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

tupnaʔã
tupnaʔãnɨŋ
tupnehẽ
matupyoknehẽ

tupnaʔãce
tupnaʔãcenɨŋ
tupnace
matupyoknace

tupnaʔãni
tupnaʔãninɨŋ
tupnanihẽ
matupyoknanihẽ

tubukuŋ
tubukuŋnɨŋ
tubuhẽ
matupyoktuhẽ

tubukuŋcuŋ
tubukuŋcuŋnɨŋ
tubuŋcɨhẽ
matupyoktuŋcɨhẽ

tupmaʔã
tupmaʔãnɨŋ
tubehẽ
matupyoktehẽ

tupcoko
tupcokonɨŋ
tubace
matupyoktace

tubumcum
tubumcumnɨm

tupceke
tupcekenɨŋ
tubace
matupyoktace

tubukum
tubukumnɨm
tubumhẽ
matupyoktumhẽ

tubumcumhẽ
matupyoktumcumhẽ

tubiki
tubikinɨŋ
tubihẽ
matupyoktihẽ

tupnaʔãncĩyã
tupnaʔãncĩyãnɨŋ

tupcokoŋa
tupcokoŋanɨŋ
tubacehẽ
matupyoktacehẽ

tubumcumma
tubumcummanɨŋ

tupcekeŋa
tupcekeŋanɨŋ
tubacehẽ
matupyoktacehẽ

tupnancĩyehẽ
matupyoknancĩyehyehẽ

tubukumma
tubukummanɨŋ
tubummehẽ
matupyoktummehẽ

tubumcummehẽ
matupyoktumcummehẽ

tubikiŋa
tubikiŋanɨŋ
tubiehẽ
matupyoktiehẽ

atupmaʔã
atupmaʔãnɨŋ
atubehẽ
amatupyoktehẽ

atuboko
atubokonɨŋ
atube
amatupyokte

atubukuce
atubukucenɨŋ
atubuce
amatupyoktuce

atupno
atupnɨknɨŋ
atube
amatupyokte

atupmaʔancɨŋ
atupmaʔancɨŋnɨŋ
atubaŋcɨhẽ
amatupyoktaŋcɨhẽ

amatupceke
amatupcekenɨŋ
amatubace
amamatupyoktace

amatupno
amatupnɨknɨŋ
amatube
amamatupyokte

atupcoko
atupcokonɨŋ
atubace
amatupyoktace

atubumcum
atubumcumnɨm

atupceke
atupcekenɨŋ
atubace
amatupyoktace

atupmaʔanɨŋ
atupmaʔanɨnɨŋ
atubaŋnɨhẽ
amatupyoktaŋnɨhẽ

atubukum
atubukumnɨm
atubumhẽ
amatupyoktumhẽ

atubumcumhẽ
amatupyoktumcumhẽ

atubiki
atubikinɨŋ
atubihẽ
amatupyoktihẽ

utupmaʔã
utupmaʔãnɨŋ
utubehẽ
umatupyoktehẽ

matupno

tuboko
tubokonɨŋ
tube
matupyokte

tubukuce
tubukucenɨŋ
tubuce
matupyoktuce

tupno
tupnɨknɨŋ
tube
matupyokte

utupmaʔancɨŋ
utupmaʔancɨŋnɨŋ
utubaŋcɨhẽ
umatupyoktaŋcɨhẽ 

maitupceke
maitupcekenɨŋ
maitubace
maimatupyoktace

maitupno
maitupnɨknɨŋ
maitube
maimatupyokte

matupceke
matupcekenɨŋ
matubace
mamatupyoktace

matupno
matupnɨknɨŋ
matube
mamatupyokte

natupno
natupnɨknɨŋ
natube
namatupyokte

natupceke
natupcekenɨŋ
natubace
namatupyoktace

natubiki
natubikinɨŋ
natubihẽ
namatupyoktihẽ

utupcoko
utupcokonɨŋ
utubace
umatupyoktace

utubukuce
utubukucenɨŋ

utupceke
utupcekenɨŋ
utubace
umatupyoktace

utupmaʔanɨŋ
utupmaʔanɨnɨŋ
utubaŋnɨhẽ
umatupyoktaŋnɨhẽ

utuboko
utubokonɨŋ
utube
umatupyokte

utubuce
umatupyoktuce

utupno
utupnɨknɨŋ
utube
umatupyokte

NOUNS AND VERBS IN EARLY CHILD LANGUAGE
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Questions:

What are the first words they learn? Can the meaning 
and the form of these words tell us something about 
acquisition strategies?

 Is there a common development in how children learn 
words or what kind of variation do we find (qualitative 
and/or quantitative)?

Are there differences across languages? If yes, what are 
the relevant factors for these differences?

Early vocabulary composition:  Why is it 
important?
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Why is it interesting to study early 
vocabulary?

Some skills to learn new words:

Individuation

Symbol recognition

Object and event representation

Object permanence

Generalization to other instances

Categorization and many more

3
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Examples of first words (across a variety of 
languages)

People: mama, dada, papa, 
Animals: dog, cat, bird, cow
Food: water, juice, milk, bread, cookie
Body parts head, arm, eye
Clothing: shoe, sock, pants
Vehicles: car, boat, train
Household items: cup, spoon, bottle
Toys: ball, doll, teddy
Space & Motion: up, down
Routines: thank you, hello, bye-bye

(Clark, 1979, 2003)4



First words in Greenlandic

Polysynthetic language

Fortesque (1985) showed in a case study on 
Greenlandic that the child he looked at (age 2;23) 
used 40 inflectional endings and 24 derivational 
suffixes. First words are internally complex single 
word utterances

5



First words in Turkish (Aksu-Koc & Slobin 
1985)

SOV with lots of variation for pragmatic purposes

morphology is agglutinating (extremely regular)

production of affixes at very early ages.

getir  -me  -di  -n
bring NEG PST  2SG
‘You didn’t bring‘      (2;1)

6
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How to measure early vocabulary?

Diaries

Standardized questionnaire: Bates- Mac Arthur Communicative 
Development Inventories (CDI)

age range of children tested (8-30 months)

2 versions of the questionnaire: 

for infants (8 - 16 months) 659 babies tested       

for toddlers (16 - 30 months) , 1130 toddlers

    

 

(Fenson et al. 1994)
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Variation in early vocabulary: 8-16 months

(Fenson, et al. 1994: 38)
8
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Variation in early vocabulary: 16-30 
months

9
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Variation in early vocabulary: 16-30 months

10
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Variation in early vocabulary development

Goldfield & Reznick (1990), 18 English learning children, 
diary records and vocabulary checklist (parts of the MCDI).

