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Abstract

The term ‘case’ has long been adopted both in descriptive and theoretical analyses of natural

languages. However, their uses refer to a diverse range of linguistic phenomena. In descrip-

tive grammars, case often simply means formal marking of grammatical relations on nouns,

or it is sometimes regarded as one of the in�ectional propert ies that determine shapes of

words. In derivational generative grammars such as Government and Binding and Minimal-

ist Programme, case is an abstract feature that is assigned or checked under a certain syntactic

environment, so that it signals a structural dependency relation between the governer and the

governee regardless of its formal manifestation. In constraint-base frameworks such as Lexi-

cal Functional Grammar (lfg) and Head-driven Phrase Structure Grammar, since dependency

relations in a clause or between clauses are explicitly encoded in a relevant structure, it is a

common practice that a treatment of case is similar to the ones found in the descriptive gram-

mars. This thesis aims to investigate phenomena in natural languages which are analysed by

postulating case features, to ask to what extent case feature is required in the grammatical

system of individual languages, and to establish the theoretical status of case. To this end,

I introduce a speci�c criterion for positing case feature in the grammar, called ‘Beard’s Cri-

terion’ (Beard 1995, Spencer and Otoguro 2005). The criterion prohibits the grammar from

postulating case feature unless it is generalised over distinct forms as a part of in�ectional

properties. Based on that criterion, the current study provides analyses of Icelandic, Hindi-

Urdu and Japanese within lfg, primarily focusing on morphological and syntactic aspects of

case and related phenomena. Through the investingatoins, the thesis answers the following

questions: if the language needs to refer to case feature, how that feature functions in the

grammar of that language, and if the language does not need it, how the phenomena, which

have been analysed on the basis of case feature, are accounted for.
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Chapter 1

Introduction

The term ‘case’ has long been adopted both in descriptive and theoretical analyses of nat-

ural languages. However, their uses refer to a diverse range of linguistic phenomena. In

descriptive grammars, case often simply means formal marking of grammatical relations on

nouns, or it is sometimes regarded as one of the in�ectional p roperties that determine the

shape of words. In derivational generative grammars such as Government and Binding (gb)

and Minimalist Programme (mp), case is an abstract feature that is assigned or checked under

a certain syntactic environment, so that it signals a structural dependency relation between

the governer and governee regardless of its formal manifestation. In constraint-base frame-

works such as Lexical Functional Grammar (lfg) and Head-driven Phrase Structure Grammar

(hpsg), since dependency relations in a clause or between clauses are explicitly encoded in

a relevant structure, it is a common practice that a treatment of case is similar to the ones

found in the descriptive grammars mentioned above. Adopting the framework of lfg, this

thesis aims to investigate phenomena in natural languages which are analysed by postulating

case features, to ask to what extent the case feature is required in the grammatical system of

individual languages, and to establish the theoretical status of case through critical investiga-

tions. The languages to be investigated are Icelandic, Hindi-Urdu and Japanese. The crucial

questions are if the language needs to refer to a case feature, how that feature functions in the

grammar of that language, and if the language does not need it, how the phenomena, which

have been analysed on the basis of a case feature, are accounted for.

Before starting the investigation, this chapter provides a summary of various uses of the

term case, and clari�es why we need case in some situations, b ut do not in others. I start

with how case works as a morphological in�ectional property . I then look at the cases where

case is used as a purely syntactic notion. Based on the introduction of those two notions,

I will look into an important discussion by Beard (1995), which is referred to as ‘Beard’s

1



2 1.1. CASE AS A MORPHOLOGICAL PROPERTY

Criterion’ in Spencer and Otoguro (2005), and consider its implication for the theme of the

current study. I conclude this chapter by providing the outline of the thesis.

1.1 Case as a morphological property

Case is used as a property or feature to de�ne a shape of a given w ord in many languages. For

instance, Latin has the noun in�ectional paradigm as in (1.1 ) where six case features partic-

ipate in morphological features alongside gender and number. Traditionally, Latin grammar

distinguishes �ve declension classes based on the shapes of the stem. In (1.1), class 3 is

further divided into a and b (Blake 2001:4):

(1.1) Latin noun paradigm

1 2 3a 3b 4 5
fla-stems o-stems cons.stems i-stems u-stems fle-stems
feminine masculine neuter
domina dominus bellum cflonsul cfl�vis manus difles
‘mistress’ ‘master’ ‘war’ ‘consul’ ‘citizen’ ‘hand’ ‘day’

singular

Nominative domina dominus bellum cflonsul cfl�vis manus difles
Vocative domina domine bellum cflonsul cfl�vis manus difles
Accusative dominam dominum bellum cflonsulem cfl�vem manum diem
Genitive dominae dominfl� bellfl� cflonsulis cfl�vis manflus diflefl�
Dative dominae dominflo bellflo cflonsulifl� cfl�vfl� manufl� diflefl�
Ablative dominfla dominflo bellflo cflonsule cfl�vfl�, cfl�ve manflu difle

plural

Nominative dominae dominfl� bella cflonsulfles cfl�vfles manflus difles
Vocative dominae dominfl� bella cflonsulfles cfl�vfles manflus difles
Accusative dominflas dominflos bella cflonsulfles cfl�vfl�s, cfl�vfles manflus difles
Genitive dominflarum dominflorum bellflorum cflonsulum cfl�vium manuum diflerum
Dative dominfl�s dominfl�s bellfl�s cflonsulibus cfl�vibus manibus diflebus
Ablative dominfl�s dominfl�s bellfl�s cflonsulibus cfl�vibus manibus diflebus

One of the crucial facts relevant to the current discussion is that the marking of number, gen-

der and case cannot be individually identi�ed, namely we are not able to state that x is the

nominative case marker or y is the singular number marker. Instead, the Latin noun in�ec tion

exhibits a number of cumulations. For instance, -am is the ending of the singular, feminine,

accusative form in class 1, -fl�s is the ending of plural, dative/ablative form in class 1 and 2,

and so forth. Another important fact is syncretism, that is none of the classes exhibits distinc-

tive forms for six cases. It is well-known that neuter nouns never show formal distinctions

between the nominative and the accusative in Latin (see Arono� 1994 for discussion). In

(1.1), the distinction between the nominative and the vocative is formally expressed only in

the singular, masculine in class 2. To describe those facts, it is essential for the grammar to

have a set of case features.



CHAPTER 1. INTRODUCTION 3

The case feature often participates in the in�ectional morp hology of a wider domain.

German, for instance, exhibits in�ection for case in the det erminer and the noun:

(1.2) German determiner and noun paradigm

Masculine Feminine Neuter
Mann Frau Dozent
‘man’ ‘woman’ ‘lecturer’

singular

Nominative der Mann die Frau das Dozent
Accusative den Mann die Frau das Dozenten
Genitive des Mannes der Frau des Dozenten
Dative dem Mann der Frau dem Dozenten

plural

Nominative die Männer die Frauen die Dozenten
Accusative die Männer die Frauen die Dozenten
Genitive der Männer der Frauen der Dozenten
Dative den Männern den Frauen den Dozenten

A determiner has six endings in German: -er, -ie, -en, -es, -em and -as. Again, we cannot

associate a certain ending with an individual case feature. To de�ne the forms of determiners,

case, number and gender features must be all speci�ed (the ge nder distinction is lost in the

plural, though).

Having looked at the in�ectional paradigms involving case f eatures, an important ques-

tion to ask is on what ground di�erent in�ectional forms are regarded as having the same

case feature. For instance, domina and bellum are both referred to as the nominative forms in

Latin. In German, den Mann, die Frau and das Dozenten are all called the accusative forms.

Other nominal in�ectional properties such as number and gen der are relatively straightfor-

ward in this respect, since they are normally re�ections of i nherent properties of the nouns

in question. For instance, the reason that der Frauen in German is the plural, feminine form

is that the noun itself has those properties. With respect to case, however, the motivations

behind the labels are their relations to other words and phrases in syntax. In (1.3a, b), the

nominative nouns occur as subjects of the clauses. They also appear as a predicate as in

(1.3a). The genitive noun, on the other hand, functions a a possessor in (1.3b). The nouns in

the accusative forms occur as direct objects:

(1.3) a. Dominus
master.nom

est
be

cflonsul.
consul.nom

‘The master is consul.’
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b. Cethegus
Cethegus.nom

Cicerflonis
Ciecero.gen

iflanuam
door.acc

obsidfleret
beset.impf.3.sg

enumque
him.acc

vfl�
violently

aggrederfletur.
attach.impf.3.sg
‘Cethegus was to beset Cicero’s door and assault him.’

(1.4) shows examples where nouns in certain case forms appear as complements of prepo-

sitions in German. Only the genitive form determiner and noun can occur with wegen as in

(1.4a). Likewise, (1.4b, c) illustrate that mit and durch require a dative form and an accusative

form respectively:

(1.4) a. wegen
because of

des
the

Regens
rain.gen

‘because of the rain’

b. mit
with

dem
the

Zug
train.dat

‘by train’

c. durch
through

den
the

Park
park.acc

‘through the park’

As those examples suggest, we can roughly state that if x and y are given the same case label,

they can occur in the same environment in the syntax (if other properties in that environment

are compatible with both x and y).

1.2 Syntactic notion of case

The motivation behind case labels such as nominative, accusative, genitive and dative dis-

cussed immediately above leads to the notion of syntactic case. That is, if one exponent,

whether morphological or syntactic, establishes a certain dependency relation in the syntax,

it is given a label x case.1 Consider the following Korean examples:

(1.5) a. haksayng-i
student-nom

chayk-ul
book-acc

sangea-ey
box-loc

nehessta.
put.past.decl

‘The student put a book in the box.’

b. John-i
John-nom

chinkwu-lul
friend-acc

mannassta.
meet.past.decl

‘John met a friend.’

1One extreme form of this conception of case is abstract case in gb and mp where the case feature is associated
with a syntactic relation, not necessarily involving formal or phonological manifestation.
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In Korean, -i, or -ka when preceded by a vowel, is often referred to as the nominative case.

This is due to the fact that -i is attached to a subject noun as shown in (1.5). Likewise, -ul, or

-lul after a vowel, is regarded as the accusative case, since it marks a direct object.

The labelling criterion is the same as Latin and German in that the case label is given based

on the syntactic environment where a given form appears. However, the crucial di�erence is

that -i/-ka and -ul/-lul mark subjects and objects respectively without an interaction with other

nominal properties such as gender and number. This means that morphologically the features

like nominative and accusative in Korean are unnecessary. If the theory has a way to express

concepts of subject and object, those case features have no role even in the syntax � gfs like

subj and obj in lfg and members of subj list and comps list in hpsg are su�cient, for instance.

1.3 Beard’s Criterion

The above observation highlights the rather questionable status of the case feature introduced

as a purely syntactic notion. One of the works that most explicitly reject the syntactic notion

of case is found in Beard (1995). He argues as follows:

If we are looking for linguistic universals, we wish to account �rst and fore-

most for grammatical functions and the syntactic conditions which determine

any variation in their marking. Case is not a universal principle but a parameter

of synthetic languages and a purely morphological one at that. Case is not a prop-

erty of nonfusional languages at all; it is a paradigmatic set required to map sets

of functions onto nonisomorphic sets of function markers. Where functions are

mapped onto a set of Cases, each of which is in turn expressed by a unique a�x

or adposition, Case becomes irrelevant even to morphology. (Beard 1995:260)

Beard’s claim is to prohibit the grammar from postulating case feature unless it is generalised

over distinct forms as a part of in�ectional properties. Spe ncer and Otoguro (2005) call this

claim ‘Beard’s Criterion’. Let us look at his argument in slightly more detail.

In Russian, the marking of genitive interacts with the declension class and the number as

shown in (1.6) (Beard 1995:257):

(1.6) Genitive desinences in Russian

Class GenSg GenPl
stol ‘table’ 1 stol-a stol-ov
okn-o ‘window’ 1 okn-a okon-;
cen-a ‘price’ 2 cen-y cen-;
dver’ ‘door’ 3 dver-i dver-ej
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As we have observed in the Latin noun in�ection, we cannot ide ntify the genitive markers

due to the fusional properties Russian exhibits. Instead, all we can say is that the genitive is

marked by -a, -i, -ov, -ej or null depending on the other properties of a noun. Further, those

endings are used to mark other cases. For instance, -a also marks the nominative and -ej and

-oj mark the instrumental as well. With respect to syntactic functions, the genitive case form

occurs as subjects, objects, possessor and many others. The nominative appears as subjects

and objects and the instrumental functions as possession too. This situation is schematised as

follows (Beard 1995:256):

(1.7) Stem A�x Category Function
Class 4 -; NOM Subject
Class 1 -a Object
Gen II -u Quan. Object
Classes 2-3 -i GEN Partitivity
Class 4 (Pl) -ov Possessivity
Class 4 (Pl) -ej Punctuality
Fem. Adj. -oj INS Possession

The interaction between the endings, the classes and the numbers is illustrated as the relation

between the stems and the a�xes. Further, the a�xes are linked not only to the GEN, but

also to the NOM and the INS. Those case categories are associated with various functions

as indicated by the connecting lines. Hence, Russian grammar needs to capture at least two

aspects of this chart. One is the associations between the a�xes and the case features in the

morphology; and the other is the associations between the case features and the functions in

the syntax. In both domains, the postulation of case feature is essential, and this is the situa-

tion where �[case] is a paradigmatic set required to map sets of functions onto nonisomorphic

sets of function markers� in the above quotation.

Let us turn to a non-fusional language, Bashkir. Like Korean, Bashkir case markers do

not interact with any other nominal properties. The genitive is always marked by the su�x -

QY› with morphophonological alternations such as vowel harmony, consonant truncation and

assimilation. The nominative receives no a�xation. The accusative is invariably marked by

-NY . Syntactically, the genitive signals partitivity and material. The nominative functions as

subjects, objects, goals and many others. The accusative also occurs as an object and a goal.

