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3. The Theta system.

3.1. Question B: Unaccusative-reduction.  

Standard view: 

The two entries in (14) are listed separately in the lexicon ( against the lexical uniformity hypothesis (6). 

(14)
 a) break <θ1, θ2>: Lucie broke the plate.

      
b) break θ2: The plate broke.

Options: 

i. Pesetsky (1995): (14a) results from causativizing (14b). 
ii. Chierchia (1989): unaccusatives derive from a two place verb by reduction. 
( reflexive morphology is found when reduction applies. 
Assume: one reduction operation, operating on a pair of an external and an internal role and reduces either one. 
(46)  
Reduction: 


V (θ1, θ2) ( R(V) (θn)

Red (2) ( unergative (reflexive) structure)

Red (1) ( unaccusative structure 

Interpretation: 2 ( two roles are bundled



1 ( external role is expletivized

Question: Why asymmetry?

Morphological realization: 

Dutch, Italian, and English:  verb itself has the same morphology in both. 
Hebrew: same verbal stem occurs in two different verbal templates ('binian's):


kimet/hitkamet -wrinkle; heziz/zaz -move; patax/niftax –open

Crosslinguistically: many (possibly all) unaccusative verbs have an active transitive alternate in some language or another. 

English: come and die don't have alternates


Hebrew: bring is the transitive alternate of come (same stem, different verbal 
morphology (hevi (brought)/ ba (come)). Same for die (met (died)/hemit (killed)). 
Chierchia: Italian grow=crescere  has only the unaccusative entry.
Chierchia:
Unaccusatives with no transitive alternate are derived from an abstract 


transitive verb, with the result frozen. (NB: Lexicon must contain frozen forms 

anyway.)

Unified reduction ( other similarities between reflexives and unaccusatives

Dutch: saturation and reduction mutually exclusive ( inability for unaccusatives to impersonally passivize:

(47)
a) Er werd gesprongen 



there was jumping 


b) Ex (jump (x))

(48)
a) *Er werd gegroeid.



there was growing


b) Ex (R(grow) (x))
(37)
 a) *Er werd zich gewassen



there was self-washing)


b) Ex (R(wash (x,x)))
Generalization: In both, reduction is excluded since it has no two free roles to operate on.
Left: question A: what is the set of actual unaccusative verbs?
3.2. θ-features.

Lexical-semantics work on unaccusatives: look for properties of the unaccusative verbs themselves ( it looked at the output, rather than the input of the reduction operation. 
Conclusion: outputs of reduction do not share significant properties 

( different line: look for the lexical properties of the input set and determine what allows the external role to be reduced in just this set.
Intermezzo: θ-selection (Reinhart 1991, 1996). 
Standard assumption: the lexical entry specifies not just the number, but also the type of thematic roles a verb selects (e.g. agent, cause, experiencer, instrument, and theme (or patient))

· Works for verbs in (51) - (52): only select an agent

· doesn't work for many other verbs (as in 49, 50)

(49) 
a) Max opened the window (in order to enter) (agent)
      
b) The key opened the window (*in order to be used) (instrument)

c) The storm opened the window (*in order to destroy us) (cause)
(50)
a) Max / the stick / the blast rolled the ball.


b) The painter / the brush / autumn reddened the leaves.

      
c) Max / the storm / the stone broke the window. 

      
d) The enemy / the waves / the bomb drowned the boat


e) Max / the storm / the hammer enlarged the hole in the roof.


f) Max /exercises /bicycles developed his muscles.

(51) 
a) The father/*the spoon/*hunger fed the baby.


b) Max / *the leash / *hunger walked the dog to his plate.


c) Max / ?the whip / *the rain galloped the horse to the stable..

(52) 
a) The baby/ *the spoon /* hunger ate the soup.


b) Lucie/ *The razor/*the heat shaved Max.


c) Lucie/ *the snow/ *the desire to feel warm dressed Max
Problem: How to state selectional restrictions (ruling (50) in, and (51-52) - out)?

· Assumptions hitherto entertained  ( open must be listed as three entries, each selecting a different external θ-role.

