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2 - Grammaticality in OT
1. Fundamental Issues Underlying the Notion of ‘Grammaticality’
(1) 
Language is governed by grammar:
a. The dog

b. *Dog the 



Grammars impose wellformedness conditions on linguistic expressions.

(2) 
Generative approaches to language: 
Universal Grammar, 

i.e. conditions on grammaticality are innate and universal.
(3)

Crosslinguistic Variation:


a.

SVO languages (English, Italian, etc.):






John saw Mary 



b. 

VSO languages (Standard Arabic, Scottish Gaelic, etc):

Chunnaic Iain Màiri






















see-past John Mary

· Problem: how to define a theory of grammaticality where UG is reconciled with the attested cross linguistic variation.
2. Defining Grammaticality 
(5) Different hypotheses on grammaticality:

· Simultaneous satisfaction of universal constraints (GB, Minimalism, Chomsky 1981, 1992, 1995): 

Universal constraints of grammar cannot be violated. 

Crosslinguistic differences follow from separate set of parametric properties.
· Minimal violation of ranked universal constraints (OT, Prince & Smolensky 1993): 

Universal constraints may conflict with each other, which can lead to their violation even in grammatical expressions.. 

Crosslinguistic differences emerge from the distinct hierarchies ordering universal constraints in each language.

· What hypothesis is correct is an empirical matter. 

3. Constraints as orders
(6) Let GEN be the set including any conceivable linguistic structures, including SVO and VSO clauses.
A theory of grammar must be able to determine whether a structure in GEN is grammatical or not by assessing it against the universal constraints of linguistic wellformedness.

(7) What is a universal constraint? A constraint is a condition on linguistic structures. 


As such, a constraint imposes an order on the structures it assesses depending on the violations they incur. 




GRADIENT CONSTRAINT:
 Structures with 0 violations  <  1 violation < 2 violations <  …




BOOLEAN CONSTRAINT:

Structures with 0 violations  <  1 violation
(8) Example - Assume GEN contains the following structures:

	T1





	a.







has 
[ John
seen
Rome
]

	b.




John  
has  
[
t

seen
Rome
]

	c.







has 
[[ 
t 

seen
Rome 
] 

John]

	d.


has  [ John 

   t  
[
t

seen
Rome
]]

	e.
John
has  [
   t


   t

[
t

seen 
Rome 
]]

	







••••
••••







(9) The following gradient constraint then imposes infinitely many ordered strata on GEN.  


STAY: Do not move.
(Grimshaw 1993, 1997, cf. Chomsky 1992, 1995)
	T2



	STAY

	a.







has 
[ John
seen
Rome
]
	

	b.




John  
has  
[
t

seen
Rome
]
	*

	c.







has 
[[ 
t 

seen
Rome 
] 

John]
	*

	d.


has  [ John 

   t  
[
t

seen
Rome
]]
	* *

	e.
John
has  [
   t


   t

[
t

seen 
Rome 
]]
	* * *

	







••••
••••





	* * * * …..


(10) Whereas the following boolean Constraints imposes only two ordered strata.



Extended Projection Principle (EPP): SpecIP is realized.
(Chomsky 1982, Grimshaw 1993, 1997)

	T3




	EPP

	a.




John  
has  
[
t

seen
Rome
]
	

	b.


has  [ John 

   t  
[
t

seen
Rome
]]
	


	c.
John
has  [
   t


   t

[
t

seen 
Rome 
]]
	

	







••••
••••
	

	d.







has 
[ John
seen
Rome
]
	*

	e.







has 
[[ 
 t 

seen
Rome 
] 

John]
	*

	







••••
••••
	*


(11) Constraints may conflict with each other - True in every framework. 

For example: 
EPP vs. STAY 
How does constraint conflict affect the definition of grammaticality? Various solutions depending on the way constraint violation is handled: 

(i) Constraint violation disallowed (GB, Minimalism):

Amend either the structural representation or the definition of the constraints so that constraint conflict is dissolved.

· Structural assumptions related to the satisfaction of EPP: assume that pre-auxiliary position is not really empty, but filled by an expletive empty category, then EPP is satisfied even when the subject does not leave specVP.

· Changes to the definition of STAY: when movement is necessary to satisfy EPP then STAY is not violated. (This encapsulate the interaction between STAY and EPP within the definition of STAY.) 
(ii) Constraint violation allowed (OT): 

Constraints are ranked relative to each other.

The structure that violates the constraint hierarchy the least is grammatical (or ‘optimal’).

(12) Example: 

(i) 
Let GEN be the set of syntactic structures that we want to assess for grammaticality and consider the ranking EPP >> STAY.

(ii)   The ranked constraints are assessed one at a time from the top-ranked to the lowest ranked. 

Each constraint acts as a filter on the competing structures, retaining the structures that perform best relative to the constraint and eliminating all the others. Every constraint only acts upon the structures returned by the previous constraint and cannot re-introduce structures already eliminated by higher constraints.
	T4





	EPP
	STAY

	a.
(


John  
has  
[
t

seen
Rome
]
	
	*

	b.


has  [ John 

   t  
[
t

seen
Rome
]]
	
	* *

	c.
John
has  [
   t


   t

[
t

seen 
Rome 
]]
	
	* * *

	d.







…




…
	
	* * * * …

	e.







has 
[ John
seen
Rome
]
	*
	

	f.







has 
[[ 
 t 

seen
Rome 
] 

John]
	*
	*

	g.







…




…
	*
	* * …


(iii)  
Consider the above tableaux. We start assessing GEN against the highest constraint in the hierarchy, 
namely EPP. After the assessment we are left with structures a, b, c, and d.  


