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Chintang:
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Table 1. Chintang agreement paradigms of simplicia: nonpast and past (tup- ‘find, agree’) 

 

�
1s� 1di� 1pi� 1de� 1pe� 2s� 2d� 2p� 3s� 3ns� intransitive�

1s 

�

tupnaʔã ̃ 
tupnaʔãnɨŋ 
tupnehe ̃
matupyoknehe ̃�

tupnaʔã ̃ce 
tupnaʔãcenɨŋ 
tupnace 
matupyoknace�

tupnaʔã ̃ni 
tupnaʔãninɨŋ 
tupnanihẽ 
matupyoknanihẽ�

tubukuŋ 
tubukuŋnɨŋ 
tubuhe ̃
matupyoktuhe ̃�

tubukuŋcuŋ 
tubukuŋcuŋnɨŋ 
tubuŋcɨhe ̃ 
matupyoktuŋcɨhe ̃�

tupmaʔã 
tupmaʔãnɨŋ 
tubehe ̃ 
matupyoktehe ̃�

1di 

�

tupcoko 
tupcokonɨŋ 
tubace 
matupyoktace�

tupceke 
tupcekenɨŋ 
tubace 
matupyoktace�

1pi 

�

�

tubukum 
tubukumnɨm 
tubumhẽ 
matupyoktumhẽ�

tubumcum 

tubumcumnɨm 
tubumcumhẽ 
matupyoktumcumhẽ�

tubiki 
tubikinɨŋ 
tubihẽ 
matupyoktihẽ�

1de 

�

tupcokoŋa 
tupcokoŋanɨŋ 
tubacehe ̃ 
matupyoktacehe ̃�

tupcekeŋa 
tupcekeŋanɨŋ 
tubacehe ̃ 
matupyoktacehe ̃�

1pe 

�

�

tupnaʔãncĩyã 
tupnaʔãncĩyãnɨŋ 

tupnancĩyehẽ 
matupyoknancĩyehẽ�

tubukumma 
tubukummanɨŋ 
tubummehe ̃ 
matupyoktummehe ̃�

tubumcumma 
tubumcummanɨŋ 
tubumcummehe ̃ 
matupyoktumcummehe ̃�

tubikiŋa 
tubikiŋanɨŋ 

tubiehe ̃ 
matupyoktiehe ̃�

2s 

�

atupmaʔã 
atupmaʔãnɨŋ 
atubehe ̃� 
{a-ma}tupyoktehẽ�

atuboko 
atubokonɨŋ 
atube 
amatupyokte�

atubukuce 
atubukucenɨŋ 
atubuce 
{a-ma}tupyoktuce�

atupno 
atupnɨknɨŋ 
atube 
{a-ma}tupyokte�

2d 

�

atupmaʔancɨŋ 
atupmaʔancɨŋnɨŋ 
atubaŋcɨhe ̃ 
{a-ma}tupyoktaŋcɨhe�̃

atupcoko 
atupcokonɨŋ 
atubace 
amatupyoktace�

atupceke 
atupcekenɨŋ 
atubace 
{a-ma}tupyoktace�

2p 

�

atupmaʔanɨŋ 
atupmaʔanɨnɨŋ 
atubaŋnɨhe ̃ 
{a-ma}tupyoktaŋnɨhe�̃

�
{a-ma}tupceke 
{a-ma}tupcekenɨŋ 
{a-ma}tubace 
{a-ma-ma}tupyoktace�

{a-ma}tupno 
{a-ma}tupnɨknɨŋ 
{a-ma}tube 
{a-ma-ma}tupyokte�

�

atubukum 
atubukumnɨm 
atubumhẽ 
amatupyoktumhẽ�

atubumcum 

atubumcumnɨm 
atubumcumhẽ 
{a-ma}tupyoktumcumhẽ�

atubiki 
atubikinɨŋ 
atubihẽ 
{a-ma}tupyoktihẽ�

3s 

�

utupmaʔã 
utupmaʔãnɨŋ 
utubehe ̃
{u-ma}tupyoktehe ̃�

tuboko 
tubokonɨŋ 
tube 
matupyokte�

tubukuce 
tubukucenɨŋ 
tubuce 
matupyoktuce�

tupno 
tupnɨknɨŋ 
tube 
matupyokte�

3d 

�

utupmaʔancɨŋ 
utupmaʔancɨŋnɨŋ 
utubaŋcɨhe ̃ 
{u-ma}tupyoktaŋcɨhe ̃ �

utupcoko 
utupcokonɨŋ 
utubace 
{u-ma}tupyoktace�

utupceke 
utupcekenɨŋ 
utubace 
{u-ma}tupyoktace�

3p 

�

utupmaʔanɨŋ 
utupmaʔanɨnɨŋ 
utubaŋnɨhe ̃ 
{u-ma}tupyoktaŋnɨhe ̃�

maitupceke 
maitupcekenɨŋ 
maitubace 
{mai-ma}tupyoktace�

maitupno 
maitupnɨknɨŋ 
maitube 
{mai-ma}tupyokte�

matupceke 
matupcekenɨŋ 
matubace 
{ma-ma}tupyoktace�

matupno 
matupnɨknɨŋ 
matube 
{ma-ma}tupyokte 

�

natupno 
natupnɨknɨŋ 
natube 
{na-ma}tupyokte�

natupceke 
natupcekenɨŋ 
natubace 
{na-ma}tupyoktace�

natubiki 
natubikinɨŋ 
natubihẽ 
{na-ma}tupyoktihẽ�

utuboko 
utubokonɨŋ 
utube 
{u-ma}tupyokte�

utubukuce 
utubukucenɨŋ 
utubuce 
{u-ma}tupyoktuce�

utupno 
utupnɨknɨŋ 
utube 
{u-ma}tupyokte�

 

Note: In each cell, forms are listed in vertical order as follows: nonpast affirmative, nonpast negative, past affirmative, past negative 
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b. yo
DEM.ACROSS

dhukkur-a
dove-NTVZ

apt-u-thand-u-ku-ŋ
shoot-3[s]O-V2:move.down.TR-3[s]O-IND.NPST-1sA

paĩ.
today

‘I’ll shoot that dove over there down today.’ [CLLDCh1R05S05.303]

Other V2 stems combine with verbs of any valency, e.g. -loĩs ‘move out’ combines both with
mono-valent and bivalent predicates (whereas closely related -lond ‘go out’ seems to be limited
to monovalent stems):

(10) a. anɨŋ
how

ba
PROX

i-gija
2sPOSS-gums

ha-tta-kha
PROX-EXT-NMLZ

hom-a-loĩs-a-ŋs-e?
[3sS-]swell-PST-V2:move.out-PST-V2:PRF-IND.PST

‘Why are your gums so swollen?’ [CLLDCh2R03S02.612]

b. ba-khi
PROX-MOD

u-nap-yaŋ
3sPOSS-snot-ADD

u-lem-ŋa
3sPOSS-tongue-ERG

tott-u-loĩs-e.
[3sA-]prick-3[s]O-V2:move.out-IND.PST

‘She snatched out her snot with her tongue like this.’ [CLLDCh2R12S04.581]

Such differences are not predictable, and they thus represent selection properties that intrinsic
to each V2.

