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Forschungsthemen

• Sprachtypologie

• Historische Linguistik

• Sprachdokumentation

• Quantitative Methoden



Sprachtypologie

• Weltweite Sprachvielfalt

• Was für Sprachstrukturen sind häufig ?

• Wie ist die geographische Verteilung von 
sprachliche Strukturen ?

• Wie viel Geschichte steckt in der 
Sprachvielfalt ?



Tonsprachen
(Daten von Ian Maddieson)



Reihenfolge von Verb und Objekt
(Daten von Mathew Dryer)



Position von Possessivaffixe
(Daten von Mathew Dryer)



Historische Linguistik

• Erforschung von Sprachfamilien und 
prehistorischen Sprachkontakt auf Basis der 
Sprachvielfalt (“Rekonstruktion”)

• Regulären Lautwandel in Lexeme 
(wiederkehrende Lautentsprechungen 
zwischen Wörter aus verschiedenen 
Sprachen)

• Geht das auch mit anderen Merkmalen ?



Sprachdokumentation

• Es werden noch zwischen 5.000 und 10.000 
Sprachen gesprochen

• Sehr viele sind vom Aussterben bedroht

• Das ist für die Sprecher ein großer Verlust, 
aber auch für die Linguistik

• Resultate von Jahrtausende eines 
natürlichen Experiments zur Erforschung 
der Sprachvielfalt wird vernichtiet 



Quantitative Methoden

• Leute sprechen gerne, und Sprachdaten 
sind deshalb relativ einfach zu beschaffen

• Analyse beschränkte sich aber auf manuell 
ausgesuchte Beispiele

• Wie können wir Rechner benutzen uns zu 
helfen mit der Auswertung ?



Historische Linguistik 
in Südamerika 

Lagebericht und Ausblick



Quantitative modeling of 
historical-comparative linguistics
unraveling the phylogeny of native South American languages

– QuantHistLing –



knowledge of these extinct languages is limited to reconstructions
from ancient texts. This uneven sampling might have increased
basal branch lengths and thus inflated estimates of divergence times.
We tested this possibility by recoding apparently absent cognates as
uncertainties (absent or present) and re-running the analyses.

Although divergence-time estimates decreased slightly, the effect
was only small (Fig. 1e).
Finally, although there is considerable support for Hittite (an

extinct Anatolian language) as the most appropriate root for Indo-
European22,23, rooting the tree with Hittite could be claimed to

Figure 1 Consensus tree and divergence-time estimates. a, Majority-rule consensus tree
based on the MCMC sample of 1,000 trees. The main language groupings are colour

coded. Branch lengths are proportional to the inferred maximum-likelihood estimates of

evolutionary change per cognate. Values above each branch (in black) express the

bayesian posterior probabilities as a percentage. Values in red show the inferred ages of

nodes in years BP. *Italic also includes the French/Iberian subgroup. Panels b–e show the

distribution of divergence-time estimates at the root of the Indo-European phylogeny for:

b, initial assumption set using all cognate information and most stringent constraints
(Anatolian, Tocharian, (Greek, Armenian, Albanian, (Iranian, Indic), (Slavic, Baltic), ((North

Germanic, West Germanic), Italic, Celtic))); c, conservative cognate coding with doubtful
cognates excluded; d, all cognate sets with minimum topological constraints (Anatolian,

Tocharian, (Greek, Armenian, Albanian, (Iranian, Indic), (Slavic, Baltic), (North Germanic,

West Germanic), Italic, Celtic)); e, missing data coding with minimum topological

constraints and all cognate sets. Shaded bars represent the implied age ranges under the

two competing theories of Indo-European origin: blue, Kurgan hypothesis; green,

Anatolian farming hypothesis. The relationship between the main language groups in the

consensus tree for each analysis is also shown, along with posterior probability values.
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, , Blg , SCr  (pl. ), Slv , Cz

, Slk , P  Gt , ON , OHG , AS

, NHG A  'arm', NE Arm 'elbow,

forearm' ¶ P 58-9, EI 26, M K I 96, WH I 69, ≈ F I 144, Fs. 58, Vr. 14, Ho.