Results: no unique strategy but two patterns

13 children showed a vocabulary spurt (lasting up to 3 
months), 3/4 nouns before they had acquired 50 words 
(8 first-born, 5 later-born)

5 children showed period of more gradual word 
learning, more varied lexicon  (all of the children were 
later-born), steadier pace

11
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Variation in early vocabulary development

After a slow beginning of adding approx. 1 word a day (age 
1-2), faster pace later on

Vocabulary spurt (between 1;5 and 1;7 around 50 word level of 
prod., Bloom 1973; Nelson, 1973)

criterion for vocabulary spurt unclear

Lifter & Bloom (1987): 1st three week interval in which 12 
or more new words are added.

Goldfield & Reznick (1996): 3-5 continuous 2.5 week 
intervals in which 10 or more words were added per 
interval.

12
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English

Noun preference in early vocabulary, shown in a 
variety of studies using different methods.

(Goldfield 2000)
13
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Nouns and verbs: a cross-linguistic study

Background: Reports from English diaries: nouns 
dominate (Greenfield & Smith 1976; Huttenlocher 
1974; Nelson 1973).

Gentner (1982): Cross-linguistic study on vocabulary 
acquisition:

German

Kaluli
Japanese

Mandarin
Turkish
English

14
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Question of Gentner ’s study (1982)

Do children acquiring different languages use all the 
same strategy or are there language or cultural 
specific strategies that guide them?

What do they learn first, nouns or predicates? 

15
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Nouns and verbs: a cross-linguistic study

(Gentner, 1982: 311)  

try to get PDF
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Nouns used in the 6 languages of Gentner ’s 
sample 

(Gentner, 1982)
17
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Predicates used in the 6 languages of 
Gentner ’s sample

(Gentner, 1982)
18
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Results Gentner (1982)

All languages of this sample show a preference for 
nouns.

Wide variety of languages, with strong cultural 
differences. 

Potential factors for differences played no role: 
Frequency
Saliency/word order
Morphological transparency
Patterns of language teaching

(Gentner, 1982)
19
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Gentner ’s explanation for a ‘Universal’ 
noun preference

Nouns, as object-reference terms, can easily be 
mapped to the perceptual world: Natural Partition 
Hypothesis

“Object concepts are given to us by the 
world.” (Gentner, 1982: 328)

Predicate concepts are more complex and language 
specific, i.e. part of a system that needs to be 
discovered. 

(Gentner, 1982)
20
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Word learning strategies

Lexical principles or constraints

‘Whole object bias’ (Markman 1990, 1991, 1992, 
1994)

facilitate acquisition to narrow down word 
meaning

universal

21
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Results of subsequent studies on the 
distribution of nouns and verbs

Questionnaire 
(mostly MCDI) Naturalistic Data

English N>V N>V 

Italian N>V N=V

Korean N>V N=V

Mandarin N>V V>N 

Ngas V>N not tested

Tzeltal not tested N=V

22
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Methods used to study noun/verb 
distributions

Diaries

Questionnaires

Spontaneous speech recordings

Cross-sectional

Longitudinal

23
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Method: Questionnaire

Comparing results obtained by the MCDI and results 
from observational data (Pine, Lieven & Rowland, 
1996): 

Nouns tend to be over-represented in questionnaires.

Tardif, Gelman & Xu (1999) comparing results from the 
MCDI and transcripts: 

Caretakers systematically under-reported verbs and 
over-reported nouns. 

24
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Method: Questionnaire

strong N bias (0.81 noun-to-verb ratio) within the 
MCDI

11 N categories with suggestive semantic fields as 
titles

1 category for “action words” without any semantic 
subdivision
==> Possibility of N report bias needs to be taken into 
account in evaluating the MCDI, i.e. the opportunity 
of occurrence needs to be part of the statistics

31
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Nouns and verbs in Ngas 

Ngas (Chadic,  Afro-Asiatic), approx. 400,000 
speakers.

Subjects: 

8 children (1;0 - 1;5, M age = 1;2) 

8 children (1;7 - 2;7, M age = 2;1)

Method: MCDI

(Childers et al. 2007)32
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Ngas (Angas) 

spoken in Nigeria

Wals
33



Lieven & Stoll, DGfS Summer 
School, 2010

Linguistic features of Ngas 

Frequent argument ellipsis

Tonal tense/aspect/person on pre-V auxiliaries

Verbs never in initial position because of pre-V 
auxiliaries ==> not in a very salient position

Verb stems invariant

extremely regular morphology: the child hears the 
verb repeatedly in one form and only the separate 
morpheme indicating tense/aspect/person changes.

(Childers et al. 2007)34
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Linguistic features of Ngas 

Some examples (met ‘go’):

ngá  met ‘I will go’

ngàà  met ‘I have gone’

ngā met ‘ I went’

(Childers et al. 2007)35
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Results 

(Childers et al. 2007)36
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Nouns and Verbs in Italian (Casselli, Bates, Casidio et 
al. 1995)

Comparison of 195 Italian children with 659 English 
children between 8 - 16 month

Method: MCDI

English and Italian differ according to:

Referential density 

Saliency of verbs (E: rigid SVO, more variations in Italian)

Agreement contrast, morphology 

37
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Italian 

Expectation: Italian children should use less N than 
English children.

Results: In both languages children used more N 
than V. Also if opportunity has been taken into 
account.

(Caselli et al. 1995) 
38
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Potential factors responsible for difference 
between Ngas vs. Italian/English

type and token frequency

utterance position (saliency)

morphological complexity/transparency

pragmatic issues/‘language teaching’

39
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Naturalistic samples (Tardif, Shatz & Naigles 1997)

English, Italian, Mandarin 

Method: naturalistic samples

6 English-speaking toddlers (2;0)

6 Italian-speaking toddlers (1;11)

10 Mandarin-speaking toddlers (1;10)

Questions: 

Is there a difference in the noun-verb distributions in the children of 
these three languages as suggested by variation in input according to 
type/token frequency, morphology etc. 

If there are differences, do children mirror the distributions of their 
input?

