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Abstract

Linguistic structures are represented as hierarchical $teuctures, al-
though utterances are linear. To deal with this discrepatiey grammar
model needs to specify in which way linear order is derivedfhierarchical
structure. This article examines the idea that lineazei a PF procedure,
implemented as a recursive procedure searching the higcaldree top-
down for terminal elements. It is shown that we can descriteatization by
positing one linearization principle and two parameteng, a modified head
parameter, and one parameter to linearize adjuncts. Th#ingssystem is
applied to the domain of the Arabic and English noun phragdthough
these domains have vastly different linear orders, withptteposed model
their syntactic structures turn out to be only minimallyfeliént.

As developed here, the model makes a fundamental predetiout lan-
guage: order variation only exists in positions created kieihal Merge.
That is, an element that is moved will invariably shift todidhe left in the
linear string. It is tentatively suggested that this propeesults from effi-
ciency requirements of the parser, which would show thate¢hguage fac-
ulty is perhaps primarily but not solely adapted to the rezaients imposed
by the C-I interface.



1. Introduction?

Linearization is the procedure that derives a linear ordmnfa hierarchical struc-
ture. In generative syntax, the grammatical structure ohrage is represented
as a tree structure that defines hierarchical relationsgirally, tree structures
also defined precedence relations, but in more recent wartirgj with Chomsky
(1995) this idea has been abandoned, and tree structurecbme to be seen as
hierarchical structures with no inherently specified pdecee relations.

However, if tree structures do not define precedence rekgtiwe need some
mechanism that derives precedence relations from therbiecal tree structure,
because at certain levels of linguistic representatiordi§ipally PF), precedence
relations are relevant. Within a minimalist framework, tamproaches toward lin-
earization are in principle possible. We can assume theaifination is an inherent
part of linguistic representation, which means that lirzzdion is in some way de-
fined in what is callectore or narrow syntax On the other hand, we can assume
that linearization is a requirement imposed on languagehbyrtedium in which
it is expressed. This would mean that linear order is not ddfin core syntax;
rather, it is derived from the hierarchical structure onlyere it is needed, i.e., at
PF (or, in Chomsky’s 2008 terms, the sensorimotor (SM) fater.)

Kayne (1994) represents an implementation of the first gbroln Kayne’s
model, linear order is derived from hierarchical structoyemeans of thé.inear
Correspondence Axignmvhich maps the set of asymmetric c-command relations
(defined on non-terminal elements in the tree) on the setaxguience relations
(defined on the terminal nodes in the tree). Informally, iéement A asymmetri-
cally c-commands an element B, all lexical material dongdaty A precedes all
lexical material dominated by B in the linear string. For Kaythe LCA applies
throughout the derivation, putting very specific restans on the structures that
can exist during derivation.

The second approach, linearization at PF, finds its rootshion@ky (1995),
who adopts bare phrase structure as an alternative to Xwpant Chomsky argues
that the only operations that the computational systemsyasiMerge and Agree.
Merge is the operation that builds trees: it takes two eldmand combines them
into a larger structure. In Chomsky’s view, the elements kherge combines are

1The work presented in this article is based on earlier waakhas part of my Ph.D. dissertation,
and has benefited much from comments and suggestions of isgwubsions with my supervisors,
Kees Versteegh, Ad Foolen, and especially Eric Reulandsevtnelp and suggestions were invalu-
able. | would furthermore like to thank my former colleagwshe Graduate College “Sentence
Types” at the University of Frankfurt, and two anonymouseeer for their helpful comments and
suggestions.



lexical items? So for example, Merge can operate oy and mary to form
N(old, man), which can then be combined wiig; to form D(the, N(old, man)):

1) D
/\
they N
/\
olda marny

Chomsky mentions that such trees do not have an inheremtr loreler. He
states: “Nothing has been said about ordering of elemertisreTis no clear ev-
idence that order plays a role at LF or in the computation ffdra numeration]
to LF. Let us assume that it does not.” (Chomsky 1995: 33#)e then contin-
ues to argue that although the LCA crucially relies on X-lesels, it is possible
to reformulate the LCA in terms that make it compatible witirdophrase struc-
ture? Here, Chomsky places the LCA at PF: “We take the LCA to be acjpie
of the phonological component that applies to the output ofp¥ology, (...)"
(Chomsky 1995: 340).

In other words, Merge itself does not impose a linear ordetherstructures it
creates, and none is defined in core syntax. A structure K(#Bned by Merge is
identical to the structure K(B,A). At the same time, Chomsigintains the general
idea behind the LCA that if an element A asymmetrically c-omeinds an element
B, A precedes B in the terminal string, although this assigngiow only applies
at PP

What | would like to do in this article is to take the idea thathrization is a
PF phenomenon as a starting point and then look at what wedvieeld in order to
linearize tree structures. | will not take the LCA as a givegither in core syntax
as Kayne does, nor at PF as Chomsky or Moro (2000) suggettathd will only
assume what can plausibly be assumed to be minimally retjstarting with a
bare phrase structure framework as outlined in ChomskyS188d later work.

As we will see, one of the advantages that the approach geatia this article

2Where it should be noted that functional heads are considexizal items as well.

3Strictly speaking, of course, assuming that order does lagtarole at LF does not necessarily
imply that thereis no order at LF, but this does seem to be the most parsimongsusrgtion. Cf.
also Chomsky (2008), where he argues that Merge forms a s¥}{Kot an ordered paifX,Y), and
“that order does not enter into the generation of the C-rfate, and that syntactic determinants of
order fall within the phonological component.” (Chomsky0805).

4Obviously, as Chomsky also notes, the theoretical motiwaidr the LCA in that it accounts for
several essential properties of X-bar theory, falls awathis reformulation, and only the empirical
motivations remain.

5A far more elaborate proposal to incorporate the LCA into$@made by Moro (2000).



has compared to the antisymmetric approach is that it doeelyoon large-scale
movement operations and undesignated functional headslar to account for
specific word order effects. This becomes particularly pansus when we ex-
amine so-calledoll-up movements, required in antisymmetric analyses to account
for certain adjective orderings. The PF-approach disclssee handles roll-up
movements elegantly, without requiring additional movataperations.

This article is structured as follows: in Section 2 | introduhe linearization pro-
cedure that | envisage. Section 3 shows how a straightformaplementation of

this procedure can account for word order differences batwibe English and

the Arabic noun phrase. In Section 4, | discuss how the linaton procedure

from Section 2 can account for some well-known adjectiveednd universals.

Finally, Section 5 presents a comparison of the proceduvelalged here with

Kayne’s LCA, discussing in more detail the essential déferes between the two
approaches.

2. Linearization asaPF procedure

2.1. Recursive Linearization

The central question to be answered in this section is thewrlg: how can we
linearize a tree structure that represents a linguisticesgion? This question can
be divided into two subquestions: a) what are the elemeriteiiree that we must
spell out; and b) how do we find those elements?

When Merge creates a structure, the resulting structurengound. The ele-
ments from which this compound structure is formed can begpoamd themselves,
but they can also be simplex, i.e. not formed by Mérgguch simplex elements
are the terminal elements of the tree, and it is these elentleat we are looking
for: they are the ones that must be spelled out.

The second question, how to search for these elements, ilg aaswered:
linguistic trees are binary trees, for which various seanghthods exist (see, e.g.,
Winston 1992; Bratko 2001). Of these methods, the so-calgth-firstsearch is
the only one compatible with standard syntactic assumgfiddepth-first search
is a recursive search method, in the sense that it starts ¢l #0ot node of the
tree and then works its way down by applying itself to eactheftivo subnodes.