86, KM 3O, EWA I 331-3, Jah. OSK 14, 49, ≈ Frn. 16 (hyp.: Lt 

NGr OP  '∈ part of a wagon', but why not NGr OP  Lt?), En. 1 8 4 ,

Tp. P I-K 68-7O, ME I 575-6, Vs. III 44O-1, Glh. 517-8  ?σ,φ  U

'groin' >  FP (× N ?σ,φ  'groin, small abdominal o rgans

[kidneys, pancreas, and sim.]', q.v. [eU  <  < ]) > FP >

F 'Leiste, Weiche', ∆  (gen. ) 'Leiste d e s

Pferdes', Es (gen. ) 'Halsdrüse'  Lp T {Gn.} 

'Schambug, Schamleiste' pObU {Ht.} >  pOs 

'Leistengegend, Ende des Oberschenkels' >  Os Nz , Os O id.;

pVg 'Schulter, Hüfte' > OVg N SoO , Vg N {Mu.} 

≈  [ ]  The origin of the U initial is not yet clear; it may g o

back (together with the length of the vw. of the 1st syll.) to an initial

component of a N set phrase .

 81. 'antelope, deer, mountain goat' >  HS: S  >  Amr

{G} 'gazelle', Ak 'gazelle (male)', Ar

( p l . ) 'mountain goat' ({Fr.} ' c a p r a

montana, rupicapra'), Gz  'beast, animal' ⎤ ?? Ak 

'mountain ram', Sr 'mountain goat' ¶ Fr. IV 214, L G 4O, KB 8 5 ,

DRS 32, G A 13, Sd. 69-7O, 73, CAD I/2 294, Br. 5O, JPS 29 ¶ In MAk

(after the phonologic merger of and ) Ak merged with Ak

 'gazelle' (connected with Ak 'mountain ram'?) ⎪⎪ C: ?? Bj

{R} 'Ariel-Antilope' or 'Antilope Someringii' Dhl {EEN} 

'eland' ¶ R WBd 188, E SC 287, EEN 2O  A: M: WrM , HlM, Brt

'∈ small dark antelope with long flat horns ' , WrMc

{STM} 'wild goat, wild mountain ram ( )',

{Hr.} 'schwarze Hirschziegenantilope', {Z} 'wild dark-coloured r a m ,

resembling a chamois' ¶  MED 623, Chr. 362, KW 289 ⎪⎪ Tg

'reindeer' > Ewk , Lm , Neg , Orc , Ud , Ul

, Nn 'domestic reindeer', WrMc id. ¶ STM II 24-5, Z

132, Hr. 741 ¶¶ ≈ DQA #629 (A  'deer, antelope'; incl. M, Tg)  D

'deer' >  Tm , Tu , , {BhK} 'deer', Prj

'spotted deer' ¶¶ D #694 AD NM #5, S CNM 5 (suggests to add T 

 'cross-bread horse' and  'stallion'), Vv. AEN 368.
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Viel grundlegende 
Infrastrukturarbeit

• Digitalisieren von Wörterbücher
(“sparse annotation”)

• Verknüpfen der Bedeutungen
(“translation graph”)

• Analyse der Orthographie
(“grapheme parsing”)

• Suche nach regulären Lautwandel
(“alignment”)



Verteilung von 
verwandten Wörter

• In welche Sprachen gibt es ‘Reflexe’ eines 
bestimmten Wortes ?

• Woher kommt das Wort ?

• Hat es Bedeutungswandel gegeben ?

• Was können wir daraus über die 
Geschichte der Sprache ableiten ?



abíhábi 27 ácadsfíve

mítyane ó áábímyeíhi. Tengo mucho
temor por la enfermedad que viene.

abíhábi onom. 1. expresa que se
den llamas de fuego. 2. expresa el es-
tado de tener pintas redondas en la su-
perficie.

aábo abs. insulto. 1I acción de ...
[aabo] vt. 1. poner trampa. Áánu aa-

bó ípakyééju. El pone trampa en su re-
presa (quebrada cerrada para que los
peces no puedan pasar). 2. (fig.) in-
sultar, ultrajar. Tábyeebe oke aabó tá-
tyájkiívá újtsiñe. Mi sobrino me
sultó diciéndome que mis piernas son
muy delgadas.