40
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Results 

Adults:

Mandarin: V > N (types and tokens)

English and Italian: no statistic difference between 
N and V in types, but more V tokens than N tokens

Children: 

Mandarin children: V > N (types and tokens)

English and Italian children: no statistic difference

(Tardif, Shatz, & Naigles 1997)
41
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Possible reasons

Italian drops subject only, but Mandarin shows both 
subject and object ellipsis. 

Italian has more verb morphology than noun morphology

Italian verbs don’t have the same saliency as Mandarin 
verbs which are always at the end of utterances and thus 
are in a very salient position. Italian verbs occur in various 
positions of the utterance.

The contexts of recording in the three languages might 
have differed.

42
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Context as a factor for noun/verb 
distributions (Tardif, Gelman & Xu 1999)

Comparison between 24 English-and 24 Mandarin-speaking 
toddlers (M age = 20 months) and their mothers

3 methods

1. Controlled observations in 3 contexts (10 min. each):

book reading (noun eliciting context)

mechanical toy play (verb eliciting context)

regular toy play (neutral context)

2. MCDI (more verbs included than in the original version)

3. Mothers reporting of first words

43
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Context as a factor for noun/verb 
distributions 

Question: 

Are there cross-linguistic differences in the 
proportions of nouns and verbs in English-and 
Mandarin speaking children across both methods 
(observational and maternal report measures)?

Do we find cross-linguistic differences in the use 
of nouns and verbs under controlled activity 
contexts (same for both groups)?

(Tardif, Gelman, & Xu 1999)
44
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Context as a factor for noun/verb 
distributions

(Tardif, Gelman, & Xu 1999: 625)
45



Lieven & Stoll, DGfS Summer 
School, 2010

Results: Adults

(Tardif, Gelman, & Xu 1999: 626) 46
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Results: Children

(Tardif, Gelman, & Xu 1999)47
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Results: Children

(Tardif, Gelman, & Xu 1999)
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Results: MCDI

Noun bias in Mandarin- and English-speaking 
children

But: the English speaking children had a sign. higher 
ratio of nouns to verbs than the Mandarin-speaking 
children.

Both context and method are a factor in studying the 
distribution of nouns and verbs

(Tardif, Gelman, & Xu 1999)49
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Results: children

(Tardif, Gelman, & Xu 1999)
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Potential factors responsible for different 
outcome 

Type and token frequency

Utterance position (saliency)

Morphological complexity/transparency

Pragmatic issues/’language teaching’
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Open issues

Role of morphology for the acquisition of nouns and 
verbs? Repetition factor of one and the same form. 
The more forms a word has, the less each individual 
form is repeated. Thus, we expect that morphology 
in combination with frequency is an important factor. 

To check the role of morphology, we need a language 
with the same argument dropping pattern as 
Mandarin (and thus saliency factor), but a very 
different morphology, i.e. complex morphology.
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1s 1di 1pi 1de 1pe 2s 2d 2p 3s 3ns intransitive