V2 stems behave morphologically like other verb stems, except that they require a two-
syllable template as their host. This template consists of a verb stem and as much finite verb
morphology as is needed to fulfill the two-syllable constraint (Bickel et al. 2007).¹⁰ In (9), the
templates are satisfied by the combination of the stems hod- ‘break’ and apt- ‘shoot’ with single-
vowel markers (-a ‘PST’ and -u ‘3[s]O’, respectively). If there is no suitable inflectional material
available, as happens to be the case for example in third person subjunctive forms, a dummy
syllable na is inserted in order to meet the two-syllable constraint. This is shown in (11), where
the V2 stem ca- denotes some kind of self-benefaction:

(11) mai-met-th-a,
NEG-do.to-NEG-IMP[2sS]

joso-ta
whatever-FOC

num-na-ca-ne-na.
do-NA-V2:enjoy.for.onself[3sS.SBJV]-OPT-INSIST

‘Don’t do that to her, let her do whatever she wants on her own.’ [CLLDCh1R02S04.0781]

V2 can be added recursively but examples like the following, with three V2 in sequence, are
rare:

(12) jo-go-yaŋ
whatever-NMLZ-ADD

na-khutt-i-ca-i-hatt-i-bir-i.
3[s]>2-steal-2pO-V2:eat-2pO-V2:move.away.TR-2pO-V2:do.for-[SBJV.]2pO

‘It (a cat) may steal everything from you and eat it all up!’ [story.cat.204]

Most V2 bear etymological resemblence to regular, non-selecting verb stems, and it is some-
times unclear whether there is one morpheme used in two ways or two morphemes. Compare
the use of thand- as a V2 in (9b) and as an independent verb in the following case:

(13) ba
DEM.PROX

com-ce-ta
sort-ns-FOC

a-thand-u-ce
2[s]S-move.down-3O-3nsO[SBJV]

haŋ
if

iʔs-akt-e?
be.not.good-PST-IPFV-IND.PST

‘Wouldn’t it be good if you brought down this sort of (stuff)?’ [CLLDCh3R12S04.448]

¹⁰ In non-finite forms, the two-syllable constraint is optional, and there are a few lexically defined exceptions.
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Syntactified Ergativity

• Ergative case unconditionally assigned by all and only transitively inflected 
verbs, except for some pronouns (e.g. 1sS in Belhare, 1excl in Chintang) 

• Occasional with reflexes even in syntax:

3

(1) Belhare (Bickel 2003)

a. ina-ŋa
DEM-ERG

wa
chicken[-NOM]

khuiʔ-t-u.
[3sA-]steal-NPST-3sO

‘That one steals / will steal the chicken.’

b. ina
DEM[-NOM]

wa
chicken[-NOM]

khuʔ-yu.
[3sS-]steal-NPST

‘That one steals chicken.’ (‘S/he is a chicken-stealer’)

References

Bickel, Balthasar. 2003. Belhare. In Graham Thurgood & Randy J. LaPolla (eds.), The Sino-Tibetan lan-
guages, 546–570. London: Routledge.
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a. ina-ŋa
DEM-ERG

wa
chicken[-NOM]

khuiʔ-t-u.
[3sA-]steal-NPST-3sO

‘That one steals / will steal the chicken.’

b. ina
DEM[-NOM]

wa
chicken[-NOM]

khuʔ-yu.
[3sS-]steal-NPST

‘That one steals chicken.’ (‘S/he is a chicken-stealer’)

(2) Belhare (Bickel 2004)

a. khoŋ-ma
play-INF

nui-ka.
may-2s[NPST]

‘You may play.’

b. lu-ma
tell-INF

nui-ka.
may-2s[NPST]

‘Someone may tell you.’ (not: ‘You may tell him/her.’)

References

Bickel, Balthasar. 2003. Belhare. In Graham Thurgood & Randy J. LaPolla (eds.), The Sino-Tibetan lan-
guages, 546–570. London: Routledge.

Bickel, Balthasar. 2004. Hidden syntax in Belhare. In Anju Saxena (ed.), Himalayan languages: past and
present, 141–190. Berlin: Mouton de Gruyter.
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Possessive classes

Limbu

4

Class I Class II Class III 
Effect Nasalization Stem reduction
1sg form a–mbhɔŋaʔ  

‘my uncle’
a–nsaʔ (< nusaʔ) 
‘my sibling’

a–yuma  
‘my grandmother’

sample 
members

friend, father, 
mother, aunt etc.

head, older sister, 
moustache, sibling, etc.

(default)



WHY?



 Bickel & Nichols 2005 WALS

Inflectional Synthesis

6

0 5 10 15 20

maximum N(formatives) + N(categories) per verb form



Polyagreement (sensu stricto: no clitics, no optional agreement etc.)

7 Bickel & Nichols AUTOTYP data



 Bickel et al 2015 PLOS ONE

Ergativity: proportion of S=A case per conditions
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 Nichols & Bickel 2005 WALS

Possessive classes
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(Rasmussen et al. 2011 Science)

The Eurasian Enclave Theory: Historical Scenario

< ca. 15kya

10

had been genetically isolated from other pop-
ulations (except possibly each other) since at least
15,000 to 30,000 years B.P. (24).

To identify which model of human dispersal
best explains the data, we sequenced three Han
Chinese genomes to an average depth of 23 to
24× (4) and used a test comparing the patterns of
similarity between these or the Aboriginal Aus-
tralian to African and European individuals (4).
This test, which we call D4P, is closely related to
theD test (22, 23) but is far more robust to errors
and can detect subtle demographic signals in the
data that may be masked by large amounts of
secondary gene flow (4).

