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Case alignment systems

Universal syntactic-semantic primitives

three universal core roles

S: intransitive subject
A: transitive subject
O: transitive object
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Case alignment systems

Alignment systems

Accusative
system

S

A
O

nominative

accusative

Latin

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

Puer venit.
boy.NOM came 'The boy came.'
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Case alignment systems

Alignment systems

Ergative
system

S

A O

ergative

nominative
(absolutive)

Dyirbal

ŋuma yabu-ŋgu bura-n.
father mother.ERG see-NONFUT
'The mother saw the father.'

ŋuma banaga-nu.
boy.NOM came 'The boy came.'
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Case alignment systems

Alignment systems

Neutral
system

S

A O

nominative

Mandarin

rén lái le.
person come CRS
'The person has come.'

zhāngsān mà lĭsì le ma.
Zhangsan scold Lisi CRS Q
'Did Zhangsan scold Lisi?'
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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 (*?et-)milxama
the-movie showed (*acc-)war
‘The movie showed a war’
(from Aissen, 2003)

Gerhard Jäger (Tübingen) Computer-aided typology Linguistics Quo Vadis 12 / 43



Case alignment systems

Differential case marking
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Case alignment systems

Functional explanation?

probability P(syntactic role|prominence of NP)
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Game-theoretic modeling

Game Theory

Rationalistic game theory

strategic interaction between rational
agents

utility ≈ motivation
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Game-theoretic modeling

Game Theory

Rationalistic game theory

strategic interaction between rational
agents

utility ≈ motivation

Evolutionary game theory

frequency-dependent Darwinian selection

utility ≈ fitness
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Game-theoretic modeling

Signaling games

nature

private information

sender

signal

receiver

action

utility
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Game-theoretic modeling

The game of case

nature
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action

utility

private information: meaning, including linking of
NPs to argument slots

signal: case marking of NPs

action: assign NPs to argument slots

utility:

hearer economy
speaker economy
relative strength of speaker economy vs. hearer
economy
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Gerhard Jäger (Tübingen) Computer-aided typology Linguistics Quo Vadis 19 / 43



Game-theoretic modeling

speaker strategies that will be considered:

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

e(rgative) e(rgative) a(ccusative) a(ccusative)
e e a z(ero)
e e z a
e e z 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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Game-theoretic modeling

hearer strategies:

strict rule: ergative means “agent”, and accusative means “object”
elsewhere rules:

1 AO: “The first phrase is always the agent.”
2 pA: “Pronouns are agents, and nouns are objects.”
3 pO: “Pronouns are objects, and nouns are agents.”
4 OA: “The first phrase is always the object.”
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Game-theoretic modeling

The game of case

stochastic evolution always settles for strategy configuration with highest overall utility

depends on k

k

u
ti
li
ty

eezz/zzaa

zeaz

zzaz
zezz zzzz
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Game-theoretic modeling

Taking stock

Case marking systems participating in stochastically stable equilibria

eezz: consistent ergative marking

zzaa: consistent accusative marking

zeaz: split ergative system

zezz: differential subject marking

zzaz: differential object marking

zzzz: no case marking

All stable systems are consistent with prominence hierarchies!
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Empirical distribution

Empirical distribution
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Empirical distribution

Bickel et al.’s (2015) sample

genetically diverse sample of 460 case
marking systems

used here: 368 systems

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

342 out of 368 systems (88%) are
stochastically stable
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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
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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
assumed 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

Modeling language change

Markov process

Gerhard Jäger (Tübingen) Computer-aided typology Linguistics Quo Vadis 30 / 43



The phylogenetic comparative method

Modeling language change

Markov process Phylogeny
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The phylogenetic comparative method

Modeling language change

Markov process Phylogeny

Branching process
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The phylogenetic comparative method

Estimating rates of change

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

From words to trees

word alignments

cognate classes

character matrix

phylogenetic
tree

sound
similarities

Swadesh lists

training
pair-Hidden Markov Model

applying
pair-Hidden Markov Model

classification/
clustering

feature extraction

Bayesian
phylogenetic

inference
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Cases in equilibrium

Phylogenetically estimated Markov chain
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Cases in equilibrium

Equilibrium probabilities

Empirical vs. estimated percentages Posterior distribution

Stochastically stable
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Cases in equilibrium

Summary

three patterns occur with probability > 5% in
equilibrium:

non-differential accusative marking
differential accusative marking
no case marking

all three are predicted to be stochastically stable

ergative systems are conspicuously underrepresented

method applicable to many
typological issues
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Linguistics Quo Vadis (cont.)

Linguistics Quo Vadis (cont.)
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Linguistics Quo Vadis (cont.)

Statistical modeling of linguistic dynamics

data

family of
models

prior
assumptions

model fitting

model selection

prediction
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Linguistics Quo Vadis (cont.)

Topics

Micro-dynamics

pragmatics

incremental processing

language variation

Macro-dynamics

typology

historical linguistics

dialectometry
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Linguistics Quo Vadis (cont.)

Data

Micro-dynamics

corpora

psycholinguistic experiments

crowd sourcing

Macro-dynamics

cross-linguistic databases

etymological dictionaries

dialect atlases
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Linguistics Quo Vadis (cont.)

Models

Micro-dynamics

formal semantics and pragmatics

rationalistic game theory

classical comparative method

Macro-dynamics

evolutionary game theory

phylogenetic inference

population genetics
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Linguistics Quo Vadis (cont.)

Inference methods

Micro- and macro-dynamics

Bayesian inference

approximate Bayesian computation

machine learning

agent-based simulations

causal inference
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