Let us make the search procedure more explicit. A recursieatization pro-
cedure (“RLin” for short) will consist of the following stsp

5They can be compound elements on another level, that isefbliy some operation other than
Merge (e.qg. in the lexicon). For Merge, however, they argem
"See Kremers (2003) for some discussion.



2 linearize tree T:

a. if Tis aterminal element, spell out®T.
b. otherwise, take subnodes A and B of T.
c. linearize either A then B, or B then A.

Step cis to be understood as follows: if the order A-B (B-AQhissen, subnode
A (B) has to be spelled oun its entiretyby applying the procedure in (2) to it,
before RLin can start with subnode B (A). Furthermore, onhew subnode B (A)
has been completad its entiretyas well, does (this application of) RLin terminate.
This is where the procedure is recursive: it applies itgefdch of the subnodes in
order.

To see how this all works, take the tree in (3):

3) A
/\
B C
/\ /\
D E F G
/\
H |

In (3), the terminal elements are D, E, F, H and I. When RLirt ih@atop node
A, it must either linearize B first and C second, or C first andeBosid. If B is
taken first, the procedure applies itself to the node B(DgE)yhich point RLin
must again take one of the subnodes D or E to linearize firsichéker is taken,
RLin will encounter a terminal element, which can be spetied When both D
and E have been spelled out (in whichever order), the nodesBbéan linearized
completely. This completes the first subnode of node A. RLilhnew start with
the second subnode of A. This node C is dealt with in the sanmmarawhich will
eventually lead to the spelling out of all the terminal eletsen it, i.e., F, Hand I.

Note that the decision whether to linearize B before C or @i@eB has a
direct influence on the order in which the elements are foiuriglis searched first,
D and E will be found and spelled out before F, H and I. If C igsleed first, F, H
and | will be spelled out before D and E. This is an importaitig@ple of RLin: a
node is always searched in its entirety and consequentthelerminal elements
in it are spelled out before RLin proceeds with its sister.

8Note that | use the term “spell-out” with the specific senspuiting a terminal element in the
linear string, which differs from the standard meaning & tlrm. With traditional “spell-out” now
being replaced by the notiorRANSFER the risk of confusion should be small.



2.2. The order between subnodes

The procedure described in the previous section would seebe the essential
part ofany PF procedure to linearize tree structures. However, aptirst, we do
not yet have enough to actually linearize a tree. Note th&2dh a choice must
be made: a node K(A,B) must be linearized either as A-B or @s Bhis choice
is of course essential, without it there is no linearizatibarthermore, it crucially
determines the order in which the terminal elements end tigeifinear string, that
is, it crucially determines word order.

So let us see how the procedure can make this choice. Id&aliy, should
be able to make this decision locally, that is, without usang information that is
not available at the node that it is processing. Let us sayalh¢éhe information
that is available during the syntactic computation is alsolable when RLin starts
processing the tre&This means that the information in (4) is all available to RLi
when it processes a node K(A,B):

4) a. the category of K.
b. which of the two subnodes projects, A or B.
c. whether the projecting node is a terminal element (i.eeaah

Obviously, the label of a node K must contain enough inforometto determine
its category, so (4a) is known. In a bare phrase structureoapb, the label of K
actually indicates which of its two subnodes projects,die (4b). A node that
is a terminal element is a node that is simplex, i.e., not éroy Merget® This
gives (4c).

With this information, we can formulate the following limézation principle:

(5)  PrincipleP’: Linearize the non-projecting subnode fitst.

Under P, a structure of the form [Spec [H Comp]] will be linearized$sec-
Comp-Head: in the node [Spec]Hhe specifier is the non-projecting subnode, so
that it is linearized first. In the node [Head Comp], the caenmént is obviously
the non-projecting node, so that a Comp-Head order results.

9Any procedure that would strip off information that is notcessary at PF is in fact a part of
PF, because it is performing an operation that is essgntevant to PF. So we can simply say that
RLin is the first PF operation to apply.

105uch a node will also have a lexical (morphological and plamical) representation, because it
must have come from the lexicon or be composed through pararphological operations. There
is, however, good reason to believe that this lexical reprgion is not (directly) present in syntax,
but is obtained at some point during PF derivation. See eajjetdnd Marantz (1993) and Ackema
and Neeleman (2004) for discussion.

11p’is to be read as P-bar, i.e., “non-projecting node”.



For specifiersP’ is all that we need, as they are generally realized befoie the
heads? For head-complement structure, is not adequate in itself, however:
while complement-head structures are common, head-comeplestructures are
at least as common, and probably more so. We therefore neag towave RLin
linearize a head (i.e. terminal element) immediately whesees it. That is, we
need a head parameter:

(6) Head parametefi:

HT : Linearize a head immediately.
H~ : Do not linearize a head immediately.

The settingd ™ for the head parameter overrides the effedPbfinstead of lin-
earizing the non-projecting node, RLin will deal with thealddirst, and only then
will it linearize the non-projecting node, which resultsHiead-Comp orders. The
setting H — obviously has no such overriding effect, yielding Comp-éieeaders.

We can even go one step further and say that the sdttings the default. That
is, a child will assume that every category has the seftirg unless it finds clear
evidence in the primary linguistic data for the oppositeeordnly if the primary
linguistic data shows that a specific head consistentlypiiglits complement will
the language-learning child switch the settingo. This may account for the
observation that newly created languages, e.g. pidgingceaules, have a strong
preference for VO orders (Holm 2000). Because a child tha$oa creole out of
a pidgin does not hear any consistent evidence for OV strestut will use the
default setting, which yields a VO structure. At the sameetime can understand
how it is possible for OV languages to exist and to be stabér mng periods of
time: because QV structures occur abundantly, a child aoguihe language has
sufficient evidence to switch the order from its default.

We know that within one language, the head paramiétean have different values
for different categories. For example, in Dutch and Gernvafollows it comple-
ment, whereas C and D precede them. This means that the Vlaldecan be
specified independently for different categories. Thisageptially problematic,
because syntactic studies show that the number of (furadji@ategories in lan-
guage can be quite extensive. A clause does not only havev@ng V, there is
also evidence for projections like Asp, Neg, Top, Focus artigps others. In the
noun phrase, apart from D and N there may also be categorofsasuK, Poss,
Num and Gen.

A simple calculation reveals that if we have six categomdase noun phrase (K
D Poss Num Gen N), and each category can specify its own vaiué,fwe obtain

2Unlike Kayne, | do not treat adjuncts as specifiers. See et for discussion.



2% = 64 different possible word orders. However, in any one lagg, many of
these orders will not be distinguishable for the simple saabat most languages
do not have overt, independent markers for all of these heHasrefore, we can
limit the group of categories that can specify their own edlor A in a natural and
straightforward way by saying that only those categorias llave anndependent
morphological form have this ability, whereas a categoay ik not phonologically
marked does not. Instead, such a category must adopt theltdeftting 7 +.

One advantage of limiting the set of heads that can specdy twn value
for H to those heads with independent morphological form is thahould be
relatively easy for a child acquiring its mother tongue ttedaine for which heads
it must establish the ordering, and furthermore, what tieiing must be. Once a
child has determined that for example X is a head and YP itptemment, it only
needs to look at the linear order in which X and YP occur to rieitee the value
of the head parameter for 3.

