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1. Phylogenetic 
Analyses in Linguistics



Gothic fotus 'foot'
Old Icelandic fo:tr 'foot'
Old High German fuoz 'foot'
German Fuss 'foot'
Old English fo:t 'foot'
English foot 'foot'
Hittite pata- 'foot'
Luvian pati- 'foot'
Latin pe:s, pedis 'foot'
Tocharian A päts 'foot'
Tocharian B ptsa 'foot'
Greek poús, podós 'foot'
Armenian ot-n, ot-k' 'foot, feet'
Sanskrit pá:t, pá:dam 'foot'
Avestan pad- 'foot'
Lithuanian pa~das 'shoe'
Latvian acu-pedius 'swift-footed'
Old Church Slavic pods 'ground'

Proto-Indo-European *phet'-



knowledge of these extinct languages is limited to reconstructions
from ancient texts. This uneven sampling might have increased
basal branch lengths and thus inflated estimates of divergence times.
We tested this possibility by recoding apparently absent cognates as
uncertainties (absent or present) and re-running the analyses.

Although divergence-time estimates decreased slightly, the effect
was only small (Fig. 1e).
Finally, although there is considerable support for Hittite (an

extinct Anatolian language) as the most appropriate root for Indo-
European22,23, rooting the tree with Hittite could be claimed to

Figure 1 Consensus tree and divergence-time estimates. a, Majority-rule consensus tree
based on the MCMC sample of 1,000 trees. The main language groupings are colour

coded. Branch lengths are proportional to the inferred maximum-likelihood estimates of

evolutionary change per cognate. Values above each branch (in black) express the

bayesian posterior probabilities as a percentage. Values in red show the inferred ages of

nodes in years BP. *Italic also includes the French/Iberian subgroup. Panels b–e show the

distribution of divergence-time estimates at the root of the Indo-European phylogeny for:

b, initial assumption set using all cognate information and most stringent constraints
(Anatolian, Tocharian, (Greek, Armenian, Albanian, (Iranian, Indic), (Slavic, Baltic), ((North

Germanic, West Germanic), Italic, Celtic))); c, conservative cognate coding with doubtful
cognates excluded; d, all cognate sets with minimum topological constraints (Anatolian,

Tocharian, (Greek, Armenian, Albanian, (Iranian, Indic), (Slavic, Baltic), (North Germanic,

West Germanic), Italic, Celtic)); e, missing data coding with minimum topological

constraints and all cognate sets. Shaded bars represent the implied age ranges under the

two competing theories of Indo-European origin: blue, Kurgan hypothesis; green,

Anatolian farming hypothesis. The relationship between the main language groups in the

consensus tree for each analysis is also shown, along with posterior probability values.
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The hypothesis that grammatical structure
retained a phylogenetic signature was first
tested among 16 languages belonging to the
Meso-Melanesian, Papuan Tip, and North New
Guinea linkages, three sister clades within the
Western Oceanic subgroup of Austronesian,
the relationship of which has been established
by the comparative method (10, 27) Aalthough
not completely unambiguously, because there
is lexical evidence in particular that the Papuan
Tip and the North New Guinea linkages had a
period of shared history after their separation
from Meso-Melanesian E(10), p. 101^Z. We
carried out a parsimony analysis on the struc-
tural data from these languages, from which
we obtained a consensus tree Etree length, 224
steps; consistency index (CI) 0 0.42; rescaled
consistency index (RC) 0 0.19; retention
index (RI) 0 0.46^. When this tree (Fig. 3,
right) is compared with the classification based
on the comparative method (Fig. 3, left), there
is a close match. In the consensus tree, theMeso-
Melanesian group forms a major branch. Papuan
Tip and North New Guinea together form a
clade, with theNorthNewGuinea linkage nested
as a subclade within it. This is consistent with
uncertainties in the linguistic reconstruction. The
internal structure of the Meso-Melanesian group
is quite flat, but all except one of the clades
posited by the comparative method are congru-
ently represented in the consensus tree. These
results show that cladistically analyzed gram-
matical structure can preserve a signal that is
consistent with a known phylogeny derived by
traditional lexical techniques.

On the basis of this result, we applied the
same method to a set of languages in which

lexical similarities are not present. Taking 15
Papuan languages for which we have full struc-
tural data and applying the same methods, we
obtained a consensus tree of the most parsimo-
nious cladograms for the bootstrapped data set
(Fig. 4). This tree has a tree length of 349 steps,
CI 0 0.35, RC 0 0.14, and RI 0 0.39. The results
show a remarkably geographically consistent
pattern: The major clades represent archipelagos,
and within each archipelago nearest neighbors
tend to form sister clades, despite a nearly com-
plete absence of lexical relatedness.

Interpretation is problematic, because there
are no generally accepted independent linguis-
tic criteria for assessing the Papuan trees. One
possibility is that these trees reflect contact
with local Austronesian neighbors, providing
an areal rather than phylogenetic signal. In
experiments, combined Austronesian-Papuan
consensus trees were in some cases inter-
meshed, but the result was statistically weak
(28). Because Papuan and Austronesian are
very unlikely to be genuine sister clades, a high
degree of homoplasy can be the result of either
contact or chance convergence, and combined
trees of very remotely related families are
likely to be less robust than those where there
are good grounds for assuming monophyly. A
second possibility is the null hypothesis of no
relatedness between the Papuan languages. In
that case, we would not expect the orderly and
geographically consistent phylogenetic signal
that does emerge from the data. This signal is
consistent with migration followed by diver-
gence through local isolation. A further possi-
bility is that the geographically consistent tree
reflects recent areal contact among Papuan

speakers, but most of these languages are not
currently spoken in contiguous regions. Be-
cause these languages may have been contig-
uous in the past, regional diffusion also may
account for the phylogenetic signal observed, a
possibility that we cannot test without more
detailed archaeological information.