If we describe this situation in the same way as Russian, the following �gure is obtained

(Beard 1995:260):
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(1.8) Phrase A�x Category Function
-QYN GEN Partitivity

Material
Possession

None -; NOM Subject
Object
Goal

-NY ACC Punctuality

The obvious di�erence from the Russian diagram is that the a�xes and the case categories

have one-to-one relationships. The reasonable question to ask is whether the grammar of

Bashkir needs the GEN, NOM and ACC. The introductions of these features are clearly

redundant. Instead, a more desirable design of the grammar should look like the following:

(1.9) A�x Function
-QYN Partitivity

Material
Possession

-; Subject
Object
Goal

-NY Punctuality

(1.9) removes the case features and describes the associations between the syntactic functions

and the ‘forms’. This is the essence of Beard’s claim, namely � [w]here functions are mapped

onto a set of Cases, each of which is in turn expressed by a unique a�x or adposition, Case

becomes irrelevant even to morphology.�

This thesis strictly follows Beard’s Criterion and explores to what extent the case feature

is necessary in the grammar of individual languages. Note that the investigation is on the

‘theoretical’ status of case. That is, I do not reject that case is used as a synonym of ‘marking’

to obtain typological descriptive generalisations. For instance, as we will see in the following

chapters, we often say that the dative is used both for an indirect object and an experiencer

subject in many languages. This statement simply means that the same form can occur as an

indirect object and an experiencer subject in many languages. This is not a theoretical claim

of postulating the dative in the grammars of the languages exhibiting this property.

1.4 Outline of the thesis

Chapter 2 Theoretical background: LFG Basics I will start with an introduction of lfg,

the theoretical framework adopted in this thesis. lfg posits two structures in syntax: surface

phrase structure and grammatical functional structure. The basic principles of each structure
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and the correspondence between them are introduced. Further, the extended architecture,

called the projection architecture, is discussed. I shall show how di�erent grammatical in-

formation �ows into additional structures. The primary foc us is placed on the discussion

of morphosyntactic structures. Finally, we will look at the recent development of extended

projection in the framework.

Chapter 3 Theoretical extension: Issues in LFG morphosyntax Against the basics of

lfg introduced in the previous chapter, we then move on to the more advanced issues in

lfg morphosyntax. I will discuss di�erences between word-based lexicalism and the lexeme-

based lexicalism and the advantages of the latter, primarily focusing on realisations of analytic

in�ections. Further, as a morphological component of lfg, I will introduce Stump’s (2001)

Paradigm Function Morphology (pfm) and the architectural design of the framework used in

this thesis is presented. We then look at how English prepositional marking is analysed under

the current proposal.

Chapter 4 Case and agreement in Icelandic We start exploring case features by looking

at Icelandic in this chapter. Icelandic clearly exhibits properties that require us to posit four

case features: nominative, accusative, dative and genitive. The complexity of case in this

language arises when it interacts with agreement. After discussion of previous proposals

made by Andrews (1982, 1990), I will present an alternative analysis. One crucial aspect

of the proposal is the introduction of a new approach to agreement in lfg, called the path

approach. The analysis of Icelandic case and agreement reveals the advantages of this new

proposal.

Chapter 5 Case and postposition in Hindi-Urdu The investigation moves on to Hindi-

Urdu. In recent works in Hindi-Urdu syntax, it is often argued that postpositional elements

introduce case features such as ergative, accusative, dative and genitive. I shall show that the

theoretical status of those case features are invalid. Instead, according to Beard’s Criterion,

the grammar needs direct, oblique and vocative case distinctions which de�ne the nominal in-

�ectional morphology. We will look at the morphological ana lysis of case and postpositions

provided by modi�ed version of pfm. The interaction between the paradigmatic morphology

and complex syntactic and semantic feature description will be established by featural link-

age. I further shows that the agreement pattern Hindi-Urdu exhibit can be nicely captured by

the path approach introduced in the previous chapter.
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Chapter 6 Realisation of Japanese nominal particles Finally, we will look at Japanese,

which is well-known for a large number of nominal particles. I start with the discussion

of nominal in�ectional features of the language with a descr iptive overview of so-called case

particles and adverbial particles. The conclusion drawn from the discussion is that none of the

features such as number, gender and case is necessary in Japanese morphology and syntax.

I then show how the grammar utilises complex combinations of particles encoding various

syntactic, semantic and discourse information. Again, the architecture proposed in the thesis

shows its explanatory power to realise well-formed particle clusters morphologically and

establish the associations with other linguistic information.





Chapter 2

Theoretical background: lfg Basics

Throughout this thesis, I use a constraint-based uni�catio n grammatical theory, Lexical Func-

tional Grammar (lfg). This chapter provides an overview of the formal aspects of the frame-

work with illustrative examples. lfg postulates multiple levels of linguistic representations.

Each level constructs di�erent types of information and its representation may be de� ned by

di�erent mathematical properties. Such an independence of the representational level re�ects

an assumption that the various levels of linguistic analysis such as syntax, semantics and

prosodic structures are autonomous and obey their own well-formedness conditions. Still,

those di�erent levels are related to each other and this relationship is explicated in terms

of correspondences between them. In the following three sections, I focus on the syntactic

structures. lfg postulates two levels of representations, constituent-structure and functional-

structure, and their correspondence. The basic principles and mathematical machineries are

introduced there. Against those basics, in section 2.4 the discussion will focus on the repre-

sentation of morphosyntactic information in lfg and its relation to other levels. The way of

introducing multiple levels of representation is explained in terms of an extended framework

called the projection architecture. I shall highlight two proposals of the morphological (or

morphosyntactic) structure in the lfg literature. Section 2.5 discusses the extended projection

incorporated into recent lfg works. Based on the formal and conceptual grounds introduced

in this chapter, the discussion leads us to deeper issues of morphosyntax in lfg in the next

chapter.

2.1 C-structure

In lfg, syntactic representation involves two levels: c(onstituent)-structure and f(uncional)-

structure. I focus on the former in this section. A c-structure is manifested as a phrase

11
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structure tree where con�gurational and linear ordering re lations amongst words and phrases

are represented. lfg follows the standard de�nitions of tree such as the ones foun d in Partee

et al. (1993:437�44). A tree contains a set of nodes and relates the m to each other. There are

two types of relations in a tree, dominance and precedence, as de�ned in (2.10):

(2.10) a. Dominance:
the hierarchical grouping of the parts of the sentence into constituents

b. Precedence:
the left-to-right order of the constituents

The dominance relation is expressed as vertical alignment between the nodes, whereas the

precedence relation is as horizontal alignment. In (2.11), the pairs ha; bi, ha; ci and ha; di are

in dominance relation (let us name this relation D), i.e. node a dominates node b, c and d;

and hb; ci, hb; di and hc; di are in precedence relation (let us name this relation P), i.e. node b

precedes node c and d and node c precedes node d.

(2.11) a

b c d

In a well-formed phrase structure tree, the distributions of nodes obey the following three

conditions (Partee et al. 1993:439�41):

(2.12) a. The Single Root Condition:
In every well-formed constituent structure tree there is exactly one node that
dominates every node.

b. The Exclusivity Condition:
In any well-formed constituent structure tree, for any nodes x and y, x and y
stand in the precedence relation P, i.e., either hx; yi 2 P or hy; xi 2 P, if and
only if x and y do not stand in the dominance relation D, i.e., neither hx; yi 2 D
nor hy; xi 2 D.

c. The Non-tangling Condition:
In any well-formed constituent structure tree, for any nodes x and y, if x pre-
cedes y, then all nodes dominated by x precede all nodes dominated by y.

(2.12a) is straightforward. (2.12b) prohibits two nodes from standing both in dominance and

precedence relation such as ha; bi 2 P ^ha; bi 2 D, that is no precedence relation holds be-

tween the mother and the daughter and no dominance relation holds between sisters. (2.12c)

excludes a tree where the precedence relation between the mother nodes is not preserved

between the daughter nodes like (2.13):
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(2.13) a. a

b c

d

b. a

b c

e d

Another important property in a tree is labelling. Nodes in a phrase structure tree are nor-

mally labelled with grammatical types such as syntactic categories and hierarchical positions

(Bar-levels). Thus, a labelled phrase structure tree will look like the following:

(2.14) VP

V NP

Det N

As a simplest mathematical notion, trees (i.e. c-structures in lfg) can be seen as a set of

elements with some de�ned relations and properties (Kaplan 1987, 1995):

(2.15) N: set of nodes
L: set of labels
M: N! N (dominance)
� � N � N (precedence)
�: N! L (labelling)

N and L contain a set of nodes and labels respectively. The function M maps one node to

its mother node, so that it is able to describe the dominance relation between the two. �

describes the precedence relation between two nodes. � is a function that maps a node onto a

label.

According to this machinery, a simple c-structure like (2.16a) is described by a set of

equations as in (2.16b):

(2.16) a.
n1:S

n2:NP

n4:N

n6:Mary

n3:VP

n5:V

n7:cried

b. N = {n1, n2, n3, n4, n5, n6, n7}
L = {S, VP, NP, V, N, Mary, cried}
M(n2) = n1 M(n3) = n1 �(n1) = S �(n2) = NP
�(n3) = VP M(n4) = n2 �(n4) = N M(n5) = n3

�(n5) = V M(n6) = n4 �(n6) = Mary M(n7) = n5

�(n7) = cried n2 � n3

The role of c-structure in lfg is simply to express the domination and precedence amongst

constituents. That is, a c-structure is a representation of the hierarchical and linear ordering



14 2.1. C-STRUCTURE

organisation of the word string which makes up the external form of the sentence.1 Therefore,

unlike the derivational frameworks such as transformational syntax, no derivational operation

that changes one c-structure to another is assumed.

In addition to the fundamental constraints found in (2.12), languages have their own con-

straints regulating the distributions of constituents. In English, for example, S dominates NP

and VP, VP dominates V and optional NP, PP and so on. Such distributional constraints can

be stated by a set of equations as in (2.17a), but Phrase Structure (PS) rules such as (2.17b)

are normally used:

(2.17) a. M(n2) = n1 ^M(n3) = n1 ^ �(n1) = S ^ �(n2) = NP ^ �(n3) = VP
^ n2 � n3

b. S! NP VP

(2.17b) is a constraint stating that a node labelled as S dominates a node labelled as NP and a

node labelled as VP; and the NP linearly precedes the VP. The grammar of English is thought

to contain a set of language-speci�c constraints including something like (2.17b). Another

language may contain di�erent PS rules such as S! NP, NP, V where commas means the

order among two NPs and V is freely exchangeable.

lfg is one of the lexicalist theories of grammar where ‘word’ has a special status and the

strong division between word-internal structures and structures between words is assumed.

The former belongs to the lexicon, whereas the latter belongs to the con�gurational syntax.

The role of morphology is to carry out morphological operations (e.g. combining a root

and a�xes, changing stem forms etc.) and create a fully in�ected wo rd. Those morpho-

logical operations are completely separated from the syntactic ones. Since a c-structure is a

representation of word-external structure, the lexicalist view is re�ected as a constraint over

labels of terminal nodes. This point is clearly stated as Relativised Lexical Integrity (Bresnan

2001:92):

(2.18) Relativised Lexical Integrity:
Morphologically complete words are leaves of the c-structure tree and each leaf
corresponds to one and only one c-structure node.

Lexical integrity prohibits an element smaller than a word to occupy a syntactic terminal. In

other words, the internal structure of a word is invisible to syntax. A fully in�ected word

form is an input to the syntax and occupies a c-structure terminal. Accordingly, a terminal is

a word form instantiation of a pre-terminal node which immediately dominates the terminal

node. In (2.16a), for example, word form cried is an instantiation of the pre-terminal node

1This structural correspondence between the word string and c-structure is called �.
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V. This property of c-structure becomes crucial when we consider the morphology-syntax

interface. We will come back to this point in Chapter 3.

2.2 F-structure

As summarised in the previous section, c-structure is a representation of hierarchical and

linear ordering properties. However, the syntactic structure must be able to represent more

than just the surface structure of a sentence. lfg postulates another level where the functional

relations between words and phrases are expressed. This level is called f(unctional)-structure.

A simple example is as follows:

(2.19)
26666666666666666666666664

subj

266666666664

pred ‘Mary’
pers 3
num sg

377777777775

pred ‘cryhsubji’
tense past

37777777777777777777777775

We de�ne an f-structure as a set of ordered pairs such as hpers, 3i and htense, pasti. As

suggested in (2.19), those pairs are represented as attribute and value matrices. For instance,

the attribute tense takes the value past.

We express a c-structure with a set of elements and some de�ne d relations and properties.

An f-structure can be represented in a similar way. What we need is a set of atomic symbols

A, a set of semantic forms S and a set of f-structures F (Kaplan 1995:11):

(2.20) A: set of atomic symbols
S: set of semantic forms
F = A! f (F [ A [ S)

The equation de�ning F states that an f-structure takes an atomic symbol as its attribute and

the value can be i) an f-structure; ii) an atomic symbol; or iii) a semantic form. Since F is

characterised by such a recursive domain equation, an f-structure can be de�ned recursively

by taking another f-structure. In (2.19), for instance, the atomic symbol subj takes another

f-structure as its value. On the other hand, tense, pers and num take atomic symbols past, 3

and sg respectively; and the two preds take the semantic form ‘cryhsubji’ and ‘Mary’.2

2As discussed in Kaplan and Bresnan (1982:177), �semantic fo rms [. . . ] are carried along by the syntactic
component as unanalysable elements, just like simple symbols. When the f-structure is semantically interpreted,
these forms are treated as patterns of composing the logical formulas encoding the meaning of the sentence.� A
semantic form comprises the semantic predicate name such as ‘cry’ and ‘Mary’ and sometimes it is followed by
an argument-list speci�cation. This list de�nes a mapping b etween the argument structure and the grammatical
functions, so, for example, the �rst argument is �lled by the formula that results from interpreting the subj of
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Similar to the way we describe c-structures by a set of equations, f-structures can also be

written down by a set of propositions where a function applies to an attribute and yields a

value. lfg uses the following LISP parenthetic notation for function application:

(2.21) ( f a) = v i� ha vi 2 f , where f is an f-structure, a is an atomic symbol and v is a
value

If we add function names f n to (2.19) as in (2.22a), this f-structure can be described by a set

of equations as in (2.22b):

(2.22) a.

f 1:

26666666666666666666666664

subj f 2:

266666666664

pred ‘Mary’
pers 3
num sg

377777777775

pred ‘cryhsubji’
tense past

37777777777777777777777775

b. ( f 1 subj) = f 2

( f 2 pred) = ‘Mary’
( f 2 pers) = 3
( f 2 num) = sg

( f 1 pred) = ‘cryhsubji’
( f 1 tense) = past

According to (2.21), the �rst equation, for example, states that a pair of atomic symbol subj

and f-structure f 2 is a member of f-structure f 1, i.e. hsubj, f 2 i 2 f 1, which is true in (2.22a).