2.3. Adjuncts

The language system as a whole must be able to distinguisleéetselected and
non-selected elements. The term “selected” refers to elentbat are merged to
satisfy some feature, either a selectional feature (a vadziing its arguments),
an Agree feature, or aadge featurgraising elements into the C-domain), and
comprises complements and specifiers. “Non-selectedisafethose elements
that are not merged to satisfy some feature, and comprigescisl

The language system must make this distinction, if only beeat is rele-
vant for semantics: if Merge is interpreted semanticalljuaetional application,
selected elements are arguments, while the selecting etdthe head of the pro-
jection) is the functor. In adjunction structures, the reeds true: the adjunct is
the functor, while the element being adjoined to (the eldntieat determines the
category of the newly created structure) is the argumentthBmmore, adjuncts
are not assigned theta roles by a verb/noun, and they shaifispeconstruction
effects that arguments do not share (cf. e.g. Lebeaux 1991).

However, the relevant question for the present discussinatiso much whether
the selected/non-selected distinction is relevant foldhguage system as a whole,
but rather whether it is relevant for linearization. Kayth@%4) argues that it is not.
He claims that adjuncts are essentially specifiers of dasgihprojections, so that
they are selected, in the sense intended here. Howevergksagasons for doing
so are theoretical: because an adjunction structure sraatew segment but not
a new category, no asymmetric c-command is establishedeketthe adjunct and

130bviously, the linear order of X and YP must occur with a dertaonsistency. A single occur-
rence of OV does not guarantee that the language is indeed OV.



the structure adjoined to, so that the entire structure doesomply with the LCA.
Treating adjuncts as specifiers solves this problem.

Because the primary motivation for treating adjuncts agifipes is theory-
internal to the antisymmetric approach, there isamariori reason to do the same
in a PF-linearization approach. Therefore, we may ask tugsevhether there
is empirical evidence to treat adjuncts as distinct fromcijges. In actual fact,
there is: while specifiers are almost invariably placed &ldft of their heads, it is
possible for adjuncts to consistently appear to the righteif heads, as shown by
postnominal adjectives and postverbal adverbs.

Antisymmetric approaches deal with this empirical evideiby postulating
various movement operations. Obviously, movement omeratare not incompat-
ible with RLin, but RLin does offer us a different way to acatdior such word
order phenomena. | will therefore take the ordering varatbbserved with ad-
juncts as an indication that adjuncts are treated differehtan specifiers by the
linearization procedure: adjuncts are not subject to fpiad”’.

There are actually theory-internal grounds for making #sisumption as well:
in an adjunction structure such ag[Adj XP] the phrase XP does not actually
project. That is after all what it means for a structure to badjunctionstructure:
it creates another segment of XP, but not a projection of istricture that does
not project cannot be subject to a principle suchPasthat explicitly refers to
projection.

In order for RLin to distinguish between specifiers and adjsinthe distinction
must be made in syntax, i.e., adjuncts must have a distimtastc structuré?
Chomsky (2004) proposes to distinguish between set-Mémmroal” Merge),
which creates a structufey, {«, 5}}, and pair-Merge (adjunction), which creates
a structure{{a, o), {a, 3} }. This provides sufficient means for a linearization
procedure to distinguish adjunct.

The most straightforward way to deal with the consideralléation in place-
ment of adjuncts is to say that their linearization is paraized. That is, if RLin
encounters an adjunction structure K(A,B), the order inchhhA and B are lin-
earized is determined by a parameter, which we can calidiect parameter

The considerations concerning the learnability of the lpsaedmeter also apply
to the adjunct parameter. We must limit the ability to speaifalue for the adjunct

¥The same argument can be made on the basis of the semaniticttiss discussed above,
obviously.

BNote that whether adjunction takes place “early” or “latef. (Lebeaux 1991; Stepanov 2001
and much related literature) is not relevant for the quasdichand. Whether early or late, adjunction
must take place beforeRANSFER if it did not, the semantic and phonological systems migtat ep
with different tree structures. Since linearization tagkce afterTRANSFER the adjunction point
has no bearing on linearization.



parameter to independent morphological forms. There isall sfifference, how-

ever. Unlike the head parameter, the adjunct parametenmaddy does not have
a default form. Because of this, we may say that a head withoubdependent
morphological form is forced to adopt the setting of its céenpent®

Summarizing, we see that RLin only needs one principleand two parameters to
account for the ordering variability in language: a headpuaater and an adjunct
parameter. All the other information that RLin needs in orelinearize a tree
structure is available in that tree structure itself.

Having established how the procedure operates, we must slotha question
on which trees it operates. RLin obviously operates on thestit is given, and
in a minimalist model, this means the structures that aretsethe PF interface,
(transferred as Chomsky (2008) puts it), i.e., on phases. A phase thabdes
linearized and spelled out presumably yields some phoreabgtructure that can
be integrated in a higher phase. For RLin, it would sufficealpthat the resulting
phonological structure is in the tree and is treated as ait@frelement. That is,
in the higher phase, it will at some point be found by RLin afated in the linear
string, just as all other terminal elements, as describegesd

3. Implementation

In order to see what the theory sketched above gives us, wetryiusd apply it
to linguistic data. In this section, | examine the domainhaf English and Arabic
noun phrases, in order to determine how a procedure such esdah help us
account for the word order of these domains, and the difta®nn word order
between the two languages. The differences in word orddrarDP between the
two languages are large: English has possessor-noun aectiegjnoun, Arabic
has noun-possessor and noun-adjective. FurthermorejcAadfectives show a
so-calledmirror imageorder, which antisymmetric approached deal with through
roll-up movement, so that an LCA-based account for English and Ardjective
orderings proposes vastly different structures for the tmguages. As we will
see, however, RLin allows us to develop structural accolantthe two domains
that differ only minimally from each other, and that the oifeedence that we must

16As we will see in Section 4, this assumption is noadshocas it may now seem.

"Note that this view may open up the way to a PF-treatment afivel clause extraposition and
heavy-NP shift. Assuming that the extraposed/shifted etdgns a phase, it would appear in its
containing phase as a terminal element, as described. Wehaaybe able to state that RLin has
an option topostponespell-out (i.e., inclusion into the linear string) of a tenal element that is
“heavy”, in some phonologically defined sense, until allestmaterial in the containing phase has
been spelled out.



assume is well motivated.

3.1. The structure of the Arabic and English noun phrase

Let us begin by examining the word order differences betweem phrases in the
Arabic and English. The structures that | focus on in thigkerare the ones in (7):

@) a. the house
b. the man’s house

c. theredhouse

d. the man’s red house
e

the beautiful red house

(7) contains structures with just a noun (7a), a possessed (¥b), a noun
plus an adjective (7c), a possessed noun plus an adjectiyedi@d a noun with
two ordered adjectives (7e). Now consider the Arabic edeinta of these phrases:

(8) a. al-bayt-u
the-houseNnoM
b. bayt-u al-ragul-i
housenOM the-maneEN

c. al-bayt-u al-'ahmar-u
the-housenoM the-redNOM

d. bayt-u al-ragul-i al-'ahmar-u
houseNOM the-maneEN the-redNOM

e. al-bayt-u al-'ahmar-u al-gaml-u

the-housenoM the-redNom the-beautifulNom

When we look at the Arabic examples, we notice a few thingsst i all,
Arabic has the peculiarity that a possessed noun, subhya$house’ in (8b), does
not have a definite determin&r.Furthermore, the word order of the various phrases
is quite different from their English counterparts. In Aiglihe possessor follows
after the possessed noun, whereas in English it preced&gjéctives also follow
the noun, while they precede the noun in English. Note alsbAhabic adjectives
are not only post-nominal, their order is also a mirror imafjghe English order:
English haseautiful red housén (7€), while Arabic has the equivalent bbuse
red beautifulin (8e).

