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Case alignment systems

Case alignment systems
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Case alignment systems

Universal syntactic-semantic primitives

@ three universal core roles German

S: intransitive subject Der Junge ist dreckig.
. e . the boy.NOM is dirty
A: trans!t!ve sul:_)Ject The boy is dirty.
O: transitive object
Der Junge wirft einen Stein.

DEF boyNOM throw a.ACC stone
'The boy is throwing a stone.'

orwm

Kalkatungu (Australia)

Kaun muu-yan-ati
dress.ABS  dirt-PROP-INCH
'The dress is dirty.'

Kuntu wampa-ngku kaun muu-yan-puni-mi.

not girl-ERG dress.ABS dirty-PROP-CAUS-FUT
'The girl will not dirty the dress.’
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Case alignment systems

Alignment systems

Accusative Latin
system

Puer puellam vidit.
boy.NOM girl. ACC saw 'The boy saw the girl.’

Fuer venit.
boy.NOM came 'The boy came.’

accusative

nominative
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Case alignment systems

Alignment systems

Ergative
system

ergative

nominative
(absolutive)

Gerhard Jager (Tiibingen)

Dyirbal

numa yabu-ngu bura-n.

father mother.ERG see-NONFUT
'The mother saw the father.'

numa banaga-nu.
boy.NOM came ‘The boy came.’
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Case alignment systems

Alignment systems

Neutral Mandarin
system

ren laile.
person come CRS
'The person has come.’

zhangsan ma lisi le ma.
Zhangsan scold Lisi CRS Q
'Did Zhangsan scold Lisi?'

nominative
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Case alignment systems

Differential case marking

@ many languages have mixed systems
@ e.g., some NPs have accusative and some have neutral paradigm, such as Hebrew

(1) Ha-seret her?a  ?et-ha-milxama
the-movie showed acc-the-war
‘The movie showed the war!

(2) Ha-seret her?a  (*?7et-)milxama
the-movie showed (*acc-)war
‘The movie showed a war’

(from Aissen, 2003)
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Case alignment systems

Differential case marking

definiteness hierarchy

v

1. PERS

2. PERS

3. PERS

proper
nouns

nouns

-

\

animate

accusative

t
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inanimate

Ayolelaly Aoewiue

ripartite

neutral or

ergative
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Case alignment systems

Functional explanation?

probability P(syntactic role|prominence of NP)
definite-
simpleNP-
pronoun-

animate-

percentage
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Case alignment systems

A note on terminology

A is prominent A is non-prominent O is prominent O is non-prominent

e(rgative) e(rgative) a(ccusative) a(ccusative)
e a z(ero)

e e z

e e z

e z a a
z e z z
z z a a
z z a z
z z z a
z z z z
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Case alignment systems

A note on terminology

actually attested:

O zzzz:

6000000 O0O0

Zzaa:
Zzaz.
ezzz:
zeaz.
eeaz:
ezzz.
zZezz:.
Zeaa.

ZZZa:

no case marking

non-differential object marking

harmonic differential object marking

non-differential subject marking

split ergative

non-differential subject marking plus differential object marking
dis-harmonic differential subject marking

harmonic differential subject marking

harmonic differential subject marking plus non-differential object marking

dis-harmonic differential object marking
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Empirical distribution

Empirical distribution
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Bickel et al’s (2015) sample

@ genetically diverse sample of 460 case

marking systems
@ used here: 368 systems

e one system per language
e only languages with ISO code
e only languages present in ASJP

30-

percentage

10-

@ 2 out of 333 systems (99.4%) are obey

the Silverstein hierarchy (not counting

inconsistent states)
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Empirical distribution

Phylogenetic non-independence

@ languages are phylogenetically structured
@ if two closely related languages display the same pattern, these are not two independent

data points
= we need to control for phylogenetic dependencies
- - TR T

e _ e as -

-
pattern
® eezz
.-
o
o
® ez
® zeaa
o
® inconsistent
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Empirical distribution

Phylogenetic non-independence
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Empirical distribution

Phylogenetic non-independence

Maslova (2000):

“If the A-distribution for a given typology cannot be as-
sumed to be stationary, a distributional universal cannot
be discovered on the basis of purely synchronic statistical
data.”