áábojcátsi abs. insultos. ¿A úhdityúha
tsáma teene áábojcátsi? ¿Tú eres el
que provocas los insultos? 11 acción
de...
[ááb6jcªtsi] vrec. insultarse el uno

al otro. ¿Íveekí ámuha máábócatsíhij-
cyá? ¡Ímiááméré bo meíjcyaj! ¿Por
qué se insultan? ¡Vivan en armonía!

aabópi abs. estado de...
[aabópi] ve. ser insultante. Tsaapi

táñahbémudítyú aabópí. Uno de mis
hermanos es insultante.
[ábópí(h)] adj. insultante. Tsaapi

táñahbémudítyú ávyeta ábópí. Uno de
mis hermanos es muy insultante.

aabúcu abs. aguante, tolerancia, resis-
tencia. 11 acción de...
[aabúcu] vt. aguantar, soportar, to-

lerar, resistir. fiju aabúcú mítyane pá-
dÚúcuú. El caballo aguanta mucho pe-
so.
[aabúcu] ve. ser tolerante, ser resis-

tente.
[ábúcú(h)] adj. tolerante, resisten-

te. Éje, eene tsiimene ábúcú tsivá ee-

ne piichúcoba. Mira, ese niño resis-
tente trae esa tremenda carga.

aabyúcu, aábyu abs. desenterramiento.
11 acción de...
[aabyúcu, aabyu] vt. sacar, desen-
terrar algo. Éíjyúu llihíyó aabyúcú
ímyeemého. Hace poco mi papá de-
senterró su masa de pijuayo (que ha-
bía guardado).

ábyucúúve abs. efecto de...
[ábyúcuuve] vi. ser sacado 10 que

estaba metido en una cosa.
aca parto expresa duda. ¿Aca ure ú méé-
nune? ¿Lo has hecho solo?

aaca conj.adv. se refiere a una acción
anterior. Núhbadi tsá mítyane u íj-
cyáítyuró; aaca tsá u chéméítyuróne.
Si no hubieras estado mucho en el sol
no te hubieras enfermado.

acádsi onom. expresa la acción de dejar
de hacer algo. ¡lijyévéné 'acádsi' u
méénúcuhíjcyáné wáábyau u éjécunú-
ne! jNo sueltes la soga a cada rato!
Ávyeta 'acádsi' néétune muha méwá-
kímyeí. Estamos trabajando de corri-
do sin tener tiempo para otra cosa.

acádsíh-acádsi onom. expresa que algo
se suelta o se afloja poco a poco.

acádsihnécu adv. soltando instantánea-
mente. Ávyeta aadi áákityé íañújú
acádsihnécu. Aquél se cayó y soltó
instantáneamente su escopeta.

ácádsíjcaáyo, ácadsíjco abs. acción
de...
[ácádsíjcaayo, ácádsijco] vt. 1. sol-

tar, libertar, librar. 2. soltar, dejar
caer. Ú ácádsijcaayó díwaajácuháá-
mi baávu. Tú has dejado caer el libro
al suelo.

ácadsííve, áhcadsíba abs. soltura; liber-



flesh

hair (head)

body hair
pubic hair

bone

tail
back

spine

head

skull

neck

nape of neck

throat

shoulder

shoulderblade

collarbone

arm

wrist hand

palm of hand finger

thumb

fingernail

claw

leg

thigh

calf of leg

foot

ankle

heel

footprint

toe

waist

hip
buttocks

penis

die, dead

kill

corpse

grave, tomb

wound, sore
bruise

swellingboil (noun)

scar

graph layout

cluster 0



Graphemic parsing

• Code points	

 (7) 	

 t  	

s   ʰ  o    ̃    ́  :

• Characters	

 	

 (4) 	

 t  	

sʰ   ṍ   :

