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The problem:

People are increasingly using computational methods in
historical linguistics. . .
But they're applying the algorithms in di�erent ways

Ringe, Warnow and Taylor
Forster and Toth
Grey and Atkinson
McMahon and McMahon
Nash

And some of this work is frankly bizarre.
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Introduction

Why I got involved with this (disclaimers)

Compiling a database for Pama-Nyungan leads to requests for
data from people who want to use these methods.

Given that there's a draw to adopting the latest computational
methods, we might as well have some explicit discussion
about better and worse ways of applying various methods.

(ie, if historical linguists don't engage with this, the
evolutionary bio people will take over...)

I'm not interested in shortcuts or replacements to traditional
methods. The driving question is \what happened?", not
\what answer does my model give me?"
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Introduction

Today. . .

What computational methods in historical linguistics are good
for;

What they're useless for;

An illustration of methods on some data where this is useful:
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Overview: why even consider computational phylogeny in linguistics?

Types of methods

Some methods

1 Lexicostatistics: aka UPGMA

2 NeighborJoining: NJ

3 NeighborNet: NNet

4 Maximum Likelihood: ML methods, Parsimony methods

1{3: distance-based (calculate how di�erent pairs of
languages are from one another and use that to infer how
they're related).

4: character-based (work out from the data what the descent
paths of individual \characters" [items in a correspondence
set] are).

4 is the closest to the comparative method.
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Overview: why even consider computational phylogeny in linguistics?

Types of methods

Question: if ML is like the comparative method, why not just
use the Comparative Method?
What's gained by coding data and running programs on it
originally designed for biology? After all...

Linguistic data and biological data have di�erent properties.
Comparative Method is a set of heuristics, not a formalised
algorithm; formalising a model properly requires us to be
explicit about various assumptions.
The computational models have in-built assumptions which
linguists might not be aware of (e.g. that NNet intermediate
nodes aren't hypothetical ancestors; some methods rely on
assumptions of approximate uniformity in rates of change).



Case Studies of Cladistic Methods on Australian Languages

Overview: why even consider computational phylogeny in linguistics?

Useful applications

There are potentially useful applications:

Evaluating the evidence for con
icting claims about
subgrouping and classi�cation.



Case Studies of Cladistic Methods on Australian Languages

Overview: why even consider computational phylogeny in linguistics?

Useful applications

There are potentially useful applications:

Evaluating the evidence for con
icting claims about
subgrouping and classi�cation.

Identifying language contact signals.



Case Studies of Cladistic Methods on Australian Languages

Overview: why even consider computational phylogeny in linguistics?

Useful applications

There are potentially useful applications:

Evaluating the evidence for con
icting claims about
subgrouping and classi�cation.

Identifying language contact signals.

Identifying tree-like vs network-like behaviour (which may
have several sources).



Case Studies of Cladistic Methods on Australian Languages

Overview: why even consider computational phylogeny in linguistics?

Useful applications

There are potentially useful applications:

Evaluating the evidence for con
icting claims about
subgrouping and classi�cation.

Identifying language contact signals.

Identifying tree-like vs network-like behaviour (which may
have several sources).

Testing reconstruction hypotheses (maybe)

That is, these methods work well on big data sets where linguists
may introduce systematic bias into the reconstructions.
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Overview: why even consider computational phylogeny in linguistics?

Useless applications

Computational methods won't

�nd long-distance relationships from 30 word Swadesh lists.

tell us whether or not two languages are related.

give us accurate dating of splits

Garbage in, Garbage out still applies.
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Case study: Karnic

Some problems with Karnic data

1 Con
icting subgrouping (6 di�erent proposals over the last80
years; cf. Breen (2007));

2 Con
icting correspondence sets;

3 Not much informative data;

4 Hard to �nd clear splits between groups (few bunching
isoglosses).

5 Hard to de�ne what's archaic, because of lack of knowledge
(at this stage) of higher order groups.



Case Studies of Cladistic Methods on Australian Languages

Case study: Karnic

Example correspondences

`hand' `many' `big'
Arabana mara nuka katiwiri
Diyari mara wima katiwiri
Ngamini mara wida pirna
Mithaka mara mathu pirna
Yandruwandha mara malkirri pirna
Wangkumara mara warndru nhuga
Pitta-Pitta mara parri wima
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Data and Method

Karnic Data

615 correspondence sets (� `character sets') from 19 Karnic
languages/varieties
19th C data (copious but not necessarily reliable)

J G Reuther ms: \Three Central Australian Grammars" (c.
1890)
Edward Micklethwaite Curr:The Australian Race(1886)

20th C data (not copious, not always reliable)

lexical items, nouns, verbs, in a variety of semantic �elds.

nominal morphology, verb morphology

pronouns
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Case study: Karnic

Data and Method

Methods

1 Comparative Method
within Karnic
outside Karnic
borrowing identi�cation

2 UPGMA

3 (PAUP)

4 NNets

(2{4 operate on the same data set.)



Case Studies of Cladistic Methods on Australian Languages

Case study: Karnic

Comparative Method

Results from the comparative method

con
icting subgrouping

identi�cation of borrowing

not much sound change

multiple archaisms from PPNy.

(Potentially circular reasoning in the absence of sound change)
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Comparative Method

Problems with Karnic

Northern Karnic

Place of Mithaka

Composition of Central Karnic

Are Garlali, Pirriya, Kungkari and Badjiri Karnic languages?

What are the areal patterns?