Taking those sites where the Aboriginal Aus-
tralian (ABR) differs from a Han Chinese repre-
senting eastern Asia (ASN), and comparing ABR
and ASN with the Centre d’Etude du Polymor-
phisme Humain (CEPH) European sample (CEU)
representing Europe and the Yoruba represent-
ing Africa (YRI), the single-dispersal model (Fig.
1A, top) predicts an equal number of sites sup-
porting group 1 [(YRI, ASN), (CEU, ABR)] and
group 2 [(YRI, ABR), (CEU, ASN)]. In contrast,
the multiple-dispersal model (Fig. 1A, bottom)
predicts an excess of group 2. Indeed, we found
a statistically significant excess of sites (51.4%)
grouping the Yoruba and Australian genomes
together (group 2) relative to the Yoruba and East
Asian genomes together (group 1, 48.6%, P <
0.001), consistent with a basal divergence of Ab-
original Australians in relation to East Asians and
Europeans (Table 2). Another possible explana-
tion of our findings is that gene flow between
modern European and East Asian populations
caused these two populations to appear more sim-
ilar to each other, generating an excess of sites
showing group 2, even under the single-dispersal

model. However, simulations under such amodel
show that the amount of gene flow between Eu-
ropeans and East Asians (5) cannot generate the
excess of sites showing group 2 unless Aborig-
inal Australian, East Asian, and European ances-
tral populations all split from each other around
the same time, with no subsequent migration be-
tween aboriginal Australasians and East Asians
(4). Such a model, however, would be incon-
sistent with our results from D test, PCA, and
discriminant analysis of principal components
(DAPC) (4), given that the Aboriginal Australian
is found to be genetically closer to East Asians
than to Europeans (Table 1 and Fig. 1B). Thus,
our findings suggest that a model in which Ab-
original Australians are directly derived from an-
cestral Asian populations, as proposed by the
single-dispersal model, is not compatible with
the genomic data. Instead, our results favor the
multiple-dispersal model in which the ancestors
of Aboriginal Australian and related popula-
tions split from the Eurasian population before
Asian and European populations split from each
other (4).

To estimate the times of divergence, we de-
veloped a population genetic method for esti-
mating demographic parameters from diploid
whole-genome data. The method uses patterns of
allele frequencies and linkage disequilibrium to
obtain joint estimates of migration rates and di-
vergence times between pairs of populations (4).
Using this method, we estimate that aboriginal
Australasians split from the ancestral Eurasian
population 62,000 to 75,000 years B.P. This es-
timate fits well with the mtDNA-based coales-
cent estimates of 45,000 to 75,000 years B.P. of
the non-African founder lineages (4, 15, 25, 26).
Furthermore, we find that the European andAsian

populations split from each other only 25,000 to
38,000 years B.P., in agreement with previous
estimates (5, 6). All three populations, however,
have a divergence time similar to the representa-
tive African sequence. Additionally, our esti-
mated split time between aboriginal Australasians
and the ancestral Eurasian population predicts the
observed excess of sites showing group 2 dis-
cussed above (Table 2). To obtain confidence
intervals and test hypotheses, we used a block
bootstrap approach. In 100 bootstrap samples, we
always obtained a longer divergence time be-
tween East Asians and the Aboriginal Australian
than between East Asians and Europeans, show-
ing that we can reject the null hypothesis of a
trichotomy in the population phylogeny with sta-
tistical significance of approximately P < 0.01. In
these analyses we have taken changes in popu-
lation sizes and the effect of gene flow after
divergence between populations into account.
However, our models are still relatively simple,
and the models we consider are only a subset of
all the possible models of human demography. In
addition, we have not attempted directly tomodel
the combined effects of demography and selec-
tion. The true history of human diversification is
likely to be more complex than the simple de-
mographic models considered here.

We used two approaches to test for admixture
in the genomic sequence of the Aboriginal Aus-
tralian with archaic humans [Neandertals and
Denisovans (22, 23)]. We asked whether previ-
ously identified high-confidence Neandertal ad-
mixture segments in Europeans and Asians (22)
could also be found in the Aboriginal Australian.
We found that the proportion of such segments
in the Aboriginal Australian closely matched that
observed in European and Asian sequences (4).
In the case of the Denisovans, we used a D test
(22, 23) to search for evidence of admixture with-
in the Aboriginal Australian genome. This test
compares the proportion of shared derived al-
leles between an outgroup sequence (Denisovan)
and two ingroup sequences. This test showed a
relative increase in allele sharing between the
Denisovan and the Aboriginal Australian genomes,
compared to other Eurasians andAfricans includ-
ing Andaman Islanders (4), but slightly less allele
sharing than observed for Papuans. However, we
found that the D test is highly sensitive to errors
in the ingroup sequences (4), and shared errors
are of particular concern when the comparisons
involve both an ingroup and outgroup ancient
DNA sequence. Althoughwe cannot exclude these
results being influenced by such errors, the latter
result is consistent with the hypothesis of in-
creased admixture betweenDenisovans or related
groups and the ancestors of the modern inhab-
itants of Melanesia (23). This admixture may
have occurred in Melanesia or, alternatively, in
Eurasia during the early migration wave.

The degree to which a single individual is
representative of the evolutionary history of Ab-
original Australians more generally is unclear.
Nonetheless, we conclude that the ancestors of

Fig. 2. Reconstruction of early spread of modern humans outside Africa. The tree shows the divergence of
the Aboriginal Australian (ABR) relative to the CEPH European (CEU) and the Han Chinese (HAN) with
gene flow between aboriginal Australasians and Asian ancestors. Purple arrow shows early spread of the
ancestors of Aboriginal Australians into eastern Asia ~62,000 to 75,000 years B.P. (ka BP), exchanging
genes with Denisovans, and reaching Australia ~50,000 years B.P. Black arrow shows spread of East Asians
~25,000 to 38,000 years B.P. and admixing with remnants of the early dispersal (red arrow) some time
before the split between Asians and Native American ancestors ~15,000 to 30,000 years B.P. YRI, Yoruba.

