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What 1s Coming Up

* Why the biological phylogenetic approach to the history
of languages get funding and media attention

« How biological phylogenetics works

« Limitations of this approach



Why Phylogenetics gets Attention



T'he Credibility Gap
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T'he Credibility Gap

Publications in these
generalist journals are
picked up in the popular
press around the world.

Here is a paper from PNAS:

(20x SJR impact factor of
Diachronica)

BNPAS |

Ultraconserved words point to deep language

ancestry across Eurasia

Mark Pagel™"', Quentin D. Atkinson’, Andreaa S. Calude”, and Andrew Meade”
age

“Scheal of Scloglaa Sdences, Uniersity of Reacing Roscing, Sarkshire AGE SAS, Unitee Kingdem: “Samta Fe Insttute, Samia Fe, NM 82301 “School
ol Papch vlogy, Univensily of Auvckiund, Aaklerd 1142, New Zedand; evd "Lingasta Programme, Unversily of Waikete, Hemllon 3220, New Zudlund

Lamea™ by Caln Bevdrew, Universty of Camboags, Cambridgs, Urnitea Cingdaw, ana appeovad Apal 15, 011 facsvea for rew e Otaher 10, 200 )

ralath

The saarch for ever deap: ip g the Workt's lan-
guages Is bedeviled by the fact that mast words evolve too rapldly
to preserve evidence of their ancestry beyond 5,000 to 9,000 y. On
the cther hand, quantitative modelng indicates that some “ultre-
camsarvad”™ waorde axist that might ba uad o find avidance for
deep linguistic relationships beyond that time bamier, Here we we
a statictical madel, which takes into account the frequency with
which words are used n common everyday specch, to predict the
exstence of a set of such highly conserved words among seven
language families of Euraso postulated to form a linguistic super
family thet evolved from a common ancestor around 15,000y ago.
Wa derive A dated phylogenatic tres of this propasad superfamly
with a tima-dapth of ~14,450 y, Implying that some fraquantly
used wards have baan ratained in relacad farms sincs the and of
the last ke age. Waords used mare than ance per 1,000 In everyday
speech were /- to 10-times more lkely to show deep ancestry on
this tree. Our resuls suggest a remarkeble fideltty in the trams-
mission of some words and give theoretical justification to the
search for features of language that might be preserved scross
wide spans of tima and gasgraphy.
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he Engloh word bowker and the French ffre we elated o

the Sanskrir Mstee and the Tanin fsdeer, cng:rﬂing that words

as mere somrxls can remain associated with the same meaming for

millennia. Bul how Fa back in i can baces of a word’s ge

eabogical istory peonst, and can we predia which words we
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words have abomt a2 SIF% chance of being replaced by a new
noncogate word [a werd's linguistic halClife (14, 15)]. 1oughly
avery 20004100 vy, congistent with the belief rhat wards lse
traces of their ancestry quickly. However, some warnds, sich as
the numerals, proncuns, and special adverds (¢g., L you, here,
Low, not, there, whist, two, five) ae seplaced G more slowly,
with half kves of once every 10000, 20000 or even more years
(14, 15).

Usetully, these words can be predicted from information in
dependent of their smnds. We showed in a2 sample of Indo-
European languages that the frequency with which a word isused in
cveryday speech, along witlh 16 pant of spoadh, can pradict bow
vapilly words cvolwe, with Lequently used words on avcrape
retained for bonger periods of time (14). We have recently extended
U resultto medude s poahes from Use Uralic, Smo-Tibelan, Nigor-
Congn, Altaie, and Anstromesian familics, in addition o Indo-
Faropean, pls the isolate Basque and the Creale Tok Pisin (16)
Even in linguages as widely divergent as Usse, we found Ut
a measure of the average oqueney of use prodided rates of
lexical replacement as caimated in the Indo-Foropesm langusges

Taken tngether, these findings snzzest thar the way we e
dvore set ol vocabulay words i everylay speecl is o stable and
shared feature of human discourse, and raises the possihility that
words will evolve in other language tumilies at rates similar 1o
those fowsd in the Indo-Eutopean hnguascs with frequency of
word-se acting as the common canssl factor, This provides 5
statigical framewnrk for predicting—aithomt recourse to snd
comesspondences  words hikely 10 show deep ancestry among
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The Credibility Gap
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T'he Credibility Gap

Heggarty (2013)

Yet their “data”... are not actually
data in any sense that either the
natural sciences or mainstream
linguistics would recognize. They
are subjective interpretations, not
amenable to independent validation
or replication, and widely rejected as
vacuous by specialists in language
reconstruction (2).