Similarly, htense, pasti 2 f 1, hpred, ‘Mary’i 2 f 2 are true in (2.22a) and so on.

Since an f-structure is a set of ordered pairs, it is regarded as a mathematical function.

So, for example, ( f 2 num) = sg can be read as �the function f 2 is such that applying it to the

argument num yields the value sg� (Kaplan and Bresnan 1982:182). 3 Functional application

can yield another function, so a substitution like (2.23a) is possible. If f 1 applies to subj,

it gives us another function f 2, i.e. ( f 1 subj) = f 2. This function further applies to num and

yields the value sg. Since an f-structure function only takes one argument, we normally omit

the inner parentheses to notate such recursive function applications as in (2.23b):

(2.23) a. (( f 1 subj) num)
= ( f 2 num)
= sg

b. ( f 1 subj num) = sg

the sentence.
3Note that this is equivalent to f 2(num) = sg in the standard mathematical notation.
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A set of statements found in (2.22b) is called a f(unctional)-description. The statements

in an f-description follow the axiom (2.24) (Kaplan and Bresnan 1982:181):

(2.24) Uniqueness:
In a given f-structure a particular attribute may have at most one value.

This condition requires the grammar to assign a unique value to each attribute. Thus, the

following f-description is illegal since the the f-structure described by the statement in the

f-description is ill-formed with a violation of the Uniqueness condition in the pred value of

f 1:

(2.25) a. ( f 1 subj) = f 2

( f 1 pred) = ‘shouthsubji’
( f 2 pred) = ‘Mary’
( f 2 pers) = 3
( f 2 num) = sg

( f 1 pred) = ‘cryhsubji’
( f 1 tense) = past

b. *

f 1:

26666666666666666666666664

subj f 2:

266666666664

pred ‘Mary’
pers 3
num sg

377777777775

pred ‘shouthsubji’/‘cryhsubji’
tense past

37777777777777777777777775

One of the consequences of the Uniqueness condition is the following (Kaplan and Bres-

nan 1982:180):

(2.26) Direct Syntactic Encoding:
No rule of syntax may replace one function name by another.

We have observed that c-structures in lfg are static and no transformational operation is

assumed to derive one structure to another. The same is true for f-structures. Direct Syntactic

Encoding is the principle that prohibits an f-structure from being derived from another f-

structure by replacing the symbols. Therefore, for example, an f-structure for a passive voice

sentence is never derived from the active voice counter part.

The types of symbols appearing in f-structure cover a diverse range of grammatical infor-

mation. The most fundamental ones are Grammatical Functions (gfs). The following is the

list of gfs:4

(2.27) subj obj obj� obl� xcomp comp adj xadj

4poss (possesor function) and spec (speci�er function) are often included as types of the gfs as well.
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adj and xadj are functions for modi�ers. The others are governable gfs, that is they appear

in the argument list of the governing pred’s semantic forms. The governable gfs appearing

in the f-structure must be properly governed by the predicate and the gfs governed by the

predicate must appear in the local f-structure. Those conditions are call completeness and

coherence conditions (Kaplan and Bresnan 1982:211�2):

(2.28) a. Completeness:
An f-structure is locally complete if and only if it contains all the governable
grammatical functions that its predicate governs. And f-structure is complete
if and only if it and all its subsidiary f-structures are locally complete.

b. Coherence:
An f-structure is locally coherent if and only if all the governable grammatical
functions that it contains are governed by a local predicate. An f-structure is
coherent if and only if it and all its subsidiary f-structures are locally coherent.

According to those conditions, (2.29) is ruled out by the Completeness and (2.30) is by the

Coherence. In (2.29), the pred value of the outmost f-structure contains three gfs, subj, obj,

obj2 according to the its argument structure and grammatical function mapping, but the f-

structure only contains subj, which makes it incomplete, i.e. violation of the Completeness.

The situation is opposite in (2.30) where the f-structure contains an additional obj. This obj

is not governed by the local predicate as the semantic form of the pred value only contains

subj. Therefore, the structure is incoherent.

(2.29) a. *Mary gave.

b.
266666666666666666666666664

pred ‘givehsubj,obj,obj2i’

subj

266666666664

pred ‘Mary’
pers 3
num sg

377777777775

tense past

377777777777777777777777775

(2.30) a. *Mary cried the boy.

b.
26666666666666666666666666666666666666666666666666664

pred ‘cryhsubji’

subj

266666666664

pred ‘Mary’
pers 3
num sg

377777777775

obj

2666666666666666664

spec the

pred ‘boy’
pers 3
num sg

3777777777777777775

tense past

37777777777777777777777777777777777777777777777777775
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� on obj� and obl� is a variable which indicates a semantic restriction of the gf. While

subj and obj are semantically non-restricted, that is any kind of argument can be subj or obj

regardless of its semantic role, obj� and obl� require a certain type of argument. In (2.29),

for instance, gave has ‘givehsubj,obj,obj2i’ as its pred value. This obj2 is the only restricted

object in English.5 So, the f-structures for the two sentences in (2.31) can be represented as

in (2.32):6

(2.31) a. Mary gave John a book.

b. Sue asked the teacher a question.

(2.32) a.
266666666666666666666666666666666664

pred ‘givehsubj,obj,obj2i’
tense past

subj
h
pred ‘Mary’

i

obj
h
pred ‘John’

i

obj2

2666664
pred ‘book’
spec a

3777775

377777777777777777777777777777777775

b.
266666666666666666666666666666666666666664

pred ‘askhsubj,obj,obj2i’
tense past

subj
h
pred ‘Sue’

i

obj

2666664
pred ‘teacher’
spec the

3777775

obj2

2666664
pred ‘question’
spec a

3777775

377777777777777777777777777777777777777775

The non-governable gfs, i.e. adj and xadj, are immune from the Completeness and Co-

herence conditions since they are not an argument of a predicate. Since technically a phrase

or clause may contain an in�nite number of modi�ers, adj and xadj are assumed to have a set

value. Consider the following example:

(2.33) a. The girl handed the baby a very small toy in the morning on Tuesday.

5See Bresnan and Moshi (1990) for the discussion of multiple object constructions.
6Note that so-called ‘indirect object’ corresponds to obj and ‘direct object’ to obj2 in double object construc-

tion. I will touch upon obl� later in Chapter 3.



20 2.2. F-STRUCTURE

b.
2666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666666664

subj

266666666666666664

spec the

num sg

pers 3
pred ‘girl’

377777777777777775

tense past

pred ‘handhsubj,obj,obj2i’

obj

266666666666666664

spec the

num sg

pers 3
pred ‘baby’

377777777777777775

obj2

2666666666666666666666666666666666664

spec a

num sg

pers 3
pred ‘toy’

adj

8>>>><>>>>:

2666666664
pred ‘small’

adj

�h
pred ‘very’

i�
3777777775

9>>>>=>>>>;

3777777777777777777777777777777777775

adj

8>>>>>>>>>>>>>><>>>>>>>>>>>>>>:

266666664
pred ‘onhobji’

obj
h
pred ‘Tuesday’

i
377777775

26666666666664

pred ‘inhobji’

obj

2666664
pred ‘morning’
spec the

3777775

37777777777775

9>>>>>>>>>>>>>>=>>>>>>>>>>>>>>;

3777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777775

(4.86a) has two sentential temporal modi�ers in the morning and on Tuesday. In (4.86b),

therefore, the outermost f-structure has adj taking a set of two adjuncts as indicated by the

curly brackets. Moreover, toy is modi�ed by small which is further modi�ed by very. So, the

f-structure contains multiple embedded adj, each of which takes a set value.

comp, xcomp and xadj are clausal gfs. comp expresses the grammatical relation of a com-

plement clause to its predicate as found in (2.34). The f-structures for them are (2.35):7

(2.34) a. Sue thought that John wept.

b. Sue wondered who hit John.

(2.35) a.
266666666666666666666666666666666664

pred ‘thinkhsubj,compi’
tense past

subj
h
pred ‘Sue’

i

comp

26666666666664

pred ‘weephsubji’
tense past

subj
h
pred ‘John’

i

37777777777775

377777777777777777777777777777777775

b.
26666666666666666666666666666666666666666664

pred ‘wonderhsubj,compi’
tense past

subj
h
pred ‘Sue’

i

comp

2666666666666666666664

pred ‘hithsubj,obji’
tense past

subj
h
pred ‘who’

i

obj
h
pred ‘John’

i

3777777777777777777775

37777777777777777777777777777777777777777775

7comp is distinct from a non-clausal gf, obj. Dalrymple and Lłdrup (2000) argue for clausal obj as well as
comp. See also Berman (2003) for discussion on this point.
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Among the clausal gfs, xcomp and xadj are called open gfs. In an open gf, the clause-

internal subj is satis�ed by a re-entrance to the value of one of the gfs in the external f-

structure. A typical example of xcomp is found in a so-called raising sentence:

(2.36) a. Mike seems to hit John.

b.
266666666666666666666666666666666664

pred ‘seemhxcompisubj’
tense pres

subj
h
pred ‘Mike’

i

xcomp

26666666666664

subj

pred ‘hithsubj,obji’

obj
h
pred ‘John’

i

37777777777775

377777777777777777777777777777777775

In (2.36a), Mike functions as the subject both for seems and hit. In transformational ap-

proaches, Mike raises from the subject position of hit to the subject position of seems �

Spec-VP/vP to Spec-TP in a version of Minimalist Syntax, for example. In lfg, it is captured

by the re-entrance in the f-structure. Hence, in (2.36b), the value of subj in the matrix clause is

also the value of subj in xcomp as indicated by the line.8 This re-entrance or structure-sharing

is called functional control.

xadj, another open gf, receives a similar treatment. One of the typical examples is found in

participle constructions like (2.37a) and predicative adjuncts like (2.37b) (Bresnan 1982b):9;10

(2.37) a. Walking along the river, he found a pound.

b. John passed Mary in the hall yesterday drunk as usual.

8The notation ‘seemhxcompisubj’ means that subj is not an argument of seem, rather it is a non-thematic gf

for this predicate.
9For sentences like (2.37a), there can be alternative treatments which do not involve a functional control (cf.

Williams (1975, 1994)).
10[�. . . �] is an abbreviated notation of an f-structure.
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(2.38) a.
26666666666666666666666666666666666666666666666666666666666666666666664

pred ‘findhsubj,obji’
tense past

subj

2666666666666666664

pred ‘pro’
num sg

pers 3
gen m

3777777777777777775

obj

2666664
spec a

pred ‘pound’

3777775

xadj

8>>>>>>><>>>>>>>:

2666666666666664

subj

pred ‘walkhsubji’

adj

�h
�along the river�

i�

3777777777777775

9>>>>>>>=>>>>>>>;

37777777777777777777777777777777777777777777777777777777777777777777775

b.
26666666666666666666666666666666666666666666666666666666666666664

pred ‘passhsubj,obji’
tense past

subj
h
pred ‘John’

i

obj
h
pred ‘Mary’

i

adj

8>>><>>>:

h
�in the hall�

i
h
�yesterday�

i
9>>>=>>>;

xadj

8>>>>>>><>>>>>>>:

2666666666666664

pred ‘drunkhsubji’
subj

adj

�h
�as usual�

i�

3777777777777775

9>>>>>>>=>>>>>>>;

37777777777777777777777777777777777777777777777777777777777777775

The subject of the main clause also functions as the subject in the fronted modi�er clause

in (2.37a) and in the predicative modi�er in (2.37b). To acco unt for this property, we can

propose the f-structures like (2.38) where the functional controls suggest that the values of the

subj in the xadj are identical to the matrix subj, so that the correct grammatical dependency

relations are captured.

In addition to the gfs, lfg also postulates another type of grammatical relations called

the Discourse Function (df). df includes topic and focus.11 The most common usage of df is

found in long-distance dependency constructions such as wh-fronting ((2.39)), topicalisations

((2.40)) and relative clauses ((2.41)):

(2.39) What does John eat?

11subj may also be counted as a member of df, which makes subj belong to both gf and df.
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26666666666666666666666666664

pred ‘eathsubj,obji’

focus
h
pred ‘what’

i

q

subj
h
pred ‘John’

i

obj

37777777777777777777777777775

(2.40) Sue, we like.
26666666666666666666666666666666664

pred ‘likehsubj,obji’

topic
h
pred ‘Sue’

i

subj

266666666664

pred ‘pro’
pers 1
num pl

377777777775

obj

37777777777777777777777777777777775

(2.41) a man who Sue saw
26666666666666666666666666666666666666666666666664

pred ‘man’
spec a

adj

8>>>>>>>>>>>>>>>>><>>>>>>>>>>>>>>>>>:

26666666666666666666666666666666664

topic

2666664
pred ‘pro’
prontype rel

3777775

relpro

pred ‘seehsubj,obji’

subj
h
pred ‘Sue’

i

obj

37777777777777777777777777777777775

9>>>>>>>>>>>>>>>>>=>>>>>>>>>>>>>>>>>;

37777777777777777777777777777777777777777777777775

The f-structures in (2.39�2.41) contain focus or topic. Those dfs are identi�ed with one of

the gfs required by the governing predicates. Those functional controls are licensed by the

Extended Coherence Condition (Bresnan and Mchombo 1987:746):

(2.42) Extended Coherence Condition:
All functions in f-structure must be bound. An argument function is bound if it is
the argument of a pred. An adjunct is bound if it occurs in an f-structure which
contains a pred. A focus and topic is bound whenever it is functionally identi�ed
with, or anaphorically binds, a bound function.

dfs are not governed by any of the pred, but the Extended Coherence Condition requires them

to be bound. In (2.39�2.41), it is attained by the functional control identifying topic/focus to

objs.

