
Alignment Syntax: An Introduction
1 Background

Alignment Syntax is something that started at around the turn of the century, shortly after I fell out of a tree. Whether or not that event had anything to do with the development of the syntactic approach is unclear, but I find the absence of tree diagrams in AS indicative. These days, with the luxury of hindsight, I can rationalise the motivation for its development as a reaction to two dissatisfactions I had with the then prevalent approaches: the development of X-bar theory from the mid 1980s and a worrying disregard for the need of a restrictive theory of constraints in OT.
1.1 X-bar Theory

Towards the end of the 1980s a number of developments in syntax led some researchers to the belief that most syntactic phenomena could be analysed with the supposition of a pertinent (but usually abstract) functional head. The development started with the CP/IP analysis of clauses, which has its roots in the early 1980s, though Chomsky (1986) is often cited as its source. With this, the functional heads Inflections and Complementisers were shown to be syntactically significant whereas previously they were viewed to be fairly minor categories. Soon after, the DP analysis did much the same thing for Determiners (Abney 1987) and shortly after this, the ‘Split INFL’ hypothesis, which claimed inflections to be separate tense and agreement heads in all languages (Pollock 1989), elevated functional heads to a position that made them far more syntactically interesting than thematic elements such as nouns and verbs.

From this point on, things really took off and a myriad of functional heads projecting numerous phrases were proposed, playing a part in the analysis of various syntactic phenomena. Focus and Topic heads projecting FocP and TopP played a role in certain fronting phenomena in many languages; Agrs and Agro (subject and object agreement heads) helped to account for verb movement possibilities and the assignment of Case to subjects and objects; negative heads and NegP took central stage in the cross linguistic analysis of negation; Distributive and Referential heads accounted for quantifier interpretations; etc. It seemed there was nothing you couldn’t do with a functional head!

In general these analyses used functional heads to account for positions of other heads and phrases, supposing head movements to the functional head position or phrasal movement to their specifiers. More often than not the only evidence for the existence of the functional head was the position of the moved head or phrase, as the functional head was assumed to be phonologically null (sometimes in all languages). However, making use of the idea of covert movement, sometimes there was not even this to justify the existence of the functional head. In this case all that was necessary was the phenomenon to be accounted for and the fact that a lot of other phenomena had been accounted for by the supposition of an abstract functional head and its projection.

To my mind, there was very little in the way of explanatory content in such analyses. They merely took phenomena and translated them into an X-bar structure which advanced our understanding of the phenomena hardly at all. Moreover the very programme undermined an essential aspect of any syntactic theory, without which syntactic explanation becomes impossible: the restrictive theory of categories. Admittedly, this is a rather neglected area of syntactic theory, but with the supposition of so many different functional heads, many of which correspond to single lexical items, a restrictive theory of syntactic categories is impossible. The absence of such a theory fuels the problem of explaining syntactic phenomena using specific X-bar structures as without restrictions on what counts as a syntactic category, if the facts call for a new head, then you are free to take a new head. What results is a description of the facts, not an explanation.
Other aspects of X-bar theory waned at about the same time due to certain developments. For example the notion of complement had been developed throughout the 1970s and 80s to provide a restrictive view of a range of syntactic phenomena. For example, the distinction between complements and adjuncts was a triumph of early 1980s X-bar theory which greatly furthered our understanding of the behaviour of such things. But by the end of the 1980s the straightforward account was all but lost, with analyses placing what had been thought of a complements in other positions, especially specifiers and indeed there were some arguments that adjuncts were generated in complement positions. Thus the structural distinction between the two was blurred and resort to perhaps less well understood semantic notions was necessary.
There are also some phenomena that have stubbornly refused to be analysed under X-bar assumptions since its inception in 1970. Coordination phenomena and the English gerund are two well known examples. Coordination is traditionally seen to be the combination of two elements at the same structural level, as opposed to subordination which is a hierarchical arrangement. But X-bar theory cannot cope with symmetrical arrangements such as the standard conception of coordination:

(1)
       XP



 XP and XP

Various attempts have been made to fit coordination facts to X-bar assumptions, but it seems that no matter what is proposed, it always turns out that coordinate structures are different to others. For example, it has been suggested that we can analyse structures such as (1) as involving a phrase headed by the coordination (an ‘and phrase’ = &P):