• Graphemes	

	

 (2) 	

 tsʰ   ṍ:



• Bora ‘zwei’: 	

	

 	

 mínʲéékʰɯɯ́

• Muinane ‘zwei’:	

 	

 míínokɨ



• Bora ‘zwei’: 	

	

 	

 m-í-nʲ-éé-kʰ-ɯɯ́

• Muinane ‘zwei’:	

 	

 m-íí-n-o-k-ɨ



Mataco und Guiacuru Sprachen



Steiner, Stadler, Cysouw Computational Historical Linguistics

A

Language IDS meaning alignment
Mocoví 18.210/22.220 speak/preach r a k a a t a a n
Toba 18.210 speak d a – a k t a a n
Pilagá 22.220 preach d – – a k t a a n

B

Language IDS meaning alignment
Mocoví 17.140 think i p e e t e t a a
Toba 17.140 think i p – – – e t a a
Mocoví 17.440/17.171 guess/suspect i p – e – e t a a
Toba 17.440/17.171 guess/suspect i p – – – e t a a

C

Language IDS meaning alignment
Pilagá 9.120 work d – – – o n a t a a n
Toba 9.120 work d o – – o n a t a a n
Mocoví 9.120 work r o w e e n a t a a n
Toba 17.130 think d o – w e n n a t a a n
Mocoví 17.130 think r a d e e n a t a a n
Mocoví 17.110/17.190 mind/idea l a d e e n a t a a n a a k
Toba 17.190 idea l – – w e n n a t a a – – – – –

Figure 6
Some problems encountered with the alignments of Guaicuruan words.
A This alignment exhibits a metathesis /ka/ versus /ak/ separating Mocoví from its sister
group, which is linked to the loss of the 2nd /a/. An additional loss of vowel and /a/ is
observed in Pilagá. Note that all changes are concentrated in the first part of the word.
B This alignment is close to the detection limit due to the large number of losses.
C Three alignments with an identical part (shown in read), while the obvious similarities in the
first parts are more difficult to interpret algorithmically.

Language IDS meaning alignment
Pilagá 15.810/15.820 heavy/light d e s a l i
Toba 15.810 heavy d e s a ly i
Mocoví 15.810/15.820 heavy/light r e s a ly i
Pilagá 9.440 build n o o – s e g e m
Toba 9.440 build n o o o š i g e m
Mocoví 9.440 build n o o n š i g i m

Figure 7
Examples of recurrent correspondences in Guaicuruan.

Language phylogenies were computed using all methods that were also used in
the combined analysis. With the exception of 3-gram covariance, all methods agreed
on the same tree, shown in Figure 8A. This topology also agrees with the results of the
joint analysis outline above in Figure 5, which places the root of the Guaicuruan subtree
between Mocoví and sister group consisting of Pilagá and Toba. This position of the
Guaicuruan root is specifically supported when using Dollo parsimony on the cognate
distribution. This method is implicitly directed and places the root at the position
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“multi-alignment”
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A B

Mocov́ı

Pilagá

Toba

Pilagá

Mocov́ı

Toba

Figure 8
Phylogenetic trees inferred for the
Guaicuruan language family. Tree A is
inferred from all methods with the
exception of 3-gram covariance. The
alternative tree B is supported by the
3-gram method only.

Language IDS meaning alignment
Nivaclé 8.680 tobacco f i n k
Maca 8.680 tobacco f i n a k
Nivaclé 6.310 to spin f t i
Maca 6.310 to spin a f t i
Nivaclé 8.690 to smoke w a n k a n
Maca 8.690 to smoke w a n k. a a n
Maca 10.613 carry-on-shoulder t i o
Wichí 10.613 carry-on-shoulder t i o h
Maca 9.220 cut i s a i
Wichí 9.222 chop i hw a h i

Figure 9
Some examples of recurrent correspondences / /↔/a/ and /h/↔/ in Mataco.

minimizing the number of independent losses, hence can be expected to bemore reliable
than e.g. distance-based methods that are intrinsically undirected.

