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Research context

I SFB-TRR 161 “Quantitative Methods for Visual Computing”

I Project D02 “Evaluation Metrics for Visual Analytics in
Linguistics”

I Language change in Germanic and Indo-Aryan
I How useful are visual analytic approaches to linguistic data?
I Which visual variables and representations are most effective

for which kind of problem/type of data?

I Project A03: Identification of subspaces/patterns in larger
amounts of high-dimensional data

=⇒ Historical linguistic data is high-dimensional and contains
subspaces (e.g., interacting factors, relevant time periods)
which need to be identified and understood.
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The diachrony of case

Empirical observation:

I Languages may lose their original case marking system and not
innovate a new one (e.g., English).

I Languages may lose their original case marking system and
innovate a novel system using new forms, replacing the old
ones (e.g., Indo-Aryan: Marathi, Hindi/Urdu, Nepali, . . . ).

I Languages may use the same case marking system over the
centuries (e.g., Icelandic).

Questions:

I Why are case marking systems (not) lost?
I Why do languages innovate a new case marking system?
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The diachrony of case

I Well-known trade-off between word order, case and/or
agreement to mark grammatical relations (cf. Kiparsky 1987,
1988, 1997).

I Kiparsky (1997): Rise of positional licensing correlates with
loss of morphology in historical English.

Icelandic . . .
I has retained a complex morphological case and agreement

system, but also has a fairly fixed SVO word order!
I is famous for having non-nominative subjects, in particular
dative subjects (Andrews 1976, Zaenen et al. 1985).
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Dative subjects in Icelandic

I Dative subjects are attested throughout the history of Icelandic
(Barðdal and Eythórsson 2009, Barðdal 2011).

I Dative subjects are mainly associated with experiencer/psych
and happenstance predicates (Barðdal 2011).

(1) Vel
well

líkuðu
like.pst.3pl

goðrøði
Goðrøður.dat

góð
good.nom

røði.
oars.nom

‘Goðrøður (the good oarsman) liked good oars well.’

(IcePaHC, Fyrsta málfræðiritgerðin, 1150)
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The diachrony of dative subjects

On-going debate as to whether . . .

I dative subjects are a Proto Indo-European inheritance
(‘Oblique Subject Hypothesis’)

−→ Evidence for continuity in Icelandic (Barðdal et al. 2012)
or

I dative subjects are a historical innovation (‘Object-to-Subject
Hypothesis’)

−→ Evidence from Indo-Aryan (Hock 1990, Deo 2003, Butt
and Deo 2013)
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The diachrony of dative subjects

I Old Indo-Aryan shows no evidence for dative subjects (Hock
1990).

I Loss of the original case system in Middle Indo-Aryan.
I Early New Indo-Aryan: Lexical semantic shifts of individual

verbs lead to the emergence of dative experiencer subjects
(Deo 2003, Butt and Deo 2013).

(2) na=enaṁ
neg=this-mas-acc-sg

dahati
burn-pres-3-sg

pāvakah. .
fire-mas-nom-sg

‘The fire does not burn him (the soul).’[BG 2.23] – Sanskrit

(3) mul̄ı-lā
girl-fem-sg-dat

ā̄ı-ca
mother-fem-gen-sg

rāgāvn. a
scolding-neu-nom-sg

d. āj-ta
trouble-pres-neu-sg
‘The mother’s scolding torments the girl.’ – Marathi

(Deo 2003, 6)
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Continuity and change

I The Icelandic attestation only goes back to the 12th century.
I This is about when dative subjects begin to be possible in

Indo-Aryan in the first place.

I Moreover, the distribution of dative subjects is changing in
present-day Icelandic: ‘Dative Sickness/Substitution’

I Accusative experiencer subjects are systematically replaced by
dative subjects.

I Increasing systematic association of dative case with
experiencer semantics (Smith 1996, Jónsson 2003).

(4) Mig
I.acc

langar
long.pres

að
to

fara.
go

‘I long to go.’

(5) Mér
I.dat

langar
long.pres

að
to

fara.
go

‘I long to go.’

(Smith 1996, 22)
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Continuity and change

How stable is the distribution of dative subjects in the
history of Icelandic?
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Continuity and change

I Icelandic is said to be the most conservative Germanic
language (Thráinsson 1994).

