
Grimshaw on Inversion
1 A brief review of the phenomena

In this class we will introduce one of the first OT syntax analyses. It dates back to a paper written by Jane Grimshaw in 1993, the same year that OT was first introduced in Prince and Smolensky (1993). It’s final published version is 1997, though the version I have advertised in the course reading is 1995, for the simple reason that this is available on the internet. The difference between the published version and the internet version is minimal.
The paper concerns the analysis of inversion and related phenomena, mainly in English and therefore before going on the discuss Grimshaw’s proposals, we should first remind ourselves of the data to be accounted for. This introduction will also serve for most of the rest of the course as we will be using English inversion phenomena to introduce various proposals besides Grimshaw’s in OT syntax.

It is no surprise that Grimshaw chose the topic of inversion for her first OT syntax paper. The data are full of exceptions. Even the exceptions have exceptions. As we saw yesterday, OT is particularly good at dealing with exceptional behaviour.
First, inversion involved the switching of the order of some verbal element with the subject. In English subjects tend to precede the verbal elements, but in inversion cases the verbal element precedes the subject:

(1)
a
he will eat a curry


b
what will he eat?

Inversion happens in certain constructions, such as interrogatives and cases of negative fronting:

(2)
a
he had never eaten such a hot meal


b
never had he eaten such a hot meal

However, there are certain restrictions. First, not all verbal elements invert. Inversion only ever involves finite verbal elements, for one thing:
(3)
a
what will he have eaten?


b
* what have he will eaten?

Moreover main verbs, even finite ones, do not seem to invert:

(4)
* what ate he

Though there are some verbs which might be considered as ‘main’ which do invert:

(5)
a
is your curry spicy?


b
have you any naan bread?

Current wisdom has it that it is only predicate verbs that do not invert (i.e. those that assign θ-roles).

Thus inversion is a phenomenon that affects finite non-predicate verbs.

A second lot of restrictions concerns the type of clause involved. All the examples given so far have involved main clauses. In subordinate clauses, however, we do not get inversion:

(6)
a
I know [which curry he will eat]


b
* I know [which curry will he eat]

Yet, this is only relevant for inversion in interrogatives as we still get inversion in embedded clauses involving negative inversion:

(7)
I know [that never again will I have the chicken vindaloo]
Finally, there is controversy over whether inversion takes place in main clause wh-questions when it is the subject which is questioned:

(8)
who will pay the bill?

The problem here, of course, is knowing whether anything happens to the auxiliary verb: does it occupy its normal post subject position or does it occupy a position in front of the subject with the subject itself occupying a position further to the left? Obviously this is a rather tricky question to answer from data such as (8). Some have taken the position that because we do not get do-insertion in such cases, this indicates that there is no inversion:

(9)
a
who ate my pappadom?


b
* who did eat my pappadom?

The argument goes that do-insertion only happens when necessary – i.e. when inversion is needed but cannot take place because there is no non-predicate verb in the sentence:

(10)
a
* how much rice you ordered


b
* how much rice ordered you


c
how much rice did you order

As do-insertion is not needed in (9a) it is included that inversion is not necessary in this case. There are other opinions, however. One might argue that do-insertion does not take place here as, exceptionally, the main verb is able to take the role of the inverted element. Whatever the correct solution, it is clear that something exceptional is going on.
To sum up, we have the following description of inversion:

(11)
the verb follows the subject




except in the case of interrogative and negative fronting expressions





except if
a)
the verb is non-finite

b) the verb is a predicate

(except if the subject of the main clause is involved)

c) the clause is embedded

( d) the subject of the main clause is involved)
2 Grimshaw’s basic assumptions

Before introducing Grimshaw’s analysis of inversion, I will set out some of her assumptions on which the analysis rests. An important point to note is that Grimshaw’s OT analysis followed directly from her work in the GB framework at the end of the 1980s and the concepts she developed in this work were found to work well within the OT framework. However, there are many assumptions that she makes which come directly from GB and which remain scarcely touched by the OT perspective.
2.1 X-bar Theory and Extended Projections