   
In formal terms we write: GEN={a,b,c,d,e,f,g,h,….},  EPP(GEN)={a, b, c, d}. 


   
The structures returned by EPP are said to have beaten all others on EPP, i.e. they survived the EPP 
filtering action.

(iv)  
We then apply the next lower constraint, STAY, to the set of structures that have survived thus far, 

i.e. {a, b, c, d}. The only structure that further survives is structure a, which is the optimal structure for the ranking EPP>>STAY; this is also the structure deemed grammatical.
In formal terms, we write: STAY({a, b, c, d})= {a}.

(v)

We may synthesize the whole procedure as:  STAY( EPP( GEN )) = {a}

(vi) 
System properties:

· Instead of adjusting structural representations or constraint definitions, OT proposes a different definition of grammaticality: grammatical structures are those that perform best over a given constraint hierarchy.

· Constraints are not soft, because they cannot be violated freely. Violations in grammatical structures are always minimal. They may only occur when it is impossible to do better, i.e. when no other structure fares better on the constraint hierarchy under assessment. 
In most cases violations occur as a consequence of constraint conflict, with the grammatical structure violating a lower constraint in order to satisfy a higher one. In other words, they are forced on lower constraints by the higher constraints that conflict with them.
4. Crosslinguistic Variation
(13) Core crosslinguistic prediction for simultaneous constraint satisfaction:  Crosslinguistic Uniformity.


Consequence: Addition of independent devices to account for variation.








GB: Parameters.








Minimalism: Feature strength.

(14) OT: Different rankings of the same constraints may select different structures as optimal. 



Variation follows from the same relation that underlies grammaticality, i.e. constraint ranking.

(15) Example: STAY >> EPP.

	T5




	STAY
	EPP

	a.




John  
has  
[
t

seen
Rome
]
	*
	

	b.


has  [ John 

   t  
[
t

seen
Rome
]]
	* *
	

	c.
John
has  [
   t


   t

[
t

seen 
Rome 
]]
	* * *
	

	d.







…




…
	* * * * …
	

	e.
(





has 
[ John
seen
Rome
]
	
	*

	f.







has 
[[ 
 t 

seen
Rome 
] 

John]
	*
	*

	g.







…




…
	* * …
	*


(i) GEN={a, b, c, d, e, f, g, h, …}

(ii) STAY (GEN) = {e}

(iii) EPP ({e}) = {e}.

(iv) Structure d is the best structure for the higher ranked STAY, therefore the lower ranked EPP can only select it as the overall optimal structure for the whole ranking. 

(v) In synthesis: 

EPP( STAY (GEN) ) = {e}.

(vi) Notice: 
EPP(STAY(GEN)) ( STAY(EPP (GEN))

(16)  Observations.

· Predictive power: a set of constraints necessarily predicts a crosslinguistic typology, where each language corresponds to one or more of the available rankings for the constraints.

It is impossible to analyze a phenomenon in one language without making a prediction about the crosslinguistic typology entailed by constraint reranking. 

· Unified perspective: UG is nothing more than a set of conflicting constraints. The constraints encode at once the universal conditions of grammar and the source of structural variation.



(Prince & Smolensky 1993; See also Grimshaw 1993, 1997)
5. Formal Definition of Grammaticality in OT 

(adapted from Prince & Smolensky, 1993; Samek-Lodovici & Prince, 1999).
(i) Grammaticality is assessed with respect to a set of structures GEN relative to a constraint ranking C1>>...>>Cn .

(ii) Constraint:
Every constraint C acts like a filter on GEN, returning those structures that violate C the least. (i.e. the minimal elements in the order induced on S by C.)










Formally:
C(S) = Min(GEN, C^),
where C^ is the order imposed by C on S.
(iii) Optimal Status (i.e. Grammaticality): The structures selected by each constraint are passed on to the immediately lower constraint for further assessment, until the lowest constraint is reached and assessed. 

The set of optimal structures is returned by the serial application of the constraints in the order of their ranking (or more formally, by the ‘functional composition’ of the constraints in the order of their ranking).











Formally: 
Optimal-Structures = Cn ( Cn-1 ( ….  ( C2 ( C1 ( GEN )).

(iv) 
The structures remaining after all constraints have applied are the grammatical structures. They are said to be optimal, since all others are worse than them relative to the constraint hierarchy.

6. Exercise (by Monday in exercise folder outside my office at FC118) 

[1] Consider the structures and constraints below. 
	Tableaux 1 
	C1
	C2

	A
	*
	*

	B
	* * 
	

	C
	* *
	*


(a) What constraint ranking makes A optimal?

(b) What ranking makes B optimal.

(c) Is there any ranking making C optimal?

(d) What is the crosslinguistic typology predicted by these constraints and structures (i.e. associated with this tableaux) ?

[2] Consider the structures and constraints below. 
	Tableaux 2 
	C1
	C2
	C3

	A
	*
	*
	*

	B
	*** 
	
	***

	C
	
	***
	***

	D
	***
	***
	


(a) How many distinct constraint rankings are there?

(b) What crosslinguistic typology is predicted by these constraints and structures?
[3] Consider the structures and constraints below, where structure A satisfies ALL constraints.

	Tableaux 3
	C1
	C2
	C3
	C4

	A
	
	
	
	

	B
	*
	
	
	

	C
	*
	**
	*
	*

	D
	
	
	*
	

	E
	
	*
	
	*

	F
	
	
	
	***


(a) What crosslinguistic typology is predicted by these constraints and structures?
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