www.sciencemag.org SCIENCE VOL 334 7 OCTOBER 2011 97
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Fig. 1. Origins and population history of Native Americans. (A) Our results show that the ancestors of all present-
day Native Americans, including Amerindians and Athabascans, derived from a single migration wave into the 
Americas (purple), separate from the Inuit (green). This migration from East Asia occurred no later than 23 KYA and is 
in agreement with archaeological evidence from sites such as Monte Verde (50). A split between the northern and 
southern branches of Native Americans occurred ca. 13 KYA, with the former comprising Athabascans and northern 
Amerindians and the latter consisting of Amerindians in northern North America and Central and South America 
including the Anzick-1 individual (5). There is an admixture signal between Inuit and Athabascans and some northern 
Amerindians (yellow line); however, the gene flow direction is unresolved due to the complexity of the admixture 
events (28). Additionally, we see a weak signal related to Australo-Melanesians in some Native Americans, which may 
have been mediated through East Asians and Aleutian Islanders (yellow arrows). Also shown is the Mal’ta gene flow 
into Native American ancestors some 23 KYA (yellow arrow) (4). It is currently not possible for us to ascertain the 
exact geographical locations of the depicted events; hence, the positioning of the arrows should not be considered a 
reflection of these. B. Admixture plot created on the basis of TreeMix results (fig. S5) shows that all Native Americans 
form a clade, separate from the Inuit, with gene flow between some Native Americans and the North American Arctic. 
The number of genome-sequenced individuals included in the analysis is shown in brackets. 

/ sciencemag.org/content/early/recent / 23 July 2015 / Page 15 / 10.1126/science.aab3884 
 

(Raghavan et al. 2015 Science)

 Nichols 2002 in The First Americans; Bickel & Nichols 2003 ALT, Bickel & Nichols 2005 WALS

Australasian “Ypykuéra” Population, no longer 
present here (Skoglund et al. 2015 Nature)



 Bickel & Nichols 2005 WALS, 2005 in Clusivitity; *Archeology and Language, +Trans-Himalayan Ling

The Eurasian Enclave Theory: Historical Scenario
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> ca. 15kya
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Figure 2 Geographical distribution of NO clade. (a–g) Spatial frequency distributions of the NO clade: NO*, N (overall distribution of hg N), O
(overall distribution of hg O), N*, N1, N2, N3. Maps are based on data from Supplementary Table 1. We label various panels following the YCC ‘by
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(Rootsi et al. 2007 Eur. J. Hum. Gen)

Empires and urbanized states in  
- the steppe (e.g. Nichols 1998*) 
- the Tibetan plateau and the SA/SEA 
“valleys” (e.g. DeLancey 2013+)

Large-scale language spreads



 Bickel & Nichols 2005 WALS, 2005 in Clusivitity

The Eurasian Enclave Theory: Prediction I
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Trans–Pacific: old and heterogenousModern Eurasia: several recent spreads, high contact

Enclaves:  
archaic, low contact; some similarity to Trans-Pacific



Evidence from clustering approaches: 
combined AUTOTYP and WALS data



Principal Component Analysis (PCA) on feature prop per major clade
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Arawan 0.67 1.00 0.00 0.00 1.00 0.00 1.00 0.00 0 0.00
Algic 0 0.27 0.00 0.50 0.00 1.00 0.00 0.67 0.00 0.00 0.00 0 0 0 0.0 1.00 0.00 0 0.00
Anatolian 0.12 0 1.00 0.12
Atakapa 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Austroasiatic 0 0.00 0.00 0.00 0.33 0.94 0.17 0.20 0.00 0.00 0.67 0 0 0 0 0.2 0.36 0.00 1 0.00
Arawakan 0 0.36 0.30 0.33 0.00 1.00 0.00 0.50 0.00 0.50 0.67 0 0 0 0 0.0 0.33 0.00 0 0.33
Ainu 0 1.00 0.00 1.00 0.00 0.00 0.00 0.67 0 0 0.0 0.00 0.00 1 1.00
Arandic 0 0.33 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0 0 0 1.00 0.00 1
Albanian 0 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0 0 0.0 1.00 0.00 0 0.00
Adamawa-Ubangi 0 0.00 0.00 0.00 0.00 0.12 0.00 0.20 0.00 0.00 1.00 0 0 0 0 0.0 0.50 0.00 1 0.00

→ PCA
⎫ 
｜ 
⎬ 
｜ 
⎭

• PCA with imputation (pcaMethods, Stacklies et al. 2007 in Bioinformatics) 

• map the first 3 PCs (accounting for 62% of the total variance) to RGB color space



Principal Component Analysis (PCA) on feature prop per major clade
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Top contributors to each PC:



 Joint work with Curding Derungs (UZH GIScience Lab)

Density–based spatial clustering (dbSCAN) 

• Link languages with the same feature values if they form a cluster with at 
least 3 members within a pre-given distance threshold 

• Aggregate across all features and 7 distance thresholds (100km…10’000km)

16

→ Line densities 
in tesselations 
of 300km and 
compare results 
with H0



 Joint work with Curding Derungs (UZH GIScience Lab)

Density–based spatial clustering (dbSCAN) 
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Evidence from hypothesis testing: 
combined AUTOTYP and WALS data



 *using Dabney & Storey’s 2014 bootstrap method in R package qvalue

Testing the theory

1. Estimate diachronic biases per family/major clade, using sevaral methods 
(Bickel 2013 Lang Typ and Hist Contingency) 

2. Perform Fisher Exact tests on the difference in bias directions between 
areas, across all 356 variables in WALS and AUTOTYP covering at least 
250 languages each 

3. Estimate False Discovery Rates* 
4. Subtract variants of variables, e.g re voicing distinctions in WALS: 

• MADVOI:   {none, in_plos_&_fric, in_plos_only, in_fric_only} 
• MADVOI2:  {none, some} 

→ at least ∼ 35 true discoveries of Trans–Pacific ≠ Rest of the World 
(Bickel 2015 Language Dispersals) 

→ at least ∼ 10 true discoveries of Enclaves ≠ Rest of Eurasia    
(provisional, non–validated result)
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 using the Maximum Statistic in a permutation test (Zeileis et al. 2007 J. Comp. and Graph. Stat.)