As we have seen so far, types of features appearing in the f-structure are not restricted

to grammatical functions. A number of other features has been proposed including nominal

morphosyntactic features: person, number, gender; clause temporal features: tense, aspect;
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surface word form features: vform, compform; pronoun types: prontype and so forth. An ob-

vious question to be raised is what properties are required in the grammar of a given language.

The introduction of a feature that is never referred to in any kind of syntactic phenomena in

the language would be redundant in the design of grammar and must be refuted. For in-

stance, introducing person feature in the Japanese grammar cannot be justi�ed, since th ere is

no case where the grammar needs to refer to that feature in the language. This thesis gives

careful observations to examples seemingly related to case feature and discusses its status in

the grammar of target languages.

2.3 Correspondences

We have observed that lfg postulates two levels of representations in the syntax. The two

structures are characterised in di�erent types of description languages and they are con-

strained by di�erent types of well-formedness conditions. However, it is essential to cor-

relate them properly, so that a hierarchically organised phrase structure tree corresponds to

the correct grammatical function structure. The correspondence between c-structure and f-

structure is attained by postulating the mapping function �. With the symbols used to describe

c-structures and f-structures, this function is de�ned as i n (2.43a) and the c-structure and f-

structure correspondence is schematised as in (2.43b) where the arrow indicates the mapping

from a c-structure node to an F-structure (Kaplan 1995:15):

(2.43) a. �: N! F

b.
n1:A

n2:B n3:C

n4:D n5:E

f 1:

2666666666666666666664

q f 2:

2666664
s t
u v

3777775

r f 3:

2666664
w x
y z

3777775

3777777777777777777775

We can describe the correspondence in (2.43b) by a set of equations as in (2.44).

(2.44) �(n1) = �(n3) = �(n4) = f 1

�(n2) = f 2

�(n5) = f 3

We have already introduced the mathematical function M to describe the dominance

relation between nodes in a c-structure. If we apply M to the c-structure nodes in (2.43b),

we obtain the following set of equations:
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(2.45) M(n2) = n1

M(n3) = n1

M(n4) = n3

M(n5) = n3

As shown in (2.44), n1, n2 and n3 are all mapped onto f 1 by function �, so we can describe

them by combining (2.45) and (2.44):

(2.46) �(M(n3)) = �(n3)
�(M(n4)) = �(n4)

Further, we take an f-structure as a function, so that we can describe attribute-value pairs as

in (2.47):

(2.47) ( f 1 q) = f 2

( f 1 r) = f 3

( f 2 s) = t
( f 2 u) = v
( f 3 w) = x
( f 3 y) = z

Therefore, we can complete the description of (2.43b) as follows:

(2.48) �(M(n3)) = �(n3)
�(M(n4)) = �(n4)
(�(M(n2)) q) = �(n2)
(�(M(n4)) r) = �(n4)
(�(n2) s) = t
(�(n2) u) = v
(�(n3) w) = x
(�(n3) y) = z

Let us apply those descriptive languages to English examples. If we take the string of

words (2.49a) for example, it is hierarchically organised as a c-structure by function � and

the corresponding f-structure is de�ned by the mapping func tion � as shown in (2.49b):

(2.49) a. Mary gave John a book.
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b.
S

NP

N

Mary

VP

V

gave

NP

N

John

NP

Det

a

N

book

266666666666666666666666666666666666666666666666666666666666666666666664

pred ‘givehsubj,obj,obj2i’
tense past

subj

266666666664

pred ‘Mary’
pers 3
num sg

377777777775

obj

266666666664

pred ‘John’
pers 3
num sg

377777777775

obj2

2666666666666666664

pred ‘book’
spec a

pers 3
num sg

3777777777777777775

377777777777777777777777777777777777777777777777777777777777777777777775

In (2.17b), we use PS rules to describe the dominance relations and category labels of

nodes. PS rules can be a very powerful descriptive device if we attach mathematical annota-

tions to them, so that we can state the constraints on the hierarchical structure of nodes and

the mapping of nodes to f-structures. For example, the grammar of English may have the

following rule:12

(2.50) S ! NP VP
(�(M(�)) subj) = �(�) �(M(�)) = �(�)

The annotations attached to the category labels are constraints which state how the nodes cor-

responding to that labels are mapped onto the f-structure. � refers to the node corresponding

to that label. Thus, the annotation under the NP says that �(�), i.e. the f-structure correspond-

ing to the NP, is equal to (�(M(�)) subj), i.e. subj of the f-structure corresponding to the S.

Likewise, �(M(�)) = �(�) suggests that the f-structure corresponding to the VP is the same

as the f-structure corresponding to the S. Since both � andM are mathematical functions, we

can combine them and make them into a composed function, � �M. For ease of exposition,

we abbreviate those annotations as follows:

12M(�) is often abbreviated as b�. So, �(b�) = �(�) is the same as �(M(�)) = �(�).
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(2.51) ": �(M(�)) (= � �M(�))
#: �(�)

By using the abbreviated notations, we can write the partial PS rules of English as in (2.52).

According to those PS rules, the c-structure can be annotated like (2.53) as well:

(2.52) a. S ! NP VP
(" subj) = # " = #

b. VP ! V NP NP
" = # (" obj) = # (" obj2) = #

c. NP ! Det N
" = # " = #

(2.53)
S

(" subj) = #

NP

" = #

N

Mary

" = #

VP

" = #

V

gave

(" obj) = #

NP

" = #

N

John

(" obj2) = #

NP

" = #

Det

a

" = #

N

book

lfg assumes that attribute-value pairs appearing in f-structure such as hperson, 3i and

htense, pasti are associated with lexical items. In other words, the lexicon in lfg contains

lexical entries with their f-descriptions and according to the function � the features are prop-

erly mapped onto the f-structures. The following are sample lexical entries:

(2.54) a. Mary N (" pred) = ‘Mary’
(" pers) = 3
(" num) = sg

b. John N (" pred) = ‘John’
(" pers) = 3
(" num) = sg

c. book N (" pred) = ‘book’
(" pers) = 3
(" num) = sg

d. gave V (" pred) = ‘givehsubj,obj,obj2i’
(" tense) = past

e. a Det (" spec) = a

If the f-description of each c-structure terminal is added, we get the following tree:
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(2.55)
S

(" subj) = #

NP

" = #

N

Mary
("pred) = ‘Mary’

("pers) = 3
("num) = sg

" = #

VP

" = #

V

gave
("pred) =‘giveh: : :i’

(" obj) = #

NP

" = #

N

John
("pred) = ‘John’

("pers) = 3
("num) = sg

(" obj2) = #

NP

" = #

Det

a
("spec) = a

" = #

N

book
("pred) = ‘book’

("pers) = 3
("num) = sg

Obviously, the PS rules in (2.52) are incomplete. For example, S may dominate another

S, VP and so on.13 Since the PS rules in lfg are constraints regulating the distributions of

constituents and their mappings to the f-structure, all the nodes speci�ed in the rules are

optional. This is stated as the Economy of Expression (Bresnan 2001:92):

(2.56) Economy of Expression:
All syntactic phrase structure nodes are optional and are not used unless required
by independent principles (completeness, coherence, semantic expressivity).

The Economy of Expression also prohibits an introduction of unnecessary c-structure nodes.

Hence, in the following fronted topicalisation sentence, for example, the c-structure must not

contain an empty object NP following the verb:

(2.57) a. John, Sue likes.

b.
S

(" topic) = #

NP

" = #

N

John

" = #

S

(" subj) = #

NP

Sue

" = #

VP

" = #

V

likes

13For the detailed PS rules for English, see Falk (2001).
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c. *
S

(" topic) = #

NP

" = #

N

John

" = #

S

(" subj) = #

NP

Sue

" = #

VP

" = #

V

likes

(" obj) = #

NP

" = #

N

e

We have seen the functional control identify the values of two gfs or the values of a gf

and a df in the previous section. Functional control is de�ned eithe r by annotations in the

relevant PS rules or by lexical speci�cations in the lexical entries. A raising verb found in

(2.36), for example, speci�es functional control in its lex ical entry. (2.58) shows the sample

lexical entry of seems:

(2.58) seems V (" pred) = ‘seemhxcompisubj’
(" tense) = pres

(" subj num) = sg

(" subj pers) = 3
(" xcomp subj) = (" subj)

The last equation of the f-description is the speci�cation o f the path of functional control,

that is it identi�es the embedded clause subject ( " xcomp subj) to the matrix clause sub-

ject (" subj) in the f-structure. An object raising verb has a di�erent speci�cation, namely

(" xcomp subj) = (" obj), so that the embedded subject is identi�ed with the matrix o bject. By

postulating those lexical speci�cations of the functional control path, lfg is able to explain

the raising structure without resort to transformational or derivational operations in the phrase

structure.

Another way of specifying a functional control is found in the treatment of long-distance

dependencies. In (2.39-2.41), we have observed that topic and focus are functionally iden-

ti�ed with one of the gfs to satisfy the Extended Coherence Condition. (2.59) is another

example of topicalisation (Kaplan and Zaenen 1989):
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(2.59) Mary, John claimed that Bill said that Henry telephoned.

S

(" topic) = #

NP

Mary

" = #

S

(" subj) = #

NP

John

" = #

VP

" = #

V

claimed

(" comp) = #

S

that " = #

S

(" subj) = #

NP

Bill

" = #

VP

" = #

V

said

(" comp) = #

S

that " = #

S

(" subj) = #

NP

Henry

" = #

VP

" = #

V

telephoned266666666666666666666666666666666666666666666666666664

topic
h
pred ‘Mary’

i

pred ‘claimhsubj,compi’

subj
h
pred ‘John’

i

comp

2666666666666666666666666666664

pred ‘sayhsubj,compi’

subj
h
pred ‘Bill’

i

comp

266666666666664

pred ‘telephonehsubj,obji’

subj
h
pred ‘Henry’

i

obj

377777777777775

3777777777777777777777777777775

377777777777777777777777777777777777777777777777777775

In (2.59), the f-structure of the topicalised phrase John is identi�ed with the deeply embedded

obj via functional control. To attain this type of long distance dependency, we may annotate

the functional equation in the PS rule as follows:14

14(2.60) is a simpli�ed version of the rule. See Kaplan and Zaen en (1989) for the details.
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(2.60) S ! NP S
(" topic) = # " = #

(" topic) = (" comp* gf)

(" topic) = (" comp* gf) in (2.60) is the constraint regulating the possible functional control

identi�cations between topic and gf. This equation is de�ned with Functional Uncertainty

(Kaplan and Zaenen 1989):

(2.61) Functional Uncertainty:
( f �) = v holds if and only if f is an f-structure, � is a set of strings, and for some
s in the set of strings �, ( f s) = v.

According to the Functional Uncertainty, (" topic) in (2.60) can be identi�ed with

(" comp obj), (" comp comp subj), (" comp comp comp subj) and so on.15

In a more �exible way, we can de�ne the functional control pat h by using metavari-

able of the attribute. Dalrymple (2001:395�6), for instanc e, proposes that annotation

(" topic) = (" TopicPath) is attached to the fronted topicalised phrase in the PS rule. Top-

icPath is a variable to be speci�ed as a certain attribute according to syntactic environments:

(2.62) English TopicPath:
{xcomp | comp | obj }* {(adj 2 ) (gf) | gf}

(! ldd) , � (! tense) :(! tense)

 and! are called o�-path constraints. They are annotated over an f-structure attribute to

refer to another attribute (Dalrymple 2001:151):

(2.63) O� path constraints:
In an expression like a

( s) , refers to the f-structure of which a is an attribute.
In an expression like a

(!s) ,! refers to the value of the attribute a.

According to the o�-path constraints, (2.62) states which path is possible under what circum-

stance. For instance, comp is allowed only when its ldd value is not �.16. obj is allowed if it

contains a tense value, whereas adj is allowed when it does not contain a tense value and so

forth.

2.4 M-structure

2.4.1 Projection architecture

So far, we have looked at the two levels of representations and their correspondence in the

syntax. In addition to those levels, lfg has been exploring other aspects of linguistics struc-
15The Kleene star (*) permits any number of comp in the path.
16hldd,+i is introduced when the governing predicate is a verb which permits the long-distance dependency.
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ture. Those structures are incorporated into the framework and show di�erent correspon-

dences. The framework having additional grammatical components is called the projection

architecture, since various types of information project di�erently. (2.64) is an example of

the semantic projection � (Halvorsen and Kaplan 1988):17

(2.64)
S

NP

N

John

VP

V

ran

Adv

slowly

266666666666666666666666666664

pred ‘runhsubji’
tense past

subj

2666664
pred ‘John’
num sg

3777775

adj

�h
pred ‘slowly

i�

377777777777777777777777777775

26666666666664
pred

2666664
rel ran

mod slowly

3777775

arg1 John

37777777777775

�

� �

��1

�

In (2.64), both � and � are projected from the c-structure. Thus, the mappings from c-

structure to s-structure may be de�ned by equations in the PS rules as in (4.78)18 and the

lexical entry for ran may contain semantic information as well as f-structural information as

in (2.65b):

(2.65) a. S ! NP VP
(" subj) = # " = #

(�M� arg1) = �� (�M� pred) = ��

b. ran V (" pred) = ‘runhsubji’
(" tense) = past

(�M� rel) = ran

To link f-structure and s-structure, we can compose the inverse function ��1 and �, namely

the composite function ��1�� allows us to map an f-structure to an s-structure mediated by a

c-structure as shown in the path from subj to arg1 in (2.64). If we replace ��1�� by �0, we can

add (�M� arg1) = �0(" subj) (or (�M� arg1) = (�0�M� subj)) to the lexical entry of ran,

so that the predicate lexically speci�es that its subj is linked to the arg1 in the s-structure.

It is often found in the lfg literature that an s-structure is projected from an f-structure

rather than a c-structure (Kaplan et al. 1989):

17The form of the s-structure varies according to the assumption of semantic component. For example, works
in Glue Semantics postulate a di�erent form of s-structure (Dalrymple 1999, 2001, Asudeh 2004).