Alternatively: search for a system of formal features that compose θ-roles, and define θ-selection.
Prime issue: the linguistic coding of causal relationships (Jackendoff's 'actor' tier). 
· Causality plays a crucial role in all discussions of thematic structure. 
· Overlap between cause and agent: if an argument is an agent of some change of state, it is also a cause for this change. 
· Label the feature whose value they share [c] - cause change. 
· agency:  volition and intention ( label [m] - mental state. 
· volition/intention: distinguishes experiencer from theme or patient. 
· [+m] entails animacy, but not conversely. An animate patient of an event (say someone who got hit) may have all kinds of mental-states associated with that event, but irrelevant for the linguistic coding in argument structure. 
binary features ( the familiar θ-roles being defined in (53).

(53) 
[c] = cause change.


[m] = mental state involved.


agent  cause/instrument theme/patient  experiencer 

[c]  
+  

+   

-  

-

[m]   
+ 
 
-    

-   

+
lexical generalization;
(54) 
A cause role is an instrument iff an agent role is also realized in the derivation, or 
inferred in the interpretation.

NB1: 
[-c-m] can stand for theme, affected patient, and any further internal role, including 
source and goal. 
NB2:
The system also generates  [+c], [-c], [+m], [-m], and [] (Marelj 2004) 
Reconsider problem with open, etc. [+c] is the solution: 

· the verbs in (50) select a [+c] external role - not specified for [m]


the verbs in (52) select [+c +m]. 
( lexical entries in (55):
(55)
a) break(θ1 [+c], θ2 [-c -m])


b) shave/eat (θ1 [+c +m], θ2 [-c -m])
Assumption: when a verb selects a role specified only for one feature it can be interpreted with any value for the other feature. 
(
 θ1 [+c] in (55a) can be interpreted as either [+c +m]/agent, or  [+c -m]/cause/ 
instrument. 

θ1 [+c +m] in (55b) can only be interpreted as an agent.
3.3. Question A: The unaccusative set. 
Generalization: 
The set of transitive verbs selecting [+c] is the set of transitive 



alternates of unaccusative verbs. 



Crosslinguistically: there is hardly any unaccusative verb that does not 


have, in some language, a transitive alternate selecting [+c]. 
( 
(56)
A verb is unaccusative iff its verbal concept includes a [+c] role, and this role is 
reduced (is not realized).
First step towards solution of the learnability problem: 

· each verbal concept corresponds to one lexical entry. 
· she moved ( activate the concept underlying move ( includes a [+c] participant. 

· (56) ( verb must be unaccusative

3.4. Other approaches.

3.4.1. Levin and Rappaport's lexical semantics. 

Levin and Rappaport (L&R, 1994, 1995):  properties of the "eventuality which the verb describes" 


Two properties characterizing the set of verbs showing the transitive-unaccusative 
alternation: The eventualities they describe are a. 'externally caused', and b. "can come 
about spontaneously, without the volitional intervention of an agent" (p. 102). 

Claim: external causation should be witnessed also in the unaccusative entry, and not 
just in its transitive source. 
Contrast between break and glow:


The vase broke by itself vs *the amber glowed by itself
Observation: 
A vase must be breakable to be able to break



Something must cause the amber to glow 
Moral: 
It is impossible to define properties of the human language in terms of 


properties of the world it can be used to describe.
L&R:  unaccusative verbs that could not be possibly described as 'externally caused':


exist, come, remain, exit, happen, arise. 
L&R:  two types of unaccusative verbs: i. derives from a transitive entry; ii. originates as 
unaccusative (and includes internally caused verbs listed as unaccusative).
Claim: class ii verbs lack a transitive alternate universally

But: In Hebrew, these verbs do have a causative alternate. 
L&R: These alternations are not in the 'pieel-hitpael' pattern (which is the morphologically 
reflexive form), but either in 'paal-nifal' or the 'hif'il' pattern ( they should not count


yacar /nocar (create/become, come to exist), maca / nimca - (find/exist - an alteration 
found in several unrelated languages), (yaca/hoci - (exit/take out), nish'ar/hish'ir 
(remain/leave something)). 
Reinhart: The transitive alternates of the 'existence-appearance' set do not only exist, but also show the same [+c] selection, as witnessed in (57) ( conform to definition (56).

(57) 
a) hamada /einstein /ha-microscop xolel shinui b-a-olam.



Science /Einstein /the microscope brought-about a change in the world.


b) ha-hitragshut /lucie hocia oto me-ha-mita.



exit (transitive) him from the bed.