I However, changes have been observed!
I ‘freer’ > less ‘free’ word order (Rögnvaldsson 1995)
I OV/VO variation > exclusively VO (Hróarsdóttir 2000)
I decrease in V1 (Sigurðsson 1990, Butt et al. 2014)
I increase in dative subjects/dative substitution (Barðdal 2011)
I rise of expletives (Rögnvaldsson 2002)

I Overall, change in Icelandic, and in particular the interaction
between changes, is still understudied.

I Existing studies mainly contrast Old Icelandic (1150-1350)
with present-day language.
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This Talk

I Corpus linguistic study using IcePaHC (historical treebank of
Icelandic; Wallenberg et al. 2011).

I Data visualization with HistoBankVis (Schätzle et al. 2017).

I Interaction between:
I dative subjects
I word order
I expletives (Hannah Booth, University of Manchester)

I Evidence for the development of structure and positional
licensing in Icelandic.

I Evidence against the Proto Indo-European inheritance of
dative subjects.
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Icelandic Parsed Historical Corpus (IcePaHC)

I 12th to 21st century – all attested stages of Icelandic.
I 61 texts, 1 million words, different genres (not representative

across centuries).
I Annotation based on Penn Treebank style (Marcus et al.

1993).
I Information about sentence types, constituents, word order,

grammatical relations, tense, voice, and case.
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Sample IcePaHC Annotation

(IP-MAT-SPE (NP-SBJ (PRO-D Mér-mér))
(VBPI finnst-finna)
(CP-ADV-SPE (WADVP-1 0)

(C sem-sem)
(IP-SUB-SPE (ADVP *T*-1)

(NP-SBJ (PRO-N ég-ég))
(BEPS sé-vera) (VBN sloppinn-sleppa)

(PP (P úr-úr) (NP (NP-POS (ONE+Q-G einhvers-einhver)
(N-G konar-konar)) (N-D fangelsi-fangelsi)))))

(. .-.))

(ID 1882.TORFHILDUR.NAR-FIC,.603))
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Visual Analytics for Historical Linguistics

Problem: Diachronic investigations involve understanding highly
complex interactions between various linguistic and extra-linguistic
features and structures.

−→ Meaningful patterns are difficult to see in the forest of
numbers.
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Visual Analytics for Historical Linguistics

Emmanuelle Moureaux ‘Forest of Numbers’
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Visual Analytics for Historical Linguistics

Visual Analytics

I “Analyze first, show the important, zoom, filter and analyze
further, details on demand” (Keim et al., 2008)

I Compact presentation of large amounts of data
I Different levels of detail on demand (interactivity)
I Exploratory and confirmatory data analysis
I Iterative process of hypothesis testing and generation
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HistoBankVis: Visualizing language change

I Generically applicable system for historical linguistic research.
I Flexible investigation of a potentially high number of

interacting linguistic features stored in an SQL database.

I Compact Matrix Visualization
I Visualizes differences between selected dimensions across time
I Measure of quality and “interestingness”

I Difference Histograms Visualization
I Parallel Sets

18 / 32



HistoBankVis: Word order and subject case

DEMO
http://subva.dbvis.de/histobankvis-v1.0/#/
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Summary of Results

I Prefinite position becomes the preferred subject position
in the history of Icelandic.

I 19th century is a major key turning point.
I Dative subjects lag behind in being realized in a particular

position.
I Frequency of dative subjects increases as of 1900.
I Dative subjects become more systematically associated with

experiencers and goals (Chapter 4).

I Manchester collaboration: Decrease of V1 and rise of
expletives are connected to the observed changes (and also
with each other).

=⇒ Evidence for the development of structure and the rise of
positional licensing in Icelandic.
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Rise of positional licensing

I Kiparsky (1995): Germanic languages developed structure and
functional categories not present in Indo-European ancestor.

I Growth of structure and the development of functional
categories in Icelandic noun phrases (Börjars et al. 2016).

I Early Germanic had fairly free word order, with grammatical
functions indicated by case morphology.

I Flat tree in which word order is used to signal information-
structural content (cf. Urdu/Hindi, Butt and King 2004).

S

(↑ DF)=↓
XP

XP VC
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Rise of Positional Licensing

I Periphrastic tense/aspect arises, leading to an I (cf. Old
English, Kiparsky 1997).

I Finite verbs (I) partition a clause in terms of
information-structural information (topic vs. comment,
cf. Hinterhölzl & Petrova 2010).