And more intriguingly, when a noun is possessed and alsofraddiy an ad-
jective, the adjective followafter the possessor. In other words, the adjective is

BNote that it also lacks an indefinite marker, which most (wsessed) nouns take in the form of
a suffix-n.
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not allowed to intervene between the possessed noun anosgegsor. This con-
trasts with English, in which an adjective can appear betvtbe possessed and
the possessor noun, as happens in {7d).

| follow Abney (1987) in assuming that the noun phrase is bdaoly a D
projection, and that the nominal head N is in the complemétttis D. These are
not the only heads in the noun phrase, however. When we egdimgrevidence, it
turns out that there must be others.

First of all, Arabic and English both have a very particulasgessive struc-
ture. The term “possessive” is somewhat misleading, inithatplies a specific
semantic relation. Here, the term is to be understood as eypsyntactic no-
tion, referring to a specific syntactic construction, withany implications for the
semantic interpretation of this construction.

The possessive construction in Arabic is the so-caltmstruct statésee, e.g.,
Ritter 1991; Borer 1999; Fassi Fehri 1993; Kremers 2003):

(9) bayt-u al-ragul-i
houseNOM the-mansEN
‘the house of the man/the man’s house’

Arabic nouns normally have either a definite determadeor an indefiniteness
suffix -n. The possessed noun in construct state lacks both, as sha@ bayt
only has a case ending, no (in)definiteness marking.

English has the well-known prenominal genitive, usualljechSaxon genitive
(Abney 1987; Zribi-Hertz 1997):

(10)  the man's house

At first sight, these two possessive structures are vergrdifit. However, on
closer examination, it turns out that they have very sinyleoperties, and RLin
allows us to describe both constructions with one singlecttre?® The first prop-
erty that both constructions share is the fact that the gsssienoun does not have
a determiner (either definite or indefinite) on its own. Fogkst, we can demon-
strate this with the following example:

(11)  (*the) that man’s (*the) houses

1%An adjective that intervenes between the possessed andskegsor in English of course mod-
ifies the possessed noun, because English adjectives pringedoun. The important thing to note is
that something can intervene between the possessor andgbessed in English, but not in Arabic.

The present discussion is not meant as an exhaustive tne@difioth possessive constructions,
but rather as an illustration of the linearization model &opd it can help create a unified analysis
across languages. A more thorough analysis may likely texweee structural differences between
English and Arabic, but | do believe the general idea bettiedanalysis here can be maintained.

11



In (11), we see that the possessed ndwyses cannot take a determiner: in
both positions indicatedhe is ungrammatical. Note that the one determiner that
does occur in the phrasthat, belongs to the possessor nauan thatis a singular
form, like manand unlike the plural nouhouses

For Arabic, the point is even easier to make. As just mentpa@&on-possessed
noun in Arabic is always marked for definiteness: a definitemniakes the deter-
mineral-, an indefinite noun takes the suffix

(12) bayt-u-n; al-bayt-u
houseNOM-INDEF; the-housenoOM
‘a house; the house’

A possessed noun, however, does not take either marker:

(13) a. bayt-u al-ragul-i
houseNOM the-mansEN
‘the man’s house’
b. (*al)-bayt-u-(*n) al-ragul-i
(*the)-houseNOoM-(* INDEF) the-man&EN

(13) shows that the possessed nbagt ‘house’ cannot takal- nor the suffix
-n. We see, then, that Arabic and English share this propdmypbssessed noun
in a construct state and in a Saxon genitive cannot take andiet.

A second property that the two languages share is the facattieough the
possessed noun does not have a marker for definitenesssihdee a definiteness
feature. It “inherits” this feature from the possessor nokmEnglish, this can be
demonstrated with the following two examples (from GrimsH£90):

(14) a. *There is the man’s shirt on the chair.
b. There is a man’s shirt on the chair.

The clause in (14) is an existential structure, which hasefjgirement that the
subject must be indefinite. In (14), the subject is a posdassenman’s shirt.As
(14a) shows, when the possessor noun is definite, the serigeaat, but when the
possessor noun is indefinite, as in (14b), the structureaimgratical. We can only
account for this if we assume that the definiteness of theggsss noun, which is
after all the head noun of the noun phrase, is inherited fitognpossessor noun.
(We will see below how we can account for this inheritance.)

In Arabic, the phenomenon is even easier to demonstratst, Riote that at-
tributive adjectives in Arabic agree with the noun they niypdiot only in gender,
number and case, but also in definiteness:

12



(15) a. ragul-u-n tawil-u-n
manNOM-INDEF tall-NOM-INDEF
‘a tall man’
b. al-ragul-u  al-tawl-u
the-mannowMm the-tallnom
‘the tall man’

Adjectives have the same morphology as nouns. That is, dieythe defi-
nite determineal-, or the indefiniteness suffix. As (15) shows, the definiteness
marker that the adjective takes is the same as the definstenaser of the noun.
Given this mechanism, we can see what the definiteness deafla possessed
noun is by modifying it with an adjective and seeing what defivess marker this
adjective takes.

(16) a. bayt-u talabat-i-n kabir-u-n /
houseNOM studentSSEN-INDEF largeNOM-INDEF /
*al-kabir-u

*the-largeNOM
‘a large student house’

b. bayt-u al-talabat-i *kabir-u-n / al-kahrr-u
houseNOM the-studentssEN *large-NOM-INDEF / the-largeNOM
‘the large student house’

In (16a), the possessor notalaba ‘students’ is indefinite, and the adjective
kabrr ‘large’ must copy this indefiniteness feature. Note that ineo aspects,
kalr agrees wittbayt ‘house’: they are both singular and nominative, while the
possessor noutalaba’students’ is plural and genitive. Furthermore, sematijica
the adjective maodifies the head noun, not the possessorhém words, we must
conclude that the adjective agrees with the head noun inigefess as well, and
that therefore the head noun must inherit the definitenedare of the possessed
noun?!

There is a straightforward way to account for both the lacleaffhiteness marker
on the possessed noun and the definiteness inheritancen Batedefiniteness is
obviously linked to possession in these constructions, & common assumption

ntuitively, it may appear more accurate to say that it isthetdefiniteness feature of the head
noun but rather the definiteness feature of the entire amtsdtate that is copied onto the adjective.
There is no contradiction here, however: we will see beloat Byntactically, we must describe
the relevant definiteness feature as a feature of the head hatiat the same time we can ascribe
the interpretation of that feature to the entire constrtaties especially in cases such as (16) above,
where the construct state has a compound-like meaningestutuse’ rather than ‘the house of the
students’ (although itanin principle mean both.)
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(going back to at least Abney 1987) that there is a specia¢@dtinvolved, which
| analyze as a head with combined definiteness and possésaiuees, D/Poss for
short??

The idea of a “combined” head stems from Giorgi and Piane3®{}, who
argue that it is possible for two features to project ontanglsi head, and further-
more that when this happens it is also possible that the wdloge of the features
is fixed. Following this assumption, we can say thatige feature and theoss
feature project onto a single combined D/Poss head in thbid\@nstruct state
and the English Saxon genitive, and that in this cas@#wefeature is unvalued at
the onset of the derivatiof.

| furthermore assume that the possessor noun of a possessistruction is
in the complement position of N. This follows from the asstiopthat the exter-
nal argument of a noun is the referential argunmeitigginbotham 1985; Zwarts
1992). Although possessors are often taken to be extergairents, it should
be noted that in deverbal nouns, internal arguments of thernlying verb can be
possessors as well, without requiring any sort of passivehwdogy (cf. Longob-
ardi 2001 for some discussion). This is easily accountedf foe assume that all
possessors are in fact internal arguméfts.