A closer look at the results: Residual Analysis

20

591 0.0000 0.0000 0.0000
565 0.0000 0.0000 0.0001
794 0.0000 0.0009 0.0069
565 0.0000 0.0099 0.0128

1102 0.0001 0.0042 0.0014
565 0.0002 0.0001 0.0002
377 0.0002 0.0002 0.0009

1020 0.0002 0.0002 0.0001
565 0.0002 0.0227 0.0041
331 0.0004 0.0004 0.0018

1011 0.0004 0.0006 0.0017
565 0.0006 0.0000 0.0019
278 0.0006 0.0129 0.2974
525 0.0008 0.0007 0.0029
269 0.0011 0.0006 0.0055
271 0.0014 0.0031 0.2974
282 0.0017 0.0049 0.1770

1226 0.0020 0.0015 0.0509
282 0.0024 0.0024 0.0480
467 0.0027 0.0020 0.0038

1084 0.0027 0.1625 0.0873
290 0.0049 0.0049 0.0189
282 0.0059 0.0059 0.0084
448 0.0081 0.0737 0.1270

1226 0.0083 0.0151 0.0064
590 0.0092 0.0092 0.0048

1276 0.0101 0.0077 0.0335
1367 0.0106 0.0106 0.0357
467 0.0128 0.1525 0.1943
349 0.0136 0.0136 0.0411
262 0.0139 0.0418 0.2509
255 0.0143 0.0801 0.3738
256 0.0145 0.0168 0.0982
294 0.0148 0.0105 0.0067
345 0.0152 0.0104 0.0102
286 0.0153 0.0438 0.2594
290 0.0157 0.0236 0.2594

-2.0

-1.5

 0.0

 1.5

 2.2

 2.9

Pearson
residuals:

p-value =
0.001

(Dryer 2005, WALS)

Other

neither dominant

NGen

GenN

Trans-Pacific



Trans–Pacific features present in at least some Kiranti languages

– tone 

– voicing distinction 

+ polyagreement (under various analyses) 

+ possessive prefixes 

+ headmarked possession 

+ desideratives (if we count optatives as desideratives) 

– postposed modifier NPs 

+ preposed demonstratives 

– non–final word order 

– adpositions (although some languages, e.g. Yakkha, have recently developed true adpositions) 

+ non–accusative alignment in agreement triggers 

+ SO alignment in ‘give’ verbs

21



Trans–Pacific features not found in Kiranti languages

– laterals 
– velar nasals 

+ optional or no nominal plural 
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Other Eurasian enclave features found in at least some Kiranti

+ high verb inflectional synthesis 

+ retention of dep–marking in nominalizations  

+ semantic gender 
+ preposed relative clauses 
+ mixed predicative adj encoding 
+ double negation 
+ contrastive nasal vowels 
+ category–based stem allomorphy 
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Candidate enclave features for which we lack sufficiently large databases

• aspirated stops alternating with breathy stops 
• bipartite stems 
• recursive inflection 
• triplication (independent of doubled reduplication) 
• co-argument sensitivity (in prep) 
• conjunct/disjunct 
• antipassives for 1P 
• altitudinal case 
• spatially specific interjections 
• color-sensitive article

24



Eurasian spread features which at least some Kiranti languages escape

+ voicing distinction 

+ tone 

+ large vowel systems 

– lex conjugation classes 

– mixed A, P agr slots 

– polyagreement 

– head–marked A  

– head–marked P 

– head–marked S 

– headmarked POSS 

– desideratives 

+ Generic–noun–based indef 

– possessive classes 

– possessive prefixes 

+ preposed case markers 

+ postposed demonstratives 

+ postposed modifier NPs 

+ non–final order 

– WH oblig. initial 

+ preposed adpositions 

– coord primarily by juxtapos 

+ sem and formal gender 

+ obligatory noun plural 

– evidentials (incl. hearsay) 

+ adpositions 

+ accusatives in pronouns 

– S≠A case (at least some) 

– S≠A agreement triggers 

+ DOM 

+ agreement split on PoS 

– SO alignment 

– normal dep–marking in NMLZ 
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Eurasian spread features which Kiranti languages do not escape

+ laterals 
+ velar nasals 

– noun incorporation 

+ dependent-marked S, A, or P 

+ dependent-marked possession 

+ passives (although rarely used in Kiranti languages) 

– optional or no nominal plural 
+ plural on animate nouns only 

– same word for `hand' and `finger' (?) 

26



 #Growth and maintenance of ling. complexity; #Socioling Typ; +Trans-Himalayan Ling

The Eurasian Enclave Theory: Prediction II

Enclaves should specifically preserve … 

• local features: features that are easy to transmit over generations (easy to 
acquire in L1) but unlikely to spread in contact (difficult to acquire in L2) 
(e.g. Dahl 2004*, Trudgill 2011#, DeLancey 2013+) 

• difficult features: features that are disfavored by processing principles: for 
processing principles to lead to change, one needs increased variance for 
selection to operate, and this in turn requires increased contact

27

→ two psycholinguistic case studies



A case study on a local feature:  
polysynthesis

28



 *in Language Typology and Syntactic Description; + in Oxford H Polysynthesis

What is (poly)synthesis?

29

A multivariate typology (Bickel & Nichols 2007*, Bickel & Zúñiga 2015+) 
1.Available building blocks  
‣ elements that ± select, i.e. need a superordinate host  
‣ elements that ± control, i.e. require or govern subordinate elements 

2.Phonological cohesion: rule and constraint domains in phonology 

3.Syntactic cohesion: rule and constraint domains in syntax

15

things, one has to use two verbs starting with entu-; if both of them are able to do several things,
one has to use two verbs starting with pepi-.

In sum, the (admittedly somewhat shaky) phonological variables (basically stress) define
rather small phonological domains while the morphosyntactic parameters define larger ones.
Whereas cross-slot dependencies seem compatible with smaller units, string integrity and dis-
placement potential define larger units —moderately large in the case of nominal incorporation
and possibly (and counter-intuitively) significantly large in the case of verbalized NPs.

3.2 Chintang

Chintang is a member of the Kiranti group of Sino-Tibetan, a group that is radically different
from the usual images that come to mind when thinking of the more famous members of the
family, like Chinese, Burmese or Tibetan: Kiranti verb complexes are exceedingly complex,
especially those of the Eastern branch, to which Chintang belongs. In the following we first
analyze the range of morpheme types that go into the verb complex and then discuss various
aspects of cohesion.

