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Last lecture

Children’s creativity involves
recycling memorized chunks
(‘cut and paste’)

In order to do cut-and-paste, you
must have an understanding of the
role of the component units in the
schema.
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Do adults use multiword units?

Traditional answer: We only store
things we cannot compute
o words/morphemes

o unpredictable multiword chunks
(idioms, social formulas)
spill the beans
how are you?
by and large

Do adults use multiword units?

o So what happens to multi-word units

we learned in childhood? - presumably

not expunged from memory.

o Adults still have the capacity to
memorize multiword units - continue
to use it (even if they don’t have to).

o We are very good at learning words;

be even easier.

learning phrases and sentences should

o Storage is ‘cheaper’ than computation.
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Do adults use multiword units?

o We are able to store vast amounts of
information

o The language we hear is full of prefabs
Erman and Warren 2000: 59% of spoken
discourse (NB: only conventionalized word
combinations)

good friends (cf. nice friends)

not bad (cf. not lousy)

I can’t see a thing (I can’t see an object)
Altenberg 1998: recurrent word
combinations make up >80% of the words
in the London-Lund corpus

Do adults use multiword units?

o We are exposed to vast amounts of
language, and hence have many
opportunities to learn prefabs

Normal conversation = 150/wpm
Skilled readers = 200-400/wpm

150 words x 60 minutes x 8 hours x
365 days = 26 280 000 words per year
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Conventional multi-word units
(Moon 1998)

o 70% have a frequency of < 1/million
0 40% did not occur at all in her 18
million word corpus
hang fire
kick the bucket
speak for yourself
one man’s meat is another man’s poison

Hoffmann & Lehmann (2000)

Investigated collocations with a relatively low
frequency (.32-.88/million) but a high log-likelihood
value.
corned beef
varicose veins
upwardly mobile
wreak havoc
indecently assault
one-parent families
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Hoffmann & Lehmann 2000: Results

o Native speakers: 70% target responses (range:
47-87%)

o Non-native speakers: 34% target responses
(range: 22-67%)

What about
completely regular expressions?
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Experimental evidence: Sachs 1967

Original sentence:
He sent a letter about it to Galileo, the great Italian
scientist.

Same meaning, different form:
He sent Galileo, the great Italian scientist, a letter about
it.

Different meaning:

Galileo, the great Italian scientist, sent him a letter about
it.

Immediate recognition: did well in both conditions

Delayed recognition: much better performance in the
semantic difference condition
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Later studies

o People remember meaning better
than form - but memory for syntax
still above chance (75% correct in
some conditions — Wanner 1968)

o Utterances which are personally
significant or distinctive are recalled
particularly well (Kintsch and Bates
1977, Keenan et al. 1977)
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Later studies: Anderson 1974

o Sentence verification task:
participants judged the truth of
sentences they had read earlier.

o Faster at verifying sentences which
had exactly the same form.
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Gurevich, Johnson & Golberg 2010

o Adults able to recognize and recall
whole sentences at above chance
levels after a single exposure.
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Gurevich, Johnson & Golberg 2010:

Recognition

o Participants listened to short stories
(about 300 words = 3-4 minutes)

o Then given a recognition test
containing original sentences and

foils

o Two versions; corresponding
clauses in each version had similar
meanings but differed in surface

structure
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Gurevich, Johnson & Golberg 2010:

Recognition

Version 1

o

o

“It's bedtime,” said
Jesse.
“But I'm not sleepy.”

“Me neither,” said
Gramps.

And they rocked in
front of the fire, back
and forth, back and
forth.

“Look into the fire,”
said Gramps.

Version 2

O

o

“Time for bed,” said
Jesse.

“But I'm not at all
sleepy.”

“I'm not either,” said
Gramps.

And they rocked and
rocked, back and forth,
in front of the fireplace.

