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I. Introduction 
         One of the  cardinal assumptions about the nature of grammar is that it is a formal system, meaning 
that the operations and symbols in the grammar should have a precise meaning, so that one can tell  
precisely how it functions, and whether a given structure is in fact created by the grammar.    The issue of 
how much information is available to the grammar, viewed as a computational device that computes 
structures,  is called the issue of computational complexity.  The computational powers of various 
grammars,  and the capacity of recognition devices to characterize as licit or not the structures that they 
generate,  has been the province of mathematical linguistics, but has also occasionally been felt to have 
implications for empirical syntactic theory.  One central question that has raised its head over the years  is 
the question of whether or not grammar ( which is now referred to as CHL, for Computation of Human 
Language (Chomsky (1995)) is Markovian, an issue first raised in Chomsky (1957).  For a  computational 
device to be Markovian, it can only make reference to the current state that the device is in, when deciding 
what the next state of the device can be; it cannot, for example,  make reference to alternative states, earlier 
states, future states, or , as a consequence of its being a formal system,  factors outside of the computational 
device.   
       In this paper,  I will examine recent challenges to the notion that the  grammar is Markovian, and will 
examine the relationship between the question  of whether the grammar is Markovian and the notion that 
grammatical operations must be triggered in some way (the Principle of Last Resort). I will start by looking 
at the Government-Binding conception of grammatical processes, and show how it led initially to a retreat 
from the requirement that grammars be Markovian, but how we are moving back to this requirement. 
 

II. The Government-Binding Conception of Transformations  
            If one were to ask for a simple statement of the guiding ideas of Government-Binding Theory and 
Minimalism,  I believe that a reasonable answer would be this: Government-Binding theory held that there 
is a central notion,  government,  that underlies grammatical phenomena, while Minimalism holds that 
grammatical constructs should not extend beyond that which is conceptually necessary.  I will illustrate this 
in a moment, but what I mean to show is  that grammatical constructs that were necessary in Government-
Binding theory become impermissible under Minimalism. 
           A case in point that illustrates this shift  comes from a problem within Government-Binding theory’s 
formulation of the Empty Category Principle(henceforth ECP),  noted by Lasnik & Saito (1984).   The ECP 
is standardly formulated as in (1), with associated definitions immediately following: 
(1) Traces must be properly governed, where proper government means either : (a) government by a 

lexical category; (ii) government by its antecedent. 
(2)   Government= def.  α governs β iff α m-commands β and no more than one maximal projection 

intervenes between α and β 
(3) Μ−command=def. α m-commands β iff β is contained within the first maximal projection dominating 

α. 
    Consider the application of the ECP to  a case of wh-movement of an adjunct out of an infinitival 
complement,  as in (4). It is standardly assumed that (a) adjuncts require antecedent-government; and (b) 
infinitival complements are CPs, headed by a null complementizer  and containing a PRO subject.  
(4) Howi  do you  [ti’’’ [want [CP ti’’[C [ TP  PRO to ti’ [fix the car ti ]]]] 
     In order to ensure that every time that how moves, its trace is antecedent governed,  it would adjoin to 
various maximal projections, such as the infinitive and matrix VPs,  accounting for trace t’ and t’’’, under 
the convention proposed in May (1985) that adjunction to a maximal projection causes the adjoined 
element to  not count as being dominated by that maximal projection.  What is of interest  to us is the trace 



 

t”, in the Spec of the infinitive CP. It cannot adjoin to CP, because the infinitive CP is an argument,  and 
Chomsky (1986) argues that  elements cannot adjoin to arguments.  It must therefore be in [Spec, CP].   
       The requirement that the representation in (4) contain a wh-trace between want and to, however,  
clashes with an otherwise standard account of a phenomenon known as wanna-contraction,  in  which a 
matrix verb such as want can contract with the infinitive marker to in casual speech, yielding (5)(b) 

(5) (a)I want to visit Sally. 

(b) I wanna visit Sally. 

As is well-known, a  nominal can intervene between  want and to, as in (6), but when this nominal is wh-
moved,  wanna-contraction cannot apply: 

(6) I want Fred to visit Sally. 

(7)  (a) Who do you want__to visit Sally? 

(b) *Who do you wanna visit Sally? 

       However,  as Lasnik & Saito point out,  there is a conflict between the demands of the ECP and the 
requirements for wanna-contraction.  The ECP requires that a trace be present in the Spec of the infinitive 
CP, which would cause the trace to intervene between want and to;  the requirements of wanna-contraction, 
however,  forbid  a trace from intervening between want and to.   Because wanna-contraction is optional,  
one would predict by the ECP requirements that it would be impossible if  an intervening adjunct trace 
intervened.  This is contrary to fact,  however.  (8) is perfectly acceptable: 

(8) How do you wanna fix the car? 

        Lasnik & Saito’s solution to this dilemma is extremely ingenious.  They propose that when the adjunct 
how moves out of the infinitive,  it fails to leave a trace in the embedded infinitive CP.  S-structure then 
bifurcates into PF (phonetic form) and LF (logical form).  Wanna-contraction applies at PF, but crucially, 
PF and LF are two independent levels, which do not communicate with one another.  Therefore,  the trace 
in the infinitive CP is not present at PF, and wanna-contraction can apply. 
         The ECP is assumed to hold at LF,  and  the adjunct trace in the infinitive CP must be present at that 
level.  Therefore, at LF,  the adjunct is lowered into the lower CP,  and then raised back up to the matrix CP 
so that the lowered trace is properly bound.    The derivation therefore is as follows.  The S- structure is as 
follows: 

(9) [CP[ Howi]  do you want [CP [C to fix the car ti] 

(9) branches off to PFand LF.  At PF, wanna-contraction applies.  At LF, the adjunct is lowered,  
yielding (10)1: 
(10) [ CP  ti’   do you want [ CP howi [to fix the car ti] 

       Finally,    the adjunct would raise back to the matrix CP, yielding (11): 
(11) [ CP [[how]i ti]] do you want [ti’] to fix the car ti] 

    What is noteworthy about this analysis is that it demonstrates a conception of transformations that was 
prevalent at the time, which was that transformations could apply freely, with no limit, as long  as all 
grammatical constraints are satisfied by the end of the derivation.   This view of transformations was used 
to great benefit in this instance,  but as we shall see in the next section, it raised a whole new set of 
questions in the context of differences in the way that particular languages satisfied the same set of 
constraints. 