We therefore suggest that this method
reveals evidence of large-scale genealogical
clustering of the Island Melanesian languages;
the lack of putative lexical cognates dates these
relationships considerably before the Austro-
nesian arrival, in line with the radiocarbon
dates from the later Pleistocene, when humans
entered IslandMelanesia frommainland Papua
New Guinea.

There remain important issues to resolve.
The first is methodological; bootstrap values,
especially in the deeper branches, are low by
comparison with biological systems, and fur-
ther work is required to determine whether this
reflects rates of convergence, trait covariation,
or processes other than phylogenesis alone.
Second, the branching sequence does not fit the
generally expected dispersal path. A priori, Is-
land Melanesian Papuan languages should
show a general west-to-east pattern of diversi-
fication, with the center of diversity in the west.
The results of our data are more complex. In
particular, the position of the Solomons lan-
guages is anomalous, located in the tree be-
tween the Bismarcks clade and the Bougainville
clade, in violation of geographic expectation
Ebecause Bougainville is the natural way-station
on the route from mainland New Guinea to the
Solomons (Fig. 1)^. During the late Pleis-
tocene, Bougainville and the Solomons were
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Fig. 4. Maximum parsimony tree of Island
Melanesian Papuan languages with reweighted
and raw bootstrap values. The tree shows a
high level of geographic patterning by island
group. Solomon Island languages are interme-
diate between Bougainville and Bismarck Ar-
chipelago languages, which is in violation of
geographic progression.
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Fig. 3. Phylogenetic relationships among two taxa
of the Western Oceanic subgroup of the Austrone-
sian language family. (Left) Reconstructed phylog-
eny of the languages of the Meso-Melanesian,
Papuan Tip, and North New Guinea groups based
on the linguistic comparative method (10, 27).
(Right) Unrooted parsimony tree showing relation-
ships among the Meso-Melanesian and Papuan Tip
groups based on grammatical traits only (that is, discarding abundant lexical evidence) (the figure
shows reweighted and raw bootstrap values). The two trees show a high degree of concordance, with
monophyly in both major taxa and the similar geographical structuring of within-taxon diversity.
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2. Introducing 
Linguistic Typology





3. Investigating 
unusual characteristics



And the winners are:



In the category:

‘Most Unusual 
Individual Language’



Wari’



In the category:

‘Most Unusual
 Genealogical Group’



Northwest Caucasian



In the category:

‘Most Unusual
Geographical Area’



Northwest Continental 
Europe



All languages
(red = rare, blue = common)



4. Towards Phylogenetic 
Analyses with WALS



A wealth of data 
(for linguistics)

• 2,600 languages

• 140 characteristics

• almost 60,000 datapoints

• but: 60,000/2,600*140 = 0.165

• the datatable is only 16.5 % filled !
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Reliability

• Latvian was checked (by B. Wälchli)

• 109 coding point in WALS

• 2 ‘technical’ errors (= 1.8 %)

• 5 ‘interpretative’ errors (= 4.6 %)
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5. Improving Typology



5. Improving Typology

• Finer-graind Coding

• ‘Deconstructing’ Typology

• Select Suitable Characteristics





Estimate character-similarities from 
cooccurrenc in low-level genetic groups
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5. Improving Typology