“Take a look at the fire,”
said Gramps.
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Gurevich, Johnson & Golberg 2010:
Recognition

o Experiment 1: correct responses = 73%
(correctly recognised 86% of the
matching sentences; correctly rejected
59% of the non-matching sentences)

o Experiment 2 (matching sentences
contained the same open class words):
correct responses = 60% (correctly
recognised 81% of the matching
sentences; correctly rejected 37% of the
non-matching sentences)

17

Gurevich, Johnson & Golberg 2010:
Recall

o Participants listened to stories from
illustrated storybooks for children, then
asked to retell them while looking at the
pictures

o Each sentence in the retelling classified as
a ‘match’ or ‘non-match’.

Examples of one word off matches:
I'm not sleepy = I am not sleepy

I can go places no one else can = I can go
places that no one else can

18




Lecture 8: How adults build sentences

Matches v. coincidental matches (ave.
per participant) (Gurevich et al., Exp. 3)

12

107

8

61

4

= B =S
0 .

Story 1 Story 2

Matches v. coincidental matches (ave.
per participant) (Gurevich et al., Exp. 4)

Story 1 Story 2
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Gurevich, Johnson & Golberg 2010:
Delayed recall

o Participants listened to a description of a
short video clip, asked to describe the
same clip about 6 days later.

o They didn't know they were going to be
asked to retell the story; and on retelling,
they weren’t asked to try to recall the
original version, but simply to tell the
story in their own words.
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Gurevich, Johnson & Golberg 2010:
Delayed recall

Correct matches

Coincidental
matches

o [l N w - (¢} o
I I I

Coincidental
matches

Correct matches

One word off + exact matches

Exact matches
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So we do memorise some of the
sentences we hear...

but does this facilitate
processing?
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Prefabs facilitate processing

o Idioms are processed faster than
comparable novel word
combinations (Gibbs and Gonzalez
1985, Peterson and Burgess 1993,
Swinney and Cutler 1979)

o Literal meanings of conventional
idiomatic expressions take longer to
process (Gibbs 1980, 1986, Mueller
and Gibbs 1987)
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Swinney and Cutler 1979

o Task: decide if a string of words is a
meaningful phrase
Idioms: kick the bucket
Literal phrases: left the bucket

o Reaction time shorter for idioms
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Bod 2001

o ‘Sentence decision’ task
High-frequency sentences, e.g. I like it
Low-frequency sentences, e.g. I keep it
Ungrammatical strings, e.g. It I like

o Matched for syntactic structure,

plausibility and word frequencies

o Reaction times for high frequency
sentences were shorter
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Processing advantage for frequent
multiword combinations

o read faster (Tremblay et al. 2011,
Siyanova-Chanturia, Conklin and
van Heuven 2011)

o produced more quickly (Tremblay
and Tucker 2011) and more fluently
(Dabrowska in preparation)

o remembered better (Dgbrowska et
al. 2009, Tremblay et al. 2011)
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‘Smooth talkers’ (Kuiper 1996)

Fast sport commentators (e.g. race callers) use

two discourse modes:

(1) play-by-play mode (used during the race):
droned or chanted

abnormally fluent (no hesitations or false starts, no
pauses at clause boundaries)

highly formulaic
(2) colour commentary mode (used before and
after the race)
normal disfluencies,
normal intonation,
less stereotypical language
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So...

o Children’s creativity involves
recycling memorized chunks/prefabs.

o Adults also store multiword chunks,
and chunks facilitate processing.

