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1. Problem
At this very moment the prehistory of Eurasia is being rewritten. "e staggering recent advances in
ancient genetics and isotope analysis have led to a new view on prehistoric population movements
and contacts, and to a reinterpretation of the archaeological record (Kristiansen et al. 2017). An
indispensable component of population history is language – and in the case of western Eurasia,
primarily the Indo-European (IE) languages. "e new evidence from ancient genetics has made it
very likely that the spread of IE languages was intimately connected with the spread of material
culture and genes during the Late Neolithic and Bronze Age. "e early spread and diversification of
the IE language family is thus an essential component in this new understanding of our past.
All IE languages – e.g. English, Danish, Spanish, Russian, Persian and Hindi – descend from a
common ancestor, Proto-Indo-European (PIE), not attested in writing but reconstructed on the basis
of its daughter languages. Around 4000 BCE, more than two millennia before the first appearance
of written attestations of any IE language, the proto-language began to dissolve into distinct
languages. During the following millennia, the descendants of PIE continued to develop in diﬀerent
directions. When they eventually enter the historical stage one by one through written records, the
IE languages fall into ten related, yet clearly distinct branches: Italic, Celtic, Germanic, Greek,
Armenian, Albanian, Indo-Iranian, Balto-Slavic and the extinct branches Anatolian and Tocharian.
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"e branching structure of the IE family tree is disputed: Did the branches split oﬀ from the main
stem one at a time or in small groups, each time leaving a residual proto-language behind (Models a
and b in fig. 1)? Or did they split oﬀ more or less simultaneously in a linguistic “big bang” (Models
c and d)? If the branching-oﬀ was gradual, in which order did the branches split oﬀ (Model a vs.
Model b)? Since the diﬀerent models relate diﬀerent accounts of the early spread of the IE
languages and their speakers, how do the models square with the archaeological and genetic record?
"e goal of the project is to determine how the early disintegration of the IE language family
unfolded and how this matches the dispersals of the speakers. In order to achieve this goal, the
project is broken down into three subprojects, each of which aims at providing a missing part in the
puzzle of the early spread of IE languages (see 5). Focusing on (1) a crucial problem in the early
branching structure of the IE language family, (2) the methodological aspects and (3) the
linguistics–archaeology interface, the subprojects benefit mutually from a continuous exchange of
problems and results, enabling us to connect the dots that lead to the integration of language as a
key component in the new picture of Eurasian prehistory.
2. Objectives and hypotheses
In the last decades some consensus has been reached that the first branch to split oﬀ from the rest
was Anatolian, and the second one was Tocharian (Models a, b and d; see e.g. Clackson 2007: 13;
Fortson 2015: 646; Olander forthc. a; forthc. b). "e next question is thus which branch was the
third one to split oﬀ: in some scenarios Italo-Celtic is favoured (Model a), in others it is GraecoArmeno-Albanian (Model b; note that Albanian is included in this group only for convenience’s
sake; its position is unclear, see Nakhleh et al. 2005a: 396); still others stick to the more traditional
view according to which the remaining branches split oﬀ from each other in a big-bang scenario
(Model d). Objective 1 is to determine which branch was the third one to split oﬀ, a prerequisite for
determining the structure of the remainder of the tree. "e most common way for language families
of a certain age to diverge is through binary (or ternary) splits (Nichols 1990: 489; 1997: 138;
Fortson 2004/2010: 11); this favours Models a and b over d (and c). Moreover, Model a (based on
Nakhleh et al. 2005a; see also Kortlandt 2016) is more solidly founded than Model b (from Chang
et al. 2015: 200; cf. Bouckaert et al. 2012) since it is based on significant shared phonological and
morphological innovations as well as shared lexical items between various IE languages (see 4).
Our Hypothesis 1 is that the third branch to split oﬀ was Italo-Celtic as in Model a, implying that
there are linguistic innovations in PIE 3 in this model vis-à-vis PIE 2.
Why do researchers arrive at so widely diﬀering family trees as those in fig. 1? "e trees are the
results of diﬀerent interpretations of the material, but an even more significant factor is the
methodology employed (with implications for the selection of material): Models a, c and d are
based primarily on significant shared innovations, whereas Model b is based on a statistical analysis
of the amount of shared lexical items between IE languages (see 4 for these methods). Objective 2
is to assess and refine the methodology for linguistic phylogenetics, a crucial device for the
understanding of the IE family tree. Our Hypothesis 2 is that the most reliable method of linguistic
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phylogenetics is based on significant shared innovations.
