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direct implicatures
the girl ate some but not all of the cookies

Idx A=V

L : : the girl didn't eat all of the cookies
indirect implicatures

(Chierchia, 2004)

the girl didn't eat all of the cookies but
she ate some _ v A gy
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direct s. IMPLICATURES <>>

how are direct ® >
iImplicatures &
processed? >

i A A 4

scalar implicatures computed

. by default
neo-Gricean oA

view predicts: \/, cost for 'canceling' the

implicature rather than for
calculating it

we might be groping in the dark with
implicatures but..




direct s. IMPLICATURES " children

at what age are young learners
sensitive to implicature violations? ~ why do children fail at deriving them?
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N very late (from at least 6 years of age)! > = lack of pragmatic competence >
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insufficient computational resources

difficulty at retrieving alternatives

evaluation
reaction/reanalysis/repair

cancelation




iN children

at what age are young learners

sensitive to implicature violations? why do children fail at deriving them?
Papafragou and Tantalou, 2004 improvement in rejecting pragmatic PRAGMATIC TOLERANCE
Papafragou and Musolino, 2003 violations from 4 years of age if: Ratsos and Bishop, 2011
Guasti et al., 2005 » - contextual/pragmatic support > DIFFICULTY AT CONFLICT
. ’ : : - 4 MONITORING ' Shetreet et al., 2013
Katsos and Bishop, 2011 - manipulation of order of trials N
Foppolo et al., 2012 - ternary vs. binary judgment POOR ABILITY AT CHANGING

STRATEGY OR SHIFTING
PERSPECTIVE  Foppolo et al., 2012

evaluation™

derivation/computation N
P H reaction/reanal

/sis/repair
retrieval/access ., \
cancelg
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quite bad:
1. negation always makes

how they should be r}things more diffucult
processed and 2. no lexically defined scale

interpreted?
TODAY'S
QUESTIONS:
how are indirect R if S| are not computed by
implicatures ~— = default, ISIs should not be either
interpreted? 1
how are indirect ® _ ———  ifSlsare costly, ISIs should be
implicatures & mMore costly
processed?
: =~ ~_ if children struggle with Sis,
iNn lang. 2=

they should struggle even
development more with ISIs
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the curious case of indirect Sl

NOT SO BAD..

Musolino & Lidz (2006): children tolerated violation of ISI
("the frog didn’t eat all the flies”) but adults did not

Bill et al. (2016): ISIs boost comprehension in children
how are they

processed and

interpreted? Cremers & Chemla (2014), Exp. 1: clues

that ISIs boost reaction times compared
to direct Sls

Lohiniva & Panizza (2016); ISIs facilitate comprehension of scope
inversion but slowed down target identification

— pragmatic boost hypothesis:
the derivation of a S|, when supported by the
context, is able to boost the comprehension
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. . . ) Semantic Choice Task (SCT)
previously on "the Fantastic Island Lohiniva & Panizza (2016) Panizza,

Lohiniva & Foppolo (submitted)

| both contexts

are
compatible
with Inverse
Scope
interpretation
alle Piraten sind nicht auf das Schiff zuriickgekehrt alle Piraten sind nicht auf das Schiff zurlickgekehrt
all the pirates did not go back to the ship all the pirates did not go back to the ship
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. ; . | Semantic Choice Task (SCT)
previously on "the Fantastic Island Lohiniva & Panizza (2016) Panizza,

Lohiniva & Foppolo (submitted)

' both contexts
are
compatible
with Inverse
Scope
interpretation
alle Piraten sind nicht auf das Schiff zuriickgekehrt alle Piraten sind nicht auf das Schiff zu  {hjs context
all the pirates did not go back to the ship all the pirates did not go back to the sh only
compatible
100% - 100% - with 1S plus
o o 79 indirect
80% 80% - implicature
(pragmatic
o/ | o .
60% 60% boost)
40% 40%
] 1 T

correct wrong correct wrong
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SO now we have a test

EXPERIMENT 1

ACCESS: to a specific interpretation

offline

judgments PREFERENCE: for a scenario supporting one reading

Semantic Choice Task

Picture Selection Task with

eye movement recording

|

v

allows control
of intonation eeoew

online eye- WHEN: disambiguation takes place

" tracking data _ .
HOW: different readings are processed

unbiased intonation: Nno stress on negation or quantifier

o N o N
(2) Der Kapitan hat nicht mit allen Meerjungfrauen getanzt.

The captain has ™1 with Y  mermaids danced

The captain did not dance with all the mermaids.