                                                
1  Interestingly enough,  Lasnik & Saito were writing at a  time when traces were 
considered to be primitive elements, distinguished from the elements, their antecedents, 
that move. Today,  traces are considred copies , and there is no distinction therefore 
between traces and moved elements (Chomsky (2000)).  Given this,  there would be no 
need for the next step, in which the lowered trace would move back up, because the 
representation would be as in (i): 

(i) [ CP [how]I do you want [CP [how] to fix the car [how]] 
    The step in (10) would would still be necessary. 



 

II. Constraints on How Many Steps Could Satisfy A Constraint 
      The view of transformations as being maximally free, so long as no output constraints are violated, 
yields a dilemma noted by Chomsky (1991) in his development of the analysis of the differences 
between the French and English verbal system that Pollock (1989) insightfully discussed, based on 
ideas of Emonds (1978).  As these authors made clear,  French main verbs raise to Tense in finite 
clauses,  while English tense lowers to the main verb.   If one assumes a constant position for adverbs,  
this can be seen from the fact that French main verbs precede adverbs such as souvent ‘often’, while 
English main verbs follow the adverbs: 
   (12 a.) Jean lit souvent les livres. 

            Jean reads often the books. 

            Jean often reads books. 

         b. ) *Jean souvent lit les livres. 

   (13)a) John often reads books. 

          b) *John reads often books. 

         It seems that a common requirement for both French and English is that the Tense must attach to 
the verb.  The question is,  however,  why does each language choose to do it in the way that it does if 
transformations are maximally free,  so long as no output constraints are violated.  Pollock 
demonstrated why English main verbs do not raise to Tense. He claimed that there is a syntactic head 
position between Tense and the main verb in both languages, that he called Agr (for agreement), and 
that French and English differ in the properties of this Agr.  He analyzed the French Agr as strong, 
meaning that it could host main verbs (for details, I refer the reader to Pollock’s paper), but the English 
Agr as weak,  meaning that it could not host main verbs in the overt syntax.  Movement  to T in the 
overt syntax must pass through Agr. 
      However,  this did still not answer the question of why French did not choose the English option of 
lowering the Tense to the main verb.  To compound the problem,  there is evidence that while English 
Tense lowers to V in the overt syntax,  the V with Tense must raise back to the original position of 
Tense at logical form. Therefore, the logical form of (14) must be (15) (for evidence, see Pollock 
(1989),  Chomsky (1991)). 

(14) John reads books. 

(15)  John   [T[V [V ][T past]]][VP [V t][DP books]] 

                To account for this,  Chomsky posits a principle that requires that a grammar satisfy grammatical 
principles in the shortest amount of steps possible.  French verbs can raise overtly to Tense because French 
Agr is strong, and so  raising overtly would involve two movements, one to Agr, and one to T.  English Agr 
is weak, and so   Tense lowering involves four movements, one lowering Tense to Agr,  then lowering Agr 
(which now includes Tense) to V,  and then raising V  (now containing Agr) back to Agr, and then raising 
the Agr (with  the complex V) to  T.   Because French can do in 2 steps what English must do in 4, French 
must use the more direct option of overt raising to Tense. 
        This approach,  which has come to be known as economy of derivation, raises problems of 
computational complexity.  It requires that a derivation be the shortest one possible that satisfies 
grammatical principles.   It answers the question about why French and English have their different 
approaches to amalgamating Tense with the verb,   and it even allows Lasnik & Saito’s analysis of wanna-
contraction involving adjunct traces that was discussed in the last section,   under the assumption that 
Lasnik & Saito’s derivation of lowering the adjunct trace at LF and then raising it back up is the shortest 
one that would satisfy all principles.   
       However,  a grammar contains an infinite set of derivations,  and in order to verify that a derivation is 
the shortest,  it is theoretically necessary to check an infinite set of derivations.  Therefore,  in order to  
make a principle like economy of derivation, or fewest steps, tractable, one must  find a way to narrow the 
set of derivations that are compared.   Chomsky (1993) subsequently suggested a way of comparing 
derivations that was tractable, by introducing  the notion of a numeration.   A numeration is the set of 
lexical items, chosen in a particular order, called a lexical array, that is to be used in a derivation, and the 
numeration must be exhausted.  Chomsky proposes that only derivations that use the same numeration 



 

should be compared.   This is one proposal to narrow the reference set,  or set of candidates to be 
compared.  In any event,  any proposal that involves comparing two alternative derivations will increase the 
computational complexity of the grammar.  This issue came up over thirty years ago,  in the debate about 
whether or not grammars should allow transderivational constraints, or constraints which involve the 
comparison of derivations (see Hankamer (1973) for one such case).   The objection that was made 
involved the issue of possibly requiring an infinite search.   Another theoretical objection that was made 
was the question of whether language-particular transderivational constraints should be permitted,  given 
that the more powerful the device,  the more burden was placed on a language learner to learn the device.   
In this case,   the transderivational constraint,  shortest number of steps in a derivation,  is assumed to be 
universal, and so questions of learnability wouldn’t arise if the transderivational constraint is present  at the 
outset.  
     Another important issue, to which we will return shortly,  is the issue of what is meant by “grammatical 
constraints that must be satisfied”.  These must be specified in order to determine precisely whether or not a 
grammatical derivation is licit.  Let us call this issue the triggering problem. 
         However,  even so,  one might still ask whether  transderivational constraints like minimize the 
number of steps in a derivation are necessary.    We will take up this issue in the next section 

III. Local Economy 
One issue that  a constraint like “Minimize derivations” must grapple with is  

the issue of optionality, in which two structures  with the same set of lexical items, and hence the same 
numeration,  are felt to be variants of one another.  Some instances of optional transformations that have 
been proposed over the years include relative clause extraposition,  extraposition, topicalization, and locative 
inversion.  Examples are given below: 

(16) (Relative Clause Extraposition) 

a. A man who was from Boston arrived. 

b.  A man arrived who was from Boston. 

(17) (Extraposition) 

a.   That people didn’t like himi bothered Johni. 

b.  It bothered Johni that people didn’t like himi. 

(18)  (Topicalization) 

a.   I  really like this stuff. 

b.   This stuff I really like. 

(19)  (Locative Inversion) 

a.  John raced into the house. 

b.   Into the house raced John.  