“In this case, the only way to discover a distributional
universal is to estimate transition probabilities and as
it were to ‘predict’ the stationary distribution on the basis
of the equations in (1).”
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The phylogenetic comparative method

The phylogenetic comparative method
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Modeling language change

Markov process

\I\O
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Modeling language change

Markov process Phylogeny

%O
NIG;
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Modeling language change

Markov process Phylogeny
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Estimating rates of change

zzz

zzzzz
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The phylogenetic comparative method

Estimating rates of change

o if phylogeny and states of extant languages are known...
@ ... transition rates and ancestral states can be estimated based on Markov model
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Inferring a world tree of languages

Inferring a world tree of languages
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From words to trees

Swadesh lists

training
pair-Hidden Markov Model

applying
pair-Hidden Markov Model

word alignments

classification/
clustering

cognate classes

feature extraction

character matrix

Bayesian
phylogenetic
inference

phylogenetic
tree
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Swadesh lists

training
idden Markov Model

applying
pair-Hidden Markov Model

word alignments

classification/
clustering

cognate classes

feature extraction

character matrix

Bayesian
phylogenetic

phylogenetic inference
tree

concept

Latin

English

two
person
fish
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ego

unus
duo

persona, homo
piskis

kanis
pedikulus
arbor

foly~u*

kutis
saNgwn~is

auris
okulus

Ei
yu
wi
w3n
tu
pers3n
fis
dag
laus
tri
lif
skin
bi3d
bon
horn
ir
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From words to trees

Swadesh lists

training
pair-Hidden Markov Model

XxG7 4o nkNViwabs | Z2ydilil4sCTess i3Eelaoun,

sound
EHETTES
applying
pair-Hidden Markov Model

word alignments

classification/
clustering

cognate classes

feature extraction

character matrix

Bayesian
phylogenetic

inference XxG7aankrNviwpbe |Zzydll | 45CTcsS8t13Ee laoumn

phylogenetic
tree
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Inferring a world tree of languages

From words to trees

Language fish:z  tongue:1 smoke: 1
Abui-Atangmelang -af-u
Abui-Fuimelang -af-u tal-i-fi--
Swadesh lists Adang aab-- tal-E-b---  awai--b-a-n-o-7o-
Blagar-Bakalang -ab-- --j-e-bur-  --ad--b-a-n-alka-
training Blagar-Bama teg-e-bur-
pair-Hidden Markov Model Blagar-Kulijahi tej-e-bur-
Blagar-Nule tej-e-bur-
Blagar-Tuntuli tej-e-bur-
Blagar-Warsalelang ~ -ab--  tel-e-bur-
Bunaq
applying Deing
pair-Hidden Markov Model Hamap nar-g-bul-
Kabola tal-e-b---  awal--b-e-n-e-7o-
| Kaera-Padangsul a-ad--b-e-naa-x—-
word alignments Kafoa
Kamang
Kiraman
clustering Klon gel-E-b---
Kui tal-i-ber-
cognate classes Kula -
Nedebang gel-e-fu--
Reta nal-e-bul-
feature extraction gz:ﬁiibang ;::Z:;::
Sawila gal-impuru  ------p-u-n-a-ka-
character matrix Teiwa-Madar gel-i-vi-- ~buu-; -
Wersing nej-e-bur-
Wopantar hap-- nal-e-bu--  ------ b-unn-a----

Bayesian
phylogenetic
inference

phylogenetic
tree
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From words to trees

Swadesh lists

training
pair-Hidden Markov Model

applying
pair-Hidden Markov Model

word alignments

clustering

cognate classes

feature extraction

character matrix

Bayesian
phylogenetic
inference

phylogenetic
tree
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s compcy s

English  Spanish Modern Greek, Standard German
1 Ei:h yo:B ex0:C ix:p
you yuih ustet:B, tu:c esi:D au:E
we wiih nosotros:B emis:C vir:h
one wan:h uno:B enas:C, ena:C ains:D
two tush dos:B 8y~0:C, 8i0:D cvai:E
person persin:A  persona:h ang~ropos:B nERS:C
fish 1i8:4 peskado:A, pes:A  psari:B 1814
dog dag:h pero:B STili:C, sTilos:C  hunt:D
come K3m:A veni:B erx~o:C kh~on3n: A
sun s3n:h sol:B ily~os:C, ilos:C  zon3:A
star star:A  estreya:A asteri:A, astro:A  StErn:A
water  wat3r:A  agi~a:B nero:¢ vasar:A
stone ston:A  piedra:B petra:B Stain:A
fire fEIr:A fuego:B foty~a:C foia:D
path E8: A senda:B 8romos:C pE~at:h, vek:D
mountain maunt3n:A  sero:B, montaSa:A vuno:C, oros:D DErk:
Jull ful:d yeno:B yematos:C, pliris:D fol:A
new A nuevo:A neos:A, Temury~os:B moi:A
name  mem:A nombre: A onoma:A nan3:A
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From words to trees

Swadesh lists

training
pair-Hidden Markov Model

applying
pair-Hidden Markov Model

word alignments

classification/
clustering

cognate classes

feature extraction

character matrix

Bayesian
phylogenetic
inference

phylogenetic
tree

TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.
TNG.