3.2.1 Building blocks

Table 3 gives an overview of the morpheme types that need to be distinguished on account of
their behavior in the language. The table defines these types in terms of the variables outlined in
Section 2.1, suggests practical labels, and provides a rough illustration of the range of meanings
covered.

select control label content

— + V lexical
— — clitics IS markers
V — inflections agr., TAMP, nonfinite forms
V + V2 derivations, lexical
VP — phrasal affixes optative, some clause linkage markers
XP — free phrasal affixes nominalizers, conjunctions, IS markers, etc.
X — reduplication intensifying functions

Table 3: Overview of major morpheme types involved in Chintang verb complexes, with prac-
tical labels and rough illustration of the kind of content covered. IS stands for information
structure, X for any part of speech, TAMP for tense, aspect, mood, and polarity.

Most non-selecting morphemes of the Chintang verb complex control a series of obligatory
agreement, tense, aspect, mood, and polarity markers and can therefore be best referred to as
verb stems. Native Chintang verb stems consist of a CV(C) root which may or may not be
followed by a coronal ‘augment’. Augments derive from proto-Sino-Tibetan valency and Ak-
tionsart markers. Although they are now mostly semantically opaque, they behave differently

DRAFT – July 12, 2015



 Bickel et al. 2007 Language; Bickel & Zúñiga 2015 Oxford H of Polysynthesis

Chintang synthesis

u    ca ŋa ta haiʔ ya ʔã na ni 
3[sA] eat 1sO FOC V2:complete 1sO IND.NPST  INSIST ASS 
[:V] [:  ] [:V] [:   ] [:V2σ] [:V] [:V] [:VP] [:XP]

30

independent stress

onset requirement 
clitic and prefix hosting

voicing after V/N

insertion and  
displacement potential

cross-slot dependencies

arbitrarily fixed order

‘(The cat) will eat me up’



Phonological cohesion does not seem to dependent much on contact

• No effect of areas on phonological domain size trends but significant 
effects of family membership and rule type (Bickel, Hildebrandt & Schiering 
2009 in Phonological Domains)
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Fig 5. Lexical diversity space for Indo-European languages. Locations of Indo-European languages
along ZM’s α, Hw and TTR (UDHR only). High LDT languages are to be found in the upper-right corner (e.g.
Lithuanian, Marathi), low LDT languages are to be found in the lower-right corner (e.g. Low Saxon, English,
Afrikaans).

doi:10.1371/journal.pone.0128254.g005

Fig 6. Linear regression. Linear model for the relationship between the ratio of L2 speakers versus L1
speakers (logarithmically transformed) and scaled lexical diversities. Model parameters (β-coefficients, R2-
values and t-values are displayed in Table 3). The blue line indicates a linear model with the respective
intercept and slope (coefficient) and 95% confidence intervals.

doi:10.1371/journal.pone.0128254.g006

Adaptive Communication

PLOS ONE | DOI:10.1371/journal.pone.0128254 June 17, 2015 11 / 23

• with selective morphemes, roots come in more diverse environments → 
bigger learning challenge (Stoll 2009+; Stoll, Mažara & Bickel 2015*) 

• well-established effects on L2 acquisition (e.g. Dahl 2004#, Trudgill 2011% 

etc; Bentz et al. 2015 PLOS ONE)

 +in Cambr. H Child Lang; *in Oxford H Polysynthesis; #Growth….; %Socioling Typology

Syntactic selectivity matters most for L1 vs. L2 acquisition contrast
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• but amazing acquisition performance in L1
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B: Affix/V2 combinations
.

Figure 6: Children’s entropy of verb usage relative to that of the surrounding adults: regular
stems (A) vs. affix/V2 combinations (B).

 Stoll, Mažara & Bickel 2015 in Oxford H Polysynthesis

Syntactic selectivity matters most for L1 vs. L2 acquisition contrast
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 Stoll, Zakharko, Schikowski, Moran & Bickel 2015 in Frontiers in Psychology

Syntactic selectivity matters most for L1 vs. L2 acquisition contrast

• affix morphology acquired even faster than adult degrees of code-mixing!
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Stoll et al. Syntactic mixing across generations
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FIGURE 2 | Mean proportions of Nepali insertions per utterance
over 1-year age intervals, controlling for utterance length. The
size of dots is proportional to the number of utterances within
these intervals. The regression lines (blue) and 95% Wald confidence
intervals (gray) represent the fixed effects estimates from generalized

linear mixed models applied to invididual utterances and with
recording session and speaker as random factors, assuming a
binomial distribution for one-word utterances and a normal distribution
elsewhere. Breakpoints are those that minimize the deviance of the
models.

χ2 = 6.87, P = 0.009; longer utterances: χ2 = 7.50, P = 0.006),
while there is no significant change above these breakpoints
(both P > 0.05). The fixed effect estimates of these models are
shown in Figure 2 by regression lines and 95% Wald confidence
intervals.

One-word utterances show a weak but significant increase of
being Nepali for speakers above age 25 (χ2 = 4.66, P = 0.031),
but not below (χ2 = 0.22, P = 0.64). However, inspection of
Cook’s distances reveals that the effect for older speakers is
overly influenced by only 6 (out of 67) speakers [with Cook’s
D > 4/N(speakers)], who produce only 2% of the total data in
this age group. Detailed analysis of the data by these speakers
shows that they are heavily dominated by single conversational
particles (equivalent to English “oh,” “yes,” “no,” “huh?” etc.)
that are coded as Nepali because they are identical with, but
not necessarily borrowed from, Nepali (see the Supplementary
Material for the relevant data). These particles are twice as fre-
quent in the data of the 6 speakers than in the rest of the
data (29.6% vs. 14.8% of one-word utterances). After removing
the data of these speakers, no evidence is left for a significant
increase of Nepali one-word utterances above age 25 (χ2 = 0.28,
P = 0.596).

The increased proportion of Nepali insertions in children’s
longer utterances can be confirmed by zooming in into the lan-
guage acquisition corpus, contrasting the productions of target
children between age 2 and 4 with the adults surrounding them
in each session (Figure 3). The difference between target chil-
dren and adults does not change much over these 2 years (cf. a

model with age and utterance length vs. with utterance length
only: χ2 = 1.07, P = 0.3). But children show significantly higher
proportions throughout for utterances with two (χ2 = 37.89,
P < 0.001) or more words (χ2 = 27.03, P < 0.001); for
one-word utterances, no difference is detectable (χ2 = 0.60,
P = 0.44).