                 (The (b) sentences above are considered the variants in which the named transformations have 
applied).  An optional transformation is one that doesn’t have to apply, but could apply.   A constraint that 
says “Minimize derivations” would  predict that optional transformations do not exist.  Therefore,   the 
apparent need for optional transformations requires that we re-think such a constraint, in addition to 
examining carefully such optional processes in order to reconcile them with the cases that motivate 
“Minimize derivations”. 
      Before doing so,  however,  it is necessary to be more precise about the triggering problem,  and current 
views about the nature of  this problem. 
 

A. Excursus on Triggering 
        It is currently thought that transformations are needed in order to deal with  properties of  lexical 
items.  Assuming that a lexical item is a comples of features (Chomsky (1965)), Chomsky (1995) posits 
two types of features: (i) interpretable features,  which play a role at LF,  and in semantic interpretation; (ii) 
uninterpretable features,  which do not play such a role.   A given feature may be uninterpretable on one 
category, and interpretable on another.  A prime example of such a case is agreement features,  which are 



 

usually for number, person, or gender ( these features are called φ-features).  In English,  the verb agrees 
with the subject (in person and number),, and such features are considered interpretable on the subject but 
uninterpretable on the verb.   
          Chomsky (1986) posited a principle called Full Interpretation,  which  requires that the only elements 
that can exist at a linguistic level are those that play a role at that level.  PF  (phonetic form) is considered 
to contain only elements that can play a role at PF; such elements are called legitimate PF objects.   LF, 
likewise,  is thought to only contain elements that play a role at LF.    
      By the principle of Full Interpretation,  uninterpretable features cannot exist at LF.  Thefefore,  there 
must be some device that eliminates such features.    It is thought that movement serves to put elements in a 
position in which the uninterpretable features can be eliminated.    
      However,   movement is not considered the only means by which uninterpretable features can be 
eliminated. Chomsky (2000, 2001) also discusses an operation which he dubs Agree,  in which 
uninterpretable features can be eliminated in situ. For example,  consider an expletive construction as in 
(20): 

(20) a.  There are five people in the room. 

b.  There is a man in the room. 

    It is clear that the verb agreement is not with the expletive  there in subject position, but rather with the 
post-copular nominal.  No movement has occurred,  but  the copula’s uninterpretable φ-features are being 
eliminated by agreement with the interpretable φ-features of the nominal, which remain in situ. 
      Therefore,  if  elimination of uninterpretable features can be done by Agree,  one must ask why 
movement ever occurs, if  the purpose of movement is to eliminate uninterpretable features.  Chomsky 
(2000) suggests that  certain heads have in addition a feature that he calls an EPP feature (for Extended 
Projection Principle)  This feature requires that certain heads have a filled specifier.  
         In the case of (20),  Tense is considered to have an EPP feature.  If an expletive such as t here is 
chosen for the numeration, it is considered to  have a categorical feature D (for determiner), but no f-
features.  Therefore,  the structure of (20) (a) is really something like (21), before the expletive is merged 
with the T: 
 
 
 
 
 
 
 
 
 
(21) 
 
 
 
 

                   T’ 
 
 
             T                            VP 
         [uφ]                    
        [Nominative]               V’ 
        [EPP] 

                     V                           PP 
 
                   Be               DP                 P’ 
                                    [iφ] 
                                   [Nominative]    in the room. 
                                 



 

                                 Five people 
    The symbols in brackets underneath the nodes T and DP are interpreted as features.   The element [uφ] is 
short-hand for uninterpretable φ-features, and the symbol [iφ] is intended to be construed as interpretable 
φ—features.  The crucial relationships are between T and DP,  DP’s  interpretable φ-features can check  T’s 
uninterpretable φ-features,  eliminating them; conversely,  T’s Nominative feature can license DP’s 
Nominative Case feature, eliminating it.  
         T’s EPP feature must be satisfied.  There are two possibilities for accomplishing  this, based on 
whether or not the expletive there is present in the numeration. If there is present, we must select it, and 
merge it.  This would satisfy T’s EPP feature if it is merged with T’.   
      If there is not present, we must still find a way of giving T a specifier,  and this could be done by moving 
the DP  to merge it with the T ‘ ( this is known as internal merge). 
    We see that movement of an element that is already merged can satisfy a head’s EPP feature.  The 
question is,  can any element move simply to satisfy the requirements of another element?  We will examine 
this question in the next section,  before returning to our main issue,  the issue of last resort.   

B. Active Features,  the EPP, and Successive Cyclycity. 
                EPP features account naturally for what is known as successive-cyclic movement,  
movement in which an element undergoes a sequence of movements of a single type toward its 
ultimate landing site.  An example from English is wh-movement out of complement clauses, as in 
(22),   with the annotated structure in (23): 

(21) Who did  John say that he visited___? 

(22) [ CP [DP who] did John say [CP t’ that he visited t]? 

If we view movement as being motivated by the need to check features,  we must ask what motivates the 
movement from the position of t in (23) to t’. In particular,  there must be a feature of the embedded C that 
is checked by movement of who to its specifier.  It cannot be the [+wh] feature of who, because the 
embedded C heads a declarative CP rather than an interrogative CP. 
      We can posit an EPP feature on the embedded complementizers whose specifiers must be the traces of 
a wh-phrase which  initiates a  question. Interestingly,  in  other languages,  such as Irish (McCloskey 
(1979)),  the complementizers which head CPs through which elements move successive-cyclically have a 
different morphological form from  complementizers  which head clauses out of which no extraction has 
occurred (Chomsky (1995)). 
         However,  an EPP feature by itself seems insufficient to triggher movement.   For instance,  suppose 
we posited an EPP feature on an embedded that, and said that the feature itself was enough to trigger 
movement.  We would then predict that an element which could otherwise remain in situ would move for 
the simple purpose of satisfying the EPP feature, so that ,e.g. (24)(b) would derive from  the structure 
for(24)(a). 
            (24)(a)  John said that he visited Mary. 

                   (b) *John said Mary that he visited. 