1s tupna!ã

tupna!ãn"#

tupneh$

matupyokneh$

tupna!ãce

tupna!ãcen"#

tupnace

matupyoknace

tupna!ãni

tupna!ãnin"#

tupnanih$

matupyoknanih$

tubuku#

tubuku#n"#

tubuh$

matupyoktuh$

tubuku#cu#

tubuku#cu#n"#

tubu#c"h$

matupyoktu#c"h$

tupma!ã

tupma!ãn"#

tubeh$

matupyokteh$

1di tupcoko

tupcokon"#

tubace

matupyoktace
tubumcum

tubumcumn"m

tubumcumh$

matupyoktumcumh$

tupceke

tupceken"#

tubace

matupyoktace

1pi tubukum

tubukumn"m

tubumh$

matupyoktumh$

tubumcum

tubumcumn"m

tubumcumh$

matupyoktumcumh$
tubiki

tubikin"#

tubih$

matupyoktih$

1de

tupna!ãnc%yã

tupna!ãnc%yãn"#

tupnanc%yeh$

matupyoknanc%yeh$

tupna!ãnc%yã

tupna!ãnc%yãn"#

tupnanc%yeh$

matupyoknanc%yeh$

tupna!ãnc%yã

tupna!ãnc%yãn"#

tupnanc%yeh$

matupyoknanc%yeh$

tupcoko#a

tupcoko#an"#

tubaceh$

matupyoktaceh$
tubumcumma

tubumcumman"#

tubumcummeh$

matupyoktumcummeh$

tupceke#a

tupceke#an"#

tubaceh$

matupyoktaceh$

1pe

tupna!ãnc%yã

tupna!ãnc%yãn"#

tupnanc%yeh$

matupyoknanc%yeh$

tupna!ãnc%yã

tupna!ãnc%yãn"#

tupnanc%yeh$

matupyoknanc%yeh$

tupna!ãnc%yã

tupna!ãnc%yãn"#

tupnanc%yeh$

matupyoknanc%yeh$
tubukumma

tubukumman"#

tubummeh$

matupyoktummeh$

tubumcumma

tubumcumman"#

tubumcummeh$

matupyoktumcummeh$
tubiki#a

tubiki#an"#

tubieh$

matupyoktieh$

2s atupma!ã

atupma!ãn"#

atubeh$

amatupyokteh$

amatupceke

amatupceken"#

amatubace

amamatupyoktace

amatupno

amatupn"kn"#

amatube

amamatupyokte

atuboko

atubokon"#

atube

amatupyokte

atubukuce

atubukucen"#

atubuce

amatupyoktuce

atupno

atupn"kn"#

atube

amatupyokte

2d atupma!anc"#

atupma!anc"#n"#

atuba#c"h$

amatupyokta#c"h$

amatupceke

amatupceken"#

amatubace

amamatupyoktace

amatupno

amatupn"kn"#

amatube

amamatupyokte

atupcoko

atupcokon"#

atubace

amatupyoktace
atubumcum

atubumcumn"m

atubumcumh$

amatupyoktumcumh$

atupceke

atupceken"#

atubace

amatupyoktace

2p atupma!an"#

atupma!an"n"#

atuba#n"h$

amatupyokta#n"h$

amatupceke

amatupceken"#

amatubace

amamatupyoktace

amatupno

amatupn"kn"#

amatube

amamatupyokte

atubukum

atubukumn"m

atubumh$

amatupyoktumh$

atubumcum

atubumcumn"m

atubumcumh$

amatupyoktumcumh$
atubiki

atubikin"#

atubih$

amatupyoktih$

3s utupma!ã

utupma!ãn"#

utubeh$

umatupyokteh$

maitupceke

maitupceken"#

maitubace

maimatupyoktace

maitupno

maitupn"kn"#

maitube

maimatupyokte

matupceke

matupceken"#

matubace

mamatupyoktace

matupno

matupn"kn"#

matube

mamatupyokte

natupno

natupn"kn"#

natube

namatupyokte

natupceke

natupceken"#

natubace

namatupyoktace

natubiki

natubikin"#

natubih$

namatupyoktih$

tuboko

tubokon"#

tube

matupyokte

tubukuce

tubukucen"#

tubuce

matupyoktuce

tupno

tupn"kn"#

tube

matupyokte

3d utupma!anc"#

utupma!anc"#n"#

utuba#c"h$

umatupyokta#c"h$ 

maitupceke

maitupceken"#

maitubace

maimatupyoktace

maitupno

maitupn"kn"#

maitube

maimatupyokte

matupceke

matupceken"#

matubace

mamatupyoktace

matupno

matupn"kn"#

matube

mamatupyokte

natupno

natupn"kn"#

natube

namatupyokte

natupceke

natupceken"#

natubace

namatupyoktace

natubiki

natubikin"#

natubih$

namatupyoktih$

utupcoko

utupcokon"#

utubace

umatupyoktace
utubukuce

utubukucen"#

utubuce

umatupyoktuce

utupceke

utupceken"#

utubace

umatupyoktace

3p utupma!an"#

utupma!an"n"#

utuba#n"h$

umatupyokta#n"h$

maitupceke

maitupceken"#

maitubace

maimatupyoktace

maitupno

maitupn"kn"#

maitube

maimatupyokte

matupceke

matupceken"#

matubace

mamatupyoktace

matupno

matupn"kn"#

matube

mamatupyokte

natupno

natupn"kn"#

natube

namatupyokte

natupceke

natupceken"#

natubace

namatupyoktace

natubiki

natubikin"#
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GfgQ R$(78(&*%#,-V6 G[ R$#&'(+.3VU D:4)-&$ ?REV5 3-43-$-&% .`/ 70(&".3#-$j -_(.+ $#'&$ ?RAV5 3-43-$-&% $:&%.*%#E

*.++: #&"-4-&"-&% 7(% 4)0&0+0'#*.++: 70(&" T03"$ .&" 4.3%#*+-$ ?R*+#%#*$V5U

!"#$%"& '"(%$)* k F('($% @b6 Xl@l

Intransitive verbs:

Transitive verbs:

Detransitivized verbs:

Imperatives
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Noun Morphology in Chintang

!

! "#$%&'(&) *+,-.. ./&)*+)$+ .),0+)0,(.

"# $%&' ()**)$+, $- ./-+-#' &#0 01+23++ %)$ 4 &#0 5 &/637-#'+ &/- '/-&'-0 &2/)++ +8#'&2'12

+'/32'3/-+, 9-61##1#6 $1'% 2&+- &++16#7-#' &#0 '%-# &00/-++1#6 7)+' )( '%- 1++3-+ 2):-/-0 98 '%-

-01')/+; <3-+'1)##&1/- =>&*?3@): -' &*A BCCDEA FG2-.' $%-/- #)'-0, &** 0&'& &/- (/)7 H%1#'&#6,

&#0 '%- 6-#-/&*1I&'1)#+ 7&0- &9)3' H%1#'&#6 &*+) %)*0 )( J-*%&/-A

!12 3*.(

4&9*- K 2)#'&1#+ '%- H%1#'&#6 2&+- .&/&0167A L- J-*%&/- .&/&0167 =J1M-* BCCN&E %&+ 9&+1O

2&**8 '%- +&7- +'/32'3/-, -G2-.' '%&' -/6&'1:-+P1#+'/37-#'&*+ &#0 &9*&'1:-+ &/- +-.&/&'-0 =!"# ∼
!# Q-/6&'1:-, 1#+'/37-#'&*; :+A !$%" ∼ !&'(#$%" Q&9*&'1:-;EA R#- .-23*1&/1'8 )( '%- J-*%&/- 2&+-

.&/&0167 1+ '%&' '%- #)71#&'1:- %&+ & #)#OI-/) &**)7)/.% $1'% & (-$ ./)#)71#&* +'-7+ =-A6A )#!'*

Q$%)OSR>; :+ )#!"# Q$%)OFT5;, )#!+#, Q$%)O>FU; -'2AEA

V.&/' (/)7 '%- 2&+-+ *1+'-0 1# 4&9*- K, +)7- H%1#'&#6 &#0 J-*%&/- +.-&@-/+ )22&+1)#&**8 9)/O

/)$ '%- S-.&*1 0&'1:- 7&/@-/ !+#* )# R &#0 5 &/637-#'+A R3/ H%1#'&#6 2)/.3+ 2)#'&1#+ & %&#0(3*

)( )223//-#2-+A "# *1#- $1'% '%1+ /&/- )223//-#2-, '%- 3+- )( '%1+ 7&/@-/ 1+ %16%*8 101)+8#2/&'12 &#0

/-W-2'+ &+.-2'+ )( 2)0-O+$1'?1#6 /&'%-/ '%&# &+.-2'+ )( H%1#'&#6 )/ J-*%&/- +8#'&GA

-#.&+ /01, 2&#(*(3

SR> ∅ X, R, 4, 5, ./-012&'- #)71#&*+Y $1'% +)7-

-G.-/1-#'1&* :-/9+, &*+) V =-G.-/1-#2-/+E

FT5, "SX, VJZ !"# ∼ !45 V =93' #)' $1'% [/+' .-/+)# &#0 )#*8 ).O

'1)#&**8 $1'% +-2)#0 .-/+)# ./)#)3#+E, 1#O

+'/37-#'+, 2&3+-+, ()/2-+, +)3/2-+, 7&##-/+

5FS !60 .)++-++)/+, &\/193'1:- #)3#+ 1# S]+

HR> !(7" &22)7.&#81#6 /-(-/-#'+ =S]+E )/ +1'3&'1)#+

=2*&3+-+E

>FU !+#,8,#9 ∼ !+#,"# Q:1&, '%/)36%, (/)7, 1# =-A6A *&#63&6- ^E;

VZZ !)#,,# =_ S-.AE Q3#'1*, 3. ');

U"T !(* Q')$&/0+, 1# '%- 01/-2'1)# )(;