• Finer-graind Coding

• ‘Deconstructing’ Typology

• Select Suitable Characteristics



L1 L2 L3 L4 L5 L6 L7 L8 …

L1

L2

L3

L4

L5

L6

L7

L8

…



L1 L2 L3 L4 L5 L6 L7 L8 …

L1 1

L2 1

L3 1

L4 1

L5 1

L6 1

L7 1

L8 1

…



L1 L2 L3 L4 L5 L6 L7 L8 …

L1 1

L2 1

L3 1

L4 1

L5 1

L6 1

L7 1

L8 1

…



L1 L2 L3 L4 L5 L6 L7 L8 …

L1 1 1 1

L2 1 1 1

L3 1 1 1

L4 1 1

L5 1 1

L6 1 1 1

L7 1 1 1

L8 1 1 1

…



L1 L2 L3 L4 L5 L6 L7 L8 …

L1 1 1 1 0 0 0 0 0

L2 1 1 1 0 0 0 0 0

L3 1 1 1 0 0 0 0 0

L4 0 0 0 1 1 0 0 0

L5 0 0 0 1 1 0 0 0

L6 0 0 0 0 0 1 1 1

L7 0 0 0 0 0 1 1 1

L8 0 0 0 0 0 1 1 1

…

Undifferentiated Typology



L1 L2 L3 L4 L5 L6 L7 L8 …

L1 1 1 1 0.37 0.37 0.28 0.28 0.28

L2 1 1 1 0.37 0.37 0.28 0.28 0.28

L3 1 1 1 0.37 0.37 0.28 0.28 0.28

L4 0.37 0.37 0.37 1 1 0.58 0.58 0.58

L5 0.37 0.37 0.37 1 1 0.58 0.58 0.58

L6 0.28 0.28 0.28 0.58 0.58 1 1 1

L7 0.28 0.28 0.28 0.58 0.58 1 1 1

L8 0.28 0.28 0.28 0.58 0.58 1 1 1

…

Inter-type similarities



L1 L2 L3 L4 L5 L6 L7 L8 …

L1 1

L2 1

L3 1

L4 1

L5 1

L6 1

L7 1

L8 1

…



L1 L2 L3 L4 L5 L6 L7 L8 …

L1 1 0.55 0.72 0.31 0.70 0.61 0.50 0.58

L2 0.55 1 0.55 0.31 0.40 0.44 0.31 0.48

L3 0.72 0.55 1 0.29 0.53 0.51 0.48 0.60

L4 0.31 0.31 0.29 1 0.38 0.36 0.26 0.27

L5 0.70 0.40 0.53 0.38 1 0.64 0.51 0.46

L6 0.61 0.44 0.51 0.36 0.64 1 0.57 0.43

L7 0.50 0.31 0.48 0.26 0.51 0.57 1 0.47

L8 0.58 0.48 0.60 0.27 0.46 0.43 0.47 1

…

‘Deconstructed’ Typology



MRD LIT ENG FRE

1050 sams eiti go aller

1070 sams eiti come venir

1090 sams eiti come venir

1104 lisems kopti come sortir

1105 valgoms zengti descend descendre

1114 – – come se faire 
entendre

1120 vetjams varyti drive pousser

1140 sams eiti come se rendre

1160 jutams eiti walk marcher



ACH ALB ARM AVA BSQ CAK CHA CHI CHO EFI ENG EST EWE FIJ FIN FIS FRE GEB GRC GRE GUA HAI HAU HAW HIN HUN ICE ITA JAM KAT KHA LIT LIV LTV MAO MAP MAR MIS MIZ MLT MRD MRS NAM NIC OSS PAP PIR PIT RHA RUM RUS SAA SAM SGO SNG SPA SRA SWA SWE TAG TAJ TKP TOA TOB TON TRK UDM ULA VEP VIE YAB ZAP

ACH 1 0.43 0.62 0.31 0.41 0.57 0.6 0.22 0.41 0.51 0.55 0.46 0.54 0.35 0.46 0.35 0.45 0.44 0.4 0.39 0.52 0.41 0.72 0.41 0.55 0.23 0.48 0.47 0.32 0.36 0.55 0.37 0.47 0.45 0.36 0.43 0.42 0.64 0.48 0.64 0.46 0.51 0.62 0.48 0.29 0.49 0.63 0.55 0.33 0.64 0.29 0.52 0.26 0.42 0.66 0.53 0.42 0.57 0.45 0.27 0.39 0.36 0.45 0.41 0.48 0.48 0.57 0.46 0.44 0.46 0.33 0.5

ALB 0.43 1 0.53 0.26 0.41 0.45 0.41 0.2 0.32 0.34 0.38 0.3 0.33 0.26 0.31 0.29 0.4 0.33 0.25 0.41 0.53 0.35 0.49 0.29 0.34 0.28 0.3 0.5 0.3 0.28 0.37 0.26 0.28 0.33 0.28 0.4 0.44 0.39 0.34 0.58 0.4 0.32 0.46 0.33 0.23 0.41 0.47 0.4 0.3 0.52 0.23 0.32 0.22 0.37 0.48 0.52 0.31 0.44 0.25 0.23 0.29 0.32 0.37 0.36 0.29 0.5 0.46 0.33 0.32 0.36 0.32 0.47

ARM 0.62 0.53 1 0.27 0.4 0.63 0.61 0.26 0.37 0.4 0.54 0.46 0.47 0.34 0.42 0.4 0.41 0.44 0.4 0.39 0.57 0.33 0.67 0.36 0.53 0.24 0.46 0.49 0.32 0.31 0.49 0.34 0.46 0.49 0.34 0.37 0.39 0.56 0.42 0.72 0.49 0.45 0.59 0.41 0.34 0.45 0.59 0.48 0.35 0.63 0.33 0.51 0.24 0.4 0.62 0.61 0.41 0.49 0.4 0.22 0.44 0.34 0.37 0.37 0.4 0.46 0.54 0.4 0.45 0.42 0.29 0.52

AVA 0.31 0.26 0.27 1 0.27 0.24 0.27 0.25 0.18 0.22 0.32 0.36 0.27 0.31 0.33 0.21 0.26 0.32 0.24 0.25 0.31 0.23 0.26 0.28 0.32 0.25 0.34 0.26 0.28 0.25 0.32 0.29 0.33 0.34 0.3 0.27 0.32 0.29 0.27 0.29 0.35 0.3 0.29 0.24 0.3 0.35 0.31 0.29 0.37 0.3 0.25 0.31 0.22 0.31 0.27 0.24 0.29 0.22 0.32 0.15 0.29 0.34 0.34 0.26 0.3 0.34 0.3 0.27 0.35 0.26 0.19 0.26

BSQ 0.41 0.41 0.4 0.27 1 0.41 0.34 0.22 0.25 0.28 0.29 0.28 0.32 0.29 0.32 0.21 0.36 0.26 0.23 0.37 0.44 0.33 0.38 0.3 0.32 0.26 0.28 0.42 0.25 0.32 0.34 0.25 0.27 0.3 0.34 0.36 0.36 0.36 0.34 0.42 0.36 0.33 0.37 0.28 0.22 0.4 0.44 0.38 0.3 0.43 0.21 0.28 0.2 0.31 0.36 0.45 0.3 0.36 0.27 0.18 0.25 0.35 0.38 0.29 0.27 0.38 0.34 0.32 0.32 0.34 0.27 0.36

CAK 0.57 0.45 0.63 0.24 0.41 1 0.55 0.21 0.39 0.4 0.4 0.38 0.42 0.3 0.36 0.34 0.44 0.31 0.32 0.37 0.56 0.35 0.61 0.31 0.43 0.21 0.37 0.48 0.27 0.26 0.41 0.29 0.38 0.39 0.29 0.41 0.39 0.5 0.4 0.57 0.46 0.38 0.52 0.39 0.25 0.43 0.58 0.48 0.27 0.58 0.27 0.42 0.22 0.3 0.55 0.62 0.3 0.54 0.31 0.22 0.3 0.3 0.36 0.36 0.35 0.42 0.49 0.37 0.38 0.37 0.31 0.51