(2)
    &P
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However, there are a number of ways in which coordination phrases differ from others. For example, there is an equivalence restriction placed on the specifier and complement position so that only elements of the same type can appear in both. No other phrase imposes such a restriction on its specifier and complement positions and indeed it is usually assumed that specifier and complement positions are necessarily restricted in different ways. Furthermore, given that not just phrases can be coordinated, but so too can words, then the specifier and complement positions of the coordination phrase are the only ones to allow words as well as phrases. It is a general assumption of standard X-bar theory however that the only non-phrasal positions inside a phrase are the head and its projections. Thus again, the coordinate phrase turns out to be different. Thus even if we try to force a general analysis onto these structures, they still manage to evade a fully general treatment.

The English gerund poses another problem. It is generally assumed that gerund constructions are nominal. However, the head of the gerund demonstrates verbal properties, such as being able to assign Case and modification by adverb rather than adjective:

(3)
a
his rudely painting Mary


b
his rude portrait of Mary
(*his rudely portrait Mary)

Obviously such observations cast doubt on the central notion of X-bar theory, that heads project their properties. There have been various attempts to solve the problem of the gerund, and indeed one of the main motivations of the DP analysis was to address exactly this issue. Again, though, these all end up attributing something special to this structure, hence casting doubt on the assumption that they should be analysed in the same way as other structures. 

A similar conclusion can be arrived at through consideration of Grimshaw’s contribution to X-bar theory: the extended projection. This idea has been taken up by others and is not restricted to Grimshaw’s OT analyses. Indeed Abney developed a very similar notion in his DP analysis, with the DP being a kind of ‘extended NP’. The best sense that I can make of the notion of extended projection is that functional heads, whilst playing the role of head in projecting X-bar structure, fail to project category. Instead category is projected from the complement:
(4)
     VP (=IP)


DP      V' (=I')


      I      VP

What we end with it the notion that projection is not strictly limited to heads.

Finally, it strikes me that there is a wealth of observations which strike at the heart not just of X-bar theory but at the very foundations of any theory of structure: the notion of distribution. The notion of distribution is fairly straightforward. The grammar defines certain positions in a structure and these positions are occupiable by the elements the grammar allows. These distributional positions are exclusive in that if one element occupies the position, no other element can occupy it, even if the grammar permits it to in other circumstances. Thus elements with the same distribution are in complementary distribution with each other. Being in complementary distribution ought to be a transitive relationship if this is the way to look at things. Thus if X is in complementary distribution to Y and Y is in complementary distribution with Z, then X should be in complementary distribution with Z. Below I present a few distributional patterns which are obviously paradoxical from this simple position:
(5)
a
had I known …

inverted auxiliaries and complementisers are

b
if I had known …

in complementary distribution

c
* if had I known

(6)
a
… wonder if he saw …
fronted wh-elements and complementisers are


b
… wonder who he saw …
in complementary distribution


c
* … wonder if who he saw …

(7)
a
what can you see

fronted wh-elements and inverted auxiliaries are







not in complementary distribution

(8)
a
elment



foci and preverbs are in complementary 


b
'János ment el 


distribution


c
* 'János elment

(9)
a
nem ment el


negation and preverbs are in complementary


b
* nem elment


distribution

(10)
'János nem ment el


foci and negation are not in complementary 







distribution

Such patterns are not uncommon and although there may be ways of accommodating them into a structural system, they inevitably necessitate special and often undesirable considerations (e.g. Multiply Filled COMP filter) which themselves end up denying the very assumptions on which structure is built: that distribution indicates structural positions.
1.2 An OT theory of language?

Yesterday, I pointed out that Optimality Theory is not per se a theory of language, but a theory of constraint interaction and the theory of language sits in the theory of the constraints. One of the most unsatisfying aspects of OT as used to account for linguistic phenomena, apparent to a lot of non-OT linguists, is that typically it adopts no theory of constraints. It is very common to find OT analyses in which the constraints used are those which are needed to account for the data and there is very much an attitude that if you need a constraint you are free to take a constraint.

As I pointed out in the first lecture of this course, this attitude should be moderated by the fact that OT constraints are universal and hence if a constraint is proposed for one language it ought to be relevant for all languages to one degree or another. But in practise, this is very hard to police and it is rare to find it taken very seriously. Grimshaw’s paper, for example, is almost exclusively about English inversion and only mentions other possibilities in passing.