           Chomsky adopts a principle due to Lasnik (1993), which Lasnik dubs Enlightened Self-Interest, in 
which an element α can undergo an operation which satisfies the requirements of another element β if   a’s 
participation ultimately leads to satisfaction of α’s own requirement.  A way of concretizing this view in 
terms  of feature-checking is to say that α, in order to move,  must have an uninterpretable feature that 
renders it active.   
          In this case,  we can see the difference between (24)(b) and (22) is that in the latter case,  the DP 
that satisfies the embedded C’s EPP feature has an uninterpretable wh-feature that renders it active,  while 
in the former case,  the analogous moving DP has no feature that renders it active.   
       On the face of it,  Enlightened Self-Interest looks like a non-Markovian principle, in that it seems to 
involve look-ahead, in that it calculates a principles’s satisfaction in terms of a future licit phrase-marker.  
However,  the non-Markovian character is illusory. The presence of an uninterpretable feature is readily 
detectable on the phrase that moves,  and so all of the information for the functioning of Enlightened Self-
Interest is present in the phrase-marker that is presented for inspection.  In this way,  the issue of 
computational complexity is eased.  
      With this excursus on triggering, successive cyclicity,  the EPP, and active features completed,  we are 
now in a position to return to the question of optional transformations. 



 

C. Local Economy 
Collins (1997) advances the thesis that all economy principles are local-essentially, Markovian.   Therefore, 
no reference to alternative derivations, future stages of a derivation, or earlier stages of a derivation is 
possible.  He argues, in particular, against the principle of “Minimize derivations”, ,which, as we have seen, 
is trans-derivational, by demonstrating cases in which the same numeration can sanction two alternative 
derivations,  as long as all uninterpretable features are checked by the end of the derivation, and in which 
one derivation is longer than the other.   He proposes that there are but two economy conditions, and they 
are given in (25) and (26): 

(23) (Collins’ (12))) Last Resort 
An operation OP involving a may apply only if some property of a is satisfied. 

(24) ( Collins’ (13)) Minimality 
An operation OP (satisfying Last Resort) may apply only if there is no smaller operation OP’ 
(satisfying Last Resort). 

 One of the cases that he uses to illustrate local economy is the case of locative inversion,  exemplified in 
(19),  which we will examine in some detail. 
       Collins (1997) posits a functional head called Tr (for Transitive), which, he notes, is essentially 
equivalent to  the more conventional v, and subjects of locative inversion verbs are generated in [Spec, 
VP],  making  them unaccusative (Levin & Rappaport-Hovav (1995)). Therefore,  the basic structure for, 
e.g. (19)(a) would be (26): 

(25) T [TrP [Tr’ [Tr [VP [DP John][V’ [V race][PP into the house]]]]]] 

            Crucially,  this would also be the basic structure for (19)(b).   Let us review the crucial features that 
must be checked in this structure: 

(26) a.  An EPP feature on T 
b. The uninterpretable φ-features on T 
c.  The Case feature on the DP. 

          The PP can move into [Spec, TP], satisfying T’s EPP feature,  and  the DP post-verbal subject can 
check T’s uninterpretable φ-features,  while T checks the DP subject’s uninterpretable Case’ feature,, by 
Agree (Collins was assuming covert movement of the DP for the last two operations, in a pre-Agree 
framework,  but this would be an update).  
 This would yield (19)(b).  The non-inverted derivation would involve the DP subject moving to become 
[Spec, TP], checking T’s EPP feature,  uninterpretable φ-features, and DP’s uninterpretable Case-feature. 
          Since move is motivated by Agree  in this framework,  suppose we say that any movement which 
allows Agree to be satisfied as a by-product causes Agree not to count in the counting of number of steps of 
a derivation (again,  an updating of Collins’ account to utilize the notion of Agree).  This  seems plausible, 
but tt would make the non-inverted account involve less operations than the locative inversion account.   
Both accounts involve Agree between T and Tr. The non-inverted account would involve the following: 
        (28)a.  V moves to Tr. 
               b.  DP moves to [Spec, TP] 
               c.  Agree between T and Tr. 
          The locative inversion account would involve the following: 

(29)a. V moves to Tr. 
      b.   PP moves to [Spec, TP]. 
      c.  Agree between T and Tr. 
     d.  Agree between  T and DP. 

           By this metric,  locative inversion is more complex than  just moving the subject to [Spec, TP], and 
should, by Minimize Steps, be ruled out;;  yet,  the derivation is apparently licit.   
              This is  the view of local economy, and  the way that it  accounts for optionality.  Optionality is 
thought to result from two alternative derivations to check uninterpretable features, and as long as all of the 
features are checked,  the derivation is licit.  Miyegawa (2003) advocates a similar view in his analysis of 
Japanese scrambling,  long thought to be problematic for a view of movement as being motivated by Last 
Resort. 
       By and large,  I am sympathetic to this approach to reconciling optionality with movement as being 
driven by feature-checking.  Notice that it is completely Markovian.   Collins’ formulation of  Last Resort 



 

and Minimality simply requires reference to the input stage of derivation, and nothing else- no alternative 
derivations,  future stages,  or earlier stages.   
           Nevertheless,  there is still something missing in Collins’ view of locative inversion, and that is the 
question of what makes the PP active, and hence capable of undergoing movement to [Spec, TP].  The case 
of the PP complement of the preposition is presumably checked by the preposition,  and so Case is already 
checked in situ.  Furthermore,  we can find other cases of inversion,  involving intransitive adjectives,  
which,  though less-discussed than the locative inversion cases,  seem to involve the same properties: 
     (30) a.  Quite beautiful are the flowers of Galapagos. 

              b.  The flowers of Galapagos are quite beautiful. 

      We saw in Section IIb that an element that satisfies an EPP feature by moving to the Spec of some other 
head must bear a feature that is not yet checked. What feature is this in locative inversion?  
                Rizzi (1997) posits a  Topic head as   a head that triggers topicalization, and topicalization is 
viewed as movement of the topicalized phrase to the Spec of Top.  Therefore,  a sentence such as (18)(b), 
would  have a structure as in (31): 

(31) [Top P [DP this stuff][Top’ Top [TP I really like t] 

        Suppose we say that  it is the Top feature on an element that topicalizes that makes it active.  In this 
case,  we could say that   sentences in which inversion takes place are really  topic-comment constructions,  
and that the element that appears in the position of the subject, as in (30)(a) and (19)(b),  is actually in 
[Spec, TopP],  having stopped in [Spec, TP] on its way to [ Spec, TopP].  In this way,  inversion 
constructions are really instances of successive-cyclic movement.  Therefore,  the structure of , e.g. (30)(a), 
would really be as in  (32): 

(32) [Top P [AP quite beautiful][Top’ Top [TP  t’ [T’ are the flowers of Galapos t] 

   in which  the AP first moves into [Spec, TP] on its way to [Spec, TopP].  The AP (and the fronted PP in 
locative inversion) will first move into [Spec, TP] in order to check T’s EPp feature.  It will be the inverted 
constituent’s Top feature that makes it active.   
      Support for this view comes from the fact that when the subject is a pronoun,  locative inversion is 
impossible, but the pronoun occupies [Spec, TP],  while the  PP occupies a pre-subject position in which it is 
clearly interpreted as topicalized: 

(33) (a) *Into the room raced him. 