ZRH !.&8:9 ∼ !*: ∼ !.#6 ∼ ∅ =+.&'1&* #)3#+E Q&', 1#, )#, ');

`] !(;% Q3. &', 1#, )#, ');

URaS !,% Q0)$# &', 1#, )#, ');

VHTRXX !4# Q&2/)++ &', 1#, )#, ');

4&9*- Kb H%1#'&#6 2&+- +3cG-+ &#0 '%-1/ (3#2'1)#+

L- 01+'/193'1)# )( 2&+-7&/@1#6 /-:-&*+ '%/-- 01+'1#2' *-G12&* :&*-#28 2*&++-+ ()/ '%/--O&/637-#'

:-/9+b 0)39*- )9d-2' =$1'% R, 5 &#0 4 &** 1# '%- #)71#&'1:-E, ./17&/8 )9d-2' =$1'% R &#0 5 1# '%-

#)71#&'1:-, &#0 4 1# '%- 1#+'/37-#'&*E, &#0 01/-2' )9d-2' =$1'% R &#0 4 1# '%- #)71#&'1:- &#0

4(5$.(6 5(,.$-& e f&#3&/8 BD, BCCg

(Bickel et al. in press)55



Lieven & Stoll, DGfS Summer 
School, 2010

Chintang noun-to verb ratio (Stoll, Bickel, Lieven et al. 
under revision)

Expectation about the noun-verb distribution in child 
surrounding speech: Adults will produce more verbs than nouns, i.e. 
the noun/verb ratio will be small.

Expectation about the noun-verb distribution in child speech: 
Children will start out with more nouns than we would expect from the 
input. 

Reason: extremely complex verb morphology

Hypothesis: First, in early development, children will prefer nouns 
because of the complex verb morphology. As soon as they get more 
productive with verb morphology they will adapt to the adult pattern 
and use more verbs than nouns.
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Chintang noun-to-verb ratio 

All nouns were included, also proper nouns and 
nouns used in cursing 

Noun-to-verb ratio both for types and tokens:

Type and token ratios were measured for each child 
per recording cycle and for the surrounding adults 
(pooled).

RN/V =
N(nouns)

N(nouns) + N(verbs)
(1)

(Stoll, Bickel, Lieven et al. under revision)
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!"#$% &$' ()*+% ,$ -.,$/&$0 !"

#$%&' (%$)*$+,-$' ./*+' (%$)*$+,-$'

1.&/2 0-+1%23 45/6 789" 1&$3, 4:/*+5$'1 ;$<=>$6 ?"7

4#52 0-+1%23 4&$@ >-A$@ '-1@ '1=:6 !7B" 1&$3" 4:/*+5$'1 <=>$6 CD9

6&2 ∼ 6,2 01%=+'23 4$=16 !!D" 7& 4</1E$%@ F/<=+6 C9G

8#/2 01%=+'23 4,=>>@ '=:@ 'H$=I@ 1$>>6 !8D" 9&7 40H%/H$% +=<$36 CB9

:,/2 01%=+'23 45-A$@ =>>/F6 D"C 1"1 4,//I$J %-,$6 C79

$#7'2 01%=+'23 4J/6 9?D :& 4;=1E$%@ <=+6 C!"

6)1/2 01%=+'23 4'=:@ 'H$=I6 BB" ;.)8 40H%/H$% +=<$36 C!9

7)<2 01%=+'23 4J/@ <=I$6 G9? $& ∼ $) 4$>J$% '-'1$%6 7D!

/.&:2 0-+1%23 4,/<$ =,%/''6 GB! $#$# 4&=&:6 7BD

1&/2 0-+1%23 4,/<$ *H6 G8B 1&$3& 4:/*+5$'1 <=>$ '-&>-+56 7?"

K=&>$ 7L M$ 1$+ </'1 ;%$)*$+1 +/*+' =+J A$%&' =</+5 =J*>1'

1$%<' =+J =&*'-A$ F/%J'2 M$ '=<$ E/>J' ;/% 1E$ I-+J' /; A$%&' *'$JL 1E$%$ -' +/ +/1-,$=&>$

J-N$%$+,$ &$1F$$+ 1E$ >$O-,=> %=+5$ /; A$%&' =+J +/*+' 1E=1 =%$ </'1 ;%$)*$+1>: *'$J &: =J*>1'

=+J ,E->J%$+@ /% =,%/'' J-N$%$+1 =5$ H$%-/J'2

=&$/,/&/,() *)%#8/%

(-5*%$' ! =+J 7 'E/F 1E$ J$A$>/H<$+1 /; 1E$ +/*+P1/PA$%& %=1-/ 9!/>@ &='$J /+ 1/I$+' =+J

1:H$' %$'H$,1-A$>:2 QA$%=>>@ 1E$%$ -' +/ ;*+J=<$+1=> J-N$%$+,$ &$1F$$+ 1E$ 1/I$+ A'2 1:H$

<$='*%$<$+1' =+J '/ =+: J$A$>/H<$+1=> H=R$%+ -+ 1E$ J=1= -' >-I$>: 1/ &$ -+J$H$+J$+1 /; 1E$

J$5%$$ 1/ FE-,E 'H$=I$%' %$H$=1 1E$ '=<$ F/%J' =5=-+ =+J =5=-+2 S/F$A$%@ 1E$ '1%$+51E /;