18�M� is equal to �(M(�)).
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(2.66)
S

NP

Det

the

N

baby

VP

V

fell

2666666666666666666666666666666664

pred ‘fallhsubji’
tense past

subj

26666666666666666664

pred ‘baby’
num sg

spec

2666664
def +

pred the

3777775

37777777777777777775

3777777777777777777777777777777775

266666666666666666666666666666666666666666666666666666666666666666666666664

ref fall

arg1

2666666666666666666666666666664

ind
h
id ind

i

spec
h
det the

i

cond

26666666666664
rel

266666666664

rel baby

agr1
pol 1

377777777775

37777777777775

3777777777777777777777777777775

loc

266666666666666666664

ind
h
id ind-loc

i

cond

266666666664

rel precede

arg1
agr2 loc-d

377777777775

377777777777777777775

pol 1

377777777777777777777777777777777777777777777777777777777777777777777777775

�

�

�
�

In (2.66), the s-structure is constructed by the mapping from the f-structure. Those mappings

can be de�ned lexically. For instance, the lexical entry of fell may contain the following

f-description:19

(2.67) fell V (" pred) = ‘fallhsubji’
(" tense) = past

(�" rel) = fall

(�" pol) = 1
(�" arg1) = �(" subj)

The speci�cations of the mapping to the s-structure are desc ribed by the function �, but �

takes an f-structure as its argument � notice that the argume nt of � was a c-structure node

in (2.65b).

2.4.2 Morphological projection

One interesting adoption of the projection architecture is found in m(orphological)-structure

or m(orphosyntactic)-structure (Butt et al. 1996, Frank and Zaenen 2002). They apply an m-

structure for the analysis of auxiliary-verb constructions. In Classic lfg, Aux-V constructions

in English are treated as a raising structure (Kaplan and Bresnan 1982, Falk 1984).20 That

19The following alternative notation where � is subscripted onto an f-structure is often used:
("� arg1) = (" subj)�.

20hpsg analyses them along the same line (Pollard and Sag 1994).
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is, the f-structure contains multiple xcomps whose subj is identi�ed with the matrix subj as in

(2.68):

(2.68)
S

(" subj) = #

NP

John

" = #

VP

" = #

AUX

will

(" xcomp) = #

VP

" = #

AUX

be

(" xcomp) = #

VP

" = #

V

attending

(" obj) = #

NP

the lecture26666666666666666666666666666666666666666666666666666666666666666666666666664

pred ‘willhxcompisubj’
tense future

subj
h
pred ‘John’

i

xcomp

2666666666666666666666666666666666666666666666666666664

pred ‘behxcompisubj’

aspect
h
progressive +

i

vform base

subj

xcomp

26666666666666666666666664

pred ‘attendhsubj,obji’
vform prespart

subj

obj

2666664
pred ‘lecture’
spec the

3777775

37777777777777777777777775

3777777777777777777777777777777777777777777777777777775

37777777777777777777777777777777777777777777777777777777777777777777777777775

As the functional annotations in the c-structure indicate, the VP headed by be is mapped

onto xcomp, so that the clause introduced by the VP functions as a gapped complement. This

xcomp contains another xcomp which corresponds to the VP headed by attending. In other

words, the embedding in the c-structure is re�ected in the f- structure. Since both will and

be are treated as raising verbs, they have a speci�cation ( "subj) = ("xcomp subj) in their f-

descriptions (cf. (2.58)). The result of those identi�cati ons are illustrated by the functional

controls in the f-structure.

Although there are some motivations behind this proposal such as VP ellipsis and VP

topicalisation, Butt et al. (1996) point out some di�culties with the proposed f-structure.

For instance, it contains unmotivated complexity. It is questionable that an auxiliary verb
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introduces a pred value, which has a semantic basis. More crucially, the multiple embed-

ding f-structure is hardly justi�able from cross-linguist ic perspectives. F-structure, unlike

c-structure, encoding a certain grammatical relations is thought to be invariant amongst lan-

guages unless variations are strongly motivated by empirical data. Thus, it is undesirable

to postulate the embedding f-structure, which is mirror of the c-structure, based on the fact

that English and other Romance and Germanic languages represent some tense and aspect in

analytic or syntactic ways (see Chapter 3 for further discussion on this point).

To overcome those problems, we can propose the following structures:

(2.69)
S

(" subj) = #

NP

John

" = #

VP

" = #

AUX

will

" = #

VP

" = #

AUX

be

" = #

VP

" = #

V

attending

(" obj) = #

NP

the lecture

266666666666666666666666666666666664

pred ‘attendhsubj,obji’
tense future

aspect
h
progressive +

i

subj
h
pred ‘John’

i

obj

2666664
pred ‘lecture’
spec the

3777775

377777777777777777777777777777777775

In (2.69), the auxiliaries and the main verb are mapped onto the same f-structure, namely they

are f-structurally co-head, so that the f-structure no longer contains the embedded xcomps.

One disadvantage caused by this revision is that the subcategorisation constraints on the

forms of auxiliaries and verbs cannot be stated lexically. As shown in (2.68), each xcomp

speci�es its vform value and it must match the requirement of the governing predicate. For in-

stance, will, be and attending may contains the following speci�cations in their f-descri ptions

(the irrelevant part is omitted):

(2.70) a. will AUX (" tense) = future

(" xcomp vform) =c base

b. be AUX (" aspect progressive) = +

(" vform) = base

(" xcomp vform) =c prespart

c. attending V (" vform) = prespart

The constraint equation =c itself does not introduce the feature, but it requires the feature to

exist in the target f-structure. Thus, (" xcomp vform) =c base in (2.70a) states that the vform

value of its xcomp must be base, so that a non-base form verb or auxiliary cannot appear
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as a complement of will. As shown in (2.70b), be has (" vform) = base, so it satis�es the

constraint of the governing predicate will. At the same time, be requests prespart value for

its xcomp’s vform value when it is used for the progressive aspcet, i.e. when it is paired with

(" aspect progressive) = +, so that only the present participle form of a verb can follow be.

This requirement is satis�ed by attending, since it has (" vform) = prespart as in (2.70c).

Those form speci�cations cannot be stated in the �at f-struc ture in (2.69). Therefore, Butt

et al. (1996) propose a di�erent projection called � to describe the form speci�cations.

(2.71)
S

(" subj) = #

NP

John

" = #

�M� = ��

VP

" = #

�M� = ��

AUX

will

" = #

(�M� dep) = ��

VP

" = #

�M� = ��

AUX

be

" = #

(�M� dep) = ��

VP

" = #

�M� = ��

V

attending

(" obj) = #

NP

the lecture

26666666666666666666666666666666666666664

aux +

fin +

dep

266666666666666666666666664

aux +

fin �

vform base

dep

2666664
fin �

vform prepart

3777775

377777777777777777777777775

37777777777777777777777777777777777777775�

�

As shown in the annotations in (2.71), m-structures are de�n ed over c-structure nodes in Butt

et al.’s (1996) approach. So, the annotations " = # and (�M� dep) = �� on the VP indicates

that this VP is mapped onto the same f-structure as its mother node, but it is mapped onto

dep of the mother’s m-structure.21 As a result, we can have multiple embeddings in the m-

structure keeping the f-structure �at. As the vform attribute in the m-structure indicates, the

form speci�cations are successfully stated in this structu re, rather than f-structure, by the

speci�cation of the �-projection of the lexical entries:

21dep is an attribute representing a morphological dependent in the m-structure.
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(2.72) a. will AUX (" tense) = future

(�M� aux) = +

(�M� fin) = +

(�M� dep vform) =c base

b. be AUX (" aspect progressive) = +

(�M� aux) = +

(�M� fin) = �

(�M� vform) = base

(�M� dep vform) =c prespart

c. attending V (�M� fin) = �

(�M� vform) = prespart

(�M� dep vform) =c base in the lexical entry of will requires its dependent in the m-structure

to be in the base form. Since be has (�M� vform) = base, it can be mapped onto the value

of the dep of the m-structure of will. Similarly, be has a vform constraint to its dep, i.e.

(�M� dep vform) =c prespart, so that only a present participle can follow it.

Frank and Zaenen (2002) also propose � projection and m-structure. The crucial di�er-

ence from Butt et al. (1996) is that the � is a projection from f-structure, not c-structure (see

a similar contrast for � found in (2.64) and (2.66)). Therefore, essentially the outermost f-

structure in (2.69) is mapped onto the m-structure in (2.71). To attain the mapping, the lexical

items need to have di�erent speci�cations from (2.72): 22

(2.73) a. will AUX (" tense) = future

(�" aux) = +

(�" fin) = +

(�" dep vform) =c base

b. be AUX (" aspect progressive) = +

(�" dep aux) = +

(�" dep fin) = �

(�" dep vform) = base

(�" dep dep vform) =c prespart

c. attending V (�" dep dep fin) = �

(�" dep dep vform) = prespart

Since will, be and attending are all mapped onto the same f-structure and the m-structure is

de�ned by a projection from that �at f-structure, the absolu te dep path is required to con-

struct the multiple embedding m-structure. For example, will has (�" fin) = +, whereas be

and attending have (�" dep fin) = + and (�" dep dep fin) = + respectively, which are attained

by uncertainty path dep*. The vform constraints are stated by referring to one-level more

deeply embedded dep’s m-structure in the lexical entry such as (�" dep vform) =c base and

(�" dep dep vform) =c prespart.
22An alternative subscript notation such as ("� aux) = + and ((" subj)� num) = sg are often used.
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Under the assumption of Frank and Zaenen’s m-structure, the agreement features also

belong to m-structure. One of the advantages of assuming a mapping from f-structure to

m-structure is that reference to agreement features is easily stated in the lexical entry of a

verb. For example, the subject-verb agreement found in (2.74a) is captured by the lexical

speci�cation in (2.74c):

(2.74) a. John has attended the lecture.

b.
266666666666666666666666666666666664

pred ‘attendhsubj,obji’
tense pres

aspect
h
perfect +

i

subj
h
pred ‘John’

i

obj

2666664
pred ‘lecture’
spec the

3777775

377777777777777777777777777777777775

2666664
num sg

pers 3

3777775

26666666666666666664

aux +

fin +

dep

2666664
fin �

vform pastpart

3777775

37777777777777777775

�

�

c. has AUX (�(" subj) num) =c sg

(�(" subj) pers) =c 3

�(" subj) (or (" subj)�) refers to the m-structure corresponding to the value of subj of the

f-structure in (2.74b). Thus, the verb correctly refers to the agreement features belonging to

the di�erent m-structure via its subj’s f-structure.

2.4.3 Information Spreading

One of the most radical forms of projection architecture is Information Spreading proposed by

Andrews and Manning (1993, 1999). Information Spreading originally assumes four types of

projections: f, �, m and �, and instead of " = # (f-structure head) in the standard lfg, they pos-

tulate two types of heads: (" H) = # (syntactic head) and (" O) = # (semantic head) (Andrews

and Manning 1993). Di�erent types of information are projected di�erently via function ‘pro-

jector’ and ‘projected’ such as projector(f)/projected(f) and projector(�)/projected(�) (An-

drews and Manning 1993:32�3). Andrews and Manning (1999) go one step further and divide

the grammatical features into �ve types and allow them to pro ject di�erently: � (syntactic cat-

egories), � (phrase structural hierarchies), � (grammatical functions), � (argument structure)

and � (morphosyntactic properties). They are projected from c-structure and directly mapped

onto a single structure called the e(xpression)-structure. The projection is attained by positive

restriction and Restricted Equality (Andrews and Manning 1999:13�4): 23

23An equality is often abbreviated as = f�; � : : :g.
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(2.75) a. Positive restriction:
f fTENSE;SUBJg =

26666666666664

tense pres

subj

2666664
pred ‘Fido’
num sg

3777775

37777777777775

b. Restricted Equality:
Where �, �, . . . are sets of attributes (restricted projections),

f = f�; �; : : :gg �def f (�[�[:::) = g(�[�[:::)

In e�ect, Information Spreading allows multiple notions of head, namely, categorial head,

morphosyntactic head, semantic head and so on. Andrews and Manning (1999:6�18) argue

that there is a conceptual advantage of the multiple notions of head by referring to a Romance

prepositional indirect object. Since the prepositional phrase like a los ninæos ‘to the child’

is an indirect object (obj), the corresponding f-structure would be (2.76) which is essentially

just like a plain NP’s f-structure (Alsina 1996). Thus, the issue here is that it is conceptually

more plausible to state that the noun is the semantic and morphosyntactic head, whereas the

preposition is the categorial head. This point is nicely captured in Information Spreading as

in (2.77) and (2.78).24

(2.76)
2666666666666666664

pred ‘child’
case dat

num pl

spec def

3777777777777777775
(2.77) �

= f�; �; �; �g

�

a

= f�; �; �g

�

= f�; �; �g

�

los

= f�; �; �; �g

�

niæos

24I shall discuss an alternative treatment of preposition in general in Chapter 3.
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(2.78) 2666666666666666666666666666664

cat p

bar 2
lcs [Thingchild]
terms h i

case dat

num pl

spec def

3777777777777777777777777777775

2666666666666666666666666666664

cat p

bar 0
lcs [Thingchild]
terms h i

case dat

num pl

spec def

3777777777777777777777777777775

a

2666666666666666666666666666664

cat n

bar 2
lcs [Thingchild]
terms h i

case dat

num pl

spec def

3777777777777777777777777777775

2666666666666666666666666666664

cat d

bar 0
lcs [Thingchild]
terms h i

case dat

num pl

spec def

3777777777777777777777777777775

los

2666666666666666666666666666664

cat n

bar 0
lcs [Thingchild]
terms h i

case dat

num pl

spec def

3777777777777777777777777777775

niæos

It is worth noting that the way the projection architecture in lfg captures the well-

formedness in various types of linguistic structures is strikingly di�erent from syntactico-

centric approaches. For instance, in the derivational theories, it is often the case that the

syntactic operations, in particular movement, are responsible for constructing a well-formed

surface string or an interpretable form of structure wherever the operations occur (narrow syn-

tax, PF or LF). In the projection architecture of lfg, on the other hand, syntactic constraints,

morphological constraints and semantic constraints are stated over di�erent linguistic struc-

tures and they may interact with each other via mathematical functions. In the following

chapters, we will see a number of instances of the interactions of f-structural features, surface

phrase structures, semantic features, discourse features and morphological forms through the

analyses of the phenomena traditionally thought to be related to case and grammatical rela-

tions.
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2.5 Extended projection

The c-structures we have looked at so far are traditional phrase structure trees. In recent

lfg, however, more elaborated phrase structures are often adopted. I shall discuss them in

this section. The extended projection plays a crucial role in the discussion of issues in lfg

morphosyntax in the next chapter.