ENGAN.MAIBI 1

ENGAN.POLE 10000000~
ENGAN.SAU

ENGAN.YARIBA 1

FASU.FASU 10000000~
FASU . NAMUMI 1000+
FINISTERRE-HUON.AWARA 1
FINISTERRE-HUON.BORONG 10
FINISTERRE-HUON.BURUM 10
FINISTERRE-HUON.BURUM_MIND 1010000000
FINISTERRE-HUON.DEDUA 10 0
FINISTERRE-HUON.HUBE 10 0
FINISTERRE-HUON.KATE 10 0
FINISTERRE-HUON.KOMBA 1000000
FINISTERRE-HUON. 10000000 >
FINISTERRE-HUON.MAPE 1
FINISTERRE-HUON.MAPE 2 10000000
FINISTERRE-HUON.MIGABAC 10000000
FINISTERRE-HUON.MINDIK 10000000~
FINISTERRE-HUON.MOMOLILT 10000000~
FINISTERRE-HUON.NABAK 10
FINISTERRE-HUON.NANKINA 10000000~
FINISTERRE-HUON.NEK 1000000
FINISTERRE-HUON . NUKNA 1000000
FINISTERRE-HUON.ONO 1
FINISTERRE-HUON.SELEPET 10
FINISTERRE-HUON.TIMBE 10
FINISTERRE-HUON.TOBO 10 0
FINISTERRE-HUON.WANTOAT 110 0
FINISTERRE-HUON.YOPNO 1000000+
GOILALAN.AFOA 11000000
GOILALAN.KUNIMAIPA 10000000
GOILALAN.MAFULU 10000000
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Inferring a world tree of languages

From words to trees
training

Swadesh lists
pair-Hidden Markov Model
sound
similarif
applying
pair-Hidden Markov Model
classification/
clustering

feature extraction
character matrix

Bayesian
phylogenetic
inference

phylogenetic
tree
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Cases in equilibrium

Cases in equilibrium
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Cases in equilibrium

Phylogenetic trees for the case data

@ for 16 Glottolog language families, there are at least five languages in the intersection of
Bickel's with the ASJP data (Afro-Asiatic, Atlantic-Congo, Austroasiatic, Austronesian,
Cariban, Dravidian, Indo-European, Muskogean, Nakh-Daghestanian, Nuclear Trans-New
Guinea, Pama-Nyungan, Salishan, Sino-Tibetan, Tucanoan, Turkic, Uto-Aztecan)

@ for each of these families, | inferred a posterior distribution of 1,000 trees (using ASJP
character data with MrBayes) to reflect uncertainty in tree structure and branch length

@ Glottolog tree was used as constraint tree
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Cases in equilibrium

Phylogenetic trees for the case data

|
d
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Cases in equilibrium

Estimating transition rates

@ totally unrestricted model, all 90
transition rates are estimed
independently

@ implementation using RevBayes
(Hoéhna et al., 2016)
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Cases in equilibrium

Reconstructing change events

@ using the inferred parameters, it

can be estimated how many
state changes must have
occurred, given what we know
about the phylogenies and the
states of extant languages

@ implemented using SIMMAP
algorithm (stochastic character
mapping, Bollback 2006)
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7777

Zzaa

zZzaz

eezz

zeaz

eeaz

ezzz

zezz

Zeaa

Zzza

7777 - 9.1 250 116 0.7 12 04 07 05 05
zzaa 6.9 - 41 22 07 16 04 06 04 03
zzaz 149 5.7 - 33 06 12 06 06 05 04
eezz 47 29 28 - 50 52 06 59 06 04
zeaz 10 13 08 49 - 14 03 23 21 03
eeaz 24 24 23 66 17 - 03 08 03 03
ezzz 0.8 06 07 08 03 04 - 04 02 0.1
zezz 11 08 08 19 09 08 02 - 03 02
zeaa 07 07 04 07 09 04 02 04 0.1
zzza 04 05 06 06 03 04 02 04 02 -
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Refining the model

These numbers suggest that almost all inferred changes are of the following type:
@ gaining or losing object marking
gaining or losing subject marking

gaining or losing object marking on prominent objects

°
°

@ gaining or losing subject marking on prominent objects

@ gaining or losing object marking on non-prominent objects
°

gaining or losing subject marking on non-prominent objects
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Cases in equilibrium

Refining the model
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Refining the model

Cases in equilibrium

ZZaa Z7az zeaz €eaz €777 Z77Za
7777 0.7 1.2
zzaa - @y 07 16 04
zzaz @ - @ 0.6 5 0.4
eezz 29 28 50 (5.2 6 04
zeaz 13 (0.8 - (14 03 0.3
ecaz 24 (23 @) - 03 3 03
ezzz 06 07 03 04 - 2 01
zezz 08 08 09 08 02 0.2
zeaa 07) 04 0.9 04 02 0.1
z2za 05 06 03 04 02
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Cases in equilibrium