EXPERIMENT 1 Semantic Choice Task

4 trials

ACCESS to ISl violation
m'
=<

NONE: not all (and possibly none)

captain

(2) Der Kapitdn hat nicht mit allen Meerjungfrauen getanzt.

The captain has ™1 with Y  mermaids danced
The captain did not dance with all the mermaids.



EXPERIMENT 1 Semantic Choice Task

4 trials

ACCESS to IS|
m’
<o

FALSE NALL: not all but some

n captain

"y
of sle

.

(2) Der Kapitdn hat nicht mit allen Meerjungfrauen getanzt.

The captain has ™1 with Y  mermaids danced
The captain did not dance with all the mermaids.



EXPERIMENT 1 Semantic Choice Task

4 trials

PREFERENCE
o~ U
r \

NONE: not all (and possibly hone) NALL: not all but some

n captain

(2) Der Kapitdn hat nicht mit allen Meerjungfrauen getanzt.

The captain has ™1 with Y  mermaids danced
The captain did not dance with all the mermaids.



EXPERIMENT 1 Semantic Choice Task

16 stories involving pirates and fantastic creatures

4 trials: ACCESS to NONE
4 trials;: ACCESS to NALL

design

4 trials: PREFERENCE NALL vs. NONE
4 trials: CONTROL w/o negation

30-40 min average length

48 German speakers per group
(adults vs. 6-10yo from 1st to 3rd
grade)

participants

choose the group of pirates that

sk performs better
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EXPERIMENT 1 Semantic Choice Task

PREDICTIONS

. if ISIs boost comprehension:
how are indirect NALL contexts more accurate
Implicatures than NONE contexts

interpreted?

how are indirect g if ISIs are costly, later disambiguation
implicatures & comparable pace otherwise
processed?

if children struggle with ISls,

INn lang. comprehension increases
development with AGE

if ISIs facilitate
comprehension in children:
pboost effect of NALL context
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EXPERIMENT 1: offline results [ >emantic Choice Task

100% -

|

failed to comprehend experimental 80% -
- to 5-vear-old sentences: they ignore negation,
4 oY despite always repeating the 60% -

sentence correctly

40% -

20% -
adults

6- to 10-year-old

NALL NONE
% choice of correct scenario

100 + 3 —— 100 -+ F -

80 - 80 - 1

<« high accuracy in both conditions

60 - 60 - More accuracy and less rejections in

NALL condition than in NONE
40 - 40 -
20 - preference for NALL increases with

age (TOLERANCE of ISl violation)

e NAE
45% : )

/ 68%

Byo 8yo adults

>

NALL NONE NALL NONE

reject - wron
J g | 55%
77%
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EXPERIMENT 1: online results @ . Semantic Choice Task

target preference

onset of nicht

Fine-grained windows analysis, nall, none trials.

6- to 10-year-old

0.9 1
0.8 4
0.7 1

0.6 1

chance line —— 5 sl

0.4 4

03
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Targ vs. Dist, nall 4 =

100 800 1500 2200 2900 3600 4300 5000 5700 6400
milliseconds

Fig. 1: Prop. of looks to target scenario: children, onset of nicht
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target preference

onset of nicht

Fine-grained windows analysis, nall, none trials.

6- to 10-year-old

0.9 1
0.8 4
0.7 1

0.6 1

chance line —5 ..l

0.4 4

03

Farg vs. Dist, none - - -

Targ vs. Dist, nall - -

condd e e - - — ———

100 800 1500 2200 2900 3600 4300 5000 5700 6400
milliseconds

Fig. 1: Prop. of looks to target scenario: children, onset of nicht
adults os:
084
07

0.6 1

chanceline — asH

0.4 4

0.3

farg vs. Dist, none - m-

Targ vs. Dist, nall — -

cond 4 - (O —

100 800 1500 2200 2900 3600 4300 5000 5700 6400
milliseconds

Fig. 2: Prop. of looks to target scenario: adults; onset of nicht



EXPERIMENT 1: online results

6- to 10-year-old

chance line

adults

chance line

onset of nicht

Fine-grained windows analysis, nall, none trials.