(b) Into the room he raced.  

             If there is a Top feature,  however,  that drives topicalization, then topicalization can no longer be 
viewed as a problem for Minimize Steps, since  sentences in which topicalization has occurred will have 
different numerations from versions in which topicalization has occurred,  and derivations can only be 
compared that start from the same numeration.   Topicalization is not, then,  truly optional,  since it would 
be obligatory in the presence of a  Top feature.  
               Similarly,  locative inversion would  start from a different numeration from the corresponding 
non-locative inversion sentence,  and hence a derivation involving locative inversion would not be 
compared to a derivation in which no inversion occurred but the subject moved to [Spec, TP].  
                      Nevertheless,  there are two  structures, one could argue,  that could be compared for the 
purposes of computing Minimize Steps,  and those are the structures that would derive (33)(a) and (33)(b).     
I believe that a case could be made that (33)(a) involves a syntactically licit derivation,  but that it is filtered 
out by the semantics. 
       If one considers  the post-verbal subject in an inversion construction,  one notes that it is focused,  and 
hence interpreted as new information.   Pronouns,  however, are proto-typically old information,  and hence 
focussing a pronoun would result in a pragmatic clash.   Cinque (1993) analyzes focus as occurring on the 
most deeply embedded constituent,  and his version of the Nuclear Stress Rule would stress this 
constituent.  I am assuming that there would be no dedicated focus position (Baltin (2003), Horvath 
(2003)).  Therefore,  (33)(a) would be syntactically acceptable, but filtered out at a semantic or pragmatic 
level.  We therefore can compare the derivations of (33)(a) and (33)(b). 
             They would actually be equal in the number of steps. (33)(a) would involve the following steps: 
         (34)a.  Move PP to [Spec, TP] 
                b.  Move PP to [Spec, TopP] 
                c.  Agree Between T and DP. 



 

            (33)(b) would involve the following: 
                       (35)a.  Move DP to [Spec, TP] 
                              b.  Move PP to [Spec, TopP] 
      Chomsky (2000) has suggested that Agree is less costly than Move, but is it costless? If so,  (34)© 
would  
           Direct movement of the PP to [Spec, TopP] does not really violate Relativized Minimality (Rizzi 
(1990)) if we consider that  [Spec, TP] can be either an A-position or an ~A-position.  It would seem to 
depend upon which feature  of the moved element is activated; if movement to [Spec, TP] is activated by a 
Case feature,  the position to which movement occurs would be an A-position, and if movement is activated 
by a Top feature,   
  At least in the area of locative inversion, then,  we do not see a  compelling argument against Minimize 
Steps, then,  but  we also do not  have a compelling argument for it.   
    We might, then, revisit the original argument for Minimize Steps that was presented in Section II, in 
view of subsequent developments in triggers. In particular,  Chomsky (1995) suggests that introduction of a 
strong feature triggers an operation that checks it.   Let us apply this view of feature strength to the 
differences between French and English with respect to verb raising.  If we view French main verbs as 
having a strong Agr feature, it will have to move to Agr as soon as possible in order to check its Agr 
feature. It will simply be impossible, by this view of feature strength, to ever allow French main verbs to 
remain in situ as the structure is being built by Merge.  This is completely Markovian, and it would seem 
that there is no need for  a constraint like Minimize Steps,  which would introduce a greater computational 
complexity.   The burden of proof,  it would seem,  would be on a transderivational principle versus one 
that simply allows the grammar to operate based on information that is available at the current stage. 
 

D. Remaining Cases of Optionality 
We have seen that two of the four cases of optionality given in (16-19) of this paper, locative inversion and 
topicalization, are not truly optional, but rather are triggered by a topicalization feature that must move the 
phrase on which it occurs to the Spec of a Topic phrase.  There are still two more cases to account for-
relative clause extraposition and extraposition.  
      Briefly,  it is possible to show in both cases that the construction in question does not involve rightward 
movement,  and so the question of optional application of a transformation does not arise, rendering the 
analysis of these constructions irrelevant for the issue of Minimize Steps.  
            In the case of relative clause extraposition,  the argument against rightward movement comes from 
an observation made by J.R. Ross and David Perlmutter  (1971), who noted that extraposed relative clauses 
can  sometimes have split antecedents,  as in (36): 

(36) A man entered the room and a woman left who were similar. 

     The extraposed relative clause does not have  a single source from which it could have moved (the 
consequences of this are dealt with more in Baltin (to appear)).   Therefore,  a movement analysis of the 
extraposed relative clause does not seem to b e feasible.  
       There is also a problem for a movement analysis of an extraposed sentential subject, in that extraposing 
the sentential subject rightward would cause it to have to move lower in the phrase-marker than its position 
of origin,   as can be seen in (37): 

(37) It bothered every prisoneri that hisi lawyer didn’t believe himi. 

        The experiencer every prisoner is apparently binding the pronoun his,  and binding requires c-
command, so that the experiencer must be higher in the phrase-marker than the that-clause. 
 

IV.Some Recent Challenges to Markovian-ness 
        In this section,  I will briefly discuss two recent challenges to the idea that a grammar is Markovian, 
one requiring reference to future stages of derivations, and the other requiring reference not only to  a 
future stage,  but to semantics, and will indicate briefly some problems that I see in both challenges. 
 

A. Avoid Structure 
              The first case that I will discuss is an economy condition that is proposed in Rizzi (1997), in 
which  Rizzi posits a constraint that forbids building more syntactic structure than is required, but in 
which one only knows what is required by looking at portions of the phrase-marker that have not yet 



 

been constructed (assuming a bottom-up method of phrase-marker construction)   The proposal is 
embedded within  a reanalysis of the complementizer head into a more articulated structure which  Rizzi 
dubs “the Comp system”.  He proposes that the complementizer node is really a cover term for four 
different projections: 

(38) Force<Topic<Focus< Fin(ite) 
      He applies this more articulated structure for the left perifphery of clauses to the well-known 
problem of the that-trace effects,  seen in (38): 

(39) a.  *Who do  you think that ___left? 

b. Who do you think__left? 