Refining the model

@ next step: re-estimate
parameters with a priori Y
assumptions that only the 36 i
(out of 90) rates consistent with
the generalizations are > 0

@ Bayesian model comparison:
AAICM = 20.8 in favor of the

restricted model
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Refining the model

@ re-estimated SIMMAP counts

ZZ7ZZ ZZaa ZZaZ €€ZZ ZeaZ €eaz €ZZZ ZeZZ Z€aa ZZZa

7777 - 110 312 170 00 0O 08 12 00 0.8
zzaa 11.5 - 72 00 00 00 00 0.0 0.7 0.6
zzaz 18.1 11.3 - 00 10 38 00 00 00 00
eezz 99 00 0.0 - 00 113 10 82 00 00
zeaz 00 00 11 0.0 - 23 00 61 42 0.0
eeaz 00 00 53 105 46 - 00 00 00 00
ezzz 12 00 00 12 0.0 0.0 - 00 00 00
zezz 1.3 00 00 90 43 00 0.0 - 11 00
zeaa 00 25 00 00 16 00 00 10 - 00

zzza 09 09 00 00 00 00 00 00 00 -
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Refining the model

@ numbers suggested that transition no subect marking — differential subject marking is

highly unlikeliy

Z77Z ZZaa ZZaZ €ezZz zeaz eeaz €zzz zZezz Zeaa ZZZa
zzzz - 110 312 170 00 00 0.0 08
zzaa 115 - 72 00 00 00 00 00 0.6
zzaz 181 113 - 0.0 38 00 00 00 00
eezz 99 00 00 - 00 113 10 82 00 00
zeaz 00 00 11 00 - 23 00 61 42 00
ecaz 0.0 00 53 105 46 - 00 00 00 00
ezzz 12 00 00 12 00 00 - 00 00 00
zezz 13 00 00 90 43 00 00 - 11 00
zeaa 00 25 00 00 16 00 00 10 - 00
zzza 09 09 00 00 00 00 00 00 00 -
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Cases in equilibrium

Refining the model
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Refining the model

@ further re-estimation of
parameters with further
restricted model

o AAICM = 8.7 in favor of smaller
model
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Cases in equilibrium

The fitted model

10.6| [ 11.2
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Cases in equilibrium

Equilibrium probabilities

Empirical vs. estimated percentages

0.5

ZZaz,/ 777z
0.4-
0.100-

estimated
o
w

o
N
estimated

0.010-

0.1

0.001-
‘ : : : : : 0.001 0.010 0.100
0.0 0.1 0.2 0.3 0.4 05 .

empirical empirical

Gerhard Jager (Tiibingen) Typologies in equilibrium University of Zurich, March 15, 2018 36/77



Equilibrium probabilities

equilibrium probabilities: posterior distribution

__->
0.4- |

probability

0.2-

T Pl

zzaz 7zzzz 7zaa eezz zeaz eeaz zezz z7zza zeaa €zzz
pattern
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Intermediate summary

@ only four patterns occur with more than 10% equilibrium probability:
o differential object marking

no case marking

non-differential object marking

non-differential subject marking

@ patterns inconsistent with Silverstein hierarchy only have joint equilibrium probability of
4% (HDI: [0.3%, 9.4%])

@ ergative systems (including mixed ergative/accusative systems) have equilibrium
probability of 23% (HDI: [10%, 39%])
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Major word orders

Major word orders
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Statistics of major word order distribution

@ data: WALS intersected with ASJP
@ 1,045 languages, 211 lineages, 32 families with at least 5 languages

Raw numbers Weighted by lineages
SOV SVO VSO VOS OvVS Osv SOV SVO VSO VOS OVS OSV
401 442 79 19 11 3 139.1 493 118 47 45 08
47.0% 423% 7.6% 18% 1.1% 0.3% 66.3% 23.4% 56% 22% 2.1% 0.4%
by language by family

0

1000

pattern

W sov

pattern

W sov

. svo . svo

B vso B vso

I vos M vos

Wovs Bovs

osv osv
500 100
frequency framency
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Major word orders

Previous approaches

@ Gell-Mann and Ruhlen (2011):

e Proto-world was SOV

e general pathway: SOV — SVO + VSO/VOS
e minor pathway: SOV — OVS/0SV

o exceptions due to diffusion

@ Ferrer-i-Cancho (2015):
SOV

'SVO| oSV

VSO | OvS |

e permutation circle VoS
e transition probability inversely related to path length
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Major word orders

Previous approaches

@ Maurits and Griffiths (2014):
o Bayesian rate estimation, based on five families and NJ-trees

Word order transition probabilities Posterior distribution of stability parameters

SOV

@
2
S

<
3 &
Probability

“ o = A

SOV SVO VSO VOs Ovs Osv 05 1 5 0 20 50 100
Target word order Mean time between changes (thousands of years)