Source di�erences [e.g. Reuther's Diyari materials]
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Comparative Method

Evidence for Northern Karnic

e.g. Hercus (1994)

shared vocab: marrpanthi \centipede", kanmarri \water
snake", thalka \bandicoot"
pronouns: e.g. (but not limited to)

*ngantya 1sg dative> nominative;
*nhuka 3sg nominative> uka (Arabana), nhuwa(Pitta-Pitta)

-pa increment to pronouns (e.g. 2sg nominative)

locative allomorph *-la> causal (semantics is archaism, but
use of that allomorph only is an innovation)
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Comparative Method

Innovations which group Pitta-Pitta (and dialects) with
other Karnic languages

*winku \where" (?); *nguru- \di�erent"; warrukatyi \emu"

*-nga locative allomorph> dative (+ more general loc> dat
change)

emphatic -ni

2nd singular accusative nyuna (archaism?)

2sg ergative *yintu
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Di�used changes:

inferable through relative chronology, borrowed morphology, etc
Wangkayuturu and Arabana-Wangkangurru

e.g. l > R
cf. ergative-ru < *-lu

Kinship pronouns
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Comparative Method

Kinship Pronouns

P-N Language Basic Inc Basic Excl OpMoiDi�Gen SmMoiDi�Gen
Dual Alyawarr aylake aylanthe
1Dl Ara arimpa ari alakiya alantha

W'ngurru aruna ari alakiya alantha
Diyari ngaldra ngali ngalakiya ngalantha

ngalilakiya
2Dl Ara urupula anpalakiya anpalantha

W'ngurru urupula unpalakiya unpalantha
Diyari yula ampalakiya ampalantha

3Dl A/W pula pulakiya pulalantha
Diyari pula pulalakiya pulalantha
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Case study: Karnic

NNets

Neighbor-Nets: method

Coding cognate forms

Code the correspondence sets for part of speech, semantic
�eld

Compile networks for subsets of the data

Not coded for archaisms vs innovation
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NNets

Does the coding matter? YES!

Multistate data:

Arabana

WangkumaraMcDWur

Kungadutyi
Punthamara

WangkumaraRoberts
GarlaliPirriya

Kungkari

Wangkayutyuru

Pittapitta

Mithaka

Yandruwandha

YandruwandhaREU
Yawarrawarrka

Yarluyandi

DiyariPA
Ngamini

DiyariREU

Wangkanguru
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NNets

The same data set coded for binary characters:

Arabana

Pittapitta

Wangkayutyuru

Kungkari

Pirriya

Garlali

WangkumaraMcDWur

Punthamara
WangkumaraRoberts

Yarluyandi

Mithaka

Yandruwandha

DiyariPA

YandruwandhaREU

Yawarrawarrka Ngamini

Wangkanguru
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NNets

Sample NNets for Karnic
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NNets

All data

Arabana

WangkumaraMcDWur

Kungadutyi
Punthamara

WangkumaraRoberts
GarlaliPirriya

Kungkari

Wangkayutyuru

Pittapitta

Mithaka

Yandruwandha

YandruwandhaREU
Yawarrawarrka

Yarluyandi

DiyariPA
Ngamini

DiyariREU

Wangkanguru
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NNets

Expectations

Tree-like evolution Contact/di�usion
part of speech has no e�ect on
tree

part of speech subsets produce dif-
ferent trees

semantic �eld has minimal e�ect
semantic �eld a�ects topology

independent of geography
skewing correlates with geography

. . . . . .
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NNets

Nominals only

Arabana

Wangkanguru

NgaminiYarluyandi

DiyariPA

Yandruwandha
YandruwandhaREU

Yawarrawarrka

Mithaka

Pittapitta

Wangkayutyuru

Kungkari

Pirriya Garlali

WangkumaraRoberts

Punthamara
Kungadutyi

WangkumaraMcDWur
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NNets

Verbs only

Arabana

Wangkanguru

Pittapitta
Wangkayutyuru

Garlali

Pirriya

Kungadutyi

WangkumaraMcDWur

WangkumaraRoberts

Punthamara

Kungkari

Mithaka

Yandruwandha YandruwandhaREU
Yawarrawarrka

DiyariPA
Ngamini

Yarluyandi
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NNets

`Stable' vocabulary (body parts, adjectives, verbs)

Arabana

Pittapitta

Wangkayutyuru

Kungkari Pirriya

Kungadutyi
WangkumaraRoberts

Kungadutyi

WangkumaraMcDWur

Garlali

Mithaka

Yandruwandha

Yawarrawarrka
Yawarrawarrka

DiyariPA

Yarluyandi

Ngamini

Wangkanguru
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NNets

Good loan candidates (
ora, fauna, artifacts)

Arabana

Wangkanguru

DiyariREU

Ngamini
DiyariPA

Yarluyandi

MithakaPittapitta

Wangkayutyuru

Kungkari

Pirriya

Garlali

WangkumaraRoberts

WangkumaraMcDWur

Yandruwandha

YandruwandhaREU

Yawarrawarrka

Punthamara

Kungadutyi
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Conclusions

Conclusions for Karnic

illustration of representations: neat way of showing
network-like behaviour
What have we been able to infer for Karnic?

some areal contribution (cf Reuther data; 
ora/fauna)
all the methods �nd the lowest level groups

Evidence for a `Northern Karnic' node is ambiguous

Most of the data sets don't �nd Northern Karnic (it's there in
pronominal data and verbal data)

Composition of Central Karnic is stable
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Conclusions

Future directions

Back to the data (more work on surrounding groups)

Mining of the \fringe" data (e.g. Karuwali, Mayawali)

Character-by-character experimentation

Modeling correspondence sets (cf. pilot study on smaller data
set)

Weighting data
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