Can we explain adult syntactic
productivity in the same was as
children’s?
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Some practical considerations

o Adult speakers have experienced vast
amounts of language
Conversation: about 150 words/minute
Skilled readers: 200-300 words/minute

8-hour “language day” = 150 x 60 x 8 =
72,000 words

Week = 72,000 x 7 = 504,000 words

o Need a vast corpus, ideally containing the
speech of a single individual
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Thomas corpus (Lieven et al. 2009)

o Recorded 5h/week from 2;0 to
3;0, 1h/week from 3;0 to 5;0

o 379 hours

o Child speech: 528,332 words

o Mother’s speech: 1,816,691 words

But is child-directed speech
representative of adult
productivity?
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Grammatical development is
supposedly complete by age 4 or 5

“It is safe to say that except for constructions that are
rare, predominantly used in written Ian%ua e, or
mentally taxing even to an adult (like The horse that the
elephant tickled kissed the Fig), all parts of all languages
are acquired before the child turns four.” (Pinker 1995)

“By age 5, children essentially master the sound system
and grammar of their Ian%uage and acquire a vocabulary
of thousands of words.... The development of complex
(i.e., multi-clause) sentences usually begins some time
before the child’s second birthday and is largely
complete by age 4.” (Hoff 2009)

“It is well known, however, that children acquire most of
their grammar by the time they are three years old.”
(Hirsch Pasek & Golinkoff 1999)
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Mean length of T-unit & clausal density
in conversation (Nippold et al. 2005)

Age Mean Range Clausal Range
length density

8 6.74 4.42-8.44 1.18 1-1.37

11 7.31 3.67-10.56 1.25 1-1.75

13 6.88 5.56-8.52 1.17 1-1.42

17 8.33 5.83-10.32 1.30 1.08-1.56

25 9.86 6.00-13.44 1.39 1.08-1.82

44 9.56 6.88-15.16 1.38 1.12-1.77

*MOT 8.60 1.30
33

How adults build sentences
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Method

o Randomly extracted 100 multiword
utterances produced by the mother
from the last transcript (recorded
when Thomas was 4;11.20)

o Units (freq. criterion: 2)
fixed phrases
frames with slots
NB: allowed 2-slot frames
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Two-slot frames

o Now you’ve VPen S

o NP could do without NP

o NP don’t know whether S

o oh there’s NP VPing

o So we have to VP and VP

o look at NP LOC

o FEMALE-NP is NP, isn‘t she?
o remember TIME when S

o S because S

o S XTIMES before
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Results: Number of operations

34

&3
NQ&
16'

32

BEO0-1op

@ 2-4 op
E5-12 op

8 lexical fail

B syntactic fail

Results: Types of units

8

44

Oinvariant
W one slot
W two slots




Lecture 8: How adults build sentences

Results: Length of units in words

90+
807
70+
607
50+
40+
307
20+
10+

O,A

Results: Processing savings

o ave. utterance: 7.4 listemes

words containing derivational affixes and
conventional compounds count as single

listemes
Aux+Neg (won’t, don’t) counts as a single
listeme
irregularly inflected words count as a single
listeme
o ave. number of operations per utterance:
2.3
.... S0 using chunks saves you 2/3 of the
processing effort.
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The cover for the box is still
there it's still in the box look .

o NP is still there (3) o NP is still LOC (8)
o the cover for the N (2) o cover for NP (7)
o the box (lots)

o it’s still in the box (2) © it's still in the N (4)

o look (lots)

M

| don’t think we really need
a train track, do you?

o I don’t think S do you? (117)
o I don’t think we really need NP (2)
o a train track (29)

o we really need NP (3)
o NP really need NP (7+)
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You're not going to tell me what happened
when you went to Luke’s house, Thomas

o you're not going to VP (91)

o tell me what happened when S (3)
o you went to POSS house (8+)

o Luke's N (7)

o Thomas (lots)

o you're not going to tell me (7)
o tell me what happened (10)

o NP (not) going to tell NP Q (25)
o what happened when S (22)

o NP went to POSS house (46)

o you went to NP (154)

when you went to Luke’s house

o when you went to POSS house (4) +
Luke's N (7)

o when S + you went to POSS house (7) +
Luke's N (7)

owhen S + you VP + NP went to POSS
house (45) + Luke’s N (7)

o when S + you went to NP + POSS house
+ Luke’s N (7)

o when you went DIR (41) + to NP’s house
+ Luke

o when NP went to NP’s house (16) + you
VP + Luke

O ... 4
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it was quite annoying really because you
thought oh great I've found ten pee but there
was no way you could lift it up.

