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Case studies in processing
Binding and predicates

Ingredients standard binding theory:

· coindexing

· c-command

· locality: governing category (minimal category containing bindee, a governor and a SUBJECT)

· John expected [GC the queen to invite him/*himself for a drink
· [GC John expected [IP himself /*him to be able to invite the queen]]
Unitary conception of anaphoric relations: one system

Consider standard condition A (Chomsky (1981): 

· An anaphor must be bound in its governing category
Exempt anaphors in English:                                                                                           

(1)
a.
Max1said [that the queen invited [himself*1] for tea] 
b.
Max1 said [ that the queen invited [Lucie and himself1/him1] for 
tea]


c.
It angered him1 that she...tried to attract a man like himself1.


d.
*It angered him1 that she tried to attract himself1.

Compare with:

(2)
a.
Max said [that the queen1 praised  [herself1] during the meal] 

b.
It angered him that she1...tried to attract a woman like herself1.
· Problems for standard condition A

Question: how different is binding in (1) and (2)? 

Theoretical claim (Reinhart and Reuland (1993): 

· The dependency in (2) is syntactically encoded
· The dependency in (1b-c) is not: interpretation by discourse strategy ("logophoric" interpretation)
Key factor in locality: predicates and co-argumenthood 

Dutch and (most?) other languages: simplex and complex reflexives 

Also exemplified in English:

(3)
a. John washed = John washed himself


b. John hated =/= John hated himself

Dutch

(4)
a.
George schaamt zich/*hem/*zichzelf

George shames SE/him/himself

b.
George bewondert zichzelf/*zich//*hem

George admires himself/him/SE 

c.
George praat over zichzelf/*zich/*hem

George talks about himself/SE/him

d.
George wast zich/zichzelf/*hem

George washes SE/himself/him



e.
Klaas duwde de kar voor zich/hem/*zichzelf uit 

Klaas pushed the car out before SE/him/himself

(5)
a.
Oscar voelde [zich/*hem wegglijden]




Oscar felt [SE/him slip away]



b.
Oscar overreedde zichzelf/*zich [PRO te zingen]




Oscar convinced himself/SE [PRO to sing]

Pattern: Reflexivity of a predicate must be licensed:

· intrinsic reflexivity of the predicate itself ( no external marking with SELF needed
· extrinsic reflexive-marking by a SELF-anaphor
· where anaphor and antecedent are not co-arguments reflexive marking is not required

Complementarity between anaphors and pronouns:

Effect of chain formation and economy: 

· a simplex anaphor has unvalued features 

· feature sharing with its antecedent 

· syntactic encoding of the dependency ( cheaper than using a pronominal, hence preferred where possible

· if  the syntactic configuration blocks feature sharing (
· no complementarity obtains &

· non-syntactic interpretation process (involves discourse  - "logophoricity) 
Binding conditions in Reinhart and Reuland (1993) 
Typology of anaphoric expressions
(i)
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Binding conditions:

A:
A reflexive-marked syntactic predicate is reflexive

B:
A reflexive semantic predicate is reflexive-marked

Supplemented by chain condition: Encode a dependency via syntactic chain by feature checking/Agree  where possible: 

Informal representation of the dependency: 

(6)    DP
I

V
SE-anaphor
|_____||__________||_______|

Agr


Structural Case

Whether syntactic chain formation is possible depends on the nature of Φ-element and the nature of the path between the Φ-element and its antecedent, specifically its link with V.

(7)    DP
I
V
[XP... X  .. SE-anaphor....]

|_____||____||____________|

Agr


???

Reuland (2001, 2005): SELF-marking is a syntactic process

(8)     John saw  himself
SELF is an element with reduced semantic content (possibly identity predicate). It undergoes covert movement/adjunction onto the Verb, turning it into a reflexive predicate. 
(9)
a. 
DP .... [saw]  [ him [ SELF]] 

b.
DP .... [SELF saw] [ him [ e]]

( Obligatory binding where movement can take place, and logophoric interpretation of Pron-self in positions from which movement is blocked.

Case Study 1:

Anaphors versus Logophors

Harris, T., K. Wexler, P. Holcomb. 2000. An ERP Investigation of Binding and Coreference. Brain and Language75, 313-346

Report on an ERP investigation of picture noun reflexives. 

· ERPs are changes in voltage recorded at the scalp which are time-locked to specific stimulus events. 

· ERPs show a sensitivity to certain grammatical and semantic processes in spoken and written language. 

· A negative-going wave with a peak latency of 400 ms (N400) is larger in amplitude to words that are not supported by a given semantic context. 

· One interpretation of this pattern is that the N400 reflects the process of semantic integration. 

· A different ERP component, the P600 (a positive-going wave peaking around 600 ms), has been shown to be sensitive to certain syntactic processes; its relative amplitude is larger whenever a reader or listener detects a structural violation

Illustration of experimental paradigm:

(1)

a. *John's brothers like himself



b.   John's brothers like themselves

(2)

a.    #John's brothers like [Bill and himself]



b.    John's brothers like [Bill and  themselves]

Results: 

· P600 in (1a) (  binding/agreement violation

· No P600 in (2a): yet, implausible logophor

Conclusion: 

The processor distinguishes between dependencies that are structurally encoded (binding) and dependencies that are not.