The excitement /Lucie got him out of bed.


c) ha-hatkafa /lucie mac'a oto lo muxan



The attack /Lucie found him unprepared. 
( 
'existence' verbs confirm:

· unaccusative verbs are uniformly derived from a [+c] verbal concept

· the outputs of 
reduction need not themselves share any semantic properties.
3.4.2. Pesetsky's causativization. 

Next question: Cannot (56) be captured by deriving the transitive entries from the 


unaccusative entries?
Pesetsky (1995): 
Unaccusatives, reflexives and subject-experiencer verbs (like worry) are 


the underlying forms




an affix CAUS enables deriving from them the transitive entry.
Note: Does not tell us what the class of unaccusatives is, should be taken as primitive/listed

Observation:  The role enforced by CAUS should be [+c], thus deriving the same selection-

facts. 

Observation: 
A lexical operation which causativises a verb, adding a θ-role, does exist.



Hebrew: the transitive three-place verb dress - causative morphology -  is 

derived from the two-place verb wear (lavash (wear) ( hilbish (dress -


transitive). 
Reinhart: Morphological considerations cannot decide.

The following considerations can: 

Consider standard examples of causativisation in (58a-d).

(58) 
a) They ran / galloped /walked ----> She ran /galloped /walked them.


b) They worked hard ---> She worked them hard.


c) Danny axal bananot. ---> aba heexil et Danny bananot.


Danny ate bananas. ---> Daddy fed (acc) Danny bananas.


d) Danny lavash meil. ---> aba hilbish et Danny meil.


Danny wore (a) coat. ---> Daddy dressed (acc) Danny a coat.


e) Max / *the leash / *hunger walked the dog to his plate.


f) Max / ?the whip / *the rain galloped the horse to the stable..


g) The father/*the spoon/*hunger fed the baby.


h) *The cold weather dressed him with a coat.


i) The rain made the horse gallop to the stable.


j) The cold weather made him wear a coat.
More complex operation:


It may transitivize a one place verb, as in (58a,b)


derive a three-place verb out of a transitive verb, as in (58b,c). 

Involves also a change in the original thematic structure. 
(58b): Max in the 1-place version is an agent, but in the causative entry it looses its [+c] (or 
[+m]) feature. 
· Previous alternations do not involve any change of θ-features.

· crucial difference between the transitive alternates of unaccusative (and experiencer) verbs, and verbs derived by causativization, is in the features of the external role. 
· Verbs derived by causativization allow only an agent, rather than any [+c] role

· in (58e-h), they cannot occur with a cause or instrument subject. 
· This cannot follow from any lexical or semantic property of the verbs. 
· The causative propositions expressed, e.g. in (58i,j) just cannot be expressed with lexical causativization. 
Problem for this line: If the transitive alternates of unacccusatives are also derived by this causativization operation, how can the different selectional restrictions could be captured?  

Reinhart's proposal: 


General diagnostics for lexical causativization, across languages: 

- Lexical causativization adds a [+c,+m] role (agent) to a verbal entry. 

- Syntactic causativization selects [+c], as illustrated for English in (58i,j).) 

Independent of the θ-properties of the entry being causativised: 

- Causativization adds a [+c+m] role even if the original entry does not have it.


- In a equals b, a has no animacy restrictions (no [+m] feature). 

- Causativization ( She equaled a to b ( the external role is an agent. 

(Same with compare, and parallel). 


( verbs selecting [+c] are not lexically derived, even if they occur with causative 
morphology. 
Recapitulating: the set of verbs selecting [+c] is strictly defined, the unaccusative set is not,.
3.5. Deriving the unaccusative set. 

3.5.1. A constraint on role reduction. 

Consider: 

(46)  Reduction: 


V (θ1, θ2) ---> R(V) (θn)

(46) each transitive entry ( both an unaccusative and an unergative (- reflexive) entry:
(59) 
a. roll <θ1, θ2>: Lucie rolled the stone

      
b. R(roll) θ2: The stone rolled 


c. R(roll) θ1: Lucie rolled.

(60) 
a. wash <θ1, θ2>: Max washed the dishes

      
b. R(wash) (θ1): Max washed 

      
c. *R(wash) (θ2)

How to exclude (60c)?