0.9 1

0.8 1

0.7 1

0.6 1

e 0.5 4

0.4 4

03

Farg vs. Dist, none - -_— -

Targ vs. Dist, nall - -

100 800 1500 2200 2900 3600 4300 5000 5700 6400
milliseconds

Fig. 1: Prop. of looks to target scenario: children, onset of nicht
0.9 1
0.8 1
0.7 4

0.6 1

_ 0.5 1

0.4 4

0.3

farg vs. Dist, none - - -

Targ vs. Dist, nall — -

cond 4 - . —ie

100 sbo 15'00 22'00 29'00 36'00 43'()0 so'oo 51'00 64'00
milliseconds

Fig. 2: Prop. of looks to target scenario: adults; onset of nicht

&. Semantic Choice Task

target preference

faster disambiguation for NALL
in both children and adults

(in both eye movements and
reaction times)
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6- to 10-year-old

chance line

adults

chance line

onset of nicht

i Fine-grained windows analysis, nall, none trials.
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0.9 1
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0.7 4
0.6 1

_ 0.5 1

0.4 4

0.3

farg vs. Dist, none - - -

Targ vs. Dist, nall — -

cond 4 - . —ie

100 800 1500 2200 2900 3600 4300 5000 5700 6400
milliseconds

Fig. 2: Prop. of looks to target scenario: adults; onset of nicht

&. Semantic Choice Task

target preference

faster disambiguation for NALL
in both children and adults

(in both eye movements and
reaction times)

earlier disambiguation in
children than in adults!



EXPERIMENT 1: online results

6- to 10-year-old vs. adults NALL condition

onset of nicht

y

&. Semantic Choice Task

Fine-grained windows analysis, nall trials.

0.9 +

0.8 4

0.7 4

0.6 -

group: adult
e group: child

chance line ——> 057 7

0.4 4

0.3

Farg vs, Dist, adull - s e — —————————

Targ vs. Dist, child - -

ofoun . SRR

100 800 1500 2200 2000

3600 4300 5000 5700 6400

milliseconds

Fig. 3: prop. of looks to target in NALL condition, adults vs children
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6- to 10-year-old vs. adults NALL condition

onset of nicht

’ Fine-grained windows analysis, nall trials.

earlier disambiguation in
children than in adults! 0.9+

0.8 4

0.7 4

e - = group: adult

e group: child

chance line —> 051 T

0448 v

0.3

rorq Vs, Dist. AU < ———— —- - - | e e N N N N O N N N N N N N N - -

Targ vs. Dist, child 4 -

Qroup == - e s - -

100 800 1500 2200 2000 3600 4300 5000 5700 6400
milliseconds

Fig. 3: prop. of looks to target in NALL condition, adults vs children
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&. Semantic Choice Task

The neo-Gricean

paradise
RESULTS
how are indirect high accuracy in 6-10yo and adults
implicatures o
interpreted? I less tolerance to violation in adults
how are indirect ® processing advantage for
implicatures ﬁ‘ contex supporting ISI (NALL)
processed? than violating ISI (NONE)
iNn lang. 4-5yo fail to understand negation (?!?)

development more rapid target

identification in 6-10yo than
in adults
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The neo-Gricean

paradise
RESULTS
how are indirect high accuracy in 6-10yo and adults
implicatures _ o
interpreted? = less tolerance to violation in adults
how are indirect o processing advantage for
implicatures ﬁ‘ contex supporting ISI (NALL)
processed? than violating ISI (NONE)
in lang. 4-5yo fail to understand negation (?1?)
development more rapid target
identification in 6-10yo than
In adults THE Nérten-

Hardenberg school
children conspiracy
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WHY ARE CHILDREN
FASTER THAN ADULTS?

what is the role of

iINtonation?? -
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EXPERIMENT 2

final part of the sentence

B naturalintonation = " destressed
s (stress on quantifier)

////

/

' recorded with

> from 5-6s 1o 3-4s
> more natural ——
CHANGES in EXP2 — (faster) pace

|
\\

\\\ exa(.:tly the same computerized version

> experiment to adults — » with stop-motion

' videos for every stor
and children y story



EXPERIMENT 2

: . final part of the sentence
natural intonation 7 destressed

> . |
(stress on quantifier)
\“ )
| recorded with
> from 5-6s to 3-4s
> more natural ——
CHANGES in EXP2 -~ (fastenpace
exa(_:tl-y the same computerized version
> experiment to adults - >V~_/(i}h St?lo-motiont
and children videos for every story
ADULTS should be as fast AFAWK, adults have bretter
> _ _ — » working memory, higher
) as children, if not faster linguistic/pragmatic skills
PREDICTIONS —
) stronger preference for IS, ’ intonation should reinforce

. . > . .
less tolerance to violations ISl interpretation
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EXP1 VS. EXP 2
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80 —+

60 -+

4 4

20 +

EXPERIMENT 2: offline results

EXP1 VS.