~ @&

. LETTER

Ultraconserved words and Eurasiatic? The “faces
in the fire” of language prehistory

Pagd ct al (1) daim support for a putatne
“Eurssiatic” macrofamiy of languages and a
dispersal ~14450 R?. Yer their “da”
Jamead recuns ructions of Prow Sussolic
wordfornes in the Laguages of dee Weodd
Etymolozcal Database (LWELD)—are not ac-
tually data in any scnsc that cither the natural
wiernes or riingd rean linguistios winkl rex
opriiee. Thwy are sulija live inler pretitions
not amenable o independent valdaton ar
replication, and wxddy roected a8 vacuous
by spacialists in language roconstruction ().
Maoreaver, the paper's fonnding assump
fion & mvlid: & within o @1 of sulipctive
nrpretatons, & gren nonrandam pattem
cmeerges, then that of wsclf constitutes proof
that those interpretatinns cannot he mis
taken. Soch reaoning seems far removad
fruns soeanldic mcthod and pracixc
Lingustic scienoe has known for decades of
acrtan “stabke™ meamings 1n which ongmnally
aenate words are renlaced relativaly slowdy

the outputs of cumulatrve reconstruction and
thus inhcrenty “stabdity heavy,”™ a corrclation
et cwmimnatically carsies Brough 10 TWED,
L shsort, this 5 0 Gue of comeation in, conre
Lation owt and proof of nuhig

Maorcover, the Moscow LWED school has
long rcoognized |2 that its Eurasiatic hy-
pevilaesis et “fioad” proto s shove all
in e slable mesmings. For nsinsireanm
Imzustxcs, that only olts LWED's subicctive
intcrpretations toward scong comate “faocs
in the firc” 1 just these meanmgs where Eur-
agatic moa neads them 1o exvist,

“Ihnonserved wouds™ are invalidiaied by
soverd basic prnaple: of hngustics: the re-
lanonshup botweon sound and meamng 13 os-
<emi.\lb' .'lnitr.\ry. d'mrge pm‘m‘is L\rgcfy
independently on aach level, and in sound,
chages gencrdly apply willoul caccplion,
urespectne of words” meanngs. Stability in
moanmng 15 powericss aganst instabigy mn

sound. Taven it cosnacy mav sirvive for tens

methodology uscd 15 far from probatrve, and
yiclds crrors such as a Portugucsc-Spanish
split far 100 Bie, centerad on AR 1500 (5).
Abo, Eussiatc’s supposed "7 with the
wsuad suspect, the retreat of de glaciers, is
only tn {thawr) chronology. It 15 no cxplana-
tion of why Euraziatic should cxist at all.
Why slumikl «hanging climaie have Givored
just one Tinguage linege, oul ol single
homddand, to domunate Burasm, rather than a
generahzed advance of multiple, mdependent
groups nght across the continent?

Puul Heggarty'

Fepartuwat of Liaguistics, Max Planck
istitute for Evolutionary Anthropology,
Dewtader Phatz 6, INIMNE i.‘.'{::{g. (Fermany

1 Fagd M A awon 00, Galide 45 M & 2093 Uusummrand
ward ol W Jop b gex ey su s By, Aw A
AT LM IR INTH TG

B fhees BN R TER Ton Uom mme Lol ok | 2o o ceme W cmbodas

Paget response: http:/ / www.pnas.org/ content/pnas/early /2013/08/01/1309838110.full.pdf



T'he Credibility Gap

In the press in the:

Washington Post —————)
T
K
i
iy

ne Economist
ne New York Times

ne New Scientist

ne Conversation

It should not be dismissed out of hand
just because it does not respect the
limitations of traditional historical
linguistics.

https:/[theconversation.com/thinking-the-unthinkable-tracing-
language-back-15-000-years-14251

Linguists identify 15,000-
year-old ‘ultraconserved
words’

Correction: An earlier version of this article incorrectly referred to
William Croft as William Cross.

By David Brown

You, hear me! Give this fire to that old man. Pull the black worm off

the bark and give it to the mother. And no spitting in the ashes!

It’s an odd little speech. But if you went back 15,000 years and spoke
these words tc hunter-gatherers in Asia in any one of hundreds of
modern languages, there is a chance they would understand at least

some of what you were saying.

