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In need of explanation:

- People effortlessly divide the ongoing perceptual flow
Into segments, and categorize these segments as
Instances of events associated with everyday verbs and

particles such as fal/l, eat, cut, break, open, give,
carry, put, in, out, on, off, up, down...

- Children begin to produce and understand such

words relatively accurately often well before age 2
(Lecture 2)

=) - Where do these event categories come from in adult
language? How do they originate in children?



Dominant view starting in 1970s (see Lecture 1)
Nonlinguistic cognition is primary

- Adult language categories are strongly shaped by
universals of cognition and perception, and of experience
(e.g., correlations of features in the world).

- Children’s early word-concepts arise independently of
language input, shaped by the same forces that
determine the adult categories.

- Child’s task: figure out the mapping between concepts
and words.



So just as for objects...
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So also for events




Lectures 1-3 challenged these assumptions, showing
far more language-specificity in children’s early word
meanings than the “cognition first” view would lead
us to expect.

Today — systematic exploration of the semantic
domain of events of:

“Cutting and Breaking”
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Events of ‘cutting and breaking'
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Why “cutting and breaking™?

- Human have engaged in these actions for a long time

Oldowan tools,
Ethiopia
Approx. 2.4 million
years old

- Preliminary evidence of crosslinguistic variability (Pye 1996)

- Children’s overextensions suggest that the criteria and
boundaries of these event categories are not obvious

- ‘Cut’ and ‘break’ figure prominently in the linguistic
literature on lexical representation
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Children's overextensions

Break it. (Peeling a cooked noodle apart.)

Don’t break my coat. (As someone pulls on the back
of her coat.)

Daddy cut ice. (Watching F break ice cubes into
chips with a rolling pin.)

Hey! | was about to cut mine! (Getting ready to
crack a nut with a mallet; upset when M puts her

nut down in its place.)
(Bowerman 2005)



Cutverbs vs. break verbs:

- both are “verbs of externally caused state change”
(Levin & Rappaport 1995)

- both express “separation in material integrity”
(Hale & Keyser 1987)

- But they undergo different argument structure alternations:

Break cut
causative alternation.: 'y broke/ x brokey *ycut/xcuty

Conative alternation.: *Xx broke aty X cut aty

- This has been ascribed to a systematic meaning difference
between verbs of the two classes (Guerssel et al. 1985)



Break verbs (break, chip, crack, crash, crush,
fracture, rip, shatter, smash, snap, splinter,
split, tear)

“These verbs refer to actions that bring about a
change in the “material integrity” of some entity. They
are often contrasted with cut verbs, which also involve
a change in “material integrity,” but the break verbs,
unlike the cut verbs, are pure verbs of change of state,
and their meaning, unlike that of the cut verbs,
provides no information about how the change of state
came about.”

(Levin 1993.:241-2)



Cutverbs (chip, clip, cut, hack, hew, saw, scrape,
scratch, slash, snip)

“The meaning of these verbs involves notions of motion,
contact, and effect... the meaning of these verbs relates to
what Hale and Keyser (1987) call a ‘separation in material
Integrity’ [see also for break verbs], but it also includes
some specification concerning the instrument or means
used to bring this result about. The verbs in this class
differ from each other in meaning with respect to the
Instrument or means... The cut verbs have been compared
and contrasted with the break verbs.”

(Levin 1993: 157)



Lexical representations
that have been proposed for break and cut

Break (transitive):
x CAUSE [y BECOME BROKEN]

("BROKEN s a constant that represents the
element of meaning that sets the state of
being broken apart from other states.” )

(Levin & Rappaport 1995, Jackendoff 1990, Pinker 1989)

Cut:

X produce CUT Iny, by sharp edge coming into
contact with y (Guerssel et al. 1985)



?7?

But what does it /mean to be in a state of being BROKEN ?

... How do we know what qualifies as producing a CUT ?

Constants are black boxes in need of unpacking!



Categories of cutting and breaking events

Stimuli: 61 videoclips of events of “separations” involving
cutting, breaking, smashing, hacking, etc. Variation in
Instruments, direction of force, intensity of action...







Cutting and breaking, cont'd

- Consultants were shown the videoclips, one at a time,
and simply asked to describe what happened.

- 28 languages from 16 major language families all
around the world were investigated.



‘Cut and break’ language sample:

Altaic Mayan Tali
Turkish (Ozyurek) Tzeltal (Brown) Lao (Enfield)
Austronesian
Yukatek (Bohnemeyer :
Biak (van de Heuvel) N c ( Yer)  witotoan
iger-Congo o .
Kilivila (Senft) g g Mirafia (Seifart)
: Likpe (Ameka)
Cariban West Papuan Phylum

Ewe (Ameka, Essegbey)

Tiriyo (Meira) Jalonke (Lupke)

Tidore (van Staden)

Dravidian Otomanguean Creole
Tamil (Narasimhan) Otomi (Palancar) Sranan (Essegeby)

Indo-European

Dutch (van Staden)

English (Bowerman, Majid)
German (van Staden)

Hindi (Narasimhan)

Punjabi (Majid)

Spanish (Bowerman, Palancar
Swedish (Gullberg)

Isolate
Chontal (O’Connor)

Japanese (Kita)

Pama-Nyungan
Kuuk Thaayorre (Gaby)
Papuan Isolate
Touo (Dunn, Terrill)
Yéli Dyne (Levinson)
) Sino-Tibetan
Mandarin (Chen)



' Cut and break’ Analysis

- Speakers’ responses are like data obtained in a sorting
task: each verb is like a group into which they “sort” the
events.

- Within and across languages, events often described with
the same verb can be viewed as more similarto each
other than those that fall under different verbs.