CHA 0.6 0.41 0.61 0.27 0.34 0.55 1 0.24 0.41 0.41 0.6 0.41 0.46 0.33 0.43 0.39 0.43 0.43 0.39 0.43 0.47 0.33 0.59 0.39 0.45 0.24 0.5 0.46 0.3 0.35 0.57 0.33 0.43 0.46 0.33 0.37 0.38 0.6 0.39 0.54 0.5 0.5 0.56 0.52 0.28 0.53 0.52 0.53 0.3 0.56 0.3 0.54 0.29 0.33 0.61 0.48 0.39 0.43 0.43 0.29 0.41 0.33 0.42 0.39 0.47 0.43 0.5 0.37 0.47 0.45 0.29 0.48

CHI 0.22 0.2 0.26 0.25 0.22 0.21 0.24 1 0.16 0.2 0.27 0.37 0.22 0.28 0.26 0.19 0.19 0.31 0.28 0.18 0.25 0.18 0.23 0.23 0.25 0.29 0.3 0.2 0.33 0.25 0.3 0.29 0.33 0.33 0.25 0.25 0.24 0.23 0.22 0.24 0.23 0.27 0.21 0.21 0.33 0.28 0.22 0.25 0.31 0.22 0.3 0.31 0.24 0.27 0.22 0.21 0.34 0.17 0.28 0.14 0.3 0.33 0.26 0.16 0.24 0.24 0.24 0.24 0.29 0.22 0.17 0.22

CHO 0.41 0.32 0.37 0.18 0.25 0.39 0.41 0.16 1 0.29 0.28 0.24 0.31 0.21 0.26 0.22 0.27 0.24 0.22 0.27 0.33 0.27 0.45 0.23 0.27 0.17 0.26 0.32 0.21 0.26 0.31 0.21 0.24 0.27 0.2 0.29 0.32 0.36 0.29 0.33 0.33 0.29 0.39 0.29 0.17 0.33 0.36 0.31 0.16 0.39 0.18 0.26 0.19 0.29 0.44 0.38 0.25 0.37 0.26 0.22 0.23 0.23 0.26 0.27 0.29 0.28 0.35 0.28 0.27 0.32 0.27 0.36

EFI 0.51 0.34 0.4 0.22 0.28 0.4 0.41 0.2 0.29 1 0.32 0.27 0.36 0.23 0.31 0.27 0.32 0.26 0.23 0.32 0.33 0.32 0.51 0.26 0.35 0.18 0.29 0.37 0.22 0.27 0.41 0.2 0.29 0.27 0.25 0.32 0.32 0.43 0.31 0.43 0.33 0.34 0.46 0.33 0.19 0.33 0.46 0.39 0.21 0.44 0.18 0.32 0.23 0.28 0.45 0.37 0.28 0.44 0.25 0.3 0.24 0.25 0.31 0.32 0.3 0.34 0.39 0.34 0.3 0.29 0.32 0.35

ENG 0.55 0.38 0.54 0.32 0.29 0.4 0.6 0.27 0.28 0.32 1 0.58 0.47 0.47 0.48 0.37 0.32 0.52 0.5 0.34 0.39 0.25 0.5 0.46 0.54 0.33 0.6 0.37 0.44 0.35 0.58 0.5 0.56 0.6 0.41 0.31 0.35 0.6 0.37 0.52 0.38 0.52 0.47 0.41 0.46 0.51 0.41 0.47 0.44 0.53 0.46 0.59 0.28 0.45 0.51 0.38 0.44 0.31 0.52 0.19 0.58 0.43 0.45 0.32 0.6 0.42 0.42 0.36 0.49 0.41 0.25 0.38

EST 0.46 0.3 0.46 0.36 0.28 0.38 0.41 0.37 0.24 0.27 0.58 1 0.46 0.49 0.48 0.3 0.28 0.58 0.49 0.25 0.39 0.21 0.41 0.38 0.48 0.39 0.63 0.29 0.46 0.31 0.58 0.6 0.8 0.79 0.42 0.31 0.33 0.41 0.35 0.41 0.32 0.44 0.38 0.35 0.58 0.49 0.4 0.41 0.48 0.4 0.51 0.65 0.28 0.45 0.41 0.34 0.49 0.28 0.51 0.14 0.52 0.53 0.41 0.28 0.48 0.37 0.35 0.38 0.49 0.34 0.25 0.37

EWE 0.54 0.33 0.47 0.27 0.32 0.42 0.46 0.22 0.31 0.36 0.47 0.46 1 0.29 0.42 0.29 0.35 0.4 0.33 0.3 0.38 0.31 0.52 0.31 0.52 0.25 0.46 0.32 0.32 0.31 0.49 0.35 0.43 0.49 0.32 0.33 0.34 0.5 0.33 0.46 0.37 0.36 0.49 0.36 0.31 0.4 0.45 0.4 0.32 0.5 0.3 0.47 0.23 0.39 0.49 0.37 0.38 0.36 0.41 0.21 0.34 0.4 0.35 0.34 0.38 0.41 0.41 0.34 0.42 0.31 0.25 0.37
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RUM 0.64 0.52 0.63 0.3 0.43 0.58 0.56 0.22 0.39 0.44 0.53 0.4 0.5 0.32 0.44 0.37 0.48 0.38 0.34 0.46 0.55 0.41 0.62 0.37 0.5 0.23 0.42 0.58 0.32 0.31 0.53 0.3 0.38 0.43 0.33 0.42 0.42 0.56 0.39 0.69 0.51 0.42 0.61 0.46 0.27 0.49 0.61 0.52 0.32 1 0.27 0.45 0.24 0.43 0.59 0.57 0.37 0.5 0.37 0.3 0.37 0.34 0.39 0.49 0.43 0.53 0.54 0.41 0.45 0.45 0.32 0.48