With these assumptions, the structure of the Arabic trdeei®the presented in
a7):

a7 D/Poss
D/Poss N
ODEF N DP
wosy | AN
1% bayt al-ragul
house the man

In the tree in (17), the D/Poss head has unvalued feato®sandp. There

22The main point of this article does not hinge on the detailthef DP-analysis, and therefore
a detailed motivation for the structure adopted will not beviled here. The interested reader is
referred to Kremers (2003).

20n the assumption made by Chomsky (1995) that functionalshaee lexical elements, we can
compare this kind of D/Poss head to a lexical item suames in which a set of semantic features is
combined with a number feature, and where the number feattiread to plural. See also Reuland
(1990) for the idea that two heads can combine to form a simegel. Reuland makes the argument
for V and | in Dutch.

24pgain, the main point of this article does not hinge on thisuasption, and it is made here
primarily for consistency with the DP-analysis being assdm
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is very little evidence in Arabic that D/Poss has a sepdéatures, but languages
such as Turkish and Hungarian show it clearly (cf. Abney 1&&bolcsi 1994).

| assume that the-features on Poss in Arabic are covert, just like ghéeatures
on T in many languagés.

The set ofp-features and theer feature on D/Poss are unvalued when the
head is merged. As such, the head is active and will probebitgplement for a
match. It finds one in the possessor DP, which has a set ofdaldeatures, and
an unvaluedcAsE feature, making it active. An Agree relation is established
tween D/Poss and the complement DP to valuegtieatures of D/Poss. But note
that D/Poss also has an unvaluedr feature, and that the complement DP has a
valuedDEF feature. As Chomsky (1995) argues, when an Agree relatiestab-
lished, all the unvalued features of both the probe and tla @@ valued when
they can. Therefore, the Agree relation that is establitietadeen D/Poss and the
possessor noun also values ther feature on D/Poss. Through this mechanism,
the apparent “inheritance” of theeF feature is just another instance of the familiar
Agree operation.

The structure of the Saxon genitive in English is basically same as the
Arabic construct state. There is, however, one differemdgch is revealed when
we look at the linearization of these structures. Before iseuds the linearization
of English, however, we will first turn to Arabic.

3.2. The linearization of Arabic

The hierarchical structure of the non-possessed nounhsiratraightforward. |
assume that adjectives are adjoined to some projectiodeirtie noun phrase,
although | remain agnostic on the exact projection. For easxposition, | will
simply assume that all adjectives are adjoined tGNP.

BAlternatively, one could argue that there are gwdeatures on D/Poss in Arabic (or English,
for that matter). The Agree relation would still be estaitid on the basis of the unvaluedr
feature. Note, by the way, that there is one small fact that beataken as evidence fgr-features
on D/Poss in Arabic: with some quantifiers that head a cocisstate, the head of the construction
takes feminine form when the quantified noun is masculinevicelversa.

Z8Although bar levels have no theoretical meaning in baregghstructure, | indicate them in the
trees below to make it easier to refer to the different nodes.
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D NN
Adj1 N/
Adj2 N

The word order that we observe for (18) is (19):
(19) D N Adj2 Adj1

What would be the parameter settings that would derive tteran (19)? Note
first of all that the D head precedes its complement. Thisbéstees /+ for D.
Since N does not have a complement, we cannot determinettirggder H for it
at this point.

Because the only adjuncts in the phrase are adjoined to Nvalue of the
adjunct parameter can only be established for N. It must b sljunct-second.
To see why this is so, consider the linearization proceduwekiwg its way down
the tree: it starts at the root nodé Which, as we have just established, Has.
As a result, in the root node D is linearized immediately,obefN’, yielding a
structure in which D is initial. In N, the adjunct-second setting requires thatsN
linearized before Adj1, and in fact, the same thing happemé:ibecause Adj2 is
an adjunct, the adjunct parameter forces it to be linearident N.

So at this point, N is spelled out. With that, RLin has reactiedlowest node
of the tree, but it has not finished linearizing it. Only onérsode of N has been
completed. At this point, then, the second subnode ‘ofich is Adj2, is lin-
earized, giving us D N Adj2. With that, the entire nodé i\is been linearized,
meaning that the first subnode of ¢ now completed, and that the second subn-
ode, Adj1, can now be linearized. When it hag) i completed, and since’N
was the second subnode of the root D to be linearized, theeérge has now been
processed. The end resultis D N Adj2 Adj1, which is exacthatwae find in (19).

Note that the adjunct-second setting is essential for vipigithis result. If the
adjunct parameter were set to adjunct-first, RLin woulddiiee the two adjectives
first in their nodes, rather than second, and that would pamtinot only in a
different position in the linear string, but also in a difet order with respect to
each other. In K, RLin would first linearize Adj1 before continuing with’Nand
similarly in N/, RLin would linearize Adj2 before N. In other words, an adjtin
first setting would yield the order D Adj1 Adj2 N. As we will séelow, this is
how the adjective order in English is derived.
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If we now turn to construct state nouns, we find that its wodkoproperties
fall out automatically, even the peculiar fact that the psssr noun separates the
head noun from its modifying adjective. The structure of plossessed noun is
(20), as we have just seen:

(20) D/Poss
/\
D/Poss N”
/\
Adjl N’
/\
N DPposs

The corresponding word order is (21):
(21)  D/Poss N DRpssAdj1

Because D id1 ™, the D/Poss head will be linearized first. Note, howevet, tha
it is actually phonologically empty, as seen in the struetur (17) and that we
therefore do no see it in the linear structéfeAfter D/Poss, RLin will continue
with N”. Here, because of the adjunct-second settirfigyiNbe linearized first. In
N’, N must be linearized first and QRssecond. This means that we must assume
that the head parameter for N is setd as well.

RLin has now completed Nand with that the first subnode of’N There-
fore, it can now proceed to linearize the second subnodé€’pfHé adjunct Adj1.
As a result, Adj1 follows all the material in the NP, which lides the genitive
complement of the noun.

We see then that one single parameter setting, the adjaootid setting of the
adjunct parameter, is responsible for three salient factise Arabic noun phrase:
the post-nominal position of adjectives, the mirror-imagéer of multiple adjec-
tives, and the peculiar position of the adjective modifythg head noun in con-
struct states.

3.3. The linearization of English

Let us now turn to English. As | indicated, the initial assuimp is that the tree
structure for the English noun phrase is identical to the foné\rabic. Yet, the

ZIn fact, in Kremers (2003) | argue based on word-order phemanin deverbal nouns that in
construct state constructions, N moves to D/Poss. In stresbf the type in (21), both heads appear
adjacent in the linear structure, so this movement doeseasuftrin any visible word order change,
and is therefore ignored here.
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word order is different. First, consider the structure @ tton-possessed noun. Its
tree structure and linear order are the following:

(22) a. D’
/\
D N”
/\
Adj1 N’
/\
Adj2 N

b. D AdjlAdj2N

Like Arabic, the English definite determiner precedes itmpl@ment. There-
fore, D has the setting/ ™. Unlike Arabic, the adjectives appear before N, so we
assume an adjunct-first setting for N. With these settingscan easily see that we
derive the correct order from the tree in (22a). RLin starthe top, with the DP.
Because the category Dig™, the head D is linearized first. Next!Né linearized.
Here, because of the adjunct-first setting, Adj1 is lineatibefore N In N, the
same thing happens: Adj2 is linearized first. Only then wib&llinearized. The
resulting order is the one shown in (22Db).

This is an important result. We see that we can actually dehe order of the
English and the Arabic noun phrases from one and the sansattiéral structure.
The only thing that is different between the two languagethéssetting for the
adjunct parameter.

