppel dominant forms are at least 5% less frequent in 
bilinguals than monolinguals. 
 

In summary, then, we argue that common experimental design in picture-naming tasks 
precludes the observation of certain processing behaviours. We show that picture-naming 
can be adapted to investigate a wider range of behaviour in bilingual lexical production, 
and provide further experimental evidence through this novel paradigm for the anti-doppel 
bias, first described by Ellison & Miceli (2017). 
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Figure 1: shirt/blouse stimulus 
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Figure 2: Raw results showing bilinguals’ avoidance of dominant word forms that are 
doppels in comparison to non-doppels.  
  



The Impacts of Bilingual Production Monitoring on 
Non-Dominant Language Lexica

International Conference on Historical Linguistics 2017

(in collaboration with T. Mark Ellison)

Abstract
In 1785, James Hutton proposed that we can (and should) ac-
count for historical change only using forces we see at work in
the present time. Hutton’s proposal was addressed to geology,
but later Darwin applied the same reasoning to give a gradual-
ist account of biology. This gradualism, applied to language,
seeks explanations of language change in everyday processes
of language interpretation, internalisation and production.

In this talk, we use a model of bilingual lexical selection
(see [1]). This model combines Grosjean’s account of bilin-
gual lexical selection in terms of language activation and mode
with the use of a language monitor to ensure that only within-
language terms are expressed. The key finding concerns vo-
cabulary items shared between a bilingual’s languages, items
we call doppels (in the psycholinguistic literature these are
called cognates confusing them with the overlapping category
of the same name in historical linguistics). We find that speak-
ers in bilingual mode, but engaging strong monitoring, avoid
doppels in comparison to monolinguals speaking the same
language.

Arnal [2] describes an avoidance of doppels in Catalan by
native speakers of Spanish who learn the language as adults.
These non-dominant speakers of Catalan revive archaic terms
for, e.g. bustı́a (not buzón) for ’letter-box’, in place of forms
identical. Arnal suggests that the lexicon is more consciously
accessible than other aspects of language structure, making
it an easy prop for maintaining the distinction between the
bilinguals’ two languages. We suggest this is implemented via
the language monitor, and that the conscious accessibility of
the lexicon correlates highly with our ability to monitor for the
language-appropriateness of word forms. Arnal notes that the
large proportion of learner-speakers of Catalan (upto 40% of
the language community) means that peculiarities in bilingual
speech can become the linguistic norms for the language.

The Model
Mathematically, our model takes the form of an assessment of
the probability P( f |s, t;b,m) of using a form f while trying
to express semantics s in a target language t. The other two
parameters are the language mode b expressing how much ac-
tivation is shared between the target and non-target languages,
and m the effort expended in monitoring lexical selections

to ensure they come from the target language. As shown in
(1), this probability is derived from two values: the activation
PAssoc( f |s, t;b) from associative memory alone, which reflects
form distribution in past experience and the impact of prim-
ing, along with PMon(l| f ,s, t;b,m) which is the probability
assigned by the monitor that this form should be ascribed to
language l. When monitoring for our target language, we
are of course only interested in the probability that the form
originates in our target language. k, here as elsewhere, is a nor-
malising constant, depending on the subscripted parameters.

P( f |s, t;b,m) = ks,t;b,mPMon(t| f ,s, t;m)PAssoc( f |s, t;b) (1)

The definitions for PMon and PAssoc are given in (3) and (2)
respectively. In (2) F( f ,s, l) is the raw frequency with which
the speaker has encountered f to express semantics s in lan-
guage context l, L is the set of languages the bilingual speaks,
and δ is the Kronecker delta (δ l

t = 1 if l = t, and 0 otherwise).

PAssoc( f |s, t;b) = ∑
l∈L

(
b
|L|

+(1−b)δ l
t )

F( f ,s, l)
∑s,l F( f ,s, l)

(2)

We assume that the monitor implements Bayesian reasoning,
with a flat prior over the languages they might be speaking. In
(3), the strength m of monitoring acts as a linear coefficient
combining an agnostic distribution with the Bayesian estima-
tion of the source language responsible for the meaning-form
pairing.

PMon(l| f ,s, t;m) =
1−m
|L|

+mks, f PAssoc( f |s, l;0.0) (3)

This model is given strong support over a 2-monolinguals-in-
one-head model in the results of a bilingual lexical selection
task (Bayes’ Factor > 106).