Source word order

H

8

Fig. 1. Results of inferring a single mutation matrix Q for all six language
families. (Left) Heat map showing the transition probabilities between word
orders. Higher intensity (white, yellow) indicates more-probable transitions
compared with lower intensity (red, brown), so SOV is most likely to tran-
sition to SVO and SVO to SOV. VSO is much more likely to transition to SVO
than to SOV. (Right) Inferred posterior distributions of stability parameters
for each word order. The horizontal axis shows the stability parameter,
expressed as the mean time between transitions; i.e., higher values indicate
a more stable word order.
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Workflow

(data from all 32 families with > 5 languages in data base)

@ estimate posterior tree distributions with MrBayes for each family, using Glottolog as
constraint tree

test whether universal or lineage-specific model gives a better fit
estimate transition rates with best model

estimate stationary distribution of major word order categories
apply stochastic character mapping (SIMMAP; Bollback 2006)

estimate expected number of mutations for each transition type
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Major word orders

Estimating posterior tree distributions

using characters extracted from ASJP data (Jager 2018)
Glottolog as constraint tree

I'-distributed rates

ascertainment bias correction

relaxed molecular clock (IGR)

uniform tree prior

stop rule: 0.01, samplefreq=1000

if convergence later than after 1,000,000 steps, sample 1,000 trees from posterior
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Major word orders

Rate estimation

Unrestricted model

SOV SVO VSO VOS 0OVS O0SVv
SOV - (& 9 r3 T4 s
SVO rg — r7 8 T9 710
VSO 7 T12 - T13 T14 T15
VOS 76 T17 T18 - T19 20
OVS ry T22 T3 T24 - 25
OSV 1y o7 T8 29 T30 -

@ Fitting a separate unrestricted model for each family is preferred with a Bayes Factor 120,
so there is actually little evidence for a universal dynamics
@ in line with the literature, | will nevertheless assume that all lineages have the same

underlying dynamics

Gerhard Jager (Tiibingen)
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Fitted rates

NOS
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Major word orders

Rate estimation

GTR model

SOV SVO VSO VOS 0OVS O0OSv
SOV — riMy  ToM3  T3M4 T4T5  T5Tg
SVO 17T — rems 7Ty rgms roTe
VSO rem  reme2  — T10T4 T117T5  T12T6
VOS r3m r7my r1073 — 1375 r14T¢
OVS rym  rgmy  riim3 Ti13ma — T15T6
OSV rsmy  rome  T12m3 Ti4ma Ti5Ms —

@ Bayes factor in favor of GTR model: 13

Gerhard Jager (Tiibingen)

Typologies in equilibrium

University of Zurich, March 15, 2018

47 /77



Major word orders

Rate estimation

GTR model: fitted values (mean posterior) per 1,000 units of time

SOV SvVO VSO VOS OVS OSv

SOV —6.67 4.14 0.63 0.29 1.32 0.29
SVO  5.83 —-19.18 8.03 4.02 0.88 0.43
VSO 209 19.06 —-25.75 291 1.33 0.37
VOS 264 26.10 7.95 —38.48 1.40 0.39
OVS 18.15 8.58 5.49 211 —-34.71 0.39
OSV 15.71 16.68 5.95 2.11 1.53 —41.99

SOv. = SVO VSO VOS O0VS O0SVv
45.2% 32.2% 13.6% 5.0% 3.3% 0.8%
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Major word orders

Rate estimation

Equilibrium probabilities (posterior
distribution)

weighted by lineage
2 9! Yy 9¢

0.6-
raw frequencies 3
o4 >
Qo
©
] S
o
o
-
0.2- L
J*E Iﬂ;
0.0- —
SOV SVO VSO vVOS ovs osv

pattern
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Stability (posterior distribution)

300-

200-

waitingTime
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SVO

i b 5

VSO vOS
waiting time
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Major word orders

Rate estimation

NOS
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Reconstruction history with SIMMAP

@ estimated frequency of mutations within the 32 families under consideration (posterior
mean, 100 iterations)

SOV SVO VSO VOS OVS O0OSV

SOV — 1655 251 015 326 0.04
SVO 15.89 — 1728 11.34 131 1.02
VSO 129 14.11 - 202 1.03 0.03
VOS 0.11 522 1.54 — 0.06 0.00

OovS 233 063 028 0.01 - 0.03
OoSv 0.07r 0.27 0.04 0.00 0.00 —
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Inconsistent with Ramon-i-Ferrer’s model

SOV SVO VSO VOS OVS O0SV
SOV ~ 16,55 0.04
SVO  15.89 — 1728 (11.34) (1.31) (1.02)
VSO 14.11 - 202 (1.03) (0.03)
VOS 522) 154 ~ 0.06  0.00
ovs (2. 063) (0.28)  0.01 ~ 003
osv (0.07) (0.27) (0.04)  0.00 0.0 -