$N$,1' <=: J-N$% &$1F$$+ 1:H$' =+J 1/I$+'@ =+J F$ 1E$%$;/%$ '*&<-1 &/1E <$='*%$<$+1' 1/

'1=1-'1-,=> =+=>:'-' &$>/F2

M$ J=1= ;/% TE->J ! =+J 7 '*55$'1 = J$A$>/H<$+1 J*%-+5 1E$ '$,/+J :$=% /; =5$2 UV$% 1E-'@

1E$ A=>*$' >$A$> /N@ '*&W$,1 1/ %=+J/< X*,1*=1-/+2 M$ J$A$>/H<$+1 -' ,=H1*%$J &: >/,=> 0YZ[\\3

%$5%$''-/+ >-+$'2] ^1 -' H/''-&>$ 1E=1 1E$%$ -' = '-<->=% 1%$+J &$1F$$+ =5$ C_8 =+J C_? -+ TE->J C@

&*1 F-1E /+>: `A$ J=1= H/-+1' 0%$,/%J-+5 ,:,>$'3@ -1 -' -<H/''-&>$ 1/ H$%;/%< '1=1-'1-,=> =+=>:'-'2

./ 1%$+J =1 =>> -' J-',$%+-&>$ ;/% TE->J ?2 aE=1 J/$' =HH$=% ;%/< 1E$ 5%=HE' -' 1E=1 /A$%=>>@

TE->J C =+J ? 1$+J 1/ E=A$ = '>-5E1>: E-5E$% +/*+P1/PA$%& %=1-/ 1E=+ 1E=1 /; 1E$ H//>$J =J*>1'@

$'H$,-=>>: F-1E %$5=%J 1/ 1/I$+ ,/*+1'2

M-' '*55$'1' 1E=1 =+: +/1-,$=&>$ J$A$>/H<$+1 -+ 1E$ +/*+P1/PA$%& %=1-/ E=HH$+' =1 $=%>-$%

=5$'@ -2$2 &$;/%$ =&/*1 C_!@ &*1 1E=1 1E$ =J*>1 J-'1%-&*1-/+ J/$' +/1 '$$< 1/ &$ ;*>>: %$=,E$J $A$+

=1 >=1$% =5$'2 K=I$+ /+ -1' /F+@ 1E$ =J*>1 J-'1%-&*1-/+' 'E/F' = J-'1-+,1>: >/F /A$%=>> +/*+P

1/PA$%& %=1-/@ -+ >-+$ F-1E /*% -<H%$''-/+ 1E=1 -+ TE-+1=+5 J-',/*%'$ +/*+ HE%='$ H/'-1-/+' =%$

/V$+ >$V $<H1: 0-+ 1E$ ;/%< /; 4$>>-H'-'6 /% 4H%/PJ%/H63 '-<->=%>: 1/ FE=1 -' I+/F+ ;%/< TE-+$'$

=+J /1E$% b-+/PK-&$1=+ >=+5*=5$'2

U' $OH>=-+$J $=%>-$%@ /*% E:H/1E$'-' -' 1E=1 ,E->J%$+ F->> =HH%/=,E 1E$ +/*+P1/PA$%& %=1-/

/; 1E$ '*%%/*+J-+5 =J*>1 'H$$,E /+>: /+,$ 1E$: E=A$ '*c,-$+1>: <='1$%$J A$%& </%HE/>/5:2

] F-1E = F-+J/F F-J1E ;/% >/,=> %$5%$''-/+ `R-+5 '$1 1/ 2"@ 1E$ F-J1E 1E=1 <-+-<-d$' 1E$ A=%-=+,$ FE->$ '1->> J-'P

H>=:-+5 /+ /A$%=>> 1%$+J -+ 1E$ J=1=_ ,;2 1E$ J-',*''-/+ &$>/F =+J S='1-$ e K-&'E-%=+- 0!DD83_ (=%=F=: 0788B3 ;/%

5$+$%=> -+1%/J*,1-/+ 1/ >/,=> %$5%$''-/+ </J$>-+52

!"#$%"& '"(%$)* f U*5*'1 !?@ 78!8
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!" !"#$% &$' ()*+% ,$ -.,$/&$0

#$% $&'() *%&+, -&%./ 0'(1, -&%./

234!5 3467 1.&/2 2819&/: ;$'< 3"= 3& ;>'9?%&5 @'>A1< =BB

4&2 ∼ 4,2 29&A1,/: ;%A9< !"C 5&3 ;2)&')%& 1A>%:< !DE

6#72 2819&/: ;+%5 F8G%5 ,895 ,9AH< !BB 8& ;IA9?%&5 >A1< !B3

/)$2 29&A1,/: ;+%A95 ?89< =B $& ∼ $) ;%FJ%& ,8,9%&< "3

8,/2 29&A1,/: ;$8G%5 AFF'@< =3 %&9:, ;9?8&J +'&1 I%>AF%< 66

/.&82 2819&/: ;K'>% AK&',,< ED 4#;& ;@A9%&< EB

1.&<2 29&A1,/: ;KA&&H5 9AL%< DM ="3 ;2)&')%& 1A>%:< DM

/.&2 ∼ /.,2 2819&/: ;K'>%N$'NIAFF J'@1< D! '&># ;%FJ%& +&'9?%&< DC

:?12 2819&/: ;%19%&5 $' 81,8J%< DC +.&:) ;K'KL< BM

.,/2 2819&/: ;+% A+F%5 +% @%FF4 O18,?< B= 3)9 ;9?81$< BE

234M5 B437 1.&/2 2819&/: ;$'< "! 3& ;>'9?%&5 @'>A1< 3M6

4&2 ∼ 4,2 29&A1,/: ;%A9< MB 3&4,1$) ;PA+(,8G%7< M=

6#72 2819&/: ;+%5 F8G%5 ,895 ,9AH< 6! 3#>, ;PA+(,8G%7< 6"

3)<2 29&A1,/: ;J'5 >AL%< E6 8& ;IA9?%&5 >A1< =C

8,/2 29&A1,/: ;$8G%5 AFF'@< DD $& ∼ $) ;%FJ%& ,8,9%&< D"

/.&82 2819&/: ;K'>% AK&',,< DD 4,1$) ;PA+(,8G%7< B"

1.&<2 29&A1,/: ;KA&&H5 9AL%< DB ',', ;%FJ%& ,8,9%&< BD

"*2 29&A1,/: ;?89 +H 9?&'@81$5 ,9&8L%5 ,?''9< D3 @&:8&$& ;2)&')%& 1A>%:< B!

1?*2 2819&/: ;'G%&9(&15 &'FFNIAFF J'@1< D! 5&3 ;2)&')%& 1A>%:< BC

/.&2 ∼ /.,2 2819&/: ;K'>%N$'NIAFF J'@1< B= 0#44& ;>A&+F%< 3=

2B4B5 B4"7 1.&/2 2819&/: ;$'< 33C 3& ;>'9?%&5 @'>A1< 36"

6#72 2819&/: ;+%5 F8G%5 ,895 ,9AH< !M! 8& ;IA9?%&5 >A1< !CB

4&2 ∼ 4,2 29&A1,/: ;%A9< !=6 0#44& ;>A&+F%< M6

8,/2 29&A1,/: ;$8G%5 AFF'@< "D ',', ;%FJ%& ,8,9%&< MB

3)<2 29&A1,/: ;J'5 >AL%< 6" A,*,/.,+, ;2)&')%& 1A>%:< MB

/.&2 ∼ /.,2 2819&/: ;K'>%N$'NIAFF J'@1< 6B 3&4,1$) ;PA+(,8G%7< M3

1."7%2 29&A1,/: ;)FAH< 63 +.&:) ;K'KL< 6B

:,%2 2819&/: ;+%< 6C 4,1$) ;PA+(,8G%7< 6!