Whether the external or the internal argument is reduced has substantial effect: 

(61) 
a. ...hitgalgel yeled /Rolled a boy – (Hebrew)
      
b. *..hitraxec yeled /washed a boy -

(61) 
c. Max wast zich /Max washed himself (Dutch)
      
d. *Max wast


e. De suiker loste op /The sugar dissolved.
Dutch: Reflexive reduction is always marked with a zich, which fills the position of 

the internal role. 

Unaccusative reduction cannot realize a zich (since that position is occupied by the 
remaining argument. Unaccusatives in Dutch have the same form as in English 
Captured by:

(62) 
Constraint on role-reduction: 


A thematic role specified as [+m] cannot be reduced.
( only an external [+c] (or [+c -m]) can be reduced.

( 
no restrictions on reducing internal roles (which are not [+m]) ( nothing excludes 
deriving also an unergative entry for a transitive verb like roll. 
(19): a [+c] verb to have both an unaccusative and a reflexive entry
(19) Dutch


a) De suiker is (onmiddellijk opgelost in de thee). 

            
The sugar BE dissolved



The sugar (immediately dissolved in the tea.)


b) De suiker heeft zich opgelost.

            
The sugar HAVE dissolved SE (itself)



The sugar dissolved.

· Reflexive-unaccusative alternates are also possible when no reflexive morphology is present. 
· Unergative alternates of unaccusatives:  the unergative alternate is just the reflexive alternate obtained by reducing the internal rather than the external role.
Borer (1994):
(63) 
a) hayeled nishar li ba-park



the-child remained cl(to me) in the park



=(roughly) My child remained in the park


b) hayeled nishar lo ba-park



the-child remained cl(to him) in the park.

· possessive dative-clitic li of (63a) is possible only with internal arguments. 
· the dative-clitic of (63b) usually associates with external roles. 
· (63): the same verb can occur with both clitics ( two entries. 
· (63a): reduction of the external role of the transitive input (hish'ir -left), 
· (63b): internal argument is reduced.

3.5.2. Reduction of the internal role.

General assumption: unaccusative verbs are rather free with their unergative alternates. 
Chierchia (1989) and Levin and Rappaport (1990, 1995):  

· always an option with animate arguments 
· realized as theme, in an unaccusative derivation, or 

· agent, in an unergative one: 
Agenthood tests:

 (64)
 a) Lucie rolled in order to impress us


b) Lucie rolled on purpose.

(65) 
a) *Lucie rolde zich om indruk op ons te maken / opzettelijk



Lucie rolled zich in order to impress us/ on purpose


b) Lucie rolde om indruk op ons te maken / opzettelijk

Problem: 
A verb with a reduced internal argument is necessarily marked in Dutch with

zich. If an unaccusative verb can freely have a reflexive entry ( expect to find

 (65a) but: * Only the unaccusative entry in (65b) is possible.

Puzzle in (65b): how can a standard unaccusative show these agentive properties?

Lasnik (1988): Many cases which appear to involve agent control are instances of event 


control ( the value of PRO in (66) is not the agent (the one who broke the 

vase), but the event of breaking the vase. 
(66)
a) The vase was broken in order (PRO) to hurt us.


b) (In order for) the breaking of the vase to hurt us.

· Volition follows when adverbials (in order to, on purpose) imply the existence of an agent. They can be used also if an implicit agent can be semantically implied, rather than syntactically realized.

Further check: The value of PRO is an event ( the verb predicated of PRO must be of the type that selects [+c], but not [+m] or agent ([+c +m]): 
(67) 
a) Lucie fell (to the pool) in order to attract attention


b) */?Lucie fell (to the pool) in order to swim.


c) Lucie undressed in order to swim.

(68) 
a) *Lucie fainted in order to rest.


b) Lucie washed in order to rest.

swim, rest: animate (agent) subject

· reflexive predicates: agent role syntactically realized ( can control the PRO of such verbs, as in (67c) and (68b). 
· no such argument exist in the unaccusative cases ( (67b) and (68a) are impossible.

( no reason to assume massive availability of unergative alternates for unaccusative verbs. 
· Yet: with no further assumptions, they are generated by the system. 
· Animacy of the argument is irrelevant: Reduction can generate an unergative entry also for The stone rolled, The sugar dissolved, or The door opened. 
· Dutch: such an entry exists for dissolve

· German: it exists for open
· Neither Dutch or German: such an entry for roll. 
( 
Where the reduction operation is lexical, reflexive reduction is much more restricted 
than unaccusative reduction. 