RUS 0.29 0.23 0.33 0.25 0.21 0.27 0.3 0.3 0.18 0.18 0.46 0.51 0.3 0.54 0.31 0.2 0.18 0.4 0.65 0.18 0.26 0.18 0.31 0.51 0.34 0.36 0.39 0.22 0.39 0.25 0.35 0.77 0.43 0.54 0.45 0.25 0.25 0.32 0.37 0.26 0.25 0.56 0.28 0.24 0.74 0.33 0.27 0.37 0.34 0.27 1 0.4 0.26 0.32 0.29 0.26 0.36 0.2 0.41 0.09 0.49 0.39 0.28 0.18 0.35 0.25 0.27 0.4 0.35 0.27 0.19 0.29

SAA 0.52 0.32 0.51 0.31 0.28 0.42 0.54 0.31 0.26 0.32 0.59 0.65 0.47 0.4 0.55 0.4 0.33 0.55 0.48 0.27 0.4 0.23 0.48 0.37 0.55 0.32 0.65 0.36 0.41 0.29 0.56 0.5 0.62 0.63 0.34 0.28 0.32 0.48 0.33 0.51 0.38 0.46 0.44 0.39 0.42 0.47 0.42 0.45 0.43 0.45 0.4 1 0.28 0.39 0.48 0.38 0.45 0.31 0.6 0.19 0.48 0.44 0.38 0.37 0.46 0.39 0.4 0.36 0.53 0.36 0.25 0.38

SAM 0.26 0.22 0.24 0.22 0.2 0.22 0.29 0.24 0.19 0.23 0.28 0.28 0.23 0.31 0.24 0.18 0.23 0.21 0.24 0.2 0.24 0.2 0.27 0.28 0.25 0.25 0.27 0.24 0.24 0.24 0.28 0.24 0.24 0.25 0.26 0.27 0.23 0.26 0.27 0.26 0.21 0.31 0.28 0.26 0.23 0.29 0.26 0.29 0.23 0.24 0.26 0.28 1 0.21 0.27 0.26 0.2 0.26 0.23 0.15 0.23 0.24 0.26 0.21 0.31 0.25 0.23 0.28 0.23 0.23 0.23 0.25

SGO 0.42 0.37 0.4 0.31 0.31 0.3 0.33 0.27 0.29 0.28 0.45 0.45 0.39 0.31 0.34 0.22 0.26 0.38 0.36 0.27 0.39 0.26 0.4 0.3 0.43 0.29 0.39 0.28 0.41 0.25 0.47 0.4 0.41 0.44 0.32 0.3 0.33 0.36 0.32 0.43 0.3 0.37 0.34 0.31 0.39 0.4 0.39 0.35 0.41 0.43 0.32 0.39 0.21 1 0.47 0.32 0.39 0.29 0.39 0.14 0.37 0.47 0.33 0.29 0.33 0.4 0.37 0.33 0.36 0.3 0.21 0.32

SNG 0.66 0.48 0.62 0.27 0.36 0.55 0.61 0.22 0.44 0.45 0.51 0.41 0.49 0.32 0.39 0.32 0.4 0.36 0.36 0.45 0.5 0.36 0.64 0.36 0.48 0.25 0.46 0.46 0.33 0.33 0.53 0.33 0.4 0.43 0.32 0.43 0.41 0.56 0.42 0.59 0.44 0.48 0.59 0.46 0.27 0.53 0.58 0.5 0.31 0.59 0.29 0.48 0.27 0.47 1 0.52 0.37 0.52 0.42 0.26 0.37 0.35 0.41 0.39 0.44 0.43 0.53 0.43 0.4 0.45 0.32 0.5

SPA 0.53 0.52 0.61 0.24 0.45 0.62 0.48 0.21 0.38 0.37 0.38 0.34 0.37 0.29 0.35 0.28 0.47 0.27 0.28 0.43 0.56 0.42 0.62 0.32 0.37 0.27 0.31 0.6 0.28 0.26 0.4 0.28 0.32 0.35 0.3 0.51 0.38 0.51 0.44 0.61 0.41 0.38 0.58 0.33 0.23 0.48 0.65 0.48 0.28 0.57 0.26 0.38 0.26 0.32 0.52 1 0.28 0.59 0.26 0.25 0.27 0.34 0.37 0.39 0.34 0.45 0.52 0.43 0.33 0.39 0.39 0.6

SRA 0.42 0.31 0.41 0.29 0.3 0.3 0.39 0.34 0.25 0.28 0.44 0.49 0.38 0.3 0.39 0.28 0.29 0.52 0.42 0.3 0.34 0.23 0.37 0.32 0.42 0.29 0.48 0.29 0.38 0.28 0.46 0.4 0.46 0.43 0.32 0.25 0.28 0.35 0.28 0.36 0.31 0.37 0.32 0.27 0.42 0.41 0.34 0.35 0.45 0.37 0.36 0.45 0.2 0.39 0.37 0.28 1 0.23 0.48 0.15 0.46 0.48 0.32 0.26 0.33 0.36 0.35 0.29 0.37 0.31 0.2 0.3