.,/2 2819&/: ;+% A+F%5 +% @%FF4 O18,?< =E 3#>, ;PA+(,8G%7< =!

:"$' 2819&/: ;A))%A&5 K'>% '(9< =C +)%&*& ;%A$F%< E=

2B4!C5 D4D7 1.&/2 2819&/: ;$'< 6! @&3&:& ;2)&')%& 1A>%:< !!D

1&/2 2819&/: ;K'>% ()< BD B)%&*& ;2)&')%& 1A>%:< ED

6#72 2819&/: ;+%5 F8G%5 ,895 ,9AH< B! 0": ;+AFF< B=

3)<2 29&A1,/: ;J'5 >AL%< 3M C%& ;2)&')%& 1A>%:< 3"

:?12 2819&/: ;%19%&5 $' 81,8J%< 36 ',', ;%FJ%& ,8,9%&< 3=

4&2 ∼ 4,2 29&A1,/: ;%A9< 3= D)8#:) ;)8,,%&5 +%JQ@%R%&< 3B

/.&8/2 29&A1,/: ;+&81$ AK&',,< 3E B,%&: ;2)&')%& 1A>%:< 3C

8#<2 29&A1,/: ;)8KL5 )F(KL< 3B C%# ;2)&')%& 1A>%:< !"

8,/2 29&A1,/: ;$8G%5 AFF'@< 3! '.&*& ;@A9%& 9A)5 @%FF< !"

1.#*2 29&A1,/: ;KA&&H< 3C E,/ ;2)&')%& 1A>%:< !M

SA+F% BT U% 9%1 >',9 I&%.(%19 1'(1, A1J G%&+, )%& A$% $&'()

!"#$%"& '"(%$)* V #($(,9 !D5 3C!C
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(Stoll, Bickel, Lieven et al. under revision)

!"#$% &$' ()*+% ,$ -.,$/&$0 !"

Age (averaged within recording cycles)

N
o
u

n
-t

o
-V

er
b
 R

at
io

 (
to

k
en

s)
2;12;1 2;22;2 2;32;3 2;42;4 2;52;5 2;62;6 2;72;7 2;82;8 2;92;9 2;102;10 2;112;11 3;43;4 3;63;62;12;1 2;22;2 2;32;3 2;42;4 2;52;5 2;62;6 2;72;7 2;82;8 2;92;9 2;102;10 2;112;11 3;13;1 3;43;4 3;63;63;03;0 3;13;1 3;23;2 3;33;3 3;43;4 3;53;5 3;63;6 3;73;7 3;83;8 3;93;9 3;103;10 4;04;02;112;11 3;03;0 3;13;1 3;23;2 3;33;3 3;43;4 3;53;5 3;63;6 3;73;7 3;83;8 3;93;9 3;113;11 4;14;1 4;34;3

0.4

0.6

0.8

0.4

0.6

0.8

Target Child 1

0.4

0.6

0.8

0.4

0.6

0.8

Target Child 2

0.4

0.6

0.8

0.4

0.6

0.8

Target Child 3

0.4

0.6

0.8

2;12;1 2;22;2 2;32;3 2;42;4 2;52;5 2;62;6 2;72;7 2;82;8 2;92;9 2;102;10 2;112;11 3;43;4 3;63;62;12;1 2;22;2 2;32;3 2;42;4 2;52;5 2;62;6 2;72;7 2;82;8 2;92;9 2;102;10 2;112;11 3;13;1 3;43;4 3;63;63;03;0 3;13;1 3;23;2 3;33;3 3;43;4 3;53;5 3;63;6 3;73;7 3;83;8 3;93;9 3;103;10 4;04;02;112;11 3;03;0 3;13;1 3;23;2 3;33;3 3;43;4 3;53;5 3;63;6 3;73;7 3;83;8 3;93;9 3;113;11 4;14;1 4;34;3

0.4

0.6

0.8

Target Child 4

#$%&'( )* +,&-./,.0('1 '2/$,3 $- /,4(-3 56,/3 578 2-9 923:(9 ;$-(3 '(<'(3(-/ =:$;9'(-> =',33(3

5?8 2-9 9,@(9 ;$-(3 29&;/38

Age (averaged within recording cycles)

N
o
u

n
-t

o
-V

er
b
 R

at
io

 (
ty

p
es

)

2;12;1 2;22;2 2;32;3 2;42;4 2;52;5 2;62;6 2;72;7 2;82;8 2;92;9 2;102;10 2;112;11 3;43;4 3;63;62;12;1 2;22;2 2;32;3 2;42;4 2;52;5 2;62;6 2;72;7 2;82;8 2;92;9 2;102;10 2;112;11 3;13;1 3;43;4 3;63;63;03;0 3;13;1 3;23;2 3;33;3 3;43;4 3;53;5 3;63;6 3;73;7 3;83;8 3;93;9 3;103;10 4;04;02;112;11 3;03;0 3;13;1 3;23;2 3;33;3 3;43;4 3;53;5 3;63;6 3;73;7 3;83;8 3;93;9 3;113;11 4;14;1 4;34;3

0.2

0.4

0.6

0.8

0.2

0.4

0.6

0.8

Target Child 1

0.2

0.4

0.6

0.8

0.2

0.4

0.6

0.8

Target Child 2

0.2

0.4

0.6

0.8

0.2

0.4

0.6

0.8

Target Child 3

0.2

0.4

0.6

0.8

2;12;1 2;22;2 2;32;3 2;42;4 2;52;5 2;62;6 2;72;7 2;82;8 2;92;9 2;102;10 2;112;11 3;43;4 3;63;62;12;1 2;22;2 2;32;3 2;42;4 2;52;5 2;62;6 2;72;7 2;82;8 2;92;9 2;102;10 2;112;11 3;13;1 3;43;4 3;63;63;03;0 3;13;1 3;23;2 3;33;3 3;43;4 3;53;5 3;63;6 3;73;7 3;83;8 3;93;9 3;103;10 4;04;02;112;11 3;03;0 3;13;1 3;23;2 3;33;3 3;43;4 3;53;5 3;63;6 3;73;7 3;83;8 3;93;9 3;113;11 4;14;1 4;34;3

0.2

0.4

0.6

0.8

Target Child 4

#$%&'( !* +,&-./,.0('1 '2/$,3 $- /A<(3 56,/3 578 2-9 923:(9 ;$-(3 '(<'(3(-/ =:$;9'(-> =',33(3

5?8 2-9 9,@(9 ;$-(3 29&;/38
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Morphological productivity

To test our Hypothesis, we need a measure for morphological 
productivity

No commonly accepted measure for productivity in acquisition 
research but various different approaches (e.g., Brown, 1973; 
Aguado-Orea & Pine, subm.) 