As the structure of the IE family tree may reflect prehistoric migration events, it has recently
become the object of interest from geneticists and archaeologists (e.g. Haak et al. 2015; Allentoft et
al. 2015, from Eske Willerslev’s Centre for GeoGenetics at UCPH; Anthony & Ringe 2015). One of
the arguments against a prominent hypothesis which puts the IE homeland in Anatolia in presentday Turkey (Renfrew 1987; Bouckaert et al. 2012) is precisely the branching order: the common
innovations of the non-Anatolian branches are hard to explain if these branches spread in diﬀerent
directions from an Anatolian homeland. Objective 3 is to relate the branching structure of the IE
family tree to migration events. Our Hypothesis 3 is that the linguistic evidence for the early
disintegration of IE will shed light on the partly conflicting and unresolved archaeological and
genetic evidence for migrations in Late Neolithic and Bronze Age Eurasia.
3. Impact
With its focus on one of the biggest unsolved problems in the phylogenetics of IE, the “third split”,
Connecting the Dots aims to provide future research with the key to the understanding of the
remainder of the family tree. By refining the methodological framework for linguistic phylogenetics, the project contributes to the general theory of language evolution. By statistically
correlating linguistic and archaeological data (see 4) it opens up new vistas of research in this field.
By staging language as a key component in the new account of prehistoric Eurasia that is currently
being worked out by scholars from other disciplines, it makes this new prehistory directly relevant
to a broad audience, as half the world’s population speaks an IE language.
4. Methods and concepts
In linguistic phylogenetics two fundamentally diﬀerent approaches are commonly applied: one
based on a qualitative assessment of identical non-trivial innovations in related languages, and
another based on a quantitative, statistical analysis of the shared lexicon of the languages.
"e first approach relies on the idea that if a significant shared innovation is found in two or
more languages, it is most likely to have taken place once, in a common ancestor of these languages
(see e.g. Hock 1986/1991: 556–567; Ringe & Eska 2013: 256–263). "is methodology makes it
possible to determine the degree of relationship among related languages, i.e. to establish subgroups
within a language family. In all languages belonging to the Germanic branch, for example, a PIE p
sound (preserved in Latin pater, piscis) has become f, as in English father, fish and German Vater,
Fisch etc. Together with several other significant innovations found in all Germanic languages, this
sound change is most likely to have occurred once, at a common pre-stage of all Germanic
languages, indicating that these languages form a group that descends from a common ancestor,
Proto-Germanic. "e most reliable features for linguistic phylogenetics are innovations found at the
phonological and, especially, morphological levels, whereas syntax and lexicon are less helpful
since they are more liable to parallel development and borrowing (Clackson 1994: 6, 17–19; Ringe
et al. 2002: 65; Nakhleh et al. 2005a: 395–6; 2005b: 172, 180; Ringe & Eska 2013: 256–263;
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Barbançon et al. 2013: 149).
An alternative approach to linguistic phylogenetics is lexicostatistics, which evaluates the
relative likelihood for subgroups in a language family on the basis of the amount of shared lexicon
across the languages. Most lexicostatistical analyses are based on the “Swadesh list” of around 100
or 200 basic concepts (for IE see e.g. Dyen et al. 1992; Rexová et al. 2003). Extensions of
lexicostatistical methods have attempted to use relative rates of lexical replacement in languages in
order to estimate approximate dates for the splitting of branches (e.g. Gray & Atkinson 2003;
Bouckaert et al. 2012; Chang et al. 2015; cf. also the discussions in Embleton 1986; McMahon &
McMahon 2005; Nichols & Warnow 2008).
Both of these approaches evaluate quite diﬀerent sources of linguistic data for determining
linguistic subgroups, and as can be seen in the diﬀerences between Model a (based on analysis of
significant innovations) and Model b (based on lexicostatistics), the amount of weight that one
places on either methodology has a significant impact on the resulting structure of the IE family
tree. Since shared items are a less reliable indicator for genealogical relationship than shared
innovations (because shared items may simply be archaisms), we will develop statistical methods
based on shared innovations rather than lexicon (as in Model a). In order to test the results of the
project, they are compared to a model based exclusively on lexicostatistics (Model b) and to the
big-bang models (Models c and d) that are current in IE linguistics.
"e methodological challenges in correlating reconstructed proto-languages with the archaeological record are immense (see e.g. Dressler 1965; Mallory 1989; 1997). "e conventional approach
uses the principle of linguistic palaeontology: when a word can be reconstructed back to a protolanguage, we may assume that the speakers of the proto-language knew the concept referred to by
the word, allowing us to make inferences about the world they lived in (see e.g. Hock & Joseph
1996/2009: 477–509; Campbell 1998/2013: 406–446). "is can be a useful device and, applied
carefully, has produced key insights (Anthony 2007; Olander 2017; forthc. c). However, due to
several well-known constraints the method is often of limited use in practice. Connecting the Dots
therefore investigates novel, alternative methods of integrating linguistic and archaeological models
of population history, including (a) more robust extensions of linguistic palaeontology, (b) the
cross-validation of linguistic and cultural phylogenies (cf. Lipo et al. 2005, Mace et al. 2005) and
(c) the use of cultural distance analysis (Nakoinz & Knitter 2018: 193–212) to test reconstructed
language branching events archaeologically.
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