4.2. SINGLE-WORD vs. MULTI-WORD INSERTIONS
Figure 4 shows that single-word insertions outnumber multi-
word sequence insertions by a mean factor of about 5.31
(Standard deviation = 0.96), averaging across ages. The figure also
indicates which insertions show Chintang affixation (at least one
affix in the string), i.e., a morphological signal of syntactic inte-
gration. While always in a minority, insertions with Chintang
affixation make up a substantial proportion of all insertions, in
both single-word and multi-word insertions: the proportions of
insertions with affixation per session and speaker average at 14%
for single-word insertions (mean N per session and speaker =
33.61) and at 25% for multi-word insertions across all ages
(mean N = 7.42). Grand totals in the entire corpus are shown in
Table 1.

In reality, the proportions of syntactically integrated insertions
might be even higher because (as noted before) our measurement
only captures insertions with morphological consequences. But
not all integrations have such consequences since for example the
nominative case has no visible morphological exponence whatso-
ever. Also, it is possible that the higher proportion of Chintang
affixation in multi-word compared to single-word insertions is

Frontiers in Psychology | Language Sciences February 2015 | Volume 6 | Article 82 | 6



Result: synthesis degree has the typical signature of a local feature
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A case study on a difficult feature:  
strong ergativity

36



Processing disfavors ergativity in case marking

• The processing system prefers unmarked initial NPs to be A or S, not P 
(Bickel et al. 2015 PLOS ONE)
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Processing disfavors ergativity in case marking

• BUT: no change without variation, and contact is a key source of variation 
→ expect a (weak) correlation strength of ergativity in case-marking and 

degree of sociolinguistic isolation
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(CE) Kiranti case ergativity is particularly strong 

1. Widespread in the system: only very few pronouns lack ergative case 
forms, for example 
• Belhare: only first person singular 
• Chintang: only exclusive forms (resulting from haplology) 
• Yakkha: first and second person pronouns 
• Puma, Yamphu: no constraint 

Note: absence of case is driven by form, not meaning (Bickel 2000 SL): 
Yakkha (Schackow 2014 UZH Diss):
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(CE) Kiranti case ergativity is particularly strong 

68   Balthasar Bickel and Martin Gaenszle

antipassives is that they all cancel any commitment to the number or extent of the 
object referent, making this referent non-quantifiable, or if it is still quantifiable, 
non-specific or generic (Bickel et al. 2007b, Schikowski 2013).

This semantic property, which unifies all variants of the Kiranti antipassive,2 
is they key to understanding the development of new first person object forms. 
We propose that the first step in the development of *rak-mi ‘person, human be-
ing’ into a first person object marker was in fact the use of the original noun in 
an  antipassive environment where it was assigned non-quantifiable and non- 
specific reference, i.e., a notion of ‘people’ in a generic sense rather than a  specific 
person. The relevant bridge construction is still attested in Belhare, where the 
lexical noun maʔi ‘person’ (probably related to *rak-mi, cf. below) is found in 
antipassive constructions as well as in the function of a regular marker for first 
person (exclusive) objects. Consider the following contrasts:

(3) Belhare (Bickel 1996)
 a. un-na maʔi niu-t-u. (active)
  3s-ERG  person[sNOM]  [3sA-]see-NPST-3O
  ‘S/he sees a (specific) person.’ or ‘S/he sees the person.’
 b. un maʔi ni-yu. (antipassive)
  3sNOM  person[sNOM]  [3sS-]see-NPST
  ‘S/he sees people.’ but not *‘S/he sees the/a (specific) person.’
 c. un-na maʔi-ni-yu. (first person object agreement)
  3s-ERG  eP-see-NPST
  ‘S/he sees us (e).’

The contrast between (3a) and (3b) is between an active transitive and an anti-
passive form. The antipassive shows intransitive agreement morphology, nomi-
native case on the A argument and induces a non-quantifiable, non-specific 
 semantics for the object NP maʔi. The form in (3c) is nearly identical to the 
phrase  [maʔi niyu] in the antipassive, except that it has been reanalyzed as a 
 single grammatical word and is now a transitive verb form maʔiniyu. The single 

2 Note that we do not ascribe any theoretical importance to the term ‘antipassive’. We use it only 
as a descriptive label for intransitively inflected multi-argument verbs that assign nominative 
rather than ergative to the most agentive argument and cancel any commitment to the number or 
extent of the object referent. See Bickel (2011) for extensive discussion of the typological and 
theoretical issues involved in this.
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people’ nouns is different in all three languages that show it: involving the full 
etymon *rak-mi in Limbu but only the first syllable in Athpare. The Belhare item 
maʔi is perhaps related to this, but with a different development. We lack an exact 
reconstruction, but we note a Chintang cognate maʔmi and a nasal-initial variant 
(napmi ~ naːpmi) of yapmi in Limbu in some dialects (Michailovsky 2001, van 
Driem 1987) so that a kind of anticipatory long-distance assimilation in the onset 
(replacing r by m) and reduction of the coda of *rak-mi (reducing k to a glottal 
stop) is a plausible though unproven scenario.

In two cases, the developments cross-cut even languages. In the case of 
 Camling the division appears to follow a major dialect boundary, which is also 
reflected in phonology and other properties of the language (Ebert 1997a). In 
 Chintang, the innovated kha-forms are found among speakers in one part of the 
Chintang area (centered on Sāmbugāũ), but this does not necessarily reflect a 
full-fledged dialect cluster distinction. There are no major phonological distinc-
tions associated with the kha-variety, and only two minor morphological distinc-
tions, with differences in negation and imperfective markers (Bickel et al. 2007a, 
Schikowski 2013).