That's because all of the nouns, verbs, adjectives and adverbs in the



T'he Credibility Gap

* Public perceptions < mass media < high-prestige
‘generalist’ journals

“ not specialist journals

* high-impact-factor journals portrayed as modern

* by strong association with hard sciences

“ contrast specialist journals as old-fashioned

* historical linguists, computational or otherwise, should
understand this type of work enough to be able to
comment appropriately



How Phylogenetics Works



Gray & Atkinson on Indo-European

published in Nature 2003

Motivating question: which
account of I-E origins is better:

* Kurgan hypothesis: 7-8 kya
from the Steppes

* Anatolian hypothesis: 8-9.5
kya from Anatolia (with
agriculture)

LA A L E R R RN L E R R R L R R R R L L R Rl R R R R R L R RN RN LR N RN E

Language-tree divergence times
support the Anatolian theory
of Indo-European origin

Russell D. Gray & Quentin D. Atkinson

Department of Psychology, Universuy of Auckiand, Privaie Bag 92019,
Auckand 1029, New Zeeland

Languages, like genes, provide vital clues about human history'’.
The origin of the Indo-European language family is “the most
intensively studied, yet still most recalcitrant, problem of his-
torical linguistics™. Numerous genetic studies of Indo-European
origins have also produced inconclusive results™*, Here we
analyse linguistic data using computational methods derived
from evolutionary bielogy. We test two theories of Indo-
European origin: the ‘Kurgan expansion’ and the ‘Anatolian
farming’ hypotheses. The Kurgan theory centres on possible
archacological evidence for an expansion into Europe and the
Near East by Kurgan horsemen beginning in the sixth millen-
nium sr’* In contrast, the Anatolian theory claims that Inda
European languages expanded with the spread of agriculture
from Anatolia around 8,000-9,500 years 8¢”. In striking agree-
ment with the Anatolian hypothesis, our analysis of a matrix of
87 languages with 2,449 lexical items produced an estimated age
range for the initial Indo-European divergence of between 7,800
and 9,800 years 8r. These results were robust to changes in coding
procedures, calibration points, rooting of the trees and priors in
the bayesian analysis.

iblishing Group 435



Gray & Atkinson on Indo-European

In summary:

they give a date for Proto-Indo-
European split of 7800-9800BP
(before present)

based on cognate retention/
replacement, and dates for
historical languages

LA A L E R R RN L E R R R L R R R R L L R Rl R R R R R L R RN RN LR N RN E

Language-tree divergence times
support the Anatolian theory
of Indo-European origin

Russell D. Gray & Quentin D. Atkinson

Department of Psychology, Universuy of Auckiand, Privaie Bag 92019,
Auckand 1029, New Zeeland

Languages, like genes, provide vital clues about human history'’.
The origin of the Indo-European language family is “the most
intensively studied, yet still most recalcitrant, problem of his-
torical linguistics™. Numerous genetic studies of Indo-European
origins have also produced inconclusive results™*, Here we
analyse linguistic data using computational methods derived
from evolutionary bielogy. We test two theories of Indo-
European origin: the ‘Kurgan expansion’ and the ‘Anatolian
farming’ hypotheses. The Kurgan theory centres on possible
archacological evidence for an expansion into Europe and the
Near East by Kurgan horsemen beginning in the sixth millen-
nium sr’* In contrast, the Anatolian theory claims that Inda
European languages expanded with the spread of agriculture
from Anatolia around 8,000-9,500 years 8¢”. In striking agree-
ment with the Anatolian hypothesis, our analysis of a matrix of
87 languages with 2,449 lexical items produced an estimated age
range for the initial Indo-European divergence of between 7,800
and 9,800 years 8r. These results were robust to changes in coding
procedures, calibration points, rooting of the trees and priors in
the bayesian analysis.

iblishing Group 435



Glottochronology

+aware of the failure of glottochronology
+argue that the biological methods are
fundamentally ditferent
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Understanding the Phylo Method

Indo-European cognate data

Prepare data into characters

The probability of unit change

A OW N

The probability of change on a
branch

5. The probability of a tree
6. Sampling the tree space

/. Consensus trees
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The Data

Dyen, Kruskal & Black (1992) reports
work on lexicostatistics using data

collected at Charles Darwin University
(Australia) in the 1960s.

Used lexicostatistics to get groupings of
subfamilies.