Let us now look at the structure of the possessed noun in &nghgain we
will start out with the assumption that the tree structurthéssame as in Arabic.
We do note one important difference, however: in Arabic,tiead D/Poss is not
overt, but in English it is: the elemers appears in this positioff

(23) a. D/Pos¢
/\
D/Poss N”
| /\
'S Adj1 N’
| /\
best N DPpOSS
| PN
work the man

Zpbney (1987) suggests thas may be a functional projection. See also Kayne (1993) and
Zribi-Hertz (1997) for a similar position.
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b. DPRyossD/Poss Adj1 N-Num
c. the man’s best work

The reader will notice that there is a problem with this linealer, regardless
of the settings of the linearization parameters. In thednaical structure, N and
DPyossare sisters, but in the linear structure, they are not adfagelj1 and D/Poss
(the element’s) intervene. To see why this is a problem, consider the foligw
tree:

(24) AP
/\
BP A’
/\ /\
B C A DP
/\
D E

If BP is a selected specifier, (24) will yield as surface oreldrer BP-A-DP or
BP-DP-A, depending on the head parameter for the categdfyBR. is an adjunct,
two more orderings become possible: A-DP-BP and DP-A-BP.

Note that in all of these orders A and its complement DP aracadt. This
follows from the fact that RLin searches a tree branch bydiraRLin will always
linearize A and DP one after the other, either in the order A@ in the order
DP-A, because they are both subnodes of the same nddand because RLin
always finishes a node completely before continuing witligser node.

This is in fact an important observation: because of the whin Rperates,
two sister nodes wilalwaysend up adjacent in the linear string. Elements that are
not in either of the two sister nodes cannot intervene. Yit,seems exactly what
is happening in (23): N and its complement jgRarenot adjacent in the linear
structure, even though they are sisters in the tree steictur

We therefore conclude that either N or RRis not in its base position in
English. The most obvious choice is of course to say thgi,RRas moved to
Spec,D/Poss, because, as we have seen, there is an agreelaton between
D/Poss and the complement DP. We know that this agreemeoégsaexists be-
cause we can observe one result of it: definiteness inhegitafe simply conclude
that in English, this Agree is followed by Merge.

This means that there are two differences between Arabi&agdsh: in Ara-
bic, N has the setting adjunct-second, while in English & &djunct-first, and fur-
thermore, the Agree relation between D/Poss and the conepieBP is followed
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by Merge in English, but not in Arabf
Let us see what the structure of the possessed noun lookwitikehis move-
ment, and how linearization takes place:

(25) D/Pos¢
/\
DPyoss D/Pos$
T~
ﬁn D/Poss [\
T~
ls Adj1 N’
T~
btlest N DPposs
W(l)rk %h%aﬂ

In order to linearize this tree, RLin starts at the top. BeeaDR\ossiS a spec-
ifier, not an adjunct, (it has been moved after an Agree ojpedaprinciple P’
applies, which means it is linearized first. We obtain thangtthe man...Then,
D/Pos$is linearized. This node consists of the head D/Poss anaitgplement.
Because D/Poss has the settifig, the head is linearized first, and we obtain the
stringthe man’s...Then RLin moves to K, which contains an adjunct, Adj1, and
N’. Because N has the setting adjunct-first, Adjl is linearizedl we obtairthe
man’s best..Then, N is linearized. It contains the NP, but since the possessor DP
has moved out, N is the only morphologically overt matetial fis left. After it is
linearized, we have obtained the stritg man’s best wotkvhich is exactly what
we need.

2The reason why this movement takes place in English is nat.cleleally, every movement
operation has a semantic motivation, which does not seere fdsent here. Note, however, that
there is at least one other movement that has to date noveecaisatisfying semantic motivation:
the movement of the subject to Spec,TP. The movement of thgegsor noun to Spec,D/PossP is
similar enough to this that we can attribute it to a nominaPEeature. Alternatively, we may be able
to argue that the movement takes place because the D/Passdraeds to cliticise onto another
element. However, this would place the movement at PF, wimai not be desirable. | will leave
the matter to future research.
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4. RLinin thelanguage system

4.1. Adjective ordering universals

In the examples of the previous section, there is one in winohadjectives modify
one noun:a beautiful red houseln such cases, there is often a preferred order for
the two adjectivesa beautiful red houses fine, but # red beautiful houssounds
rather bad. (See e.g. Laenzlinger 2000 and Sproat and Saihfé®discussion.)

It is often noted (e.g., Greenberg 1966; Cinque 1994) thattide orderings gen-
erally occur in one of three possibilities:

(26) a. DAdj1Adi2N (English)
b. D NAdj2 Adj1 (Arabic)
c. DNAdj1Adj2 (Irish)
d. *D Adj2 Adj1 N (not attested)

That is, adjectives can be prenominal and postnominal, iyt @ostnominal
adjectives can have the so-called mirror image order thabi&rhas. The so-called
English order on the other hand can occur both prenominaltl postnominally.
In other words, there is a clear gap in the system: the foudical possibility,
prenominal adjectives with mirror image order, as in (26hot attested.

We have seen in the previous section how RLin accounts foadfexctive or-
derings in (26a) and (26b). However, we of course need to @ntive question
whether RLin can also account for the Irish order in (26¢cy aether there is a
principled way to rule out the unattested order of (26c).

The standard analysis of the Irish adjective order is N-mw@ (see, e.g.,
Sproat and Shih 1991) This analysis carries over to an RLprageh without
modification:

(27) D
/\
D Poss
/\
Poss N
/\
IL Adjl N
/\
Adj2 N

If N moves to a higher head (say Poss) and if we assume an adijistcetting
for N, the word order that is obtained is exactly the one ircj26 N Adjl1 Adj2.
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Now what about the unattested order of (26d)? If N-movementlgned
with an adjunct-first setting yields postnominal adjectivath English order, we
may wonder whether N-movement combined with an adjunatresetting yields
prenominal adjectives with an Arabic order. Interestingigwever, the order we
derive in this case is the Arabic order in (26b), and crugiatit the unattested one
in (26d). We derive this order because N has moved up to Pods?ass will be
linearized before its complement NP. As a result, N will appeefore any lexical
material remaining in the NP, which includes both adjestivEhe adjunct-second
setting on N will result in a mirror-image order for the adjees, but they will be
post-nominal.

The tree in (27), therefore, does not yield the unattestddrannder any pa-
rameter settings, it seems. Obviously, if we were to applyenwment freely, some
way could most likely be found to derive the order in (26d)t &s long as there
iS no reason to assume those movements, we can concludentteat RLin the
unattested order cannot be derived.

4.2. Movement as a leftward shifting operation

The deeper reason for the inability to derive the unattestddr is that the Poss
head to which N moves in our example has the default head p#earsetting of
H™, given that it does not have an independent morphologiaah.folt is this
setting that causes Poss-N to be linearized before its @mesit, which contains
the adjectives.

In this way, the proposal thdf * is the default setting for the head parameter
makes a strong prediction: movement of a head X to a headgo¥itwill always
result in X shifting leftward in the linear string. This isdause the position from
which X moves will always be in the complement of Y, and Y, navimg an inde-
pendent morphological form (if it did, nothing would moveitp will always be
linearized before its complemett.

Note that this prediction about head movement is accomgdnyea similar
prediction about phrasal movement, i.e., movement to aheaat position. Princi-
ple P’ states that a non-projecting element must be linearizedifiits node. As
a result a moved element will always be linearized beforsigi®r, which contains
the source position of the moved eleméht.

%0Note that it is irrelevant whether X-to-Y movement resultsibstitution or in adjunction, be-
cause in both cases Y does not have an independent morptadlégim. How exactly the system
would work out for head incorporation, however, needs to beked out.