Even so, to make a proper explanatory theory, we need a restrictive theory of constraints and it seems that OT theorists are extremely reluctant to even attempt such a thing.

There is one exception to this, that I am aware of. Grimshaw (1999) ‘Constraints on Constraints’ was an attempt to provide the rudiments of a theory of constraints. The paper has an odd status as it had only a very limited circulation and was never published, not even in the Rutgers Optimality Archive, to which Grimshaw has contributed in the past. As far as I know, she has never subsequently referred to the paper in any of her other work. This is all very mysterious.
In this paper she proposed that natural language constraints come in groups related in terms of what they do – Grimshaw called these constraint families. She identified six constraint families which appear to play a major role in syntactic (and phonological) analyses proposed to date. These are:

(11)
Faithfulness constraints
penalise difference between input and output (Parse)

Alignment constraints

penalise elements not appearing in positions given with 



respect to other elements or structures (HdLft)

Structure constraints

penalise when positions are not filled by relevant 




elements (ObHd)

Mapping constraints

penalise when elements are not in named positions 




(OpSpec)

Economy constraints

penalise processes used to form structures (Stay)

Markedness constraints
penalise the appearance of certain elements in outputs 



(*Dative)
Grimshaw’s theory of constraints is that all constraints of the human linguistic system belong to families. However, although she lists the six families described above, she is not inclined to make the far stronger claim that these delimit the set of possible constraints. While this may be a start in the right direction, it is clear that if we want a concrete proposal as to what are possible constraints, we are going to have to say what the constraint families are.

Let us start by considering whether all the families that Grimshaw proposes are necessary. The faithfulness constraints appear to be unavoidable in order for OT to work at all. Without faithfulness the input has no consequence for the output in an OT system in which GEN is allowed to delete and insert elements. In principle this gives rise to the situation that all possible candidates compete and hence the ba-problem is not solved. With faithfulness constraints we can allow such competitions as not all candidates compete on an equal footing: the faithful ones are preferred.

Consider now the alignment, structure and mapping constraints. To some extent these all do very similar things: they favour candidates in which certain elements are in certain positions. It is possible to restate mapping and structure constraints as alignments. For example, the OpSpec constraint wants operators to be in a specifier position. I know of no language which has operator movement to a specifier position in the final position of the phrase and so OpSpec is tantamount to a requirement that operators should be the first element in some domain, i.e. aligned with the left edge of that domain. ObHd, which forces inversion phenomena in cases of operator movement, can be restated in terms of an alignment between the inverted head and the fronted operator, i.e. that an operator must be aligned to the left of a non-empty head. Thus, if we were wishing to restrict the class of possible constraints we might consider reducing structure and mapping constraints to alignment constraints.

Turning to markedness constraints, it can be demonstrated that these too can be reduced to alignment constraints. Markedness constraints rule out the appearance of certain input elements and thus are usually stated as *X, where X is the marked input element. Typically markedness constraints interact with faithfulness constraint: faithfulness to the input prefers marked elements to appear in a structure, markedness constraints prefer the opposite. Thus the ranking of these account for when languages demonstrate marked phenomena and when they are unmarked. Suppose we have a pair of alignment constraints XLeft and XRight. Obviously these are diametrically opposed and hence they cannot be satisfied simultaneously. However, they can both be vacuously satisfied in the absence of X. If X is part of the input but not present in candidate expression, then faithfulness will be violated and thus it depends on the ranking of the faithfulness constraints as to whether X will be grammatical (i.e. the marked case) or absent (the unmarked case). This is demonstrated by the following tables:

	(12)
	
	Faith
	XLeft
	XRight

	
	( … X Y…
	
	
	*

	
	… Y …
	*!
	
	


	(13)
	
	XLeft
	XRight
	Faith

	
	… X Y…
	
	*!
	

	
	( … Y …
	
	
	*


This produces identical results to a markedness constraint and hence markedness constraints can be reduced to pairs of alignment constraints.