2.5.1 Functional projection and co-head

Some recent works in lfg assume two types of syntactic categories appearing in c-structure,

lexical and functional, and their distributions follow the X theory. The intuition behind the

introduction of functional categories is that there seems to be distinct con�gurational posi-

tions which are reserved for certain types of elements in many languages. For instance, a

�nite verb or auxiliary in a declarative sentence is associa ted with a position called I(NFL),

and a subject position can be speci�ed with relation to I call ed Spec(i�er). The utilisation

of functional categories in the theory is not peculiar to lfg. Derivational frameworks such

as late Government and Binding and the Minimalist Programme heavily use functional cat-

egories. In many cases, the position like C is a landing site of the head movement such as

I-to-C movement. Under such an assumption, I itself is phonologically empty at the initial

stage of the derivation and �lled by a moved phrase, or if it is �lled by an overt element, it

blocks the head movement and so forth.25 Unlike those derivational assumptions, however,

the functional categories in lfg must always be phonologically overt words, namely a word

instantiating a functional category must be base-generated in that position.

(2.79) is the summary of the syntactic categories proposed in lfg (Bresnan 2001:100).

Each follows the standard positional assumptions of X theory as in (2.80):

(2.79) a. F0: C0, I0, D0 (functional categories)

b. L0: N0, V0, A0, P0 (lexical categories)
(2.80)

XP

Spec X

X Comp

As Grimshaw (1991) claims, the functional categories share categorial properties with the

lexical categories. In lfg, I is a verbal category, D is a nominal category, C may be either

verbal or nominal. Many works in generative grammar assume that the category labels such

25Distributed Morphology (Halle and Marantz 1993) or some version of Minimalism assumes that all the
phonological realisations occur in the PF component, so whether a category is phonologically overt or not is
irrelevant in syntax.
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as N, V and A are not primitive concepts, rather they can be decomposed into features.26 The

most well-known proposal is Chomsky’s (1970) [�N, �V] (and its extension by Jackendo�

1977). Under that proposal, noun is [+N, �V], verb is [�N, +V], adjective is [+N, +V]

and adposition is [�N, �V]. Alternatively, Jackendo� (1977) proposes [�subj, �obj], namely

noun is [+subj, �obj], verb is [+subj, +obj], adjective is [�subj, �obj], adposition is [�subj,

+obj]. Based on those previous proposals, lfg analyses syntactic categories as triples of a

categorial feature matrix (2.81), a level of structure (2.82) and feature F (functional or not)

(Bresnan 2001:100�1).

(2.81) �predicative� �transitive�
V + + verbal
P � + pre- or postpositional
N � � nominal
A + � adjectival

(2.82) type: 0 1 2

V V V (VP)

P P P (PP)

N N N (NP)

A A A (AP)

(2.83) V0: h[+predicative, +transitive], 0, ;Fi

VP=V: h[+predicative, +transitive], 2, ;Fi
I0: h[+predicative, +transitive], 0, F1i

CP=C: h[+predicative, +transitive], 2, F2i

DP=D: h[�predicative, �transitive], 2, F1i

The basic concept behind the feature matrix (2.81) is similar to Jackendo�’s (1977) [�subj,

�obj], but the values are slightly di�erent. Verbs and adjectives cannot stand alone as argu-

ments, but require an external subject of predication, so they are [+predicative], whereas

nouns and adpositions are not. Verbs and prepositions may take an object, so they are

[+transitive], while nouns and adjectives are not. (2.82) is standard bar-level of the X theory.

(2.83) is examples of category decomposition, consisting of the feature matrix, bar-level and

F-feature. The functional projection has two layers (F1 and F2). F1 is I for the verbal projec-

tion and D for the nominal projection. F2 is C for either verbal or nominal projection. ;F (or

F0) corresponds to a lexical category.

26In other proposals, Spencer (1999) argues that category labels are predictable from the argument structures
of the lexical items and redundant in the syntax.
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As a result of those category distinctions, lfg attains a layered phrase structure where

functional projections appear above the lexical projection. One of the crucial e�ects of this

theoretical modi�cation is the correspondence between c-s tructure to f-structure. As sum-

marised in section 2.3, the correspondence is stated by annotations on the relevant PS rule, but

cross-linguistic generalisation of the mapping is not pursued. However, Bresnan (2001:102)

generalises the c-structure to f-structure correspondence in terms of the positional properties

of lexical and functional categories as in (2.84):

(2.84) a. C-structure heads are f-structure heads.

Xn+1

" = #

Xn

b. Speci�ers of functional categories are the grammaticali sed discourse functions.

FP

(" df) = #

XP
" = #

F

c. Complements of functional categories are f-structure co-heads.

F

" = #

F
" = #

XP

d. Complements of lexical categories are the non-discourse argument function cf.

L

" = #

L
(" cf) = #

XP

e. Constituents adjoined to phrasal constituents are non-argument functions or
not annotated.

If a node is an f-structure head, it is mapped onto the same f-structure as its mother, that is the

node is annotated as " = #. Thus, (2.84a) states that X is mapped onto the same f-structure as

X and XP where X can be any category such as N, V, I and C. (2.84b) says that Spec-FP is a

position for subj, topic or focus. For instance, Spec-IP is a position for subj and Spec-CP is

a focus position in many languages, so they are annotated as (" subj) = # and (" focus) = #

respectively. One of the important points in the proposal is the contrast between (2.84c) and

(2.84d). A functional head (F) and its complement (XP) are mapped onto the same f-structure

(f-structure co-heads) as illustrated in (2.84c),27 whereas the complement of a lexical head

27This is called Extended Head Theory. Bresnan (1997) generalises this to so-called mixed categories by
allowing the sister of lexical heads to be an f-structure co-head.
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(L) is annotated as an argument function such as obj, comp and xcomp as in (2.84d). This

f-structure co-headedness allows information located at two separate phrase structure nodes

to be merged into the same level of f-structure. I will discuss (2.84e) in the next chapter.

Let us look at the illustrations of how those mapping constraints work. (2.85a) and (2.85b)

are c-structures of a present tense declarative sentence and a future wh-interrogative sentence

respectively:

(2.85) a.
IP

(" subj) = #

DP

" = #

D

" = #

D

the

" = #

NP

boy

" = #

I

" = #

VP

" = #

V

" = #

V

likes

(" obj) = #

DP

Mary

b.
CP

(" focus) = #

DP

who

" = #

C

" = #

C

will

" = #

IP

(" subj) = #

DP

" = #

D

" = #

D

the

" = #

NP

boy

" = #

I

" = #

VP

" = #

V

" = #

V

like

In (2.85a), the lexical category V takes a DP complement and according to (2.84d) the VP

complement is annotated as (" obj) = #. (2.84a) licenses the f-structure head status of V and
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V in the VP projection. In English, Spec-IP is reserved for the position of subject, namely

the constituent �lling Spec-IP position is annotated as ( " subj) = # (cf. (2.84b)). According

to the Economy of Expression ((2.56)), an unnecessary node must not be introduced, so an I

node does not appear in the c-structure in (2.85a), though an IP does to license the subject.

Therefore, the DP instantiated by the boy is in Spec-IP without the head I. (2.85b) shows

a similar con�guration in terms of the verbal projection. Ho wever, there are two crucial

di�erences. Firstly, the V position is instantiated by the base form of like and the auxiliary

is positioned in the C. In lfg, an auxiliary in a interrogative sentence is thought to be base-

generated in the C position, whereas it is base-generated in the I in a declarative sentence

(see Chapter 3 for the details). Secondly, the V does not have a complement. Its obj is

identi�ed with focus via functional control in the f-structure, so in the c-structure, it lacks a

complement. Spec-CP is a focus position in English (cf. (2.84b)), which is identi�ed with

either one of the gfs in the f-structure. Those examples illustrate that the positions previously

regarded as S and S are replaced by IP and CP respectively, and DP takes over NP, as a result

of the introduction of the extended projection.

2.5.2 Endocentricity and exocentricity

Phrase structure con�gurations of many languages such as Rom ance, Germanic and Slavic

languages are nicely analysed by the extended projection introduced above (e.g. King 1995,

Sells 2001). However, it is clear that surface phrase structures of various types of languages

do not always follow the endocentricity of the X theory. Therefore, lfg retains an exocentric

category S as well. S lacks a category head, so it dominates any categories as shown in (2.86)

where C represent a distinct category from S (Bresnan 2001:110):

(2.86) S! C*

An interesting consequence of the interaction between the endocentric extended projec-

tion and the exocentric S is found in the analyses of languages like Tagalog (Kroeger 1993),

Walpiri (Austin and Bresnan 1996) and Welsh (Sadler 1997, 1998). The examples in (2.87)

are Welsh and (2.88) is the c-structures (Sadler 1997:5�6):

(2.87) a. Gwnaeth
do.past.3.sg

hi
3.sg.f

weld
see

y
the

draig.
dragon

‘She saw the dragon.’

b. Gwelodd
see.past.3.sg

hi
3sg.f

y
the

draig.
dragon

‘She saw the dragon.’
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(2.88) a.
IP

" = #

I

gwnaeth

" = #

S

(" subj) = #

DP

hi

" = #

VP

" = #

V

weld

(" obj) = #

DP

y draig

b.
IP

" = #

I

gwelodd

" = #

S

(" subj) = #

DP

hi

" = #

VP

(" obj) = #

DP

y draig

In (2.88a), the non-�nite verb weld ‘see’ sits in V and what appears under the I is an auxiliary.

Crucially, the subject DP is not placed in Spec-IP. Welsh is a verb initial language, so a

subject follows a �nite verb. In (2.88a), therefore, the I ta kes an exocentric category S as its

complement, which is an f-structure co-head of the I according to (2.84c). The subject DP

is dominated by that S. (2.88b) is slightly complicated. The �nite form of the verb gwelodd

‘saw’ is placed under the I and the projection lacks V, namely the VP dominates the object

DP without a V. The machinery attaining this result is a lexical change from V to I. That is,

although Welsh non-�nite verbs are category V, the �nite cou nter parts are I. In the above

case, weld is V and lacks a tense feature, while gwelodd is I with an f-description such as

(" tense) = past, (" subj num) =c 3 and (" subj per) =c sg. In e�ect, every �nite verb in Welsh

is base-generated under an I node preceding a subject which is a daughter of an S. Due to the

Economy of Expression a V node is not introduced. The upshot of this approach is that we

get a similar result as V-to-I movement in the derivational frameworks.28

28Borsley (to appear) argues against this type of approach to Welsh.
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2.6 Summary

This chapter focuses on the basic architectural design of lfg. We have observed that the lfg

syntax has two distinct structures. A c-structure represents the con�gurational organisation of

constituents, whereas an f-structure displays grammatical relations and other syntactic prop-

erties. Those two structures are correlated with each other by the correspondence function �.

Moreover, the correspondence is generalised with functional extended projections as shown

in the previous section. Another extension is found in the projection architecture where fur-

ther distinct levels of linguistic structures are added to the framework that allows the theory to

stretch the domain of analysis. A particular focus was placed upon the morphological struc-

ture. We have seen how it is used to account for the form constraints found in the English

Aux-V constructions. The theoretical introduction in this chapter has established the basis

for the discussion in the following chapters. Before moving on to the analyses of case in

individual languages, we shall look at further issues of lfg morphosyntax in the next chapter

where more advanced topics of the interactions of c-/f-/m-structures, extended projections

and the morphological theory called Paradigm Function Morphology are discussed.





Chapter 3

Theoretical extension: Issues in lfg

morphosyntax

Agaist the basics of lfg introduced in Chapter 2, this chapter focuses on the issues on mor-

phology and its interface to syntax in the framework. According to Lexical Integrity, we can

say that lfg is based on word-based lexicalism in that the role of morphology is to construct

a well-formed syntactic word paired with a functional description. In this chapter, I shall

claim that that assumption has conceptual di�culties particularly in dealing with periphrastic

in�ections. Based on the insights found in Beard’s (1995) Lexe me Morpheme-base Mor-

phology and other realisation morphology models, I will propose lexeme-based lexicalism.

Under that conception, fully in�ected expressions constit ute a paradigm of a given lexeme,

regardless of their surface forms. I will illustrate how the architectural modi�cation operates

with simple periphrastic expressions in English. Further, grammatical relation encoding at-

tained by prepositional phrases is also discussed under the current proposal. The chapter is

organised as follows. In section 3.1, the discussion of lfg’s slogan called ‘morphology com-

petes with syntax’ is presented. I shall point out the problems with that approach in section

3.2. Section 3.3 shows how paradigmatic organisation of the lexicon is formulated. We will

look at the correspondence between morphological units and syntactic units under the current

proposal in section 3.4 and 3.5. Section 3.6 gives an interim summary. We then turn to an

analysis of English prepositional phrases in section 3.7.

3.1 Morphology competes with syntax

As summarised in Chapter 2, lfg is one of the lexicalist theories of grammar where word has a

special status and the strong division between word-internal structures and structures between

49
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words is assumed. The former belongs to the lexicon, whereas the latter belongs to the syntax.