Grimshaw assumes a rigid application of X-bar principles, achieving this through the assumption that these are part of GEN. Hence only candidates which conform to X-bar theory enter the competition and can emerge as optimal. Structures which do not conform to X-bar principles do not compete and therefore they can never be grammatical.
Grimshaw’s main development in this area is the notion of an Extended Projection. To Grimshaw, functional projections such as IP and CP differ from the projection of thematic heads such as VP in that the former are to be seen as extended projections of the latter. This is meant to account for the dependent nature of such functional projections: There are no CP and IP projections without a VP, just as there is no DP projection without an NP.
By defining functional structure as extensions of thematic structure, Grimshaw takes the view that functional structure is in general non-essential. To her, a clause can consist of just a VP, though it might be an IP or a CP; or indeed any amount of extended projections built on top of the VP. Clearly this is a rather large departure from standard assumption that clauses are always CP.

The general idea is the GEN will generate candidates which differ in the amount of extended structures erected over thematic structure. In principle there can be any amount of extended structure: CP and IP are just two common verbal extensions which accommodate inflectional elements and complementisers, though Grimshaw also makes use of an extended projection to accommodate the fronted negative.

2.2 Input

Grimshaw describes the input as consisting of:

· lexical heads plus associated argument structures

· an assignment of θ-roles to arguments

· a specification of tense

In later papers she also admits the assignment of discourse roles, such as focus and topic, and also speculates on the admissibility of scope relations. In other words, the input contains lexical elements and all specifications to allow for semantic interpretation.

She doesn’t really explain why the input has to have such a semantic basis: why, for example, she did not follow the Minimalist path and assume that the starting point was merely a list of lexical items used to build the structure. There are three typical reasons why OT inputs are generally considered to be so semantically contentful. The first is a general feeling that we would not want candidates constructed from the same lexical resources but which have different meanings to compete, just in case one should emerge as more optimal than the other. Obviously a situation in which Mary loves John was ungrammatical because John loves Mary was grammatical, where both expressions are related to different meanings, would be undesirable. Having the thematic relations stated in the input ensures that this can never happen as the expressions with differing meanings will be related to different competitions. The second reason to include semantic information in the input relates to the notion of markedness. A typical linguistic phenomenon involves marked features in a grammatical expression being used to convey special meaning. For example, an alteration to the ‘normal’ word order pattern may be associated with the expression of something extra, such as a focus or topic interpretation of some element. The question is, however, how can a candidate displaying marked features every be optimal, given that markedness presumably goes against exactly those principles which define unmarkedness? The solution again is to ensure that marked and unmarked candidates emerge as optimal in different competitions and as we have seen, different competitions are those which are associated with different inputs. Generally speaking, a marked candidate will emerge as optimal in competitions based on an input which carries marked content. For example, a marked word order candidate may be optimal for a competition based on an input in which a given element is associated with an intended topic interpretation. It therefore follows that such information should be included in the input. The third reason for having a more contentful input is to do with general OT assumptions. As we have seen, in general OT wants linguistic explanation to be provided by constraints and their interaction. For this reason it is assumed that while constraint ranking may vary from one language to another, most other things do not vary. In particular, the input is supposed to be uniform across languages, abstracting away from lexical differences. But if the input were to contain only the lexical items, it is not clear how inputs can be considered to be universal. It is the extra information encoded in inputs that make them universal, such as thematic and discourse relationships. Hence the general assumptions of OT force inputs to be more than just a set of lexical items.
3 Basic Inversion Patterns

Now let us turn to Grimshaw’s paper. I will proceed by using Grimshaw’s own examples as much as possible and generally follow her order of presentation, explaining the analysis and defining the constraints she uses as they arise.