- The data are “similarity data”. Investigator can use
multivariate statistics — e.qg., correspondence analysis,
cluster analysis, multidimensional scaling — to discover
their underlying structure.



LANGUAGE 1

verb 1

verb 2

verb 3

verb 3

LANGUAGE 2

verb 1

verb 1

verb 2

verb 3



Language 1

1 1 0 0 0
2 1 0 0
3 1 1

1




Language 2

1 1 1 0 0
2 1 0 0
3 1 0

1




Plotting the stimuli in 2 or more
dimensions with e.g. multidimensional
scaling or correspondence analysis:
Language 1




Cutting and breaking
Results

How similarly do languages categorize events of
“cutting and breaking”?

- Languages have different numbers of categories,
and put category boundaries in different places...

- But they agree on the most important dimensions of
similarity (these form a shared “semantic space”).

(Similar to findings for topological relations)

(Majid, Bowerman, van Staden, Boster 2007
Mayjid, Boster, Bowerman 2008)



Structure of
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ALL UANGUAGES
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Chontal
(Mexico)






Jalonke
(Guinea)



gliel-kail
cut-open

zhe2-duan4
bend-breg

In Mandaris

capture the
Intermediate status
of this event; —

cut-break



Structure of

‘cutting &
breaking’
categories
‘tearing’
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Dimension 2
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Structure of

‘cutting &
breaking’
categories
‘tearing’
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Semantic Maps

Useful technique for visualizing and
comparing how different languages
categorize the same conceptual domain

Example: cutting & breaking In
4 Germanic languages

(Majid, Gullberg, van Staden,
Bowerman 2007)
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Dimension 3
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Dimension 3

DUTCH
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Cutting & Breaking in language development

(Bowerman, Majiad, Erkelens,
Narasimhan, Chen 2004)

- A shorter, child-friendly version of the
“cutting & breaking” clips was designed.
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Dutch (Erkelens)
Mandarin (Chen)

Tamil (Narasimhan)

Adults

6-year-olds
4-year-olds

(2- and 3-year-olds,
Mandarin only)

10 speakers in
each age group




Cutting & Breaking in language development (cont'd)

- Descriptions from children aged 2-6 years, and aaults.

Dutch, Mandarin, Tamil

- Plotted results from correspondence analysis:
-- allow comparisons across language and age
-- show typical error patterns.

- Children as young as 2 honor the same basic event
categories as adult speakers of their language, and
already apply verbs with considerable accuracy.

(Bowerman, Mayid, Erkelens,
Narasimhan, Chen 2004, Chen 2008)



- The dimensional structure found with “Kids’ cut and
break” is similar to the one found with the original
stimulus set, even though all the items, and the
proportions of events of different kinds, are different
(much more emphasis on contrast between “scissors-
like tools” and “knife-like tools™).



Plotting the stimuli in 2 or more
dimensions with e.g. multidimensional
scaling or correspondence analysis:
Language 1

We can plot words as well as
stimuli into the same space
- a handy technique for
studying children's
development over time.




Plottinzg scenes
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Plottinzg scenes

... and words!

SNIJDEN

Y ““cut with
BREKEN single blade’

‘break’
SCHEUREN
‘tear’
1
> 2 cut with

Dimension 2

double blade’




Dutch:
comparison of
word use In
ADULTS, 6-, and
4-yr. olds
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Mandarin:
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Mandarin:
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If learners start out with “universal” event categories
and diverge only over time toward the semantic
structure of their own language, young children should
classify events more like same-age learners of other
languages than like adult speakers of their own

language.

Do they?



So far...

We have looked at how similar scenes are to each other
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So far...

We have looked at how similar scenes are to each other

. and how similar children’s use of words Is to
adult’'s use of words

shijden

1 snigen® SNIJDEN

BREKEN breken breken

sch eue

SCHEUREN

knippen
i oooeKNIPPEN
. 0 1




So far...

We have looked at how similar scenes are to each other

... and how similar children’s use of words Is to
adult’'s use of words

Now...

We want to know how similar INDIVIDUALS are to
each other in their overall categorization



- For each speaker, a proximity matrix is constructed
that captures, for each pair of stimuli, whether the
speaker uses the same verb(s) for both stimuli.

- Every speaker’s matrix is correlated with that of every
other speaker, the correlations are factor-analyzed, and
all speakers are plotted on the basis of their factor
loadings.

- Subjects who classify the most similarly to each other
fall close together in the plot.

Cultural consensus analysis
(Romney et al. 1986)



- The first (*consensus”) factor in a cultural consensus
analysis identifies the subjects who agree the most
highly with each other. (They load highly on the factor.)

- In our analysis, factor 1 distinguishes adults from
children, but does not distinguish among the languages.
This is because the similarities in the way the languages classify

cutting and breaking events outweigh the differences, and because

adults all know the system of their language better than children do,
so they show the most agreement with each other.

- Factors 2 and 3 distinguish the three languages.
Speakers of each of the languages form a distinct cluster.



d=Dutch
m=Mandarin
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- No evidence for a universal starting set of
categories. Children do not yet classify just
like adult speakers of their language, but
they are already “in the ball park”.



Conclusions

- Languages differ in the number of “cutting and breaking”
categories they distinguish, and in where the category
boundaries fall, but they all respect the dimensional structure:
their categories pick out compact areas of adjacent events.

- Closely related languages don’t necessarily divide up the
space in the same way, and cognate words vary in how much
territory they take in.

- Potential of semantic maps for visualizing and comparing
semantic categorization across languages.

- Children approximate the semantic categories of their
language by at least as early as age 4 years — and even by
2 years, where data is available (Mandarin).

- But even as late as age 6 they are still adjusting category
boundaries.



The End
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