Gerhard Jager (Tiibingen)
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Inconsistent with Gell-Mann and Ruhlen’s model

SOV SVO VSO VOS OVS O0Sv

SOV ~  16.55 3.26  0.04
svo (1s. ~ 1728 11.34
VSO 14.11 — 202 0.03
VOS 5.22 154 - 0.00
OVS (0.63) (0.28) (0.01 — (0.03

osv  (0.07) (027) (0.04) 0.00 0.00 —~
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Major word orders

SVO — VOS

Counterexamples to Ramon-i-Ferrer’'s model

Austronesian: 8 such mutations expected

Austronssian

54 /77
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Major word orders

Counterexamples to Ramon-i-Ferrer’s model: SVO — VOS

Arawakan: 1 such mutation expected

Arawakan

Y @
@ K

@ AwPURUS APURINA

@ AwBOLIVIA PARANABAURE

Q °
@
®

@
ArwNORTHERN ARAWAKAN.TARIANA
- ArNORTHERN ARAWAKANACHAGUA
P

—e @
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Counterexamples to Ramon-i-Ferrer’s model: SVO — VOS

Austroasiatic: 1 such mutation expected

Austroasiatic

—é

AuANICOBARESE.CAR

AuA BAHNARIC.BRAO

|

AuA BAHNARIC.SAPUAN

AuA BAHNARIC.CHRAU

|

AuAVIET

AUA ASLIAN.TEMIAR

|

H

® A
@

AuAMUNDAMUNDARI 2 = sov

= s

AuA.MUNDA.SANTALI = vso

AuA MUNDA KORKU.
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Major word orders

Counterexamples to Ramon-i-Ferrer’s model: SVO — VOS

Otomanguean: 1 such mutation expected

Otomanguean

1) TLAPANEC. TLAPANEC MALINALTEPEC

@
(@ OM.CHINANTECAN.LEALAO CHINANTEC

PAME

OMZAPOTECAN.ISTHMUS ZAPOTEC

OMZAPOTECAN.ZAPOTEC MITLA

Al

OM ZAPOTECAN.ZAPOTEC Z0OGOCHO

OMMIXTEGAN.JICALTEPEC MIXTEC
OMMIXTECAN.MIXTEC PENYOLES

OMMIXTECAN.CHALCATONGO MIXTEC
OMMIXTEGAN.MIXTECO DE YOSONDUA

Gerhard Jager (Tiibingen)
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OM.CHINANTECAN.CHINANTEC QUIOTEPEC

OM.CHINANTECAN.CHINANTEC COMALTEPEC

OM.CHINANTECAN.CHINANTEC PALANTLA

OM ZAPOTECAN.CHATINO WESTERN HIGHLAND
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Major word orders

VOS — SVO

Counterexamples to Ramon-i-Ferrer’'s model

3.9 mutations such expected in Austronesian

Austronssian

58 /77
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Major word orders

Counterexamples to Ramon-i-Ferrer’s model: SOV — VSO

Uto-Aztecan: 1.8 such mutatations expected

Uto-Aztecan

@ v
UA.CAHITA.YAQUI 2
UA.CAHITA EUDEVE

ﬁ. UA.AZTECAN.NAHUATL BUENOS AIRES ALAMO
@ UAAZTECAN.NAHUATL POMARO AQUILA
EC: UAAZTECAN.TETELCINGO NAHUATL
P UAAZTECAN.NAHUATL DEL NORTE DEL ESTADO DE PUEBLA
UA.CORACHOL.HUICHOL
4:: UA.CORACHOL.EL NAYAR CORA

%. UA.TEPIMAN.NORTHERN TEPEHUAN

UA.TEPIMAN.PIMA BAJO
UA.TEPIMAN. TOHONO OODHAM

@ wmKCAHULLA

L. UA.TAKIC.CUPENO

:

@ UAHOPLHOPI

UANUMIC.PANAMINT
UANUMIC.COMANCHE
UA.NUMIC.SHOSHONI

Gerhard Jager (Tiibingen)

UA.NUMIC.NORTHERN PAIUTE BANNOCK
UANUMIC. WESTERN MONO
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Major word orders

Counterexamples to Ramon-i-Ferrer’s model: SOV — VSO

Tucanoan: 0.5 such mutatations expected

o
@uc. TUCANOAN. TUYUCA
P
o
m sov
S0
a Vo
| Vos
@ rucmoM TANIMUA | or
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Major word orders

Counterexamples to Ramon-i-Ferrer’s model: SOV — OVS

Tucanoan: 1 such mutatations expected

o
@uc. TUCANOAN. TUYUCA
P
o
m sov
S0
a Vo
| Vos
@ rucmoM TANIMUA | or
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Counterexamples to Ramon-i-Ferrer’s model: SOV — OVS

Cariban: 1 such mutatations expected

L @ cxcwewmAm
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Counterexamples to Ramon-i-Ferrer’s model: SOV — OVS

Tupian: 1 such mutatations expected

Tupian
L = KARO BRAZIL
o
¢ °
e or ovo

Tup. TUPI GUARANLASURINI
Tup. TUPI GUARANLKAYABI
Tup. TUPI GUARANLKAMAYURA

Tup. TUPI GUARANLEMERILLON.