I V1 in topicless sentences (e.g. presentationals).

IP

(↑ DF)=↓
XP

I’

I VP
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Rise of Positional Licensing

I Blueprint for clausal structure in current Icelandic proposed by
Sells (2001, 2005).

IP

(↑DF)=↓
(↑GF)=↓

XP

I’

I (↑GF)=↓
XP+

↓∈(↑ADJ)
(neg)
AdvP+

VP

V (↑GF)=↓
XP+

23 / 32



Rise of Positional Licensing

I Prefinite position in SpecIP is associated with a discourse
function (i.e., topic).

I Subjects tend to be topical and the SpecIP position becomes
increasingly associated with subjects.

I Subjects can occur in the immediately postfinite position when
the prefinite position is occupied.

I Problem: Expletive það occurs in the prefinite position and is
neither a topic nor a subject (contra Sells 2001, 2005)!
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What motivates clause-initial það?

Transitive Expletive Constructions

(6) Það
expl

hafa
have.pst.3pl

[margir
many.nom

jólasveinar]
Christmas-trolls.nom

borðað
eat.pst.ptcp

búðing.
pudding.acc

‘Many Christmas trolls have eaten pudding.’
(Bobaljik and Jonas, 1996, 209)

Core observation: Expletive það licenses a clause in which there is
no topic (Rögnvaldsson and Thráinsson 1990).
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Rise of Positional Licensing

I SpecIP can be a topic position, preferably hosting subjects.
I SpecIP can be filled by expletive það, stating that the sentence

is topicless.
I Not filling the SpecIP position leads to (topicless) V1

structures.

IP

{
(↑ TOPIC) = ↓
(↑ {COMP|XCOMP}* GF) = ↓∣∣∣∣ (↓ EXPLETIVE) =c +

}
¬(↑ TOPIC)

XP

I′

I
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Dative subjects and positional licensing

I Subject positions for dative subjects across IcePaHC.

Period prefin
(Dat)

postfin
(Dat) Total %prefin

(Dat) χ2 %prefin
(all)

1150-1349 131 404 535 24.5% *** 51.4%
1350-1549 126 465 591 21.3% *** 55.0%
1550-1749 119 298 417 28.5% * 54.2%
1750-1899 151 277 428 35.3% 57.6%
1900-2008 353 273 626 56.4% *** 73.0%

I Dative subjects are preferably realized in the postfinite
position in older stages of Icelandic.

I Significant increase of prefinite dative subjects after
1900; prefinite position becomes dominant.
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Dative subjects and positional licensing

I Over the history of Icelandic, dative case becomes more clearly
associated with experiencers.

I Experiencers are sentient and therefore make for better
topics than stimuli.

I Dative experiencers become increasingly associated with the
prefinite position.

Experiencer Verb < experiencer stimulus >
| |

DAT NOM
SUBJ/OBJ SUBJ/OBJ

=⇒ Dative experiencers become more firmly linked to subjects
than to objects.
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Dative subjects and positional licensing

I Dative experiencers are not prototypical subjects and may
retain some object properties.

I SpecIP position becomes more firmly associated with topics.
I As a result, dative experiencers are also increasingly placed

initially.
I Over time, dative experiencers become more firmly established

as subjects.
I The prefinite (topic) position becomes the preferred subject

position over the history of Icelandic.
I As non-canonical subjects, the dative experiencers eventually
conform to the overall positional licensing developed in
the language.
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Conclusion

Linguistic Insights

I The corpus study provides evidence for the development of
structure in the history of Icelandic; in particular for the rise of
positional licensing.

I System becomes regularized over time to include a positional
licensing for dative subjects.

I Against the idea of dative subjects as a stable, common
Proto-Indo European inheritance.

I Complex interacting system of case, word order, lexical
semantics and information structure in Icelandic.

I Position ↔ grammatical functions ↔ lexical semantics
I Information structure ↔ word order
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Conclusion

HistoBankVis

I HistoBankVis immensely facilitates the analysis of historical
linguistic data.

I Combination of knowledge-based and data-driven modeling.
I HistoBankVis bridges the gap between annotated values,

statistical analysis and the actual underlying data.
I Each analysis step is accessible via a single identification URL.

I Storage of multiple perspectives on the data
I Support of collaborative research

I System can be applied to any Penn Treebank-style corpus or
well-structured data set.
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Thank you!
Questions?
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