31For this, it is crucial that the target position of movemenhot an adjoined position, which is,
however, a standard assumption: movement is triggereddiyrtes, or, in Chomsky (2008), by the
edge feature.
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Combining these two predictions yields a more fundamentdiption about
the language system: word order variation exists in posticreated by external
merge, but not in positions that are targets for moverderif.this prediction is
correct, we also understand why there is no default settinghe adjunct parame-
ter. Adjuncts are externally merged rather than moved medr tadjoined position.
Therefore, the null hypothesis is that there is word ordegtian in adjunct place-
ment, and in the current model this can be captured by stétiagthe adjunct
parameter does not have a default valtie.

These observations of course raise the question why. Whythatimovement
always yields a shift forward? The theory-internal reasoaficourse that move-
ment is the result of internal merge triggered by some featsw that it is subject
to P’. Speculating a bit, however, we might say that parsing requnovement
to be reconstructable; that is, a hearer, who only receidaggear string, without
any indication of the hierarchical structure, must be ablestonstruct which el-
ements have been moved, and from where. That is, the parsés t®be able to
reconstruct the source position of a moved element, andiprasly mark it.

Under a copy theory of movement, we can safely assume thtimgaof the
source position is done simply by placing a copy of the movethent in that
position3* If movement had the effect that the moved element appeatisefur
backward in the linear string, i.e., that the source pasiticecedes the target posi-
tion, the parser would have a major problem: it would not He &bdetermine of
which element it must place a copy in the source positionplkirtbecause the tar-
get position (and hence the moved element) has not beerdpgts® As a result,
the parser would often have to retrace its steps, erasingedmdding large parts
of its tree, especially in cases where it is not immediat&arcthat movement has

*2Rightward movement is sometimes argued to occur in cases asiheavy-NP shift, right-
dislocation and extraposition. The current model wouldunega non-movement analysis for these
phenomena, which does not seem unfeasible. Cf. footnote 17.

33Under the assumption, that is, that adjuncts can adjoin ad$ievithout independent morpho-
logical form. If this is the case, a default setting for thguadt parameter would fix those adjuncts,
disabling word order variation. An alternative way of captg the insight would be to state that
adjuncts only adjoin to heads with independent morphobldgiontent, which by definition can set
their own linearization parameters. It is not entirely cléhough, whether this would be a feasible
formulation, so | will opt for the one in the text.

%4The assumption being that the parser will reconstruct aasfiattree that is identical to a tree
created by the computational system. Ideally, even, theepaises the same mechanism used by the
computational system, i.e., Merge. See Mulders (2002) ftiseussion and implementation of this
idea.

At first sight, one might think that in a rightward shiftingstgm, it would also be difficult for
the parser to determine that movement has taken place athils is probably the case in some
configurations, but certainly not in all. Also note that i tbxisting, leftward shifting, system, this
is sometimes equally problematic, e.g. subject moveme®Wi@ languages is not always obvious.
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taken place. Therefore, a system in which movement yieldsveeird shift is more
economical on the parser.

The reader will notice that there is a discrepancy here: trsgp requires
moved (i.e., internally merged) elements to be shifteaviaft], but the mechanism
responsible for the (apparent) leftward shift is principle The point is that this
principle applies not only to internally merged elementst élso to externally
merged elements (at least those that are merged to satiefyselectional feature).
It could be the case, however, that the first occurrence ohterrally merged
item (i.e., the occurrence in the highest position) is nentdiable for RLin as
an internally merged item. If so, the non-projecting natof¢he element is the
only available criterion that will positively identify aihternally merged elements:
it will yield some false positives, but it will not yield fadsnegatives. In other
words, principleP’ is a solution to a restriction of the SM interface. It may not
be a perfect solution, because of the false positives itlgjeddut it is probably the
optimal solution: it is effective and very simple. As suchnpiple P’ satisfies the
Strong Minimalist Thesis.

The default valugZ ™ of the head parameter can be motivated in the same way:
a head that moves must shift leftward, for the same reaséomitnaed phrases must
shift leftward. In order to achieve this, target positions fiead movements must
be linearized before their complements, something thathseaed easily by the
default valueH .

5. RLinandtheLCA

The system outlined in this article differs considerablgnfrthe antisymmetric
approach developed by Kayne (1994), which has been vergintfal over the past
decade. It may therefore be worth our while to look at the tygbesns side by side.
In essence, the LCA is more restrictive in the basic ordemfiaws (it really only
allows one: Spec-Head-Comp), but as a result must assugeedaale movement
operations and undesignated functional heads. With RLatters are more or less
reversed: it is more permissive in the basic orderings | but for that reason
does not need to resort to movement operations to accouattéonative orderings
in the way that the LCA does.

The LCA has its basis in the Government and Binding frameyatiich is clear
from the fact that it attempts to derive one of the centralamst of G&B, X-bar
theory, from more basic concepfs.Indeed, the ability to derive X-bar theory is

*This is not to say that it is non-minimalist. While the LCA magt have been conceived with
the minimalist program in mind, it can nonetheless be sedypasally minimalist, in the sense that
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one of the important theoretical arguments in favor of theALC

There is a second important, less theory-internal, thealetlaim that the
LCA makes. The LCA is based on the idea that word order is adomahtal prop-
erty of language, in that it derives directly from two basamncepts, c-command
and dominance. In this way, word order is tightly integratgth core syntactic
computation and all word order variation directly reflecisrarchical structure.
In other words: there can be no such thing as language witlvord (or rather,
constituent) order.

The intuitive appeal of such an approach is that it offersrag vestrictive the-
ory: the theory itself causes certain analyses to be implessind thus helps to
account for the data we observe. One simple example can hd fouhe OV/VO
variation. In principle, there are two ways we can accounttlies: 1) either we
say that both orders are base-generated; or 2) we can saynéhéd derived from
the other. With the LCA, we no longer face this choice: sirtee ItCA restricts
base-generation to VO orders, we conclude that option latam correct, and
furthermore we conclude that it is the OV order that is defifrem the VO order,
not the other way around. As such, the restrictiveness oftteery guides our
analysis.

RLin, the approach discussed in the current article, isdagea different im-
plementation of the grammatical framework, and more inguly, on a rather
different conception of the relation between word order aock syntax. RLin
incorporates the idea that word order is determined at P€orie syntax, only hi-
erarchical relations are relevant (assuming a compositisemantics), and word
order is derived in a separate component. Put differeniig:computational sys-
tem produces an order-less I-language, and it would be iTipie possible that
E-language, language as we see it, were order-less as wtdibriihe fact that lan-
guage needs to be expressed in some medium, and that thisrm@uk it speech
or sign) imposes word order. In contrast, an LCA-based ambravould claim that
the computational system cannot, as it stands, producedaegthat is order-less.

This does not mean that operations in core syntax cannotdrayvénfluence
on word order (as we have seen in the discussion above alwopbHition of the
possessor noun in the Saxon genitive), but it does mean that @rder cannot
be taken as a direct reflection of hierarchical relationstdad, we will need to
rely on other tests to establish the hierarchical relatiors phrase (i.e., binding
phenomena, theta or case relations, cross-over, etc.)

Although it is not impossible to reformulate the LCA in terwisbare phrase
structure (as Chomsky 1995 does, for example), doing sogelsanothing about
the assumption that word order is essentially determinecbie syntax. Under

it tries to reduce phrase structure theory to more primitivgons.
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such a reformulation, it is still the case that hierarchietdtions directly determine
word order, and therefore core syntactic operations stiidnto set up the tree in
such a way that the correct word order can be derived.

