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Does the human parser...

eagerness ...derive every consequence of the
grammar and input as soon as possible?

1+ Wty ehal 15 rhot derived?

expectation ...place bets on unseen
continuations?

1 So, wch ones?



Models of human
sentence comprehension

parser : (grammarG, utterancew) ! derivation |
|

‘w! L(G)



Models of human
sentence comprehension

parser : (grammarG, utterancew) ! derivation |

|
‘w! L(G)

Incremental parser . (old parser stateword) ! new parser state



Models of human
sentence comprehension

parser : (grammarG, utterancew) ! derivation |

|
‘w! L(G)

Incremental parser . (old parser stateword) ! new| parser state
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Plan of talk

1.Tabor, Galantucci & Richardson

2 A parser’s decisions



Tabor et al JML 50 355-370

The coach smiled at the player (who was)...
... tThrown.ambiguous @ frisbee by the opposing team
... tossed ambiquous @ frisbee by the opposing team

Reduction +/-overt marking of passive RC
Ambiguity thrown can only be passive



thrown can only be passive

(1) a tossedcive Mary the ball

b The ball was tosse@assive t0 Mary
(2) a. thrown gciive Mary the ball

b The ball was thrownpassive to Mary



Reduced condition

The coach smiled at [s [np the player] tossed a frisbee...
SUCAH arn 4 clive Sentence twout/d

Ae angraMMaZ‘ /‘C’/d/ 17 Z‘/’//‘S COnZ‘eXZ‘

The coach smiled at [ne [np the player] thrown a frisbee...

ﬁd\f SviZed rrod 1£ier £ids £ine



Unreduced condition

" Subject/! Modifier

T

... [rc [Np the player] who was tossed a frisbee...

... [rc [np the player] who was thrown a frisbee...



High local coherence

+Ambig
(e.g. tossed)
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Fig. 1. Mean residual reading times from Experiment 1. Error bars show one standard error around each data point.
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Interaction is significant in at p<0.05

o regiontwo$homoph
Q —
— Ambiguqgus
o - - - unAmbiguous
- ~
n
o
8
2 3 -
-
Q
(@)
)
| - O .
y— LO
e
-
©
=
o
Q —
o _|
ep)

unreduced reduced

regiontwo$reduct



Problematic

Tabor JML50: [s the player tossed a frisbee] saps
representational resources.

Problem: what is the right way to extend the successful
SOPARSE model (JEP30) to other syntactic constructions?

Gibson JML54: Left-context tendencies trade off against
morphology through multiplication.

Problem: “the top-down component needs to be worked out
IN more detail in order to provide an analytic model.”

Hale NAACLO1: Surprisal over all expectations.
Problem: Left context would always rule out illogical
structure-building. Model is more eager than people.



Promising

parsing strategy
ordering on consequences of the input! grammar

NP! NP PP  « need to see both an NP and a PP before

1 | conclude there is NP postmodification”
DP! k

“My expectation for a DP can be
NP exchanged for expectations about a D and
an NP right next to each other”

A/ 1nds a pdl‘éer lo cerlan dSpeCZ‘S o lefl context
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2 A parser’s decisions



A General Parser

procedure GLC (Grammar, JInputString)
choose one of the viable
match the selected

predict ! attach

of a rule LHS " Trigger Rest # GLC with Trigger and matching LHS

replaced by Rest on

predict

of a rule LHS " Trigger Rest # GLC with Trigger replaced by Rest on

shift #  GLC with W pushed on |
a word W ,
popped from InputString
scan B GLC with matching W popped on

and popped from InputString

end procedure

left corner when |Trigger|=1



N = GPSG

DP VP
N
Det N1 Vactive PP
\ N
the N smiled P DP
AN
coach at Det N1

N\

the N1 Srel
VPpassive

/ SN

player Vpassive

//\

tossed P

a N by

frisbee

DP
I\
Det N1
TN
the Adj N1
|
opposing N

team



Ambiguity

S
B VP Vpassive! tossed
t $ e :
thecoach L~ oo Vactive! tossed
| AR
smiled p |D'I-3
a T Vpassive! thrown
”le N!1 : "Srel
| #H # $ %
N

player  tpssed

.rﬁ.ove(action:shift(tossed) oldstack:['Srel')
move(action:glc('Vactive'#| tossed J#nil) oldstack:[neg(tossed) 'Srel'])
move(action:glc('VP'#['Vactive'l#['PP']) oldstack:[neg('Vactive') 'Srel])
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t $ e :
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| AR
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Amblgmty costs 7000 steps