Finally consider economy constraints such as Stay, which rules out movements. Grimshaw (2001) presents an argument that movements always increase the number of violations of other constraints thus an economy constraint such as Stay is redundant.  Grimshaw’s argument is that movement always increases the complexity of a structure by either filling empty positions or extending structures to accommodate the moved elements. These complexities inevitably affect basic positional constraints, such as alignments. Therefore the specific economy constraints are redundant and economy effects follow from the general economic nature of the OT system: the fewer constraint violations, the better.
2 A restrictive theory of constraints

The point we have reached is that all of Grimshaw’s constraint families may be reduced to faithfulness and alignment constraints. Suppose we take this as a significant result indicating that the set of possible constraint families is radically constrained, perhaps to just these two. 
We can further restrict the system in the following ways. Allowing GEN the power to insert non-input material greatly complicates the whole process, increasing the candidate set indefinitely and raising questions of computability. Suppose we limit GEN to deletion only. This has two positive consequences. First it further restricts the constraints as under this assumption the only faithfulness constraints needed are of the Parse variety. Second, and more importantly it limits the candidate set to a finite number: there are only a finite number of elements in an input and hence only a finite number of possible deletions. This reduces all computational issues to zero.

What about alignment constraints? In the literature there are two kinds of alignments made use of. The most common aligns an element to the edge of a structure (e.g. HdLft which places the head at the left edge of the phrase). The other aligns one element with respect to the other, to its left or to its right. Clearly the first is structure dependent and therefore requires GEN to build structures. The second type is structure independent: candidates can be evaluated simply in terms of the linear order of the elements they contain. Thus GEN would only be required to order the input elements. Again, as there are only a finite number of input elements, there can only be a finite number of orderings of those elements. Hence we still end up with a finite candidate set and no computational problems.
Under these assumptions we have a radically limited set of possible constraints and hence a restricted theory of language. The constraints themselves can be justified in terms of the overall simplicity they afford to the whole system – under these assumptions GEN is an extremely simply processor and the candidate set is finitely restricted. Obviously it does entail the somewhat radical idea that the candidates expressions are not constituent structures, but simply linearly ordered which ought to raise a few eyebrows. But obviously the interesting question is how much syntactic phenomena can be accounted for under such a restricted system. Tomorrow I will demonstrate some analyses of real language data from these assumptions. For the rest of today I will concentrate on more general issues.
3 If expressions are linearly ordered, what gives the impression of structure?

Structure, as I have mentioned above is typically motivated by distribution patterns: phrases have distributions and hence it is assumed that the system manipulates phrases and defines the internal (structure) and external (distribution in larger structures) properties of such elements.

But consider an alignment system such as sketched above. Suppose it aligns two elements A and B such that A precedes B. Suppose other conditions that align B with respect to other elements, perhaps different ones depending on input conditions. Then B will be positioned in the expression with respect to its alignment requirements and A will be positioned in front of B. Wherever B is situated in other expressions A will also be situated giving the impression that the grammar manipulates A and B as a structural unit. But this is obviously not the case. The grammar is concerned with the individual relationships between A and B and between B and other elements and it neither defined A and B as a phrase, nor has any rule which directly addresses A+B as a structural unit. Essentially the phrasal behaviour of A and B is epiphenomena.
Lets take a simplistic but less abstract example. Suppose determiners are aligned to the left of the nouns they are associated with in the input. Suppose nouns are associated with grammatical functions in the input, as in LFG. Finally suppose that objects are aligned to the right of their related predicate and subjects to the left. When the noun is associated with the subject function it will precede the verb and the determiner will precede the noun:
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	DetN
	SV
	VO

	
	( Det N V
	
	
	

	
	Det V N
	*!
	*
	

	
	N Det V
	*!
	*
	

	
	N V Det
	*!
	
	

	
	V Det N
	
	*!
	

	
	V N Det
	*!
	*
	


The next table shows the evaluation for when the noun is associated with the object function and it demonstrates that even at this simplistic level there are issues to address as the system fails to distinguish between two situations in which the alignment constraints are violated:
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	DetN
	SV
	VO

	
	( Det N V
	
	
	*

	
	Det V N
	*!
	
	

	
	N Det V
	*!
	
	*

	
	N V Det
	*!
	
	*

	
	( V Det N
	
	
	*

	
	V N Det
	*!
	