The role of morphology is to carry out morphological operations (e.g. combining a root and

a�xes, changing stem forms etc.) and create fully in�ected wor ds. Those morphological

operations are completely separated from the syntactic ones. This point is clearly stated

as Relativised Lexical Integrity ((2.18) in Chapter 2). The Lexical integrity prohibits the

elements smaller than a word to occupy syntactic terminals. In other words, the internal

structure of a word is invisible to syntax. Fully in�ected wo rds are inserted into syntax where

they are combined, and compose a c-structure and the corresponding f-structure. Thus, the f-

description of each word is uni�ed according to the correspo ndence function � and the result

of the uni�cation is represented in the parallel correspond ing f-structure. Let us look at the

following English examples as a point of departure:

(3.1) a.
IP

(" subj) = #

NP

John
(" pred) = ‘John’

(" pers) = 3
(" num) = sg

" = #

I

" = #

I

will
(" tense) = fut

" = #

VP

" = #

V

like
(" pred) = ‘likeh: : :i’

(" obj) = #

NP

Mary
(" pred) = ‘Mary’

(" pers) = 3
(" num) = sg

b.
2666666666666666666666666666666666666666666664

pred ‘likehsubj,obji’
tense fut

subj

266666666664

pred ‘john’
pers 3
num sg

377777777775

obj

266666666664

pred ‘Mary’
pers 3
num sg

377777777775

3777777777777777777777777777777777777777777775
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(3.2) a.
IP

(" subj) = #

NP

John
(" pred) = ‘john’

(" pers) = 3
(" num) = sg

" = #

I

" = #

VP

" = #

V

liked
(" pred) = ‘likeh: : :i’

(" tense) = past

(" obj) = #

NP

Mary
(" pred) = ‘Mary’

(" pers) = 3
(" num) = sg

b.
2666666666666666666666666666666666666666666664

pred ‘likehsubj,obji’
tense past

subj

266666666664

pred ‘john’
pers 3
num sg

377777777775

obj

266666666664

pred ‘Mary’
pers 3
num sg

377777777775

3777777777777777777777777777777777777777777775

In (3.1) and (3.2), the f-descriptions written under the terminal nodes are uni�ed and mapped

onto the f-structure according to the instructions of functional annotations. One notable dif-

ference between (3.1) and (3.2) is the information �ow of tense feature. In (3.1), the value of

tense of the clause, future, comes from the independent word will occupying the I which is

an f-structure co-head with its complement VP. In (3.2), on the other hand, past comes from

the V. For (3.1) and (3.2), the following lexical entries are assumed (ignoring the subject and

object nouns):

(3.3) a. like V (" pred) = ‘likeh: : :i’

b. -ed In� V (" tense) = past

c. will I (" tense) = fut

The rules of English in�ectional morphology combines root like and su�x -ed and creates the

fully in�ected word, liked. This word is inserted into syntax and contributes its information

to the f-structure as illustrated in (3.2). According to the Lexical Integrity, syntax cannot see

the internal structure of the word, namely like + -ed. With regard to (3.1), two words (3.3a)
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and (3.3c) are inserted into syntax and they are combined following the syntactic principle,

i.e. will is a head of an IP and takes a VP complement projected from V, like. Thus, the

word created by morphological operations in the lexicon, liked, carries the same kind of

information as the one coming from two words, will and like. In lfg, this situation is described

as ‘morphology competes with syntax’ (Bresnan 2001:6).

3.2 Problems

The theoretical assumptions in lfg illustrated in the previous section re�ect the fact that

across languages the same grammatical content often receives di�erent formal manifesta-

tions, namely synthetic in some cases and analytic in the other. From a morphological point

of view, however, it is worth re-considering at least two points of the lfg assumptions. Firstly,

it has long been claimed that assuming a one-one form and function pair for every formal

element, that is treating like, will and s alike, is problematic (e.g. Matthews 1972, 1991,

Anderson 1992, Arono� 1994, Beard 1995, Stump 2001). Many works in the realisation

morphology have shown the cases of multiple exponence where a single grammatical prop-

erty is realised by more than one morpheme,1 cumulation where a combination of multiple

morphemes represents a single grammatical property and zero morpheme where it is impos-

sible to identify a single morpheme for a certain grammatical property. Those phenomena

are widely observed across languages and can be strong counter-examples for a simple com-

binatory based morphological assumption to explain such phenomena.

This point can be extended to multi-word periphrastic expressions as well. In the cases

we have looked at as far, there is no complication. However, the situation is not always

straightforward, that is the association between a functional word and particular grammatical

information is not trivial in many cases. In simple cases like will and ("tense) = fut, this

point is di�cult to see, but careful examinations on functional categories reveal conceptual

di�culties of the lfg style treatment. For instance, if we consider English progressive aspect

(be + present participle), perfective aspect (have + past participle) and passive voice (be +

past participle), we will �nd it di �cult to see what kind of information is associated with

each, copula verb be and have and a past participle form of the verb. Another example is do

auxiliary, which is used with a verb to express negative, interrogative and emphatic informa-

tion. Although there is good discussion on the English auxiliary system in the standard lfg

principles (e.g. Falk 1984, 2003) and it is true that some auxiliaries can be better analysed as

1For this distributed exponence problem, Nordlinger and Bresnan (1996) try to explain Wambaya distributed
tense system under the lfg mechanism.
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raising verbs or pred bearing verbs, it worth considering a possiblity to treat grammatical (or

semantically bleached) auxiliaries as a part of in�ectiona l forms, namely by assuming that

the progressive aspect is realised by the construction be + present participle form of the verb

and the future tense is realised by will + base form of the verb.2

Secondly, it is worth questioning whether the morphology has nothing to do with real-

ising future tense by will and like, even though it takes the whole role of creating liked by

combining like and -ed. As we have observed, the lfg-style uni�cation grammar has a clear

advantage of handling grammatical features in that it allows features to be uni�ed into a sin-

gle (nearly) universal grammatical-function structure (f-structure) regardless of their formal

manifestations, and this is the very idea of ‘morphology competes with syntax’. Still the

assumption that the job of morphology is combining below-X0 level elements and the job of

syntax is combining words is questionable. Consider the following pairs:

(3.4) a. John shouted. (morphological)

b. Did John shout? (syntactic)

c. John is bigger. (morphological)

d. John is more intelligent. (syntactic)

According to the lfg’s assumptions, (3.4a) is created in the lexicon (morphological) whereas

its interrogative counter part ((3.4b)) is syntactic. In the same vein, the comparative formation

in (3.4c) is done in the lexicon, while that in (3.4d) is in syntax. Although the mood is

di�erent in the former pair, i.e. declarative and interrogative, it is conceptually di�cult to

argue that the morphology is responsible for constructing the past tense and declarative mood

information, but the syntax is responsible for the past tense and the interrogative mood of

the verb phrase or the clause. The situation is even worse in (3.4c, d). Putting the questions

like what kind of projection should be assumed for more aside, exactly the same information,

i.e. comparative, is expressed by the morphology on the one hand, and by the syntax on the

other.3

To overcome those problems, I shall show how some recent insights in Word-and-

Paradigm morphology can provide a more plausible model of morphology in lfg. The basic

idea of the proposal is treating in�ectional morphology as m orphological operations regard-

less of their exponents, namely multi-word or single word. Thus, will like is the case where

2This point can be even strongly highlighted in Slavic languages where the composition of participle and
auxiliary does not give correct syntactic properties as discussed in Spencer (2001, 2003b). In Serbo-Croat, for
instance, the simple past is formed by the l-participle and the auxiliary in the present tense. In Slovene, the
l-participle must be used both for the simple past and the analytic future, so that we cannot assign tense feature
either to the participle or the auxiliaries.

3For more discussion on the similar point point, see Börjars et al. (1997), Ackerman and Webelhuth (1998),
Sadler and Spencer (2001), Spencer (to appear) and Ackerman and Stump (2004).
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the in�ectional morphology makes use of syntactic formativ es. The only di�erence between

will like and liked is whether the formal manifestation is a multi-word periphrastic expression

or a single word form change. Although it is obvious that the words �lling functional cate-

gories follow syntactic principles, the empirical data apparently indicate that functional cate-

gories and lexical categories are used to realise morphosyntactic properties as a construction,

which are realised by small elements in many other languages or even in the same language.

Thus, a possible assumption is that the syntax is equipped with the functional projections for

a multi-word in�ection speci�ed by the morphology. Then, th e better way of handling the

phenomena like have + past participle and be + progressive is allowing the morphology to use

both small below-X0 morphemes and function words to realise morphosyntactic properties.

3.3 Paradigmatic organisation of the lexicon

3.3.1 Lexeme vs. grammatical morpheme

As summarised in Chapter 2 and the previous section, lfg assumes that the lexicon con-

tains not only major classes of words such as nouns, verbs and adjectives, but also function

words and bound morphemes. Each one of them is paired with grammatical properties (f-

description). Words are combined by the syntax and a root/stem and morphemes are com-

bined in the lexicon by the morphology. In this thesis, I propose a di�erent organisation of the

lexicon and the morphological operations. As a starting point, let us look at Beard’s (1995)

proposal in Lexeme Morpheme Base Morphology (lmbm) where he draws a di�erent kind of

divisions among words and morphemes.

Beard separates grammatical morphemes from major lexical categories such as N, V and

A. The lexical categories are called lexeme, which is ‘the direct articulation of meaning by

sound in the Saussurean sense’ (Beard 1995:45). Thus, lmbm assumes the direct associations

of properly speci�ed sequences of phonemes, grammatical fe atures and semantic intentions

in each lexeme. Those lexemes are stored in the lexicon. Grammatical morphemes, on the

other hand, ‘are de�ned in terms of an indirect, context-sen sitive, often paradigmatic means

of reference (conditional indirect articulation)’ (Beard 1995:45). They are results of mor-

phophological manifestations over the morphosyntactic properties. There is no direct one-

to-one relationship between grammatical morphemes and functions (Separation Hypothesis),

therefore they are not stored in the lexicon. Further, grammatical morphemes are divided into

bound grammatical morphemes (a�xes etc.) and free grammatical morphemes (determiners,

auxiliaries, adpositions etc.) depending on whether they occupy syntactic terminals or not.
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In other words, word-hood is used for a subdivision within the grammatical morphemes. Ob-

viously, what kind of information is covered by which grammatical morpheme depends on

the language. For instance, de�niteness in English is norma lly realised by free grammatical

morphemes, i.e. determiners, but many languages use both bound and free grammatical mor-

phemes, i.e. a�xations on the head nouns and/or determiners. I summarise the properties of

each class here:

(3.5) a. Lexeme:

i. direct articulation of meaning by sound in Saussurean sense

ii. stored in the lexicon

iii. open classes which do not form grammatical paradigm

iv. phonologically fully speci�ed; zero and empty lexemes a re ruled out

v. susceptible to L(exical)- and I(n�ectional)-derivatio n4

vi. one and only one class and may change class only via Lexical-derivation

b. Grammatical morpheme (bound: a�xes, free: determiners, auxiliaries etc.):

i. indirect, context-sensitive articulation (no one-one form and function pair)

ii. not stored in the lexicon

iii. paradigmatic closed classes

iv. omissive and empty marking

v. not susceptible to Lexical-derivation

vi. used for various functions (not constituting a single class, though there
must be some subcategorisations among grammatical morphemes).

One of the crucial di�erences from the standard lfg’s assumption is that lmbm separates out

grammatical elements (free/bound grammatical morphemes) from the lexicon, so that the

lexicon only contains lexemes. Grammatical morphemes are formal resources used to realise

grammatical features.

4‘Derivation’ in lmbm is a technical term, which is distinct from a traditional notion of derivation. It is an
operation over morphosyntactic and semantic features, which does not involve form/spelling (Beard 1995:98).
I-derivations are about the grammatical relations of in�ec tion. Beard proposes three tests for distinguishing
I-derivation and L-derivations:

(i) a. The peripheral a�x test: Word formation marking appears close to the base; in� ectional marking
is outside word formation marking when it is syntactically engaged. (p.100)

b. The free analog test: Any property marked by a free morpheme must be a syntactic hence in�ec-
tional property. (p.102)

c. The arbitrariness test: Lexical properties are set lexically to be invariable, whereas in�ectional
properties are slippery and impossible to �x. (pp.114�5)

Based on those tests, Beard discusses what is lexical and in� ectional for nominal and verbal features. For
example, Case passes all the three tests, and it is the only in�ectional properties unquestionably controlled by
syntax. On the other hand, Gender is a lexical category, which is inaccessible to syntax. As for verbal properties,
all of them except for Transitivity and Verb Class are categorised into in�ectional properties, i.e. the properties
like Tense, Aspect, Delimitive, Voice are all in�ectional. I do not go into the details of this argument.
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Based on the insight of Beard’s Separation Hypothesis, I propose the following architec-

ture of the lexicon in lfg:

(3.6) Paradigmatic lexicon:
The lexicon contains a list of lexemes for each of which fully in�ected expressions
paired with the f-description constitute the in�ectional p aradigm.

(3.7) Lexeme:
If fully in�ected expressions a and b have the same pred value, they occupy cells
in the paradigm space of the same lexeme l.

According to those modi�cations, roughly the lexicon takes the format as in (3.8).5 kiss1 is a

lexeme index, which is uniquely assigned to each lexeme, so that it is distinguished from other

lexemes. Its syntactic category is also accompany the lexeme index. The association between

root form and lexeme index can be speci�ed by a function L-ind ex used in Paradigm Function

Morphology (Stump 2001:43�4). For instance, lie that is two phonologically identical roots

for ‘recline’ and ‘prevaricate’ show di�erent in�ectional patterns. L-index places a di �erent

lexeme index for each such as L-index(lie) = lie1 and L-index(lie) = lie2. This lexeme is

formally realised as fully in�ected expressions such as kiss, kissed, have kissed and so on.

Those expressions constitute the paradigm of the lexeme kiss:

5I shall slightly revise the formulation according to the introduction of technical details.
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(3.8) kiss1 V

kiss (" pred) = ‘kisshsubj,obji’
(" tense) = pres

(" aspect progressive) = �

(" aspect perfect) = �

kisses (" pred) = ‘kisshsubj,obji’
(" tense) = pres

(" aspect progressive) = �

(" aspect perfect) = �

(" subj pers) =c 3
(" subj num) =c sg

kissed (" pred) = ‘kisshsubj,obji’
(" tense) = past

(" aspect progressive) = �

(" aspect perfect) = �

is kissing (" pred) = ‘kisshsubj,obji’
(" tense) = pres

(" aspect progressive) = +

(" aspect perfect) = �

(" subj pers) =c 3
(" subj num) =c sg

had been kissing (" pred) = ‘kisshsubj,obji’
(" tense) = past

(" aspect progressive) = +

(" aspect perfect) = +

As illustrated, each expression in the paradigm is paired with a set of equations (f-

description). I assume that the available attribute and the permissive values for that attribute

are speci�ed for each class of lexemes. For example, the clas s of verbs is paired with a set of

equations shown in (3.9):6

(3.9) (" pred) = {list of pred values of verb}
(" tense) = {pres | past | future | no-tense}
(" aspect progressive) = {+ | �}
(" aspect perfect) = {+ | �}
(" subj pers) =c {3}
(" subj num) =c {sg}
. . .