o It was AP because S o I've found NP

o (NP BE) quite AP o ten pee
really obutS
o annoying o there BE no way S
o because you o there was NP
ErI:I(I)Dutghht Sht) ) o you could VP
o ought) o o
EXCL S o lift it up
o great S 5
Fails

Thomas please if you do that I'm
stopping playing.

well I wasn't lifting I was helping you
into your chair I thought I felt something.

well don't tease today Thomas ,, will you

and the number of people I used to
see going to pick up that ten pee

. and the police+helicopter just stayed
above shining a light for them .
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Fails — “near misses”

1. and somebody else is with us .
I think she's obviously talking to someone on

her mobile+phone ,, isn't she ?

3. it's just a model that somebody didn't
want.

4. what we'll do after lunch is brush your
teeth .

5. what's the problem why is there a caution
sign up ?

47
Conclusions

o Ordinary language use involves
recycling chunks (“cut-and-paste”)

o NB: this does require grammatical
knowledge

constituency (which chunk of form
corresponds to which chunk of meaning)

categories (NP, VP, LOC) and subcategories
(VP-0, VP-ing, VP-en, etc.)
NB: can be construction specific (e.g. SOUND)

.. but different kind of knowledge! i
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Previous work on holistic processing

o Phrasiologg/idioms (Cowie 1998, Fernando 1996,
Moon 1998, Nunberg et al. 1994, Sinclair 1991)

o Holistic processing/processing shortcuts (Kuiper
1996, Pawley and Syder 1983, Wray 1992,
Conklin and Schmitt 2008)

» special mode of production which
complements normal (i.e., analytic)
processing mechanisms

o L1 and L2 acquisition (Lieven et al. 1997, Myles
1998, Perkins 1999, Tomasello 1992, Vihman
1982, Weinert 1994)

» developmental phenomenon

49

Recycling chunks is the basic
mode of sentence production —
what humans normally do.
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Is this all there is
to knowing a language?

o No: Adults do have
more abstract
knowledge

some structures (e.g.
relatives) appear to
require more abstract
representation

written language!
o But “cut-and-paste” is
the normal mode of
sentence production
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Towards a production model

o retrieve prefabs which partially match
communicative intentions

Regular combinations available as prefabs if
frequent enough

frequency threshold?
o assemble in parallel - race
o frequency/specificity tradeoff

more frequent units easier to retrieve
larger units result in simpler derivations
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If different speakers have different
lexically specific chunks...

o in what sense can they be said to
speak the same language?

o how can they understand each other?
o why are there higher-order
regularities in language?

Saussure on language

“A language, as a collective phenomenon,
takes the form of a totality of imprints in
everyone’s brain, rather like a dictionary of
which each individual has an identical copy...
Thus it is something which is in each
individual, but is none the less common to
all.... This mode of existence of a language
may be represented by the following formula:
1+1+1+1... =1(collective model).”

(Saussure 1972/1986: 19)
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Vocabulary is shared

o big, book, eat

o malice, concur,
integral

o heteroskedasticity,
polysynthetic

5%

And so is grammar...

o Highly frequent units shared by everyone
| don’t think so. (369)
| don't believe a word of it. (123)
| haven’t seen you for ages. (101)
Who do you think you are? (68)
What's a nice girl like you doing in a place like
this? (50)
o Communication is sharing linguistic
expressions

o Shared E-language, different I-languages!!
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How can we
understand one another?

o The same sentence can be produced/
interpreted using different chunks.

o You don’t have to share exactly the same
grammar to be able to communicate

We are very good at guessing people’s
communicative intentions (mind reading
skills necessary for language learning)

A linguistic convention will survive if its
succeeds in coordinating speaker-hearer
communicative goals some critical
proportion of the time (cf. Millikan
2008).

Why are languages as regular
as they are?

Next lecture!