	


I will address this particular issue in a little while, but the point to make at the moment is that the Det N sequence shows distributional behaviour without the system either defining nor manipulating an NP or a DP.
4 Alignments and Domains

At this point I do not want to go into the history of the development of Alignment Syntax: the ideas that have been tried, those that have proved useful and those that have proved useless. Instead what I will present is a outline of the current state of the art. Obviously the research is ongoing and I do not claim to have answers to all or even most questions. But what I have, I at least feel is promising.
Let us start by considering the problem of the object above. Why does the system predict that the object can either precede or follow the verb, when the constraints specifically prefer objects to follow? The answer is that the two situations are considered to be as bad as each other: in both case the noun is not aligned to the direct right of the verb, but under different circumstances. In one case the noun is to the left of the verb and in the other it is to the right of the verb but separated from it by the determiner. Fact determines that the latter solution ought to be the better, so the question is what kind of system of alignments predict this?

Clearly we wish to distinguish the two situations: one where the aligned element is on the wrong side of its host and one when it is on the right side, but distant from it. Suppose then we have alignments satisfied by different conditions. One alignment is satisfied by the correct ordering of the relevant elements and the other is satisfied by the proximity of the elements. We call these conditions Order and Adjacency constraints:
(16)
Order constraints


oFv
=
the object follows the verb


oPv
=
the object precedes the verb

(17)
Adjacency constraint


oAv
=
the object is adjacent to the verb

In order to completely disassociate these two type of alignments, assume that order is insensitive to proximity and adjacency is insensitive to order. Thus the order constraints are satisfied by the relevant ordering, no matter how distant the elements involved and the adjacency constraint is satisfied by adjacency no matter what the order.

To account for the data what we need is the order VO to be more important than the adjacency of the verb and the object. Hence we rank oFv above oAv:
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	oPv
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An interesting aspect of this analysis is that it predicts two basic behaviours of aligned elements which cannot perfectly satisfy their alignment requirements, depending on the ranking of the constraints. In the case above, we see that the object noun cannot be immediately after the verb, its optimal position as the determiner get in the way. In this case the noun accepts second best position on the optimal side. This is because the order constraint is ranked higher than the adjacency constraint. But if the ranking were different, what we would get is that the object noun would jump to the other side in order to better satisfy the adjacency requirement. The question is, does such phenomena ever happen? Tomorrow I will discuss such a case from Finnish.
Another issue that has arisen from Alignment Syntax perspective is that sometimes it seems that elements are not positioned with respect to a single element, but to a whole set of elements. Phenomena involved in fronting, for example, are rarely placed in front of a specific element, but come at the front of the clause. The problem is, of course, from an alignment perspective there is no such thing as a clause, there are just input elements and their linear arrangements.

The problem can be solved by the introduction of the notion of a domain, defined as a set of input elements. The alignment conditions are then evaluated with respect to that set of elements: whether the aligned element comes in front of or behind every member of the set.
Domains are defined over input elements which share common properties. For example a commonly useful domain is the ‘predicate domain’ which comprises of all the input elements associated with, as dependents, a particular predicate, i.e. a predicate, its arguments and modifiers. An English wh-element is aligned in front of the predicate domain, for example.

At this point a common reaction is: I thought you said there were no constituents in Alignment Syntax! Isn’t the notion of a domain just a constituent under another name? I prefer to think not for a number of reasons. First note that the notion does not cause GEN to behave any differently – it still imposes linear orders on input elements and these form the candidate set. Second, a domain is a set with no internal properties whereas a constituent is structured. It may be that one domain properly contains another, but these two domains are entirely independent of each other and the definition of the larger domain is not dependent on the smaller domain. For example, a predicate domain may contain a nominal domain, but the former is not defined in terms of a domain which contains a nominal domain as well as other things, but in terms of the set of elements related to a predicate. Thirdly, although the notions of constituent and domain have some points of overlap, there are things which are perfectly definable under one notion which are entirely unnatural from the point of view of the other. For example, it is obvious that the predicate domain and the constituent ‘clause’ (IP, S, whatever) relate to the same elements, there is no straightforward way to define the constituent VP as a domain. This would have to contain the predicate and some of its dependents, but how you could naturally exclude other dependents is not entirely obvious. I suspect that one could do it only in a highly artificial way. From the other view point, it would be quite natural to define a domain in terms of the set of input elements related to new or given information, and indeed there are some accounts which position elements such as foci and topics with respect to such a set of elements. However, no one that I know of has ever proposed a New Phrase or an Old Phrase and clearly such proposals would be ridiculous. It is fairly obvious, then, at least to me, that the two notions of domain and constituent are distinct and by allowing one into a theory does not mean that the other is also invited in.
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