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Cohen’s idea strikes us as broadly plausible, and she is careful
to allow the possibility of multiple versions of the detailed
evolutionary sequence of events she sketches. We are not sure
what would constitute clear counterevidence, but it would
presumably be based on what is known about human prehistory, and this is beyond our expertise. Our comment therefore focuses on what is known about language variation, taking seriously Cohen’s suggestion that research on the present
can shed light on what must have happened in the past.
While her stance appears compatible with the complexity
of patterns of accent production and perception that have
been investigated in sociolinguistics, we think that she exaggerates the uniqueness of accent as an honest signal. For
one thing, the availability of accent as an identity marker may
depend on factors ranging from phonological structure to
social structure: some groups rely more heavily on nonphonetic aspects of the linguistic system such as the lexicon (see,
e.g., Smith and Johnson 1986 on elaborate clan-based variation in basic vocabulary in a small Australian aboriginal
group). Furthermore, current research on the ethnography of
speaking cautions against emphasizing the differences between accent and other cultural tags. Work in variationist
sociolinguistics has demonstrated that the ability of a phonetic
feature to signal group membership necessarily arises from
its place in a broader symbolic system (e.g., Eckert [2000],
who demonstrates close correlations between accent features
and fine-grained nonlinguistic aspects of self-presentation).
In other words, to the extent that accent features help signal
group membership, they do so by virtue of their co-occurrence with a complex set of semiotic resources, including
nonlinguistic cultural tags. Since the social meanings of accent
and nonaccent features are coconstructed, and since this process occurs under intense, frequent, and ubiquitous social
market pressures, nonaccent features might not be quite so
“easy to fake” or “vulnerable to fraud” after all.
However, Cohen may underplay the significance of sociolinguistic variation in language acquisition. Her emphasis here
is on how rapidly the ambient language begins to influence
infant language development. She discusses evidence that by
the end of the first year both the perception and production
of vocalizations is significantly tuned to the language or languages that the infant hears and that some of these effects
may already be detectable in newborns. Yet she also acknowledges that children may not be very sensitive to regional accents even by the time they start school. There is no contradiction here: it is just that her focus on the first year of life
underestimates the cognitive investment that infants must
make in mastering the basic mechanics of segmenting the
stream of speech and acquiring a lexicon. More relevant evidence may come from the behavior of adults. A detailed study

of variability in Tyneside English by Foulkes, Docherty, and
Watt (2005) showed that adults speak differently to children
as young as 2 depending on whether they are boys or girls.
For example, when speaking to girls, adults were found to
use the standard English pronunciation [t] in words like water
significantly more frequently than when they spoke to boys
or other adults, when they used more common local variants
(glottal stop, etc.) instead. The fact that adults unconsciously
adjust the phonetic detail of the input they provide to linguistically immature children seems to us to provide an interesting line of evidence for the evolutionarily early emergence of language variation as a social marker, and in
particular for the proposition that what accent provides is
“honest information about childhood origins.”
In closing, we note the monstrous multidisciplinary challenge posed by research into the origins of human behavior.
Our field is linguistics; we are both phoneticians, with interests
in cognitive and social aspects of language and language use.
We were struck by how few of the works cited by Cohen we
were familiar with, even those on accent variation, and we
have suggested some ways in which her reading of sociolinguistics might be refined to serve her thesis better. The very
fact that she has managed to synthesize the work she covers
into a plausible explanatory framework deserves our admiration, but at the same time it serves as a reminder of how
much more synthesizing will be needed as we progress.
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Chromodynamics of Accents?
Our social preferences are unique, allowing us to pursue collective endeavors with strangers at remarkably large scales. A
lot of research has been devoted to explain why we came to
be that way. Models have played a critical role, exposing the
consistency of possible accounts to mathematical rigor. However, evaluating competing hypotheses requires the thorough
comparison of theoretical models with empirical evidence and
experimental studies. Emma Cohen carefully builds such a
bridge between mathematical models of tag-based cooperation and the literature on accents. In this note, we argue
that tag reliability is a necessary but not sufficient condition
for a tag to facilitate the evolution of cooperation.
The most basic models of the evolution of cooperation
consider two types. Cooperators pay a cost to help others,
and defectors avoid paying the cost while reaping benefits
from cooperators. When everyone is equally likely to interact
with everyone else, cooperation does not evolve. This changes
if alike types are more likely to interact with each other. If
helpers assort such that interactions among them are dispro-
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portionally frequent, then cooperation can evolve (Fletcher
and Doebeli 2009). Within this framework, the role of models
is to formalize and evaluate different mechanisms to produce
such assortment. Tag-based cooperation is one such mechanism. If individuals cooperate with others that bear an arbitrary tag, cooperation is in principle possible. Help is preferentially channeled to those who share the tag, and thus
cooperative interactions are assorted.