Therefore, if one wishes to assume that word order derivatigurely a PF
phenomenon and that hierarchical structure does not regdgseflect word order
directly, the adoption of a system similar to RLin seems itadle. Furthermore,
it is also inevitable that such a system be more permissae the LCA, for the
simple reason that it cannatoveconstituents in order to derive the correct word
order?’ It only has the parameter settings in order to account fodveoder vari-
ation.

To take up the above example of OV/VO variation again: if wehwb account
for it in an RLin approach, we must assume that both OV and M&rmsrcan be
“base-generated®® As such, an RLin-based approach is necessarily more permis-
sive. While an antisymmetric approach excludes OV as a loadar, RLin allows
it.

It should be noted, however, that although RLin is more pssivé than the
LCA, it cannot be said that it is unrestricted. The most fundatal restriction is
found in the manner in which a tree is traversed: RLin musessarily start at the
root node, and must complete a branch in its entirety betareri continue with
its sister branch. This is a direct result of the recursivieireaof the depth-first
search adopted for RLin, and it puts a strong restrictionhenlinear orders that
can theoretically be derived from a given tree.

Furthermore, it should be kept in mind that a restrictionrie part of the theory
usually has a trade-off in another part. We can demonstnatddr the LCA if we
look at the universal adjective orderings discussed in theipus section again. In
general, an antisymmetric approach can handle the relesatrather elegantly,
although as will be demonstrated, there is a trade-off.

First, because of the Spec-Head-Comp order, the LCA detesrthat the En-
glish order in (26a) is the basic order. From the basic ordecan easily derive
the Irish order in (26c¢) by applying N movement, leaving tligeatives in place

At least, on the assumption that there is no such thing as Riemment. | will leave aside the
question whether head movement is (partially) a PF-phenome

%8«Base-generated” not being the entirely appropriate t@frapurse, because the base-generated
structure itself is order-less. What is meant is that botters are derived in the same manner,
without one being derived from the other. Note, by the wagt this does not imply that both orders
must be exact mirror images of each other. Neeleman and Veee{t999) show that differences
between VO and OV languages (e.g. the fact that OV languagyearally allow scrambling, while
VO languages do not) can be accounted for under a base-tjeneaaalysis if we assume that the
case licensing domains correlates with word order: in VQcstires the licensing domain is defined
phonologically, while in OV structures it is defined synteally, which yields a somewhat larger
domain.
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but moving N to a higher and therefore more anterior posttfon

The mirror image order in (26b) can be derived through stedabll-up, as
in Cinque (1994). Assume that the adjectives are in spe@feitions of some
functional head, which we shall call*®.In the first step of roll-up, the NP moves
to a specifier position of some projection immediately abitnvelower adjective,
say Spec,XP, yielding an intermediate tree (28) (bold fadiates overt material):

(28) DP
T~
D FP
T~
Adj1 F
T~
Fr XP
T~
NP X’
T~
X FP
T~
Adj2 F
T~
F2 tne

After this, XP moves to a position above the higher adjectag Spec,YP. This
movement moves not only NP but also Adj2 (aR#, tso it is remnant movement),
yielding (29), which gives the desired order:

390, if one disallows head-movement, through movement ofdN&@Hhigh position.

4%This assumption is necessary, because the LCA does not mildtiple adjunction. Although
note that under Chomsky'’s reinterpretation, with the LCA&mping at PF, multiple adjunction does
seem possible.

27



(29) DP

/\
D YP
/\
XP Y’
/\ /\
NP X’ Y FP
/\ /\
X FP Adjl F
/\ /\
Adj2 F F1 txp
/\
F tne

Crucially, there is no way to derive the fourth possibilifywe apply roll-up in
combination with N or NP movement, the adjectives will hakarmged order, but
N will still be higher. Therefore, this derivation yieldstn@6d) but rather (26b).
So we see that the restrictiveness in the LCA actually hedpt® @account for the
fact that a certain word order is unattested.

Yet, we also see that the restrictiveness has its tradarothat the theory
needs to be more permissive in the movements it allows. TlhR@panovements
demonstrated here are rather powerful, and do not seem tiodolylmotivated in
terms of features; at least, Cinque (1994) and ShlonskyQR80 not make clear
which features are thought to trigger these movements.

Note also that crucially, we can only adopt this as our actofime absence of
(26d) if we place appropriate restrictions on possible mueets. It is not possible
to simply allow any kind of movement to take place, becauaéwmould enable us
to derive the non-existent order rather easily, e.g., byingpAdj2 to a specifier
position above Adjl, say Spec,XP (essentially roll-up withincluding the NP).
However, LCA-style analyses generally make no attemptrmédate a principled
proposal on the kinds of movement that an antisymmetricdxvaonk should allow,
and which restrictions should be put ortit.

With RLin, things are more or less reversed. The basic theoitgelf more
permissive than the LCA, but this means that movement candoe restricted. As
we have seen in the previous sections, no movements arechieedieler to derive
the mirror image order for adjectives. In fact, in the analyd the given empirical
domain, we are able to restrict movement to only those cakesaiit is empirically
supported, specifically, the movement of the possessordo,BfPossP in English.

“which, in my opinion, seriously undermines their explavepower.
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6. Summary and conclusions

The goal of this article has been to investigate what a lineion procedure that
operates at PF might look like, and what it would give us. A Pldrization
procedure must search the syntactic tree for terminal elesn&he null hypothesis
is that the procedure will spell out an element as soon agi finwhere spell-out
is to be understood as “to put in the linear striftg”.

The most efficient way to search the kind of binary trees tbanflinguistic
structures is through a recursive search procedure thét atahe root node. The
only such procedure that is compatible with standard syiotassumptions is the
so-called depth-first search, which searches a tree branlstabch. As a result of
this search procedure, elements that are sisters in thevilleend up adjacent in
the linear string.

This, however, is not sufficient for linearization. In eaads, the procedure,
which is dubbed RLin for short, needs to determine which eftilio sisters to
linearize first. In order to allow RLin to make this decisiame principle and two
parameters are proposed:

e Principle P’: Linearize the non-projecting subnode first.
e Head parameter:

HT : Linearize a head immediately.
H~ : Do not linearize a head immediately.

e Adjunct parameter: adjuncts are linearized first or secariigir node.

In principle, the two parameters can be set for each catégdgpendently. It
seems plausible, however, both from an acquisition and &dneoretical perspec-
tive, that only categories that have an independent moogia! form can do so.
Categories that do not will adopt the defa#it™ setting for the head parameter,
and simply copy the setting of their complement for the adjyparameter (or may
not have a value for it at all).

With the system thus outlined, it is possible to accountlierword order in a
subset of the Arabic and English noun phrases, while maintaian almost identi-
cal structural description for the noun phrase in both laiggis. The only structural

“2Although the null hypothesis, it is tempting to consider fussibility that RLin may under
certain conditions postpone spell-out of some element, & ghase, when it is “heavy”, by some
phonological measure. It may be possible to develop an atdou heavy-NP shift along these
lines, as suggested in footnote 17.
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difference between the two languages in the domain disdusskee fact that in En-
glish the possessor in a Saxon genitive construction mav8péc,D/PossP, while
in Arabic the possessor in a construct state remains inses pasition in Comp,NP.

RLin makes a strong claim about word order: word order viarabnly ex-
ists in positions created by external merge. Elements tlusermeither heads or
phrases, are always linearized first. As a result, movemieah element X(P)
generally results in a shift of X(P) to a more anterior paositin the linear string.
The deeper reason behind this fact may be found in SMT: it neathe optimal
solution to parsing restrictions imposed by the SM system.
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