TRANSACTIONS
of the
American Philosophical Society
Held at Philadelphia for Promoting Usefil Knowledge

VOLUME 82, Pant §, 1992

An Indoeuropean Classification:
A Lexicostatistical Experiment

ISIDORE DYEN
JOSEPH B KRUSKAL
PAUL BLACK

THE AMERICAN PHILOSOPHICAL SOCIETY
Indepeadence Square, Philadelphus
1992



Cognates as Characters

* The Dyen data combines 200 meanings (extended
Swadesh list), 87 languages, 1 word per language per
meaning

* For each meaning, the authors determined cognate sets
across the languages



o menay)  S1gal in the Data

Iranian

II Indic

—

{Albanian|  The data collected by Dyen et al. has a
" strong family tree signal.

Slavic There has been a cottage industry in
‘[ Computational Linguistics building trees

Baltic from this data using a wide range of
- & &
methods.
_
| Germanic
- Any reasonable method should be able to
i R';mance get close to the right tree.

g o R

HelticfFE E.g. Ellison & Kirby (2006)
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The Data
MEANING Engnsh
eg0

aham
THREE tri tres treis three
MOTHER matr mater méter mother
FIRE agni ignis par fire
SNAKE sarpa serpens ophis snake
TOOTH danta dens odous tooth
TO FLOAT plavate fluctuare neo float

FULL pUrna plénus plérés full



Cognates as Characters

DNA uses 4 bases to encode its information: ACG T
DNA sequences from different species can be aligned
with the corresponding points (in columns) being called characters

[4]] 6 [7[ 8] o [no[1x EFFE%FFEFFEFFEFTEFTE
Taxon | Character ﬂﬂ A[AAAJAIATA|A| (A[AJA[A[AATAIAIAIA[A|AAA
1 | Homo sapiens Cic Cc C.Slc c a C clc
2 |Pan clcjcic|c [=] = C|c
3 | Corilla E c C|G|C C|CHC NN C cc
4 | Pongo 4 EEEEEEE CCAC G
S Hylobates E clcjllclc %ﬂ
6 Macaca fuscata CiG|CIC|C|C
7 | M. mulatta clclelcle E
8 | M. fascicularis E C|G|C . C|C % E
9 | M. syhanus A4 [l C
10  Saimini sciureus E C|C C|C ﬂ
11 | Tarsius syrichta G | 44 [l
12 | Lemur catta G|C C|GMIC|C Cc|C




Cognates as Characters

CHARACTER

MEANING | COGNATE
SET
| .

©O O -~ =~ 00

i c/ Cc|C| C|C
THREE three 1.2 3 45
MOTHER  mother Sanskrit 1 1 1 1 O
FIRE ignis Latin 1T 1 1 1 0
FIRE fire Greek 1 1 1 0 1
SNAKE serpens English 1 1 1 0 1

SNAKE ophis
SNAKE snake

©O -~ O o ~NO
-~ O O o o0



Cognates as Characters

* The Dyen data uses 200 meanings, 87 languages, 1 word
per language per meaning

* Each language has its ‘lexicon” defined by a vector of
2449 binary numbers, each one indicating that a
particular meaning-cognateset combination is present or
absent

* PROBLEM: as a language can only has one word per
meaning, characters are not independent: FIRE/fire only
when not FIRE /ignis (from language.log)


http://itre.cis.upenn.edu/~myl/languagelog/archives/000208.html

Normal Transmission

What happens in a unit change interval - is
now a question of character change.

In the course of a unit interval what is the

probability of:
a) a character c

nanging 1 ~ 0

b) a character c

nanging 0 — 1

unit
change
interval



Normal Transmission

« over multiple change intervals, the
same probabilities of transition apply

+ if we know the values at the start and

end of a stretch of change intervals, we

repeated
can work out how likely that change

change
intervals

was (given our model)

# assuming the characters vary
independently



MCMC SIMULATION



Normal Transmission

if we know

* character vector at parent

+ character vector at child
* number of change intervals per year 0.01
* time-length along branch 800 (8 intervals)
“ transition probabilities

we can work out the probability of the change
seen in that branch

Total
change
along
branch



Normal Transmission

Bouckaert & al (2012) Mapping the Origins and Expansion of the Indo-European Language
Family Science

Friungan
Luxembourgish
German ST

an
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Each Possible Phylogeny Specifies:

Probabilities of transition: 1 » 0 and 0~ 1
At each branch-point or leaf:

* a character vector

On each branch

“ a change rate, and

“ a duration

Work out probability of each branch
Product these for probability on total tree



Normal Transmission

Bouckaert & al (2012) Mapping the Origins and Expansion of the Indo-European Language
Family Science
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Finding Good Trees

Shightly downhill steps are usually Drastic "off the cliff* downhill steps
accepted because Ris close to 1. are almost never accepted because
In this case, there is a 92% chance ’ \ R is near zero. In this case, there is
that this proposed step - = only a 3% chance that this
will be accepted o . proposed step will be accepted
s’ \
Currently at 6.2 m = _A b

Proposed at 5.7 m ’
R=5.7/62=092 -

Currentiy at 1.0m
Proposed at23m
R=2310=23

hY
Y
\

\

N\

\

\

Currently at6.2 m
Proposed at0.2 m
R=02/62+«003

If the robot’s proposed step is not 'S
Proposed uphill steps are always accepted, it simply stays where it \
accepted because R > 1 is and tries again.

IHustration of MCMC method process (Lewis, 2011)




Building a Consensus Tree

Collect 1000 relatively probable trees

Create a consensus tree: retain subgroups that
they agree on



uilding a Consensus Tree

mmmm The most common topology
== The second most common topology
The third mos! common topology

mmmm Any other topology A. dtriciue

A. caasiellus

A. pachycaulis
A, gracilis

A. psaudogracilis
A. conicus

. domeslicus

, destruens

> » >

villosus

.

vitricola
glebripes

. ha'ophilicus

. penicillioiles

> » » >» >

. hordei

S

. clavatophorus

. tardicrescens

. magnivesiculatus
. refculatus

. Salinicola

> > > > X

. canadeonsis

b

. infequens
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V YRLAPII&G\) S
TREE THINKING

=~ INTRODUCTION
TO
PHYLOGENETIC
BIOLOGY

BAUM

STACFY D.

SMITH

Recommended introduction
to how biological
phylogenetics builds trees
from data.

Language phylo people use
the same techniques.



Software

Tutorials helpful for BEAUti and BEAST etc.

« BEAUT - sets up the parameters for doing a
phylogenetic analysis

* BEAST - does the sampling of the tree distribution

« TreeAnnotator - pulls together information from this
sample

“ Figlree - view trees in various formats


http://www.apple.com
http://beast.community/rates_and_dates

10 000 000 trees examined
10 000 trees sampled
consensus tree

Apes

0.C06

bonobo

chimp

human

gorilla

orangutan

siamang
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l.oss of Information

* phylo is informationally shallow: each word is no more
than its cognacy affiliation

“ detailed linguistic investigation is important for
understanding not just change in the language, but
society at large



Calibration

“ dates out rely on dates in
* dated data is needed (e.g. dated written languages)

“ the more you allow rate change, the more calibration
data you need



Too Much Consistency

* same rate of change for all lexemes

* addressed (at least partially) by covarion model of
lexical togetherness

* same rate of change for all branches

* addressed by allowing rates to vary but encouraging
similar rates in similar languages



Dendrophilia

Before branching: 0% independence

between communities:
total togetherness

After branching: 100% independence
of communities:
total isolation

Communities in contact lie in the middle
diffusion, borrowing, anti-doppel ettects



Dendrophilia

PROCEEDINGS
OF B

THE ROYALJ D

SOCIETY

Proc. R. Soc. B (2009) 276, 2299-2306
do:10.1008/mspb, 2008.1044
Pyubiistied ondine 18 March 2000

Does horizontal transmission invalidate
cultural phylogenies?
Simon J. Greenhill"*, Thomas E. Currie’ and Russell D. Gray'

?Depu riment of Powhology, Umvensity of Awckdand, Private Bay 92019, Aucklund 1142, New Zealund
“Department of Antimopology, University Callege London, 14 Taviton Street, London WCIIT 0B, UK

Phvlogeneuc methods have recently been applied 10 studies of cultural evolution. However, it has been
claimed that the large amount of horizontal transmission that sometimes occurs between cultural
groups invalidates the use of these methods. Here, we use a natural model of linguistic evelution to
simulate borrowing between languages. The results show that ee topologies constructed with Bayesian
phylogeneuc methods are robust w0 realisuc levels of borrowing. lnferences about divergence dates are
shightly less robust and show a tendency to underestimate dates. Our results demonstrare that realistic
levels of reoculatuon between cultures do not invalidate a phylogenetic approach to cultural and

lingusuc evolution.