SWA 0.57 0.44 0.49 0.22 0.36 0.54 0.43 0.17 0.37 0.44 0.31 0.28 0.36 0.27 0.34 0.28 0.39 0.24 0.26 0.38 0.5 0.47 0.59 0.27 0.33 0.22 0.29 0.48 0.24 0.25 0.38 0.23 0.28 0.31 0.25 0.48 0.38 0.49 0.4 0.51 0.4 0.31 0.56 0.35 0.18 0.4 0.61 0.39 0.23 0.5 0.2 0.31 0.26 0.29 0.52 0.59 0.23 1 0.26 0.29 0.23 0.26 0.35 0.37 0.35 0.4 0.46 0.41 0.3 0.33 0.42 0.52

SWE 0.45 0.25 0.4 0.32 0.27 0.31 0.43 0.28 0.26 0.25 0.52 0.51 0.41 0.41 0.5 0.3 0.29 0.6 0.43 0.24 0.33 0.19 0.39 0.39 0.52 0.33 0.62 0.29 0.4 0.3 0.47 0.53 0.49 0.54 0.36 0.21 0.29 0.41 0.32 0.37 0.36 0.4 0.4 0.34 0.44 0.42 0.34 0.39 0.46 0.37 0.41 0.6 0.23 0.39 0.42 0.26 0.48 0.26 1 0.16 0.49 0.41 0.35 0.34 0.44 0.34 0.35 0.32 0.5 0.38 0.21 0.32

TAG 0.27 0.23 0.22 0.15 0.18 0.22 0.29 0.14 0.22 0.3 0.19 0.14 0.21 0.12 0.2 0.19 0.29 0.17 0.13 0.28 0.21 0.3 0.26 0.15 0.18 0.13 0.18 0.28 0.12 0.21 0.22 0.11 0.16 0.17 0.13 0.26 0.21 0.24 0.15 0.25 0.32 0.17 0.26 0.23 0.09 0.22 0.27 0.21 0.12 0.3 0.09 0.19 0.15 0.14 0.26 0.25 0.15 0.29 0.16 1 0.14 0.13 0.19 0.23 0.17 0.25 0.26 0.19 0.2 0.23 0.22 0.24

TAJ 0.39 0.29 0.44 0.29 0.25 0.3 0.41 0.3 0.23 0.24 0.58 0.52 0.34 0.4 0.4 0.28 0.24 0.47 0.51 0.23 0.38 0.19 0.38 0.38 0.44 0.3 0.49 0.28 0.39 0.28 0.44 0.53 0.49 0.49 0.37 0.24 0.35 0.37 0.32 0.4 0.35 0.43 0.34 0.31 0.57 0.39 0.32 0.35 0.41 0.37 0.49 0.48 0.23 0.37 0.37 0.27 0.46 0.23 0.49 0.14 1 0.4 0.33 0.26 0.4 0.36 0.37 0.31 0.45 0.36 0.19 0.31

TKP 0.36 0.32 0.34 0.34 0.35 0.3 0.33 0.33 0.23 0.25 0.43 0.53 0.4 0.37 0.41 0.22 0.28 0.41 0.4 0.29 0.39 0.26 0.33 0.35 0.39 0.38 0.41 0.3 0.5 0.31 0.46 0.44 0.47 0.49 0.35 0.32 0.31 0.35 0.34 0.37 0.29 0.4 0.33 0.3 0.42 0.47 0.38 0.37 0.46 0.34 0.39 0.44 0.24 0.47 0.35 0.34 0.48 0.26 0.41 0.13 0.4 1 0.4 0.31 0.38 0.36 0.32 0.32 0.39 0.31 0.24 0.34

TOA 0.45 0.37 0.37 0.34 0.38 0.36 0.42 0.26 0.26 0.31 0.45 0.41 0.35 0.37 0.32 0.24 0.35 0.35 0.28 0.34 0.42 0.35 0.4 0.39 0.36 0.33 0.38 0.39 0.37 0.38 0.41 0.32 0.36 0.44 0.4 0.4 0.37 0.44 0.4 0.4 0.32 0.42 0.4 0.37 0.28 0.43 0.44 0.41 0.42 0.39 0.28 0.38 0.26 0.33 0.41 0.37 0.32 0.35 0.35 0.19 0.33 0.4 1 0.31 0.43 0.38 0.34 0.37 0.34 0.44 0.29 0.37

TOB 0.41 0.36 0.37 0.26 0.29 0.36 0.39 0.16 0.27 0.32 0.32 0.28 0.34 0.24 0.36 0.29 0.41 0.28 0.23 0.35 0.39 0.27 0.38 0.24 0.36 0.22 0.34 0.39 0.26 0.23 0.38 0.23 0.24 0.28 0.24 0.27 0.29 0.34 0.29 0.43 0.35 0.3 0.4 0.43 0.16 0.42 0.46 0.37 0.28 0.49 0.18 0.37 0.21 0.29 0.39 0.39 0.26 0.37 0.34 0.23 0.26 0.31 0.31 1 0.35 0.37 0.41 0.27 0.35 0.35 0.27 0.33

TON 0.48 0.29 0.4 0.3 0.27 0.35 0.47 0.24 0.29 0.3 0.6 0.48 0.38 0.46 0.38 0.32 0.31 0.36 0.37 0.31 0.37 0.23 0.48 0.4 0.43 0.28 0.44 0.33 0.35 0.33 0.5 0.37 0.42 0.45 0.35 0.34 0.34 0.45 0.38 0.4 0.33 0.42 0.45 0.41 0.35 0.46 0.39 0.42 0.35 0.43 0.35 0.46 0.31 0.33 0.44 0.34 0.33 0.35 0.44 0.17 0.4 0.38 0.43 0.35 1 0.35 0.37 0.35 0.39 0.37 0.31 0.36