Case study 2

Dependencies in Broca's aphasia (Piñango (2001))

Subject: Interpretation of pronouns and reflexives in Broca’s aphasia. 

Off-line studies (truth value judgement tasks): 

Broca's patients: perform well in comprehension of reflexives; 

poorly in their comprehension of pronouns ( condition B errors ( impaired processing capacity. 

On-line studies (priming) Love et al. (1998): 
(1) 
The boxeri said that the skierj in the hospital had blamed himi/*j/himselfj/*i 1 for the
recent injury

At 1 a letter string  flashes on a monitor. 

Task: Assess whether the string flashed is a word of English. 

For reflexive: 

1. "Correct antecedent" condition: flash word semantically related to skier. 

2.  "Aberrant antecedent" condition:  flash word semantically related to boxer. 

Comparison with two control targets

For pronoun: 

1. "Aberrant antecedent" condition: flash word semantically related to skier. 

2.  "Correct antecedent" condition:  flash word semantically related to boxer. 

Comparison with two control targets

Interpretation:  Binding is reflected as facilitation: Facilitation obtains when the reaction time  (RT) for the related target is significantly lower than the RT for the unrelated target.  

Thus:  At the point of the test element the related target elicits a lower RT than the unrelated target ( facilitation for the related target ( binding.

Results 1: 

Normal controls and Wernicke's:  

- Activation at the pronoun for  boxer ( antecedent for the pronoun

- No activation at the reflexive for boxer ( does not act as antecedent for the reflexive. 

- Activation for skier at the reflexive 

- No activation for skier at the pronoun

Interpretation of results: Subjects exhibit correct binding relations

Results 2: 

Broca's patients:

- No priming at reflexives (in off-line tasks they perform well)

- The pronoun primes for the wrong antecedent (skier). 


Explanation: 
 i) syntactic tree formation for sentence interpretation is "slowed-down" in Broca's patients (by limited processing capacity)

 ii) non-syntactic information emerges as a potential competing source of sentence interpretation (e.g., coreference). 

Above-chance performance for reflexives in off-line techniques:

- The interpretive system waits for the syntactic structure to be formed (even if the formation of the syntactic tree is slowed down)

- Without it, no interpretation of the reflexive is possible. 

Bad performance for reflexives in on-line studies:

- The task taps the system when the syntactic tree is still not fully formed (slowed down in the Broca's system ) ( the reflexive cannot be properly interpreted ( no facilitation of the antecedent. 

Aberrant priming for pronouns:

- Coreference (a non-syntactic process) is always available for the  interpretation of pronouns.

- Without fully formed syntactic tree coreference becomes the only means of interpretation available ( misleads the system 

Conclusion:

- interpretation of pronominals per se is not dependent on the integrity of Broca’s area

-  bound-variable interpretation is dependent on Broca's area.

( A  proper understanding of anaphoric dependencies requires theories that distinguish between processes within different linguistic subsystems (semantics/discourse versus syntax proper). 

( The study of language breakdown presents a source of evidence in the investigation of the language system at all levels of description.

Case study 3

Grammar versus discourse in normal adults

Piñango, Maria, Petra Burkhard., D. Brun. Sergey Avrutin. 2001. The
Architecture of the Sentence Processing System: The Case of
Pronominal Interpretation. Paper presented at SEMPRO 2001.

Goal: examining grammar-discourse relations 

· Investigation of the interpretation processes of different types of anaphoric elements  during real-time sentence comprehension. 
· Two experiments assessing the following contrasts:
- bound variable pronoun (1a) vs. referring pronoun (1b) 

- coargument reflexive (2a) vs. exempt/"logophoric" reflexive (2b)
 
(1)
a. Everyonei thinks that students like himi…. 
(bound variable pronoun (BVP))
b. The teacheri thinks that students like himi…. 
(referring pronoun (RP))
(2)
a.  The lawyeri who was young defended himselfi….
(coargument reflexive (CR))
b. The daughteri hid a present behind herselfi….
(exempt reflexive (LR))
 
· In the (a) cases: interpretation by grammar alone

· in the (b) cases, the language processor has to access information beyond that provided in the syntax. 
Experimental paradigm: Cross-Modal Lexical Decision Interference Paradigm

· two tasks compete for processing resources

- understanding a sentence (primary task)

- performing a lexical decision (secondary task)

The RT to the lexical decision represents an indicator of the amount of resources required to construct the interpretation of the pronominal. 

· Whenever the processing mechanism needs to access discourse information, additional computational work is required. 
· The interpretation of (b) cases will be costlier to the processor as compared to the (a) counterparts. 

· Hence, processing of the (b) cases should reduce the amount of resources available for the secondary task ( higher RT for this task. 
Results: 
For both experiments: 

· Difference in RTs for the control position was non-significant.
· The RTs in experimental position for RP's were significantly higher than for BVP's (t(19)=3.65, p=.001). 
· RTs for LR's were significantly higher than those for CR's: (t(26)=1.70, p=.005). 
Conclusion: 

· The results support models that distinguish between types of processes involved in interpretation. 

· the results suggest that representational distinctions regarding grammar vs. discourse are reflected in the course of real-time processing.   