Keywords: cultural phylogenetcs; horizontal oansfer; borrowing; simulatdon

1. INTRODUCTION

‘The only figure wnn Darwwn’s (1859) O of specres 1s a
tree. This figure represents Darwin®s view of evolution as
a pracess of descent with modification from a common
ancestor. Since the publicadon of that book, there has
been an ongoing debate about how evolutionarvy ideas can
he applied ta cultural and linguistic changes (Aunger
2000; Laland & Brown 2002; Carneiro 2003). The last
few decades 1 evolutnonary buology have seen the
realization that ‘tree dunking’ (QO'Hara 1988) 15 not just
a way of describing evolution, but a way of testing
evoludonary hypotheses. Evoludonary biologists have

However, ke other attempts 10 Darwuuize culture, the
phvlogenetic approach has been hughly conuoversial
(Gould 1987, 19491; Bateman et a/. 1990; Moore 1994,
Bellwood 1996; Bargerhoff Mulder 2001; Holden &
Shennan 2005 Témkin & Eldredge 2007). In particular,
it s frequently argued that the horzontal vansmission of
Lrants 1s rampant 1n cultural evoluuon:

Human culmural evolution proceeds along paths
outstandingly different [rom the ways of geneuc
change... Irees are cormrect topologies of biclogical
cvolution. . In human cultural cvelution, on the other



Dendrophilia

naore

ecology & evolution

ARTICLES

https:j/doi org/101038/541559-018-0489-3

The origin and expansion of Pama-Nyungan
languages across Australia

Remco R. Bouckaert ©'2, Claire Bowern ©? and Quentin D. Atkinson ©24*

K remains a mystery how Pama-Nyungan, the world's largest hunter-gatherer language family, came to dominate the Australian
continent. Some argue that social or technological advantages allowed rapid language replacement from the Gulf Plains region
during the mid-Holocene. Others have proposed expansions from refugia linked to climatic changes after the last ice age or,
more controversially, during the initial colonization of Australia. Here, we combine basic vocabulary data from 306 Pama~
Nyungan languages with Bayesian phy logeographic methods to explicitly model the expansion of the family across Australia
and test between these origin scenarios. We find strong and robust support for a Pama-Nyungan origin in the Gulf Plains region
during the mid-Holocene, implying rapid replacement of non-Pama~-Nyungan languages. Concomitant changes in the archaeo-
logical record, together with a lack of strong genetic evide nce for Holocene population expansion, suggests that Pama-Nyungan
languages were carried as part of an expanding package of cultural innovations that probably facilitated the absorption and

assimilation of existing hunter-gatherer groups.

gatherer societies. However, the expansion of agriculture

in the past 10,000 years has replaced much of the world's
cultural and linguistic diversity’ and, in so doing, crased evidence
of past hunter-gatherer expansions. In Australia, the cukural leg-
acy ol one large-scale hunter-gatherer expansion remains uniquely
well preserved in the linguistic diversity of the continent. Of the
28 language families of mainkand Australia, 27 are restricted to the
tar north, while one tamily—Pama-Nyungan—covers the remain-
ing 90% of the continent. It is now well established that Aboriginal
Australians have inhabited Australia for more than 50,000 years'™,

M ost of human prchistory has played out among hunter-

divergence and convergence processes that date back to the imtial
colonization of the continent ~10-55ka™ ",

Current genetic and linguistic evidence for the origin of the
family 1s inconclusive. Recent whole-genome analysis of Pama-
Nvungan speakers’ has revealed an intriguing correspondence
between genelic and linguistic divergence™ and linds evidence lor
an early northeast southwest split 10-31ka. However, a lack of
samples [rom non-Pama-Nyungan languages in the north means
this signal cannot be tied to Pama-Nyungan specitically. Simple
distance-based metrics using the percentage of homologous words
or ‘cognates’ shared between Pana-Nyungan languages imply an
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Pama-Nyungan
4.5-7kya

genetics suggest no
major migration
since since
settlement ~60kya

borrowings lead to
phylogenetic
underestimation of
age - factor of 10?




What Was

* Phylogenetic approach to the history of languages gets
published in the “top” non-specialist journals - reaching

a wide audience
* would be good for specialists to publish there too

* Phylo works by evaluating the probability of a
tree+change model, and then builds most likely trees

« It throws away a lot of detail; while making
assumptions of its own