In the following sections, we consider the predictions
of the model for four different scenarios. We assume that
speakers of a non-dominant language will perforce always
be in bilingual mode to some extent. In what follows, we
consider the impact of the bilinguals level of L2 frequency
on their lexical selection, and - if there are enough of these
bilinguals in the language community - their impact on the
language at large.
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Lexical Gaps - Non-Maximal Monitoring
At the lowest level of proficiency, non-dominant speakersoften
find themselves lacking a form in their L2 for the semantics
they wish to express. As they are in bilingual mode, the
corresponding word-form in their L1 is activated. What is
realised depends on their level of monitoring. At anything less
than maximum monitoring effort, the form from the bilinguals’
L1 (if there is only one activated) is selected. If more than
one L1 available for this meaning, then the most activated is
selected.

With non-maximal monitoring, we predict that large num-
bers of non-dominant speakersat low levels of proficiency are
likely to introduce nonce-loans or borrings from their L1 into
their L2. Figure 1, blue line shows how the rate of intrusions
responds to synset size.

Lexical Gaps - Maximal Monitoring
Maximal monitoring is likely to occur when the non-dominant
speakerand their interlocutors do not share their L1. This
maybe because social dynamics strongly encourage asymmet-
ric acqusition, or because the speakers are interacting in their
L2 with bilinguals with a range of dominant languages.

At maximum monitoring effort, all forms from the non-
target language are blocked, and consequently the speaker
must resort to circumlocutions or other devices - other than
their L1 - to express their meaning. With this level of monitor-
ing, and large numbers of non-dominant speakers, we expect
many forms in the richer target language to be replaced by
compositional periphrastic constructions.

Doppel Synonyms
Strong monitoring has a very different effect in non-dominant
speakerswhen they are selecting between a number of syn-
onyms for a particular situation, and one of the options is a
doppel. Assuming that their frequencies are similar, the model
predicts (and the effect has been seen directly in experiment)
that bilinguals will avoid the shared vocabulary item in favour
of one which is distinctive to the target language.

Over time, with enough non-dominant speakerswho are
this proficient, the target language can expect to see a dif-
ferential loss in frequency of shared forms and increase in
frequency of distinctive forms within synsets. Over genera-
tions, this is likely to lead to a relatively rapid divergence in
lexical forms between the two languages.

Even between unrelated languages, we may see this effect.
If there is a mix of proficiency levels among the non-dominant
speakers, then low-proficiency speakers with lexical gaps may
introducing borrowings into their L discourse. Monitoring
among strong speakers may result on these forms being fil-
tered, so that even if often exposed to them, they do not use
these forms frequently themselves (compare red and green
lines in Figure 1).

Conclusion
In summary, based on our model, we see two very different
effects of non-dominant speakerson a language, depending

Figure 1. The x-axis shows the parameter λ defining a
Poisson distribution over synset size. The blue curve shows
the expected proportion of intrusions for a given distribution
of synset size - as λ increases, there are fewer empty synsets,
and so fewer intrusions from the dominant language. The
green curve shows the frequency of use of doppels (which
may be lucky intrusions) from the dominant language into the
non-dominant language, in contrast to their expected rate of
use by first-language acquirers with a similar distribution of
synset size (red). The bilingual simulations assumed a
language mode of 0.667 and monitoring effort at 90%;
synsets had Zipf distribution; doppels were assumed to be the
most frequent elements of their synsets.

on their level of proficiency. If the non-dominant speakersare
weak in their second language, then we expect many bor-
rowings into the target language or periphrastic expressions
introduced into it. In contrast, if they are strong speakers,
and command polyvalent synsets for many meanings, we ex-
pect a loss of doppels (shared lexical forms) between the two
languages.

References
[1] T. Mark Ellison and Luisa Miceli. Language monitoring

in bilinguals as a mechanism for rapid lexical divergence.
Language, forthcoming.

[2] Antoni Arnal. Linguistic changes in the Catalan spoken
in Catalonia under new contact conditions. Journal of
Language Contact, 4(1):5–25, June 2011.

187

APPENDIX
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾


	PhD_Thesis_MICELI_Final
	EllisonMiceli_NonDominantSpeakers
	Introduction
	References