5.5 Mataco analyzed separately

TheMataco languages consists of the four languagesNivaclé, Chorote,Maca, andWichí.
In total, only 65 cognate sets were found linking two or more of these languages. Like-
wise surprisingly, we did not find any alignment containing words of all four Mataco
languages. The most frequent combinations of languages attested were 18 alignments
with words fromWichí and Chorote, 13 covering Nivaclé and Maca, and 10 alignments
with Chorote and Maca words. All other combinations of languages only occurred in a
few cognate sets each. This low number of cognates sets between these languages leads
to unstable phylogenies. In addition, the cognate sets often contain just a few changes or
even no changes at all, further diminishing the probability to obtain a good phylogenetic
signal from the data.

From a linguistic point of view, there are verymany interesting and highly plausible
correspondences in the Mataco cognate sets. However, because there are so few cognate
sets, most of these noteworthy correspondences only occur once in the data, and often
only in a cognate set with words from just two languages. Two recurrent correspon-
dences are Nivaclé / / ↔ Maca /a/ and Wichí /h/ ↔ Maca / /, some examples of
which are shown in Figure 9.

Actually, most variation between homologous words in Mataco are detected in
alignments that compare only words from the same language (cf. the rightmost part
of Table 5). Most of these intra-language homologues have the same or at least very
similar meanings. For example, the insertion of a y in Chorote words with the same

24

regulären Wandel in Mataco



Steiner, Stadler, Cysouw Computational Historical Linguistics

Language IDS meaning alignment
Nivaclé 5.124 unripe n i y i y a
Pilagá 5.125 rotten n i č i y a
Wichí 10.240 drip n i t o n
Wichí 4.591 dribble n i t u n
Pilagá 5.130 drink n i y o m
Wichí 5.370/3.655 spoon/shell l a n e k
Toba 5.370 spoon l e m e k
Pilagá 5.370 spoon l e m e k
Nivaclé 15.830 wet w a a i
Pilagá 1.329/1.320 ocean/sea w a a i
Wichí 7.330/10.710 chimney/road n o y i h
Mocoví 10.710 road n a i k
Nivaclé 14.332 for a long time k a x u
Mocoví 14.332 for a long time k a w a
Wichí 1.520/14.530 sun/clock hw a l a
Toba 1.520 sun n a l a
Wichí 9.220 cut y i s e t
Pilagá 9.110 do/make y i e t
Wichí 9.210/4.760 hit/kill i l o n
Toba 18.420 call by name i l o n
Wichí 17.172 imitate i t e n
Mocoví 16.510 dare i t e n
Wichí 4.858 scar l a h i
Pilagá 4.374 footprint l i i i
Maca 3.585 hawk m i y o
Toba 3.950 frog m i y o
Nivaclé 19.590 prevent f a m a t a n
Mocoví 16.670 tell lies n a m a h a n
Chorote 5.123 ripe y o w e
Toba 5.123 ripe y a m o k

Figure 4
Promising candidates for cognate alignments between Mataco and Guaicuruan (italicized)
languages.

for the Mataco-Guaicuruan dataset, as shown in Figure 5. Both topologies clearly dis-
tinguish the Mataco and Guaicuruan subfamilies, but they disagree on the placement of
Nivaclé within the Mataco subfamily. Nivaclé appears either as sister of Maca, or as the
most basal branch of the Mataco group. In contrast, the sister-relationship of Pilagá and
Toba, as well as the basal position of Mocoví within the Guaicuruan subfamily appear
to be stable across methods.

The fact that different inference methods produce different trees implies that the
data contains inconsistencies. These inconsistent data points are alignments covering
Guaicuruan languages as well as Mataco languages but support different incompatible
tree topologies. These inconsistencies suggest that Guaicuruan and Mataco are unre-
lated. We therefore re-evaluated the word lists separately for both groups.
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Ausblick

• Erforschung der Sprachvielfalt brauch eine 
Kombination von Spezialisten und 
Generalisten

• Unsere Gruppe besteht eher aus 
Generalisten: wir brauchen aber die 
Spezialisten unbedingt !