Fig. 1: Genealogy of Kiranti languages with sound laws supporting the topology. Languages in 
boxes show a development of antipassives into first person object markers, involving an object 
derived from a meaning ‘person, people’ (●) or ‘all’ (■), or not involving any object (□).
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Map 2: Languages with a development of antipassives into first person object markers, involving an object derived from a meaning ‘person, 
people’ (blue) or ‘all’ (red), or not involving any object (yellow). 1 = Chintang, 2 = Chɨlɨng, 3 = Belhare, 4 = Athpare. (Base map image from 
Google, CNES/Astrium, 2014)
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• ERG has even recently expanded (Bickel & Gaenszle 2015 in JSALL)



(CE) Kiranti case ergativity is particularly strong 

2. ERG iff transitive morphosyntax; no free semantic parameter or any 
kind of differential/split/fluid subject marking 

• Occasionally very limited, idiosyncratic variation, e.g.  

in Chintang ergatives are frequent on 1pi and 2p vs. rare on 1s, 1di, 
2s and 2d (ungrammatical on 1de and 1pe) — depending on many 
factors including language ideology (Schikowski, Paudyal & Bickel 
2015 in Valency Classes)  

• All morphosyntactic transitivity alternations either  

• have no impact on ERG assignment or  

• are driven by something else than agency or agent reference

41



Morphosyntactic transitivity in CE Kiranti (exemplified by Chintang)
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S-NOM S.AGR

A-NOM O-NOM S.AGR

A-ERG O-NOM A&O.AGR

Proto-Agent
Proto-Patient

⎧ 
｜ 
⎨ 
｜ 
⎩



Morphosyntactic transitivity in CE Kiranti (exemplified by Chintang)
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Critical factor: Proto-Agent explication; focus on cause vs result

frame:   intransitive

al
te
rn
at
in
g

fix
ed

monotransitive DO
 ditrans.

PO
ditrans.

frame:   intransitive

al
te
rn
at
in
g

fix
ed

monotransitive DO
 ditrans.

PO
ditrans.

S-NOM S.AGR

A-NOM O-NOM S.AGR

A-ERG O-NOM A&O.AGR

Proto-Agent ⎧ 
｜ 
⎨ 
｜ 
⎩



 Schikowski 2013 UZH Diss.

Morphosyntactic transitivity in CE Kiranti (exemplified by Chintang)
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non-quantifiable
–spec +spec

quantifiable
–spec +spec

Critical factor: quantifiability; specificity of Proto-Patient

(1) Belhare (Bickel 2003)

a. ina-ŋa
DEM-ERG

wa
chicken[-NOM]

khuiʔ-t-u.
[3sA-]steal-NPST-3sO

‘That one steals / will steal the chicken.’

b. ina
DEM[-NOM]

wa
chicken[-NOM]

khuʔ-yu.
[3sS-]steal-NPST

‘That one steals chicken.’ (‘S/he is a chicken-stealer’)

(2) Belhare (Bickel 2004)

a. khoŋ-ma
play-INF

nui-ka.
may-2s[NPST]

‘You may play.’

b. lu-ma
tell-INF

nui-ka.
may-2s[NPST]

‘Someone may tell you.’ (not: ‘You may tell him/her.’)

(3) a. huĩsa-ŋa
DEM-ERG

maʔmi
person[-NOM]

copt-o-k-o.
[3sA-]look-3sO-NPST-3sO ( )

‘S/he looks at the people.’

b. hungo
DEM[-NOM]

maʔmi
person[-NOM]

cop-no.
[3sS-]look-NPST ( )

‘HS/he looks at people.’ (in general)

c. huŋgo
DEM[-NOM]

sumbhaŋ
three

kaphapa
helpers[-NOM]

kon-no-ta.
[3sS-]search-NPST-CNT ( )

‘I’m searching for three helpers.’

(4) a. hana-ko
2s-GEN

i-rek
2sPOSS-anger[-NOM]

kat-no?
[3sS-]go-IND.NPST

‘Are you angry?’

b. hana-ŋa
2s-ERG

hun-ce
DEM-ns[-NOM]

i-rek
2sPOSS-anger[-NOM]

a-katt-u-c-e
2[s]A-bring.up-3O-3nsO-IND.PST

(katt-u-c-e)?
([3sA-]bring.up-3O-3nsO-IND.PST)

‘Are you angry with them?’
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Morphosyntactic transitivity in CE Kiranti (exemplified by Chintang)
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Critical factor: P explication in possessive of experience constructions

S-NOM S.AGR

A-NOM O-NOM S.AGR

A-ERG O-NOM A&O.AGR
Proto-Patient

(1) Belhare (Bickel 2003)

a. ina-ŋa
DEM-ERG

wa
chicken[-NOM]

khuiʔ-t-u.
[3sA-]steal-NPST-3sO

‘That one steals / will steal the chicken.’

b. ina
DEM[-NOM]

wa
chicken[-NOM]

khuʔ-yu.
[3sS-]steal-NPST

‘That one steals chicken.’ (‘S/he is a chicken-stealer’)

(2) Belhare (Bickel 2004)

a. khoŋ-ma
play-INF

nui-ka.
may-2s[NPST]

‘You may play.’

b. lu-ma
tell-INF

nui-ka.
may-2s[NPST]

‘Someone may tell you.’ (not: ‘You may tell him/her.’)

(3) a. huĩsa-ŋa
DEM-ERG

maʔmi
person[-NOM]

copt-o-k-o.
[3sA-]look-3sO-NPST-3sO ( )

‘S/he looks at the people.’

b. hungo
DEM[-NOM]

maʔmi
person[-NOM]

cop-no.
[3sS-]look-NPST ( )

‘S/he looks at people.’ (in general)

c. huŋgo
DEM[-NOM]

sumbhaŋ
three

kaphapa
helpers[-NOM]

kon-no-ta.
[3sS-]search-NPST-CNT ( )

‘S/he is searching for three helpers.’

(4) a. hana-ko
2s-GEN

i-rek
2sPOSS-anger[-NOM]

kat-no?
[3sS-]go-IND.NPST

‘Are you angry?’

b. hana-ŋa
2s-ERG

hun-ce
DEM-ns[-NOM]

i-rek
2sPOSS-anger[-NOM]

a-katt-u-c-e?
2[s]A-bring.up-3O-3nsO-IND.PST

‘Are you angry with them?’
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Conclusions

Kiranti languages are special because they are located in the Eurasian Enclaves 
(together with other languages in the Himalayas, the Caucasus, the north 
Pacific coast, and the Andamans), where they were shielded off from the major 
spreads that started ca. 15kya 

→They are key languages for reconstruction within ST/TB/TH (cf. 
DeLancey’s talk) 

→They allow a glimpse into how Eurasia looked like before 15kya: quite 
similar to what we nowadays find in the Americas, in PNG and in 
Australia
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