TRK 0.48 0.5 0.46 0.34 0.38 0.42 0.43 0.24 0.28 0.34 0.42 0.37 0.41 0.29 0.4 0.32 0.41 0.4 0.28 0.37 0.5 0.35 0.48 0.31 0.42 0.29 0.38 0.43 0.31 0.28 0.39 0.29 0.35 0.4 0.31 0.37 0.45 0.41 0.33 0.57 0.43 0.35 0.44 0.34 0.27 0.44 0.46 0.4 0.36 0.53 0.25 0.39 0.25 0.4 0.43 0.45 0.36 0.4 0.34 0.25 0.36 0.36 0.38 0.37 0.35 1 0.45 0.34 0.39 0.37 0.29 0.39

UDM 0.57 0.46 0.54 0.3 0.34 0.49 0.5 0.24 0.35 0.39 0.42 0.35 0.41 0.31 0.37 0.33 0.4 0.33 0.32 0.38 0.5 0.37 0.57 0.34 0.46 0.23 0.39 0.47 0.27 0.28 0.43 0.31 0.35 0.38 0.3 0.38 0.45 0.51 0.37 0.54 0.52 0.38 0.53 0.4 0.28 0.43 0.5 0.47 0.29 0.54 0.27 0.4 0.23 0.37 0.53 0.52 0.35 0.46 0.35 0.26 0.37 0.32 0.34 0.41 0.37 0.45 1 0.36 0.4 0.43 0.29 0.47

ULA 0.46 0.33 0.4 0.27 0.32 0.37 0.37 0.24 0.28 0.34 0.36 0.38 0.34 0.49 0.3 0.22 0.27 0.31 0.42 0.29 0.41 0.3 0.46 0.5 0.35 0.3 0.34 0.37 0.29 0.33 0.4 0.47 0.39 0.44 0.5 0.38 0.32 0.44 0.56 0.41 0.31 0.55 0.46 0.4 0.39 0.37 0.44 0.51 0.31 0.41 0.4 0.36 0.28 0.33 0.43 0.43 0.29 0.41 0.32 0.19 0.31 0.32 0.37 0.27 0.35 0.34 0.36 1 0.29 0.32 0.33 0.39

VEP 0.44 0.32 0.45 0.35 0.32 0.38 0.47 0.29 0.27 0.3 0.49 0.49 0.42 0.34 0.76 0.42 0.31 0.47 0.39 0.32 0.38 0.25 0.43 0.34 0.48 0.27 0.46 0.32 0.35 0.26 0.48 0.41 0.48 0.51 0.3 0.24 0.4 0.42 0.29 0.39 0.47 0.38 0.4 0.33 0.38 0.42 0.38 0.36 0.37 0.45 0.35 0.53 0.23 0.36 0.4 0.33 0.37 0.3 0.5 0.2 0.45 0.39 0.34 0.35 0.39 0.39 0.4 0.29 1 0.34 0.24 0.38

VIE 0.46 0.36 0.42 0.26 0.34 0.37 0.45 0.22 0.32 0.29 0.41 0.34 0.31 0.36 0.33 0.23 0.32 0.32 0.28 0.33 0.41 0.3 0.42 0.4 0.38 0.28 0.36 0.41 0.28 0.36 0.4 0.31 0.31 0.37 0.36 0.36 0.38 0.39 0.4 0.41 0.38 0.39 0.47 0.39 0.27 0.46 0.42 0.39 0.34 0.45 0.27 0.36 0.23 0.3 0.45 0.39 0.31 0.33 0.38 0.23 0.36 0.31 0.44 0.35 0.37 0.37 0.43 0.32 0.34 1 0.27 0.38

YAB 0.33 0.32 0.29 0.19 0.27 0.31 0.29 0.17 0.27 0.32 0.25 0.25 0.25 0.28 0.26 0.19 0.33 0.2 0.22 0.29 0.32 0.33 0.39 0.25 0.26 0.24 0.25 0.33 0.21 0.24 0.3 0.21 0.24 0.26 0.22 0.32 0.28 0.35 0.28 0.34 0.29 0.26 0.38 0.3 0.18 0.29 0.36 0.31 0.21 0.32 0.19 0.25 0.23 0.21 0.32 0.39 0.2 0.42 0.21 0.22 0.19 0.24 0.29 0.27 0.31 0.29 0.29 0.33 0.24 0.27 1 0.34

ZAP 0.5 0.47 0.52 0.26 0.36 0.51 0.48 0.22 0.36 0.35 0.38 0.37 0.37 0.34 0.39 0.28 0.36 0.31 0.3 0.41 0.51 0.37 0.58 0.33 0.36 0.28 0.35 0.45 0.34 0.3 0.44 0.29 0.35 0.38 0.33 0.47 0.37 0.47 0.44 0.48 0.39 0.4 0.55 0.33 0.27 0.51 0.59 0.46 0.28 0.48 0.29 0.38 0.25 0.32 0.5 0.6 0.3 0.52 0.32 0.24 0.31 0.34 0.37 0.33 0.36 0.39 0.47 0.39 0.38 0.38 0.34 1
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5. Improving Typology