We will start with the basic point: normally there is no inversion, but there is inversion in certain constructions, such as those involving a fronted wh-element. Consider the following table:
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Here we have the competition related to an input:

(12)
read<x, y>, x = DP, y = books, tense = will

For reasons of presentation, the number of candidates displayed here is curtailed, to those only involving a maximum of two extended projections over the VP. There are other candidates involving more, but as we will see they cannot be optimal. Other basic issues such as word order are not dealt with here and are assumed to result from constraints that Grimshaw does not discuss. We will have nothing to say about these either. Finally, Grimshaw does assume that the subject originates in the specifier of VP, as is standard in this kind of work, but this issue is ignored at this point of her presentation for simplicity. It will be introduced later.

The first candidate involves just one extension to the VP which accommodates the modal in its head position and the subject in its specifier. The second has a further extended projection which fulfils no purpose, its head being empty and nothing appearing in its specifier position. Note that the head of the CP has been introduced by GEN and was not part of the input. This follows from the assumption that X-bar theory is part of GEN and thus any extended structure GEN builds on thematic structure will have a head position, even if there is not input/lexical material to fill it. In the third candidate, inversion has taken place, assuming this to be, as is fairly standard, a movement of the verbal element in I to the otherwise empty C position. We see that Grimshaw adopts a standard BG assumption that all movement leaves behind a trace (ei in the table). Again, this is assumed to be built into GEN and no further discussion is given.
The constraints involved are Obligatory Head and Stay:

(13)
Obligatory Head: a projection has a head


Stay: trace is not allowed

ObHd is not an X-bar theory constraint. As we have said Grimshaw assumes X-bar theory to be part of GEN and hence is inviolable: all structures have head positions. What ObHd is, is a condition that favours structures in which the head position is filled by something. It is satisfied either if it is filled by an input element (or a functional element inserted by GEN), a trace, or by an element moving into an underlyingly empty head position. Stay is a constraint against movement.

Notice how generally the constraints are stated: Stay is violated by movement, full stop. There are no exceptions built into the constraint itself. If a grammatical expression involves movement, it violates Stay, but this is sanctioned precisely because it enables a higher ranked constraint to be satisfied.

The point is that the grammatical candidate satisfies the two relevant constraints because it does not have the extra extended projection. If the CP is present, it will either have an empty head, in violation of ObHd, or it will have its head position filled, in violation of Stay. The grammatical clause, then, has the status of IP and is no bigger. This illustrates the basic idea behind the analysis: clauses are as big as they need to be. Given that the CP is unnecessary, it will not appear.

Now consider a case of inversion. The input is similar to the previous one with the object exchanged for an interrogative pronoun.
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A third represented constraint now comes into play:
(14)
OpSpec: syntactic operators must be in specifier position

Interrogative pronouns are operators and therefore OpSpec is applicable to them. The constraint wants operators to be in a specifier position, but whatever constraint is relevant for the placing of objects wants these to be in complement position. Movement allows both of these conditions to be satisfied, but at the cost of a Stay violation. As both of these constraints are ranked above Stay, this turns out to be a price worth paying.

Going through the candidates one at a time:

candidate 1:
is out because the operator is not in a specifier position

candidate 2:
is out for the same reason, though it also has an empty head

candidate 3:
satisfies OpSpec by moving the operator, but there is still the empty head

candidate 4:
is optimal, satisfying the two higher ranked constraint, at the cost of two Stay violations

candidate 5:
demonstrates that inversion alone is not enough to optimally satisfy the constraints.

It is important to note how this analysis works. Previously we saw that a CP will not appear if it is unnecessary. The CP is necessary in this case as there has to be a specifier position available for the operator. Note that all other specifier positions are not available to satisfy OpSpec: the specifier of IP is needed for the subject and the specifier of VP is also needed for the underlying subject. The only way to satisfy OpSpec is therefore to have an extra extended projection. But, this itself entails an extra head position. Without inversion, this head position would remain empty and hence violate ObHd. Inversion is therefore caused by the need for the CP, directly related to the presence of the wh-operator. This is why inversion is associated with certain structures: those involving operators.