P VP Vpassive! tossed
t $ IR
the coach , L~ ", Vactive!l tossed
| Ch
smiled p .D-I-D
a T Vpassive! thrown
”le N!1 !. "Srel
| #H " $ %
N

player  tossed /ef’z‘ CO/?Z‘QXZ( 5}//)750/

.rﬁ.ove(action:shift(tossed) oldstack:['Srel'])
move(action:glc('Vactive'#| tossed J#nil) oldstack:[neg(tossed) 'Srel')
move(action:glc('VP'#['Vactive'l#['PP']) oldstack:[neg('Vactive') 'Srel])

predict predict ! attach shift scan

tossed 7343 1903 2468 0

thrown 8 [ I 0



Oracle

954



Priority Oracle

954



Grammar-aware Oracle

x! y1l Ghas arule of the formy " =«... x IS a left corner ofy

left corner table the
transitive closure !
of | Is a cache o
grammatical lemmas
iIndicating which stack
states are ultimately
reducible

Reducedcondition leads to a garden path

Vpassive | VPpassive! Srel
ﬁf—/

depth2

but

Vactive | VPactive £ Srel
—__

depth2

This relationship is too distal for some participants to work out.



Easy

move(action:shift(who) oldstack:[OSrelO])

move(action:glc(ONPrelO#[who]#nil) oldstack:[neg(who) OSrelO])
move(action:glccomplete(OSrelO#[ONPrelOJ#[OVPQO]) oldstack:[neg(ONPrelO) OSrelO))
move(action:shift(was) oldstack:[OVPQO])

move(action:glc(OAuxO#[was]#nil) oldstack:[neg(was) OVPQO])
move(action:glccomplete(OVPO#[OAuxOJ#[OVPpassiveO]) oldstack:[neg(OAuxO) OVPO))
move(action:shift(tossed) oldstack:[OVPpassiveO))

AReducedcondition is smooth sailing

!\/passive L, #VPpassiv§
depth1

but
!\/active A, Q/ Ppassivgzp

depth1

This relationship is easy for everyone to work out.



How Ambig interacts with Reduced

depZV’l*:? Orac/e
re?a/rea/ o avord (7P

+Ambig -Ambig

+Reduced | Modifier

-Reduced | ! Modifier | Modifier

a/epZ‘/’l —1 Orac/e

| lexicon rules owd (77
Swuffices to avord (7P



Limited rationality account

Predicts sub-distinction between
ethose who know Vactive! Srel

oethose who don’t



Tabor et al’s data are bimodal

Magnitude of Ambiguity Effect by Subject

Frequency
2
|
I
I
J

I I I I I I
1200 1100 0 100 200 300

Ambiguous ! Unambiguous, Region |, Reduced Condition



Conclusion

Denial of total eagerness : The left corner
strategy leaves some deductions to the Oracle.

This yields a garden-pathing account for the lack
of eagerness suggested by Tabor et al’s results.

It provides a grammar-based characterization of
states that require powerful Oracular help.



Prospects

1.The GLC stack machine is an account of how top-down
and bottom-up info combine.

2.|t can use statistical, discoursal, or any other sort of info to
guide its search

3.The categories on its stack formally define phrase-
structural expectation s.

a.Parsing strategy is a separable claim that is crucial for
adeqguate account of Tabor et al’s data.

5.YOU can use the implemented parser to try different trigger
settings, grammars.....

http://www.msu.edu/~|thale/software.html
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