         Rizzi’s analysis of this contrast,  based on  Rizzi(1990), is a requirement that traces be head-governed 
by an appropriate head,  where head –government means essentially c-command.  Approprirate heads are 
T, N, V, A, and P, but crucially not C.  Therefore,  (39)(b) is  ungrammatical because the  original trace of 
who is not head-governed. 
     It then remains to explain why (39)(b) is grammatical. Rizzi argues that C can be activated as a head-
governor  if it has agreement features, and agrees with the subject trace.  A more articulated  structure for 
(39)(b),  then,  is (40): 

(40) [ Whoi] do you think [CP t’i[C Agri][TP ti left]]] 

        Rizzi (1997) then applies this analysis to his  decompositional view of C, by considering a well-known 
phenomenon first noted by Bresnan (1977) called the “Anti-Adjacency Effect”.  A that-trace violation can 
be ameliorated if an adverb intervenes between the complementizer and the subject trace: 

(41) Whoi do you think that under these circiumstances ti will leave? 

    Rizzi’s account is as follows.  In (41),  the complementizer that is in Force0, signifying declarative 
illocutionary force,  while the adverb is adjoined to TopP.  However,  the null complementizer,  which 
contains agreement features and can hence be activated,  is in Fin0,  where it head-governs the subject 
trace. 
                      I have no quarrel with this analysis,  and I find it compelling in many respects.  My quarrel is 
with the next step in Rizzi’s analysis.  He asks why, if that  can occur in Force0, and the null 
complementizer can occur in Fin0,  we could not have a structure as in (42) for (39)(a), allowing  the 
subject trace  to be head-governed by the null C in  Fin0 and incorrectly predicting grammaticality: 
         (42)  [Who do you think [ForceP [Force’ [Force that][FinP t[Fin’ {Fin 0][TP t left]]] 

     His answer is an economy principle.  He proposes that  when Force and Fin are adjacent (i.e., not 
separated by any projections),  Force and Fin are realized on the same head,  so that  in (39)(a),  the 
complementizer that is simultaneously encoding both Force and Finiteness,  and so the Fin head will not 
project.  His economy principle is (43): 

(43) Avoid structure. 
         I would now like to provide an empirical argument against Avoid Structure,  even assuming Rizzi’s 
analysis of the Left Periphery. It is well-known  that there are languages where wh-phrases can co-occur 
with overt complementizers, such as Swedish (Andersson (1975)), and earlier stages of English. In fact,  
Belfast English, according to Henry (1995), is such a language: 
         (44)  (Henry’s (37)  I don’t know when that he’s going. 

         If  embedded questions are CPs,  then the question of the categorical status of the invariant element 
that is decided-it’s a C. However,  if we adopt Rizzi’s more articulated analysis of the left periphery, the 
question becomes open as to which of the four positions is occupied by that.  It is fairly clear that it makes 
no sense to place that in Top or Foc.  That leaves Force or Fin. 
           It is my impression that all of the languages that have wh-invariant particle constructions use the 
same particle to mark declarative and interrogative complements.  This is certainly true in Belfast English.  
If so,  we cannot say that that marks Force. This leaves us with Fin as the category of that in (44).  
      If so,  we would predict that we should also get a distinct marker in Belfast English for embedded non-
finite  questions, and we do: 
               (45)(Henry’s (35)) He wasn’t sure what for to do.  

    In short,  the structure of  the embedded question in (45)  is (46): 



 

(46) [ ForceP  [DP what][Force’ [Force  0][FinP [[Fin’ [Fin for][TP to do t]]] 

            But we then have precisely the structure that (43) tells us to avoid- one in which Force and Fin are 
adjacent to one another, but on different heads.    
       We must then provide an answer as to why this procedure wouldn’t work to rescue (39)(a).  The 
answer that I propose is not very deep,  but does have a measure of independent motivation.    
              What can be called “upward selection” needs to be countenanced.  Consider the verb afford in  
English.  It requires can or could. 

(47) a. He can afford a new car. 

b. He could afford a new car. 

c.  *He might afford a new car. 

d.   * He will afford a new car.  

              If so,  we might posit a feature for Standard English Fin  as in (48): 
(48) Fin, +[ Top___]  

   And for Belfast English:  
(49) Fin, +[Force___] 

   This approach,  while perhaps not very deep,  is Markovian, and fits the cross-dialectal variation better 
than the Avoid Structure approach.  

B. Operations Which  Can Only  Occur If They Have an Effect on Semantics 
 

Fox (2000) and Reinhart (1997) propose that the rule of Quantifier-Raising (May (1977) ,(1985)) 
can only apply if it has semantic consequences.  Fox demonstrates the effect of this constraint by the 
following contrast: 
 

(50) a. (Fox’s  (9)(a))  Some boy admires every teacher. Mary does, too. 

b.  (Fox’s (9)(b))  Some boy admires every teacher. Every girl does, too. 

             (51)   (Fox’s (10)(a)  Some boy admires every teacher.  Some girl does, too. 
     The contrasts here relate to the understood scopes.   The intuitions that Fox reports are that in (50)(a),  
the subject must take wide scope over the object in the first sentence.(so that a particular boy is being 
discussed). In (50)(b),  the subject must also take wide scope over the object in the first sentence. In (51), 
on the other hand,  the  object can scope over the subject (so-called inverse scope).  Fox accounts for these 
intuitions in the following way.  He posits an economy principle (p. 23) that he dubs Scope Economy: 

(51) (Fox’s 2.5) Scope Economy 
                SSOs (Scope-Shifing Operations, i.e. Quantifier Raising:MRB)  that are not forced for type 
considerations must have a semantic effect. 
          By type considerations,   it is meant that quantifiers,  being operators, must move at least a short 
distance  in order to bind their corresponding variables.  Any move more than the minimal distance must be 
to create a different interpretation than if  this second move had not applied.   The reason that (50) and (51)  
all contain sentences with Verb Phrase Ellipsis is that  there is a great deal of motivation for the constraint 
on interpretation of  deleted verb phrases that Fox calls Parallelism, which  requires that deleted verb 
phrases have LFs that are identical to those of their antecedents( see Sag (1976), Merchant (2001) for 
formulations of the notion of identity that is relevant for ellipsis).  
        By Parallelism and Scope Economy,  we derive the judgements about scope in the following manner. 
In (50)(a),  because the subject of the second sentence is not a quantifier but a proper noun,  raising the 
quantifier from object position in the non-deleted counterpart of the second sentence would not have any 
effect on the interpretation of the second sentence.  Therefore, by Scope Economy,  quantifier-raising could 
not apply.  By  Parallelism,  the  first sentence in (50)(a) must have the same  Logical Form as  the second 
sentence, and hence  raising the quantifier from object position past the subject would be impossible in the 
first sentence.  The same reasoning applies in (50)(b).  Two quantifiers of the same type cannot cause a 
scopal ambiguity, as can be seen from the non-ambiguity of the non-deleted counterpart of the second 
sentence: 

(52) Every girl admires every teacher.  