The last important observation is that both ObHd and OpSpec are ranked higher than Stay. This means that Stay will be violated if movement is the only way to satisfy these two constraints, as is the case here.

Exactly the same analysis is given for negative fronting:
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Ignore the not yet introduced constraints in this table and we see we have essentially the same pattern. The choice is between an IP or a further extension of the VP, here labelled XP. Assuming the negative to be an operator, it needs to be in a specifier position and this necessitates the extended projection. The extended projection must have a head position and hence unless something moves into it, it will violate ObHd. Hence inversion results.
4 Do-insertion

4.1 Because Verbs don’t move

Grimshaw adopts the position that main verbs cannot move out of their base position and so are not available for inversion: movement to C. Therefore when there is no auxiliary verb to move to C in order to satisfy ObHd do is inserted to fulfil this role:
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In this table two more constraints are added:

(15)
No-Lex-Mvt: a lexical head cannot move


Full-Int: Lexical Conceptual structure is parsed

The first of these is what prevents main verbs from moving. Clearly it is a kind of Stay constraint with specific reference to lexical heads. This is a fairly common device found in OT. There may be a general version of a constraint and a number of more specific versions. Depending on the ranking of these we can achieve various effects. If the general constraint is more highly ranked, there will be uniform behaviour in the language with respect to that constraint, but if one or more of the specific constraints are ranked higher than the general one, it will be possible that the effect will be limited to these elements. 

For this to work there must be another constraint which interacts with the general and specific constraints. In this example this constraint is Full-Int. This rules against do-insertion. The general idea is that only elements in the input have a semantic contribution to make and the inserted do is not part of the input, but included into the structure by GEN. This word is the main verb do (i.e. there is no separate lexical item for the dummy auxiliary), but because of its non-input nature its semantic content is ignored and hence it violates Full-Int.
The interaction between these constraints works like this: ObHd can be satisfied either by moving a head into an empty head position in violation of Stay, or by inserting a non-input element of the relevant category, in violation of Full-Int. Thus if ObHd outranks both of these constraints, this is what will happen. However, the ranking of these two constraint is also important: ObHd will be satisfied by doing whatever corresponds to the violation of the lowest ranked constraint.

Let us now examine the table. No-Lex-Movt is ranked higher than ObHd and hence the latter will never be satisfied by the movement of a lexical head. This is why main verbs are immobile in English. The more general Stay, however is lower ranked than ObHd, and hence it is possible for movement of some head to satisfied the no empty heads requirement. Specifically if there is a non-lexical head available for movement. Indeed, this is exactly what will happen as the other way to satisfy ObHd is to insert a non-input element into the head position violates Full-Int and this is ranked higher than Stay. But if there is no non-lexical head available for movement Full-Int will be violated and hence do-insertion will take place.

Of course, the use of do when unnecessary will amount to an avoidable violation of Full-Int and hence it will not be used when ObHd does not need to be satisfied. Hence, this accounts for the last resort nature of do-insertion, as the following table demonstrates:
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4.2 Why do?
Grimshaw has some interesting speculations about why the dummy auxiliary is do. Recall that her assumption is that the dummy do is just another use for the main verb do in which the semantic content is simply ignored. She speculates that the use of a more contentful verb, such as gesticulate or smile would involve ignoring more semantic content as do is a simple verb, semantically speaking. Hence one can imagine that the use of another verb would be a greater violation of Full-Int and would therefore be less optimal.
Of course, there are other minimal content verbs, such as be and have and Grimshaw has nothing to say about why do is used in preference to these. Therefore Grimshaw’s story is incomplete as it stands.
5 Wh- main clause subjects