Tup. TUPI GUARANLWAYAMP!

o

LTAPIETE m svo
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Counterexamples to Ramon-i-Ferrer’'s model: OVS — SOV

Cariban: 1.3 such mutatations expected

L @ cxcwewmAm
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Major word orders

Counterexamples to Ramon-i-Ferrer’s model: VSO — SOV

Uto-Aztecan: 0.8 such mutatations expected

Uto-Aztecan

@ v
UA.CAHITA.YAQUI 2
UA.CAHITA EUDEVE

ﬁ. UA.AZTECAN.NAHUATL BUENOS AIRES ALAMO
@ UAAZTECAN.NAHUATL POMARO AQUILA
EC: UAAZTECAN.TETELCINGO NAHUATL
P UAAZTECAN.NAHUATL DEL NORTE DEL ESTADO DE PUEBLA
UA.CORACHOL.HUICHOL
4:: UA.CORACHOL.EL NAYAR CORA

%. UA.TEPIMAN.NORTHERN TEPEHUAN

UA.TEPIMAN.PIMA BAJO
UA.TEPIMAN. TOHONO OODHAM

@ wmKCAHULLA

L. UA.TAKIC.CUPENO

:

@ UAHOPLHOPI

UANUMIC.PANAMINT
UANUMIC.COMANCHE
UA.NUMIC.SHOSHONI

Gerhard Jager (Tiibingen)

UA.NUMIC.NORTHERN PAIUTE BANNOCK
UANUMIC. WESTERN MONO
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Counterexamples to Ramon-i-Ferrer’s model: SVO — OVS

Nilotic: 0.9 such mutatation expected

Nilotic
ESuNILOTIC.ACHOLI
ESUNILOTIC.LUO
° ANGO
ESuNILOTIC. PARI
>
\ESuNILOTIC.SHILLUK

\ESUNILOTIC.KARIMOJONG
ESUNILOTIC. TURKANA

=
6 L @esumoncreso v
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Major word orders

Additional counterexamples to Gell-Mann & Ruhlen’s model

SVO — SOV

Austronesian: 3 such mutatations expected

Austronesian

67 /77
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Major word orders

Additional counterexamples to Gell-Mann & Ruhlen’s model:
SVO — SOV

Arawakan: 2 such mutatations expected

=
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ArwPURUS APURINA

ArwBOLIVIA PARANA BAURE

ArwNORTHERN ARAWAKAN. TARIANA

ArwNORTHERN ARAWAKAN ACHAGUA

.I

= sov
= svo




Major word order

Additional counterexamples to Gell-Mann & Ruhlen’s model:

SVO — SOV

Indo-European: 2 such mutatations expected

Indo-European

Gerhard Jager (Tiibingen) Typologies in equilibrium

 ARMENIAN, £
INDIC SINHALA
INDIC MARATIAL
INDIC, GUJARATI
INDIG CAMANI
INDIC HINDI
 INDIC URDU
INDIG KUMAUNI
INDIG BHOIPURI
INDIC ASSAMESE
INDIC BENGALT

 IRANTAN KURDISH KURMANuI
IRANIAN PERSIAN

IRANIAN. TAJIK.

 IFANIAN DIGOR OSSETIAN.
IRANIAN LAKI MAFWAT PASHTO
IRANIAN [SHKOMAN WAKHI

HOMANSH GRISHUN

IE BALTIC LITHUANIAN

University of Zurich, March 15, 2018
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Major word order:

Additional counterexamples to Gell-Mann & Ruhlen’s model:
SVO — SOV

Afro-Asiatic: 1.6 such mutatations expected

Afro-Asiatic

SEMITIC.CLASSICAL ARABIC
‘SEMITIC CATHO ARABIC.

{ SEMITIC [RAQ MUSLIM BAGHDAD ARABIC
{SEVITIC ARABIC GULF SPOKEN

SEMITIC HEBREW

SIS TR

SEVITE TIGHIG

{LOWLANID EAST GUSHITIC ARBORE 2.