The reflexive-marked unaccusatives in Dutch and German (like Die Tur offnete sich) 
are sufficiently restricted to assume they are frozen in the lexicon
4. What does it mean? 

4.1. The interpretation of θ-features (Theta meets Inference). 

Capturing meaning in abstract representations with predicates invisible in the overt strutcure.

It is common in lexical semantics to assume that capturing lexical meaning requires abstract semantic representations which contain predicates invisible in the overt structure (Dowty (1979), Chierchia (1989), Levin and Rappaport (1995)) 
(69) break:


a) [[y do something] CAUSE [x become BROKEN]] (L&R)


b) λx λy Eb [CAUSE (b(y), BROKEN(x))]



(Some action b of y caused BROKEN (x)) (Chierchia)

69i) 
Max broke the glass ( The glass broke.

CAUSE is not a logical relation. Its only definable entailment is precedence: 
· If CAUSE holds between an action b and an instance i of the property λx(BROKEN(x)), then b precedes i (and i holds, since b&i holds). 
( one cannot logically infer from (69b) that if not b, then not BROKEN(x). 

How can representations such as (69) get associated with verbs or sentences? 
· Causal relations are imposed by humans on the input from the world

· The linguist's task: to understand what it is about language that enables speakers to use it to describe their causal perception. 
· Reinhart: "An alternative to the search in the realm of invisible abstract structures, is to look at the block stones that we know already that sentences are composed of."

· The θ-roles are included in the minimum necessary to relate verbal concepts to syntactic derivations, hence to sound ( what other work they do in relating derivations to the cognitive systems? 

The question: 
What properties of the concepts-system enable its interface with the inference 

system? 


Interfacing requires: the formal θ-features of the central concepts-system 


(the Theta system) should be legible also to the inference systems. 


The inference system can read both the structural information of the


computational system (which provides the basis for logical representations) 

and the formal features of verbs, which provides the basis for causal 


interpretation.
Causal perception:

Shen (1985): 
Humans use three causal relations organize their perception of events: 
· The relation enable holds when one event is perceived as a necessary condition for the occurrence of the second. In (70), Max could not have drowned unless he had entered the swimming pool. 
· The relation cause holds when the first event is conceived as a sufficient condition for the second (entering the swimming pool is not a sufficient condition for drowning). The glass falling in (71) is sufficient condition for it to break – note  this is a perception-driven, and not the logical concept of sufficient conditions. But not necessary - there are other ways a glass could break. Cause holds also when one event is both a necessary and a sufficient condition for another. 

(70) 
Max entered the swimming pool and drowned.

(71) 
The glass fell on the floor and broke.

(73) 
Max was depressed, so he jumped from the roof.

· The relation motivate holds when either enable or cause hold, and in addition, a mental state mediates the events. In (73), being depressed is a sufficient condition for suicide (cause) but it is a mental-state condition. 
Consider: She peeled an apple with a knife in the park.

· the instrument argument is [+c].

· the theme argument (apple) is [-c -m] (an enabling condition )

· enable is the broadest relation: All internal arguments of the verb are associated with necessary conditions for the denoted event to take place. They are not sufficient conditions ( the feature [-c]. 
· No additional feature is needed to mark the enabling status of these arguments. The mere fact that they are selected arguments, i.e. have any features at all, signals them as enabling conditions. 
· All internal arguments have the feature [-c] (or are unspecified for [c]. 
· The locative PP has no features, and is not part of the argument structure. 
· The relation of she to the reported eventuality is the closest to motivate: Combined with a knife, her existence is a sufficient condition for the apple being peeled, and, unlike the knife, her mental state determined that this should also happen. The agent argument she is specified [+c +m].
Reinhart: "Obviously, this all is far from formal. But, as mentioned, lexical semantics is dealing precisely with the non-logical aspects of meaning. So, returning to break, I cannot see what information is provided by the CAUSE predicate (69), beyond the direct interpretation of the [+c] feature as (what is perceived by human users of the sentence to be) a sufficient condition for the event that took place. Furthermore, unlike abstract predicates, the θ-features system is visibly at work in generating sentences, namely, there are other things, except for causal relations, that are determined by these features, as I tried to show. So, we know that they are there, and we might as well use them at the interface."
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