Because Grimshaw opts to account for do-insertion in terms of the immobility of main verbs, her approach to the issue of what happens when it is the main clause subject that is interrogated has to involve the assumption that no inversion takes place.
Let us consider her analysis:
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There are no further constraints needed to be added to account for the facts. The point is that when the operator is a subject, it is generated in a specifier position. Note that OpSpec does not demand that operators be in a particular specifier position, such as that of CP. That non-subject element end up in this specifier position falls out from the fact that other possible specifier positions are needed for the subject and hence are simply not available. OpSpec is therefore satisfied by a subject operator without movement. Given that this allows all other constraints to be satisfied, this will be optimal.
6 Embedded Contexts

6.1 Inversion and wh-movement

Finally we will look at the issue of inversion, or the lack of it, in embedded contexts.
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A new constraint is added: Proj-Prin:

(16)
Proj-Prin: no adjunction to subordinate clauses; and no movement into the head of a subordinate clause

To understand this fully, we must first consider the notion of ‘head of a clause’. Grimshaw defines this as the head position of the highest projection of the verb. Recall that functional projections are considered to be extended projections of the verb. When a clause is a VP, the V is the head of the clause, but when it is an IP or a CP, as different circumstances dictate, the head of the clause will be the I or the C respectively.
Grimshaw attempts to justify this constraint under the assumption that subordinate clauses are generally selected by a governing head as a lexical property of that head. As the properties of a phrase are determined by its own head, movement into the head position of a selected phrase alters the nature of something which is lexically selected.
Clearly, placing Proj-Prin high in the ranking allows ObHd to be violated, thus the no-inversion candidate wins over the inversion one. The other was to allow both Proj-Prin and ObHd to be satisfied is not to have the CP. However, as OpSpec outranks ObHd, it is better to have the headless CP.

6.2 Inversion and negative fronting

Grimshaw’s definition of ‘head of a clause’ comes into its own in her analysis of negative fronting:
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Again, no further constraint is necessary. The point is that the fronted negative is moved to the specifier of an extended projection that sits within the CP. For this reason Proj-Prin is not violated and the competition proceeds in the same way for matrix clauses: inversion is necessary to satisfy ObHd.
The question arises as to why the CP is present at all here: given that clauses are as big as necessary, why do we extend to CP in this case? The answer, Grimshaw points out, is precisely because this allows inversion to take place. Note that in this case the typically optional complementiser is in fact obligatory:

(17)
a
I believe that under no circumstance will he order the chicken tikka


b
* I believe under no circumstance will he order the chicken tikka

Again, this follows from the constraints so far introduced.
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Grimshaw has an answer to why this strategy is not available with embedded wh-elements to do with a more specific wording of the OpSpec constraint. She argues early on in the paper that although OpSpec does not stipulate a specific specifier position for an operator to occupy, it can only be satisfied if the specifier position involved is compatible with the scope properties of the operator. This is demonstrated in her account of multiple wh-movement:

[image: image10.emf]
Grimshaw claims that as wh-operators must have scope over the entire clause, OpSpec is only satisfied when the wh-element is in the specifier of the highest extended projection of the verb. Therefore, whether the second wh-operator moves or not, OpSpec will be violated. Therefore, as movement involves a violation of Stay, the second operator stays in situ.

The difference between wh-operators and negative operators is that the latter do not have to take scope over the whole clause and hence there may be an extended projection of the verb above them. As this would be optimal, this is the grammatical thing to do.
10
11

[image: image1][image: image11.png](T18) Negati
circumstances”

e-Induced Inversion in Mafrix Clauses:

u.

no cires.

“under no

Candidates PrOJ- Op- OB-HD FuLL- STAY
PRIN SPEC INT
[»DP will [p Vo cires]] *
[ e [rDPwill [z V u no cires]]] * *
s 1 n0 cires. e [pDPwill [y V t]]] * *
e 1. 10 cires. will, [ DP e, [y V £ ]]] -
u N

[ Will, [zDP e, [4 V 1 no cires. ]]]