> TONTAND EAST GUSHITIR DARSGen
TOWEAND EAST GURLITE SOV

EOWIAND EAST GUSHITIC EASTEAN OROMO 2

LLOWTAND EAST GUSHITIC ALK

HCHNG T CUSHIT Sibauo

BEIABEIA
CENTRAL CUSHITIC KEMANT

€ { SOUTHERN CUSHITIC BURUNGE
SOUTHERN GUSHITIC IFAQW

'BERBER TAMAZIGHT CENTRAL ATLAS AYT NDHIR

{ BERBER KABYLE GREATER KABYLIA AT MANGELLAT

{BERBER TARIFIT GUELAIA

'BERBER TAMAS)

ECVRTIAN COPTIC,

LEAST CHADIC BIDIVA

{EAST CHADIC KERA

BIUTMANDARA BUBUMA

BI0 MANDARA MBARA

L BIU MANDAFRA MONJUK

{BI MANDARA HD!

BID MANDARA LAMANG HITKALANCHI

WEST CHADIC_PAANCI
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Major word orders

Additional counterexamples to Gell-Mann & Ruhlen’s model:
SVO — SOV

Uralic: 1.4 such mutatations expected

) o
* o

;’ Ura.UGRIC. KHANTY

Ura PERMIC KOMI ZYRIAN
Ura PERMIC.UDMURT
L @uerwvcrmss

= s
= vso
= vos
o ovs
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Major word orders

Additional counterexamples to Gell-Mann & Ruhlen’s model:

SVO — SOV

Pama-Nyungan: 1.2 such mutatations expected

Pama-Nyungan

Aus. PAMA NYUNGAN. KOKATA
Aus. PAMA NYUNGAN.NGAANYATIARRA

Aus.PAMA.

Aus. PAMA
Aus. PAMA NYUNGANALYAWARRA
Aus. PAMA NYUNGAN ARRERNTE EASTERN

Aus.PAMA ARAA
Aus,PAMA NYUNGAN.DYAABUGAY
Aus.PAMA NYUNGAN.YIDINY
Aus.PAMA NYUNGAN.KOKO YALANDJI

Gerhard Jager (Tiibingen) Typologies in equilibrium

Aus. PAMA VIMIDHIR
Aus. PAMA NYUNGAN. WIRRI
Aus. PAMA NYUNGAN.MARGANY
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Major word orders

Additional counterexamples to Gell-Mann & Ruhlen’s model:
SVO — SOV

Atlantic-Congo: 1 such mutatations expected

AtanteCongo

i
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Major word orders

Additional counterexamples to Gell-Mann & Ruhlen’s model:
SVO — SOV

Austroasiatic: 0.9 such mutatations expected

Austroasiatic

°
g
© °
®
°
)
4+ @ waswnceRi0
T @ ABaHNARIC SAPUAN
4+—‘—. A BAHNARIC.CHRAU
P
)
5 °
AuAVET
AAASLANTEMIAR

Auh PAL

ﬂ

AuAMUNDAMUNDARI 2 = sov
=

AuA MUNDA.SANTAL

AuA MUNDA KORKU
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Major word orders

Additional counterexamples to Gell-Mann & Ruhlen’s model:
SVO — SOV

Nuclear Toricelli: 0.9 such mutatations expected

Nuclear_Torricelli

@ ToKOMBIO ARAPESHEUKIYIP

L @ momBoARAPESHKOMEI

L @ rwrEPuEUAT

@ rorwesT

— @ rwarEPAELAU
—®
© L @ mwarEIPALELOLO VEBIL

L @ e

svo
= vso
= vos
® o ovs
A o osv
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Major word orders

Additional counterexamples to Gell-Mann & Ruhlen’s model:
SOV — VSO

Uto-Aztecan: 1.8 such mutatations expected

@ wa

@
UA.CAHITA.YAQUI 2
UA.CAHITA.EUDEVE

UAAZTECAN.NAHUATL BUENOS AIRES ALAMO

I @ UAAZTECAN.NAHUATL POMARO AQUILA
UA.AZTECAN.TETELCINGO NAHUATL
I' UA.AZTECAN.NAHUATL DEL NORTE DEL ESTADO DE PUEBLA

p UA.CORACHOL. HUICHOL
S, M-
%’ UA.TEPIMAN.NORTHERN TEPEHUAN
UA.TEPIMAN.PIMA BAJO
:: UA.TEPIMAN.TOHONO OODHAM
4

@ UATAKIC.CAHUILLA
L. UA.TAKIC.CUPENO

@ UA.HOPLHOPI

"UA.NUMIC.PANAMINT

"UA.NUMIC.SHOSHONI

UA.NUMIC.NORTHERN PAIUTE BANNOCK
4:: "UA.NUMIC.WESTERN MONO
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Major word orders

Summary

@ no evidence for general preference of SOV — SVO over the reverse

@ SVO is currently over-represented due to recent spread of Austronesian and
Atlantic-Congo, but not excessively so
@ multiple counter-evidence to Ramon-i-Ferrer's and Gell-Mann & Ruhlen’s models
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