 

     In (51),  on the other hand, both sentences contain subjects and objects before Verb Phrase Deletion 
which contain quantifiers that participate in scopal ambiguity.  For example, (53) is ambiguous: 

(53) Some boy admires every teacher. 
         Depending on whether the object has undergone short movement at LF (in which case it would take 
narrow scope with respect to the subject), or has undergone long movement at LF past the subject (in which 
case it would take wide scope with respect to the subject),  long movement of the object would yield a 
distinct interpretation from the interpretation that would derive from short movement of the object.  
                     My own judgements,   and those of native speakers whom I have consulted,  are slightly 
different from those reported by Fox.  The intepretation of inverse scope in (50)(b) for the first sentence, to 
the extent that judgements are possible,  is possible  (although it is difficult to arrive at any interpretation).  
The interpretation of inverse scope in (50(a) is impossible,  and the interpretation of inverse scope in (51) is 
totally possible.  
       I will therefore set the discussion of cases in which the antecedent has a subject quantifier of the same 
type as the object quantifier aside,  and concentrate on the contrast between (50)(a) and (51).  
          Before beginning the discussion about the data,  it is important to note the implications of Scope 
Economy for the central issue under discussion here, the Markovian nature of the grammar.  Logical  Form,  
even though it feeds semantic interpretation, is a syntactic level, and,  accordingly,  Quantifier Raising is a 
syntactic rule.  The semantics is derived from the construction of  a Logical Form, and hence, to bring 
semantic considerations to bear on whether or not to apply a syntactic rule is to  posit a system with look-
ahead. 
         However,  there is, I think,  a deeper issue than simply whether or not the grammar is Markovian,  
although this issue is related to the question of Markovian-ness. It is generally agreed that  a semantic 
representation, or meaning,  is outside of  natural language (see J.D. Fodor (1977), Chapter 1, and Lewis 
(1972) for a discussion of this point).  Therefore,  to invoke a system outside of natural language to explain  
the workings of natural language is to jettison the view of grammar as a self-contained formal system.   
          With this in mind,  let us examine Scope Economy more closely,  both to  examine its efficacy, and 
to see if a viable Markovian alternative to the data that it covers is possible.  
         In the first place,  as Lasnik & Uriagureka (2005)  note, Fox himself had noted that equivalence of 
interpretation between the two logical forms resulting from application and non-application of QR cannot 
be a generally necessary condition on the application of QR,  as.   He points out  (54) (their 6.70): 

(54) A girl  is taller than every boy. 

             They comment (p. 208): 
    “…if for every boy there is a taller girl, it just so happens that there must  be a girl who is taller than 
every boy (given the transitivity of ‘taller than’). Hence, the interpretation of (70) (my (54): MRB)  under 
wide scope for every boy is logically equivalent to the interpretation with alternative scope…” 
             However,   Fox notes the following contrast: 

(55) (Lasnik & Uriagureka’s 6.71)a.  A girl is taller than every boy, and at least one teacher 

is too. 

b.  Mary is taller than every boy, and at least one teacher is too. 

             Inverse scope is possible in both conjuncts in (55)(a), but not in (55)(b), indicating that long 
Quantifier- Raising of the object  has occurred in both conjuncts in (55)(a) in spite of the logical 
equivalence of  direct scope and inverse scope in the first conjunct of (55)(a).  Fox considers various ways 
around this problem (see Lasnik & Uriagureka (2005) for a  valuable discussion).  However,  it looks as 
though  semantic equivalence is not a necessary sufficient for long QR. 
  I believe that there is also data showing that semantic equivalence is not a sufficient 
condition for long QR, either.  Consider  wh-quantifier interactions.  May (1985) first noted the following 
contrast: 
               (56) a.  What did everyone buy? 

                         b.  Who bought everything? 

               In  (56)(a),  when the wh-phrase is overtly in [Spec, CP] and  the quantifier is overtly in 
[Spec, TP] ,  the wh-phrase-quantifier pair can exhibit either direct or inverse scope with respect to 
one another.  Accordingly,  it has the possible answers in (57) (a) and (57)(b), corresponding to direct 
and inverse scope respectively: 



 

(57)a.   A Jaguar. 

b.  Bill bought a Jaguar, Fred bought a Camaro, Cindy bought a Mustang,  and Joan bought 

a  Hyundai.  

            The reading of  a question-quantifier sentence in which it elicits the type of answer in (57)(b) is 
called a pair-list reading, or family of questions reading.  It is possible only when the quantifier can scope 
over the wh-phrase.  
        In (56)(b), on the other hand,  when the  quantifier is in object position, only direct scope is possible;  
the family of questions reading is impossible, so that while (58)(a) is a possible answer to (56)(b),  (58)(b) 
is not: 
                 (58)a.   Bill. 

                       b. *Bill bought a Jaguar, Fred bought a Camaro, Cindy bought a Mustang,  and Joan bought 

a  Hyundai  

            Notice that this contrast is quite general; when a  quantifier is in object position overtly in a wh-
quantifier sentence,  the pair-list, or family of questions reading,  is impossible,  while the pair-list reading 
is possible when the quantifier is overtly in subject position.  Consider the contrast with why as the wh-
phrase in the pair: 
                  (59) a.  Why did everyone leave? 

                          b.  Why did he buy everything? 

             (59)(a) allows the pair-list type of answer,  while (59)(b) seems to only allow a single answer: 
                  (60)a.  John left because he was tired, Bill left because he was hungry, and Fred left because he 

was angry. 

                        b.   He bought everything because he is a spendthrift.  