A way in which tag-based cooperation can work is if the
tag and the cooperative behavior are tightly linked. This gives
no room for faking the tag, and cooperation is stable (Haig
1996; Keller and Ross 1998). But if the tag and the cooperative
behavior are only weakly linked, defectors can fake the tag,
and cooperation breaks down. As a result, the plausibility of
this mechanism is often judged on the existence of a “reliable”
tag that is hard to fake. Cohen builds upon this and devotes
a great deal of her argumentation toward convincing the readers that accents are reliable tags. However, the underlying
reasoning arises from models that are inherently static and
therefore ignore the dynamic nature of evolution.
In a model with mutations, any tag will be eventually faked.
What makes a model work is that once a tag has been faked,
a new signal must be established in order to exclude defectors.
Whether tag-based cooperation can evolve therefore depends
on who takes the lead in the race of faking and moving away
from fakers. Two related and somehow contradictory characteristics determine this: as explained above, an appropriate
tag needs to be hard to fake. But in addition, once the tag is
forged, cooperators need the ability to swiftly establish another tag. What this implies is that tags need to be reliable,
but they need to be inherently dynamic as well.
Emma Cohen makes a convincing case for accent reliability,
but what about the capacity of accents to change once defectors have cracked them? This kind of dynamics is as important as tag reliability in theoretical models. Arguably, the
dynamic nature of human language would seem to imply that
accents are a good candidate for fluidity as well, but we believe
that a systematic account on this issue, similar to the one
presented for the case of reliability, would strengthen the case.
In addition, alternative models could incorporate the distinctive features of language and ancestral human interactions.
For example, while many models of tag-based cooperation
consider continuous tags in one or two dimensions (Antal et
al. 2009; Riolo, Cohen, and Axelrod 2001) or even discrete
tags (Jansen and Van Baalen 2006; Traulsen and Schuster
2003), accents may have multiple facets and are probably
better described by multiple dimensions. This can be captured, for example, by set structured models in which every
individual belongs to several sets, as described by Tarnita et
al. (2009). Moreover, the large scale of human cooperation
may not be described appropriately by pairwise interactions,
dismissing more complex settings that could be particularly
relevant in the case of humans (Gokhale and Traulsen 2010).
Theorists often note in passing that their tag-based models
could be directly applicable to microbes, fads, or accents.
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Often, such statements lack any empirical backup (e.g., Traulsen 2008). Cohen makes an important step toward a solid
connection between such basic theoretical models and empirical accounts. While it may be sobering to see how few
details of mathematical models turn out to have empirical
relevance, it is important for modelers to understand on
which level such a comparison is typically made.
The recipe for human sociality is likely to involve many
ingredients, and tag-based cooperation based on accent may
be one of them. In the end, it is unlikely that only one explanation will paint the complete picture of our social behavior, but evaluating the models in the light of empirical
and experimental evidence is essential to determine which
models matter, and how.
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On the Functionality of Linguistic Change
Perhaps the greatest puzzle that faces linguistic scientists is
the phenomenon of linguistic change. All languages change
through time at all levels of language structure, but the biggest
mysteries are associated with phonological and grammatical
change. The changes that occur at these levels are cumulative,
and the effects are drastic. No modern English speaker hearing
a native speaker of Old English, from even as little as 1,000
years ago, would be able to understand them.
Why is this? Why do languages change? Linguists, when
presented with this question—as they often are by lay audiences—tend to come up with answers of the type “languages
are like that.” But there are other questions too. Who changes
a language? Clearly its speakers do, but they don’t know they
are doing it, and they certainly don’t do it on purpose. And
what is the point of language change?
There is a good case to be made for arguing that it is totally
dysfunctional. As a language changes, it changes in different
ways in different places. (The reasons for this are also not
clear.) But it is this propensity that leads to the development
of regional dialects and, in the fullness of time, to the development of these dialects into different and no longer mutually intelligible languages. As is well known, modern English, Dutch, German, Icelandic, and the continental
Scandinavian languages are all descended from a single language now known to linguists as Germanic. Modern English,
Dutch, and Swedish speakers are descended from Germanic
speakers who were able understand one another, but we are
no longer able to do so. This is truly rather startling. What
could possibly be the advantage, evolutionary or otherwise,
of an arrangement whereby the main means of communication between human beings has the inherent characteristic
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