• Finer-graind Coding

• ‘Deconstructing’ Typology

• Select Suitable Characteristics



The hypothesis that grammatical structure
retained a phylogenetic signature was first
tested among 16 languages belonging to the
Meso-Melanesian, Papuan Tip, and North New
Guinea linkages, three sister clades within the
Western Oceanic subgroup of Austronesian,
the relationship of which has been established
by the comparative method (10, 27) Aalthough
not completely unambiguously, because there
is lexical evidence in particular that the Papuan
Tip and the North New Guinea linkages had a
period of shared history after their separation
from Meso-Melanesian E(10), p. 101^Z. We
carried out a parsimony analysis on the struc-
tural data from these languages, from which
we obtained a consensus tree Etree length, 224
steps; consistency index (CI) 0 0.42; rescaled
consistency index (RC) 0 0.19; retention
index (RI) 0 0.46^. When this tree (Fig. 3,
right) is compared with the classification based
on the comparative method (Fig. 3, left), there
is a close match. In the consensus tree, theMeso-
Melanesian group forms a major branch. Papuan
Tip and North New Guinea together form a
clade, with theNorthNewGuinea linkage nested
as a subclade within it. This is consistent with
uncertainties in the linguistic reconstruction. The
internal structure of the Meso-Melanesian group
is quite flat, but all except one of the clades
posited by the comparative method are congru-
ently represented in the consensus tree. These
results show that cladistically analyzed gram-
matical structure can preserve a signal that is
consistent with a known phylogeny derived by
traditional lexical techniques.

On the basis of this result, we applied the
same method to a set of languages in which

lexical similarities are not present. Taking 15
Papuan languages for which we have full struc-
tural data and applying the same methods, we
obtained a consensus tree of the most parsimo-
nious cladograms for the bootstrapped data set
(Fig. 4). This tree has a tree length of 349 steps,
CI 0 0.35, RC 0 0.14, and RI 0 0.39. The results
show a remarkably geographically consistent
pattern: The major clades represent archipelagos,
and within each archipelago nearest neighbors
tend to form sister clades, despite a nearly com-
plete absence of lexical relatedness.

Interpretation is problematic, because there
are no generally accepted independent linguis-
tic criteria for assessing the Papuan trees. One
possibility is that these trees reflect contact
with local Austronesian neighbors, providing
an areal rather than phylogenetic signal. In
experiments, combined Austronesian-Papuan
consensus trees were in some cases inter-
meshed, but the result was statistically weak
(28). Because Papuan and Austronesian are
very unlikely to be genuine sister clades, a high
degree of homoplasy can be the result of either
contact or chance convergence, and combined
trees of very remotely related families are
likely to be less robust than those where there
are good grounds for assuming monophyly. A
second possibility is the null hypothesis of no
relatedness between the Papuan languages. In
that case, we would not expect the orderly and
geographically consistent phylogenetic signal
that does emerge from the data. This signal is
consistent with migration followed by diver-
gence through local isolation. A further possi-
bility is that the geographically consistent tree
reflects recent areal contact among Papuan

speakers, but most of these languages are not
currently spoken in contiguous regions. Be-
cause these languages may have been contig-
uous in the past, regional diffusion also may
account for the phylogenetic signal observed, a
possibility that we cannot test without more
detailed archaeological information.

We therefore suggest that this method
reveals evidence of large-scale genealogical
clustering of the Island Melanesian languages;
the lack of putative lexical cognates dates these
relationships considerably before the Austro-
nesian arrival, in line with the radiocarbon
dates from the later Pleistocene, when humans
entered IslandMelanesia frommainland Papua
New Guinea.

There remain important issues to resolve.
The first is methodological; bootstrap values,
especially in the deeper branches, are low by
comparison with biological systems, and fur-
ther work is required to determine whether this
reflects rates of convergence, trait covariation,
or processes other than phylogenesis alone.
Second, the branching sequence does not fit the
generally expected dispersal path. A priori, Is-
land Melanesian Papuan languages should
show a general west-to-east pattern of diversi-
fication, with the center of diversity in the west.
The results of our data are more complex. In
particular, the position of the Solomons lan-
guages is anomalous, located in the tree be-
tween the Bismarcks clade and the Bougainville
clade, in violation of geographic expectation
Ebecause Bougainville is the natural way-station
on the route from mainland New Guinea to the
Solomons (Fig. 1)^. During the late Pleis-
tocene, Bougainville and the Solomons were

Lavukaleve

Kuot

Mali

Kol

Sulka

99(54)

Ata

Anêm
83(53)

80(24)
79(25)

74(20)
Bilua

Touo

Savosavo

96(83)
44(32)

Rotokas

Yélî Dnye

74(29)

Buin
Nasioi

Motuna

80(31)

79(32)

84(37)
44(23)

Central 
Solomons

Bismarck 
Archipelago

Louisiade 
Archipelago

Bougainville

Fig. 4. Maximum parsimony tree of Island
Melanesian Papuan languages with reweighted
and raw bootstrap values. The tree shows a
high level of geographic patterning by island
group. Solomon Island languages are interme-
diate between Bougainville and Bismarck Ar-
chipelago languages, which is in violation of
geographic progression.
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Fig. 3. Phylogenetic relationships among two taxa
of the Western Oceanic subgroup of the Austrone-
sian language family. (Left) Reconstructed phylog-
eny of the languages of the Meso-Melanesian,
Papuan Tip, and North New Guinea groups based
on the linguistic comparative method (10, 27).
(Right) Unrooted parsimony tree showing relation-
ships among the Meso-Melanesian and Papuan Tip
groups based on grammatical traits only (that is, discarding abundant lexical evidence) (the figure
shows reweighted and raw bootstrap values). The two trees show a high degree of concordance, with
monophyly in both major taxa and the similar geographical structuring of within-taxon diversity.
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6. The Problem of 
Geographical Similarities
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Typology/geography 
correlation

Mantel test 
p = .349



Pearson’s r

Nothing removed .035

Rapanui .186

Chamorro .086

Indonesian .076

Fijian .073

Tagalog .071

Maori .062

Tukang Besi .048

When does correlation 
improve?
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