    May’s original account could handle the contrast in (56), but not in (59).  
    What is going on?  It seems that a quantifier that originates overtly in the VP cannot move high enough 
to scope over a wh-phrase in [Spec, CP], while a quantifier that originates overtly  in [Spec, TP] can.  One 
way of looking at the descriptive generalization governing wh-quantifier interaction is to say that a 
quantifier that is  one projection below another quantifier can take inverse scope over the latter.  There is, in 
a sense,  a locality constraint on QR, from this point of view.   
       Notice,  however,  that there is nothing semantically incongruous about the pair-list reading for (56)(b) 
and (59)(b).  One can imagine what the questions would mean if they allowed the pair-list reading in this 
circumstance,  and  the meaning would be distinct from  the meaning resulting from direct scope of the wh-
phrase over the quantifier.  Therefore,  semantic distinctness cannot be a sufficient trigger for long QR, any 
more than it can be a necessary trigger.  
            Notice,  however,  that Fox’s crucial cases in which inverse scope was possible,  (51), involved a 
quantifier in overt subject position and a quantifier in overt object position.  Therefore,  the descriptive 
generalization about the locality necessary for the pair-list reading in wh-quantifier interactions will cover 
(51) as well.  I will close this section with a speculation as to why this generalization might hold,   by 
relating it to some earlier observations by Chomsky (1986) and Kayne(1983) about the distribution of 
parasitic gaps.   An example of a parasitic gap construction, from Kayne (1983), is (61): 
      (61)  (Kayne’s  (15))?  a person who people that talk to__usually end up fascinated with__. 

         This is called a parasitic gap construction because it contains one “binder” (the head of the relative 
clause) and two gaps that are related to it.  Furthermore,  one of these gaps can occur independently of the 
other, but the other cannot occur except in the presence of the first.  For example,  a modification of (61) 
which omits the first relative clause is (62): 

(62) a person who people usually end up fascinated with__. 

    This indicates  that the second gap in (61 ) can occur independently, presumably as the result of 
movement of an invisible operator within the relative clause.  However,  let us see if the first gap can occur 
independently: 



 

(63) (Kayne’s (16)(a) *a person who people that talk to ___usually end up fascinated with 

him. 

         This indicates that the first gap is “parasitic” on the second gap-it cannot occur except in the presence 
of this second gap.    It is well-known,  however,  that parasitic gaps cannot occur freely. For example,  
while (61)  shows the parasitic gap within a subject island,  a parasitic gap cannot occur within a second 
island within the first island (Chomsky (1986)): 

(64) a.  Who did you visit___because you liked___? 

b. *Who did you visit___because you saw [somebody who liked__?] 

       In the 1980’,s,  there were two influential approaches to the  analysis of parasitic gaps.  Kayne (1983) 

proposed that there was a “connectedness” approach to parasitic gaps,  in which  the path between a 

parasitic gap and the operator that binds it must connect to the path between the real gap and the operator 

(metaphorically,  think of it as a train connection).  Chomsky (1986) proposes an idea that is in some 

respects similar.  He proposes that parasitic gaps involve movement of an empty operator which binds the 

parasitic gap.  This movement forms a chain (a chain is a sequence of positions that arise through 

movement) but in which the head of the chain (the moved element), the empty operator,  which must be 

close enough to the overt operator to get its content from the overt operator.  In a sense,  then,  parasitic 

gaps are viewed by Chomsky as containing two chains.  Fleshing out  (64) to reflect this,  (64)(a) would  

have the more articulated structure in (65): 

                  (65)   [Who]i did you visit ti [[OPi] because you liked t’i? 

          As (65) shows,   there are essentially two chains, the one headed by the  wh-phrase,  binding the real 
gapand the one headed by the invisible operator, binding the “parasitic” gap.  Chomsky proposes  the 
concept of a CHAIN, which comprises both chains,   and requires that in order to be interpreted,  an empty 
operator must compose a  CHAIN with a contentful element in order to be interpreted.  The requirements 
for CHAIN composition  are that  the empty operator must be subjacent to the head of the contentful chain.  
In other words,  OP in (65) must be subjacent to who. 
                       One possibility worth exploring would relate the possibility of extending the scope of a 
quantifier,  as suggested in connection with the discussion of wh-quantifier interactions and cases of 
inverse scope with a subject and object quantifier,  to the possibility of, in a sense, “extending the scope” of 
the invisible operator in parasitic gap constructions,  as is implied in Chomsky’s mechanism of CHAIN 
composition.  I leave this for future research. 
              If this account can be made viable,  it is noteworthy that it is  Markovian.  All of the elements 
necessary for scope extension would be present in a single phrase-marker,  and semantic considerations 
would play no role.   
 

IV. Conclusion 
 Having studied  the syntax of natural language at various levels of expertise since 1968,  I have always 
been interested in the extent of the recurrence of issues.  For example,  the issue of whether or not grammar 
is Markovian was a topic of controversy in the 1970’s,  rearing its head then as  to whether or not syntax 
should countenance “global rules”, which made reference to earlier stages of derivations ( G. Lakoff 
(1970), Andrews (1971)).  It seems that the development of trace theory  (Fiengo (1974), Chomsky (1973), 
Wasow (1972)) and the development of other empty categories, such as PRO,  was an attempt to reconcile 
syntactic theory with the empirical phenomena that motivated global rules.  However,  it also tried to find a 
principled basis for reference to earlier stages of derivations. The non-Markovian accounts of the 1970’s 
were language-particular,  and an account of universal grammar that allowed some languages to have 
global rules and others not to would seem to place an intolerable burden on an account of language 
acquisition.  
    By contrast,  most of the challenges to a Markovian conception of grammar today assume that there is 
one grammar, and that variation is in the lexicon, along the lines of Borer (1984),  Chomsky (1995).   The 



 

non-Markovian approaches that I have discussed in this paper are all assumed to be universal, and so  the 
issue of learnabillity does not arise.   We have seen one non-Markovian approach, one which relies on  
comparing derivations,  to raise issues of extreme computational complexity nevertheless, given that it is 
necessary to limit the scope of comparison.  Suitable limitation of the candidate derivations to be submitted 
for comparison would appear to make the issue of computational feasibility tractable.    The issues of look-
ahead that are involved in some proposals would make computation more complex,  in that one would have 
to suspend the current derivation,provisionally attempt some operations which would normally apply later 
than the current state, and if a certain outcome is reached in this provisional derivation,  one would return to 
the current state and apply some operation- perhaps not  computationally impossible, but certainly raising 
issues of complexity.   
    To the extent that  the grammar of natural language is Markovian,  and therefore looks at nothing other 
than what is before it,  the grammar would seem to, at least in this respect, move one step closer to being an 
optimal solution to the demands of the systems that require it.  
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