— e 100 -+

NALL NONE

I correct reject ] wrong

EXP 2

NALL NONE

é Semantic Choice Task

less tolerance to violation
+8% rejection
-11% acceptance



EXPERIMENT 2: offline results _€ >emantic Choice Task

EXP1 VS. EXP 2

100 -+

80 | less tolerance to violation

T +8% rejection
60 -11% acceptance
40 -+
20 +

NALL NONE NALL NONE
I correct reject ] wrong

sligth increase in preference (+5%)

I “\ ~ NONE
mManipulation of intonation works, Q 18% . © NALL
but relatively small difference ] | |

iNn offline results 77% - 82%
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adults

Fine-grained windows analysis, nall, none trials.

0.9 1

0.8

0.7 -

0.6
= cond: none

~cond: nall
R e e e
chance line

0.4 4

0.3 9
'arg vSs. Dist, none o == T T N —— Y —— e S G EIT G SR R DSU) RS VERD DN AN NS ONDS R GEN PR M e )
Targ vs. Dist, nall 1 = N O R D S IS B N B T S 10 BN B S S S S S S T D SR 5N B B AN B ) NS ME N D) BN S R0 B

condd s T L T rrrram—— —— e —
100 600 1100 1600 2100 2600 3100 3600 4100 4600

milliseconds
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EXPERIMENT 2: online results @‘. >emantic Choice Task

adults

Fine-grained windows analysis, nall, none trials.

after "nicht" small preference
for the "none/nall’ scenario
over the false-ALL scenario

0-7 -l \
0.6
= cond: none
~cond: nall
0.5 4=\ T = e e e o v o S 0 o g o o e e o . o e 2 9 o 2 o e 2 0 0 3 2 0w o o
chance line
0.4 1
0.3
'arg vS. Dist, none == N N DY DU R MY — —— T EE ERA BN PN SERM R D RO MESS EDY N R USRS WS REGY ZEm o mme! S |
Targ vs. Dist, nall 1 = R O S I S S e N S S [ O D S S D M R O A 0 |
Cond — corewans weeo s S O OO N N O N NN N N N N M v s S W seee
100 600 1100 1600 2100 2600 3100 3600 4100 4600

milliseconds
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EXPERIMENT 2: online results &. >emantic Choice Task

adults

Fine-grained windows analysis, nall, none trials.

after "nicht" small preference

for the "none/nall" scenario '\
over the false-ALL scenario }
4

TN

= cond: none

/ . ~cond: nall
0.5 1-\=or<-ors 7/ AR G- - - = =~ N paaplm e e L
chance line

when ISl is violated (NONE
condition) the looks to the
target decrease (increase

-arg vs. Dist, n . . - e —— i e e o e e e e e et () S R e o e

in uncertainty)
Targ vs. Dist, . - = S e T S N O D G S ) N M Y D O G SR D
Cond corewans wes s s S O OO N N O O N N N N N M ¢ e e w—e seee
160 660 11'00 16'00 21'00 26'00 31'00 36'00 41'00 46'00

milliseconds
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EXPERIMENT 2: online results &. >emantic Choice Task
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EXPERIMENT 2: online results

adults Exp2 vs. children Exp1

Fine-grained windows analysis, nall, none trials.
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adults Exp2 vs. children Exp1
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EXPERIMENT 2: online results &. >emantic Choice Task

broad time-windows analysis adults

greater difference between
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in earlier time-window
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broad time-windows analysis

NALL condition: ADULTS, NALL condition:
EXP1vs EXP2 ADULTS, EXP2 vs CHILDREN EXP1
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greater improvement in
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difference between
children and adults is
smaller, but still present
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turning adults Hardenberg school
into children children conspiracy
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RESULTS

it seems that "not all but
some" is the first available
— representation of the

large difference between sentence as soon as "all" is
context supporting ISI (NALL) combined with negation

vs. context violating ISI (NONE)
The neo-Gricean
paradise
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(» ambiguity
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— direct implicatures

B the girl ate some of )the girl ate some but not all
The neo-Gricean . the cookies of the cookies

paradise |
S|
alternatives
3 =

WHY are ISIs > Sls maybe alternatives to ISIs are always active because they are
& computed by default? part of the Logic Form of the asserter proposition

| ISI
| alternatives

_'v v—l

- Lindirect iImplicatures
the girl didn't eat all of the girl didn't eat all of the cookies but

. 2
the cookies she ate some
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