Our approach:

Shannon entropy on paradigms (Moscoso del Prado 
Martín, Kostic, & Baayen, 2004).

The more variation (more types, less skewing in 
frequencies), the higher the entropy.

(Stoll, Bickel, Lieven et al. under revision)
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Morphological productivity

Entropy captures the intuition that a child masters a 
paradigm the better the more distinct forms she uses and the 
less she prefers some over others.

Entropy H for a paradigm 𝒫 with forms f:

Measure of uncertainty in a system. The more variation the higher 
the entropy. Predicatbility of a form choice decreases with the size 
of the paradigm and also with the degree to which the probability 
distribution of all forms together becomes more uniform.

H(P) = −
∑

fi∈P

π(fi) · log2 π(fi),(2)

    

where π(fi) is the probability of using a specific form fi. Computing the entropy 

of a morphological paradigm in this way captures the intuition that linguistic 

competence correlates negatively with the predictability of using any specific 

form: the better a speaker masters a paradigm, the more difficult it becomes to 

predict the actual forms he or she chooses in a given utterance.The 

predictability of a specific form choice decreases with the size of the paradigm 

and also with the degree to which the probability distribution of all forms 

together becomes more uniform. It becomes lowest, and therefore the entropy 

highest, when the paradigm is largest, i.e. a speaker uses all grammatical 

possible forms), and all these forms have the same probability of being chosen. 

If that is the case, a speaker can be said to have mastered the underlying 

grammatical system to its fullest extent.

 The probability of a specific form fi ! ! is approximated by Maximum 

Likelihood Estimation, again following Moscoso del Prado Martín et al. (2004):

π̂(fi) =
N(fi ∈ P)∑

fj∈P fj
(3)

    

25

(Stoll, Bickel, Lieven et al. under revision)
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Morphological productivity

Estimating probabilities from the relative 
frequencies of forms in the corpus (Maximum 
Likelihood Estimation)

This yields entropy estimates that are directly based 
on the range of forms and associated frequency 
distributions that a specific speaker produces at a 
specific time of recording. 

(Stoll, Bickel, Lieven et al. under revision)
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Morphological productivity

Estimate is relative to the total frequencies of using the paradigm 
to begin with. 

Estimate does not depend on the number of utterances recorded. 

Inflectional entropy would normally be computed for each stem 
separately, but stem frequencies may not be sufficiently 
independent of the conversational topic. 

No conjugation classes in Chintang, so structure of the affix 
strings is therefore independent of the stem.

Thus, we assumed a single macro-paradigm across stems and 
estimated morphological entropy on this macro-paradigm. 

(Stoll, Bickel, Lieven et al. under revision)
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Morphological productivity

luma, lud- ‘to tell’

 putma, putt- ‘ to pick’

lud-u-ku-ŋ
 
 
 
 putt-u-ku-ŋ 
tell-3sP-NPST-1sA
 
 pick-3sP-NPST-1sA

a-lud-e
 
 
 
 
 a-putt-e 
2sA-tell-PST[3sP]
 
 2sA-pick-PST[3sP]

∑-u-ku-ŋ            (∑ ranges over all possible stems)

a-∑-e     

(Stoll, Bickel, Lieven et al. under revision)
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Example

\Speaker UR
\agegroup child, \age 12;0
\tx  caklet acanoʔ hã
\mph cakleta      a-ca-no                hã
\mgl chocolate.n  2sA.gm-eat.vt-NPST.gm  yes.interj
\eng Do you eat chocolate? Yes?
\nep च"#ट खा'छौ ह+?

\Speaker KHEL
\agegroup child, \age 14;0
\tx  caŋaʔãmo luducana
\mph ca-ŋa-ʔã                mo     lud-u-ce-a                   na
\mgl eat.vt-1sS.gm-1sNPST.gm REP.gm tell.vt-3P.gm-3nsP.gm-IMP.gm EMPH.gm
\eng Tell them 'I eat'ǃ
\nep खा'छ, भन न!

\Speaker LDCh1,
\agegroup child, \age 2;2
\tx  ŋaʔã
\mph -ŋa-ʔã
\mgl -1sS.gm-1sNPST.gm
\gram Instead of caŋaʔã, he says ŋaʔã

(Stoll, Bickel, Lieven et al. under revision)
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Example

\Speaker KHEL
\agegroup child, \age 14;0
\tx ŋaʔã
\gw ŋaʔã
\mph -ŋa-ʔã
\mgl -1sS.gm-1sNPST.gm
\lg -C-C
\eng I
\nep
\cxt Khel teases Khem repeating Khem's words
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Age (averaged within recording cycles)
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(Stoll, Bickel, Lieven et al. under revision)



Lieven & Stoll, DGfS Summer 
School, 2010

Chintang Conclusions

Morphology (at least for Chintang) seems to be 
an important factor in the development of the 
noun-to-verb distributions: only when the 
children are similar in their morphological 
productivity to the adults they also show a 
similar noun-to-verb ratio.

(Stoll, Bickel, Lieven et al. under revision)
70



Lieven & Stoll, DGfS Summer 
School, 2010

Productivity or proficiency?

productivity was assessed through relative entropy of 
the forms used.

evidence that this might be only one aspect of 
productivity.

Aguado-Orea (2004), Krajewski et al. (2010) showed 
that even though the overall distributions of the 
children are similar to the adult disributions (error rates 
of children are very low) but the system is not fully in 
place yet. Specific combination of errors show this. 
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General conclusions

Children learning different languages differ in whether they use 
more nouns and verbs in their early speech. There is NO 
universal strategy.

Factors in the input relevant: 

Frequency of nouns and verbs in the input

Morphology 

Saliency of nouns or verbs in an utterance

Teaching strategies

No direct imitation of the distributions in the input!
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