(3.9) shows that attributes pred, tense and aspect are available for a verb lexeme like kiss.

Each cell in the paradigm must be uniquely identi�ed and it mu st contribute necessary in-

formation to the syntax, more speci�cally the f-structure. Further, as shown in the previous

chapter, lfg allows multiple levels of representations (projection architecture). So, each in-

6This is not an exhaustive list of equations for the class.
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�ected expression is also paired with di �erent types of properties via appropriate functions.

For instance, semantic feature rel can be associate with an expression as in ("� rel) = kiss

(or (�M� rel) = kiss if they project from c-structure). In the next section, we shall look at

the relation between in�ected form and f-description and th e feature occurrence within the

f-description in more details.

3.3.2 Linking expression and function

Based on the Separation Hypothesis, we reject the one-to-one association between grammat-

ical morpheme and function. Instead, we associate a fully in�ected expression with functions

(f-description). So, the next question to be raised is how such an association is de�ned. The

realisation models of morphology propose various types of architectures of formal mani-

festation process. lmbm, for example, proposes an independent component, Morphological-

Spelling (MS-component) (Beard 1995:55):

(3.10) a. Reading the Conditions on Operations

i. identify the class of the input lexeme

ii. open the set of rules pertinent to that class

iii. identify any relevant P- or R-features

iv. read the �rst set of relevant features into memory

b. Execution

i. locate the stem (P-features) of the lexeme

ii. execute the modi�cation on the lexical stem conditioned by the grammati-
cal features in memory

iii. erase memory

iv. advance to the next feature and restart the process

Putting the detailed mechanism aside, the process follows the normal business of the realisa-

tional model of morphology. Roughly, MS-component checks what class/category the input

lexeme is ((3.10a-i)), they access the relevant set of (realisation) rules ((3.10a-ii)), check the

phonological features (P) or semantic features (R) of the lexeme ((3.10a-iii)),7 then takes a

bundle of morphosyntactic features associated with the lexeme. To specify the well-formed

word, the appropriate realisation rules are selected and the phonological modi�cation is car-

ried out ((6.16-i, ii)). In this thesis, I do not follow this MS-component process in the strict

way, but the fundamental assumptions are very similar amongst the proposals as seen imme-

diately below.

7lmbm assumes the same MS process for I-derivation and L-derivation.
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3.3.3 Paradigm Function Morphology

One of the most detailed formalisations of realisation morphology is made by Gregory Stump,

called Paradigm Function Morphology (pfm) (Stump 2001) and several attempts have been

made for incorporating pfm into lfg as its morphological component (Sadler and Spencer

2001, Luís and Sadler 2003, Spencer 2003a, Otoguro 2003a, Ackerman and Stump 2004, Luís

and Otoguro 2004, Sadler and Nordlinger 2004, Andrews 2005). One of the most important

aspects of pfm is a function called Paradigm Function (PF ). PF takes a pair of a root of

a lexeme (X) and a complete set of morphosyntactic properties associated with that lexeme

(�) as its argument, i.e. PF (hX; �i). As mentioned in Chapter 2, lfg places a di�erent

kind of well-formed constraints to each level of linguistic structure. Thus, in an attempt to

incorporating pfm into a part of the lfg architecture, PF can also be regarded as a well-

formedness constraint on lexical form in the lexicon.

A morphosyntactic property plays a crucial role in a language’s in�ectional paradigm.

It takes the form of a pairing of an attribute8 with one of its permissive values. Following

Generalized Phrase Structure Grammar (gpsg) (Gazdar et al. 1985), the attribute can either

be atom-valued or set-valued. Therefore, the format would be like (3.11):

(3.11) � = {TNS:pres, AGR(su):{PER:1, NUM:pl}}.

Stump (2001:38) states that �[a] morphosyntactic property is a property which serves to

distinguish phrases of the same category according to the di�erent ways in which they par-

ticipate in syntactic relations such as agreement and government.� Thus, morphosyntactic

properties are not purely morphological, rather they also serve as an input to syntax paired

with the in�ected word. 9 As observed in Chapter 2 and mentioned in the previous section,

lfg assumes that a set of equations (f-description) is associated with each lexical item. More-

over, under the projection architecture, the equations are accompanied by di�erent types of

functions such as syntactic (�), morphological (�) and semantic (�).10 Based on those facts,

in this thesis, I propose that pfm as the morphological component of lfg reads the equations

in the f-description in the same way as the standard pfm reads the morphosyntactic proper-

ties. In e�ect, an expression speci�ed by the morphological component encapsulates features

mapped onto di�erent levels of representations. Therefore, the properties stated in (3.11) are

represented as follows:11

8Stump uses a term ‘morphosyntactic feature’ instead of attribute.
9See Sadler and Spencer (2001) for discussion on morphological features and syntactic features.

10Of course, semantic function � in lfg is di�erent from pfm’s set of properties �.
11The notation of agreement features will be revised in Chapter 4.
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(3.12) � = {(" tense) = pres, (" subj pers) =c 1, (" subj num) =c pl}

pfm imposes various types of well-formedness conditions on morphosyntactic proprieties.

The followings are the most fundamental ones (Stump 2001:41):

(3.13) A set � of morphosyntactic properties for a lexeme of category C is well-formed in
some language ‘ only if � satis�es the following conditions in ‘:

a. For each property F : v 2 �, F : v is available to lexemes of category C and v
is a permissible value for F.

b. For any morphosyntactic feature F having v1, v2 as permissible values, if
v1 , v2 and F : v1 2 �, then F : v2 < �.

Under the current architecture, both (3.13a) and (3.13b) can be regarded as general constraints

over the f-description. (3.13a) requires that a pair ha; vi be available to the lexeme’s category.

This condition is already introduced in (3.9) where I assume that each lexeme category has a

set of equations consisting of available attributes and permissible values. (3.13b) corresponds

to the Uniqueness Condition in lfg (see (2.24) in Chapter 2).12

Another constraint over the morphosyntactic properties is the property co-occurrence re-

strictions, which is also proposed in gpsg as Feature Co-occurrence Restrictions (FCRs). This

constraint either requires certain attribute-value pairs to co-occur or prevents them from co-

occurring. For instance, (3.14) is a partial description of the restrictions of a Bulgarian verb

(Stump 2001:42):13

(3.14) A set � of morphosyntactic properties for a lexeme of category V is well-formed
only if � has a well-formed extension � such that

a. � is an extension of {VFORM:�n} i � for some permissible �, � is an extension
of {MOOD:�};

b. if � is an extension of {MOOD:impv}, then � is an extension of
{AGR:{PERS:2}}
. . .

Given the well-formedness condition (3.13) and the property co-occurrence restrictions

(3.14), Stump (2001:42�3) de�nes the notion of completenes s over a set of morphosyntactic

12Strictly speaking, Uniqueness is a constraint over an f-structure, so it might be claimed that in the f-
description some attributes could take a disjunction of values. For example, put could have disjunctive values for
tense as (" tense) = {pres | past}. Under the paradigm-based lexicon, however, every fully in�ected expression
is thought to be uniquely identi�ed in the paradigm space.

13Extension is de�ned as follows (Stump 2001:41):

(i) Where � and � are well-formed sets of morphosyntactic properties, � is an extension of � i� (i) for
any atom-valued feature F and any permissible value v for F, if F : v 2 �, then F : v 2 �; and (ii) for
any set-valued feature F and any permissible value � for F, if F : � 2 �, then F : �0 2 �, where �0 is
an extension of �.
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properties:

(3.15) A set � of morphosyntactic properties is complete if and only if � is well-formed
and for any morphosyntactic property-set � such that � is not an extension of �, the
uni�cation of � and � is not well-formed.

(3.15) ensures that a complete set of morphosyntactic properties is not allowed to be aug-

mented. As mentioned above, PF takes a pair of a root of a lexeme (X) and a complete

set of morphosyntactic properties and maps the pair of the fully in�ected form and the set

of morphosyntactic properties onto the unique cell in the paradigm space. Hence, in e�ect

PF requires that each lexical item be paired with a full set of available functional equations

(f-description).14

In the standard pfm, PF is de�ned in terms of Realisation Rules (notated as R here). R

is a function that takes a pair of an input form and morphosyntactic properties as its argument

and yields an output form as in (3.16) (Stump 2001:44):15

(3.16) Rn;�;C(hX; �i) = hY 0; �i.

Each R belongs to one of the ordered rule blocks, so that it has a block index n. R applies

to an input pair only once in each rule block.16 The function is also indexed by the property

set index � and the class index C. � identi�es the particular well-formed set of morphosyn-

tactic properties that the rule realises through its application. The class index C indicates the

particular class of lexemes whose paradigms the rule may participate in.

The rule selection in each block is determined according to Pflan. ini’s principle, namely the

most narrowly speci�ed rule applies. The narrowness is de�n ed as follows (Stump 2001:52):

(3.17) a. Rn;�;C is narrower than Rn;�;C i� � is an extension of � and � , �.

b. Where C , C0, Rn;�;C is narrower than Rn;�;C0 i� C � C0.

PF is de�ned by successive R applications as exempli�ed in (3.19a). If we notate the

result of applying the narrowest rule as NRn (Narn in Stump (2001)), PF is de�ned as in

(3.18) (cf. Stump (2001:53)).

(3.18) PF (hX; �i) =def NRIII(NRII(NRI(hX; �i)))

14Since the completeness of morphosyntactic properties is about the PF application, it does not stop carrying
out lexical operations. For instance, lexical rules are applicable in ordinary ways of lfg.

15Morphological metageneralisations ensure that the output form correctly undergoes morphophonological
rules. pfm assumes that an unordered set �R of morphophonological rules constrains the evaluation of R, so that
the output form Y 0 receives further phonological alternations by �R (Stump 2001:47�50).

16See Otoguro (2003b) and Sadler and Nordlinger (2004) for the possibility of recursive rule applications in
the same block.
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In (3.18), three rule blocks are assumed. The �rst R takes an input (X) and yields an output

form (Y), the second R takes the output of the �rst R, i.e. Y , as an input and spells out the

output Z and so on. This cyclicity is described as in (3.19):

(3.19) RIII(RII(RI(hX; �i)))
= RIII(RII(hY; �i))
= RIII(hZ; �i)
= hW; �i

3.4 Morphology/c-structure correspondence

As discussed in section 3.3.1, the only di�erence between bound and free grammatical mor-

phemes is whether they qualify a word or not. They are both used for realising grammatical

features associated with a lexeme. In other words, those formatives are formal resources

used by the morphological component. Well-formedness in the morphological component

is de�ned as a correct association between a fully in�ected e xpression and the complete

f-description articulated by PF . Hence, PF must be able to specify the well-formed ex-

pression regardless of whether it is synthetic or periphrastic.

The second issue concerning periphrastic in�ection is how t o map a morphologically

well-formed expression to surface phrase structure (c-structure). Unless it is properly placed

in the c-structure position, that is a word string satis�es t he c-structural well-formedness, the

grammar cannot generate the syntactic structure. I shall argue that lfg’s interface between

c-structure and a word form is essentially an indexation (or category matching), and the

extended functional projection summarised in Chapter 2 nicely provides the correspondence

between the morphological well-formed expression and the c-structure position.

3.4.1 Multi-word exponence

As shown in the previous section, PF maps an input pair hX; �i onto an output pair hY 0; �i

where X is a root and Y 0 is a fully in�ected form. A question arises when Y 0 is an analytic

expression, namely how PF yields the analytic expression. There are at least two options.

The �rst one is found in Ackerman and Stump (2004:136) where t hey allow a realisation rule

to generate an analytic exponence.17 It is exempli�ed as in (3.20): 18

17See also Stump (2001:233�4).
18Ackerman and Stump (2004) uses a slightly di�erent notation for a realisation rule. (3.20) is equivalent to

Rn;fpol:negg;V(hX; �i) = h[Y Z]; �i in Stump’s (2001) notation.
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(3.20) XV, �:{pol:neg}! [Y Z]

(3.20) gives multiple exponents [Y Z] for single inputs X. The underline indicates that the

exponent Y is the head of the projection XP such that the root belongs to category X, and

Z is a complement of Y . One of the disadvantages of this approach is that it is unclear how

to specify a formal dependency requirement between words. As observed in section 2.4.2

of Chapter 2, it is often the case that a word of a periphrastic expression enforces a formal

constraint on another word � have requires the following word to be in the past participle

form, for example. This type of formal constraint is not straightforwardly accounted for by

just specifying a head in the analytic expression.

The second option is to specify multiple stems in the stem selection. Spencer (2004, ms)

proposes some architectural modi�cations to the standard pfm called Generalized Paradigm

Function Morphology (gpfm). In gpfm, PF involves the following three processes (cf.

Spencer (2004:101)):

(3.21) a. the expression to which the pre�x /su�x strings are attached (‘host’)

b. the set of a�xes (‘exponence’)

c. the positioning of the a�xes with respect to the host and their order with re-
spect to each other (‘linearization’)

Incorporating the three steps, Spencer shows that the Finnish inessive, singular noun talossa

and inessive, plural noun taloissa are constructed in the following ways where PF takes

triple of a lexeme index, a set of morphosyntactic properties and a category (I use S for a

stem selection function here):

(3.22) a. PF (htalo, {CASE:iness, NUM:sg}, Ni) =

i. S (htalo, {CASE:iness, NUM:sg}, Ni) = talo

ii. RI;fNUM:sgg;N({CASE:iness, NUM:sg}) = ;

RII;fCASE:inessg;N({CASE:iness, NUM:sg}) = ssa
(RI �RII({CASE:iness, NUM:sg}) = ssa)

iii. talo � ssa

b. PF (htalo, {CASE:iness, NUM:pl}, Ni) =

i. S (htalo, {CASE:iness, NUM:pl}, Ni) = talo

ii. RI;fNUM:plg;N({CASE:iness, NUM:pl}) = i
RII;fCASE:inessg;N({CASE:iness, NUM:pl}) = ssa
(RI �RII({CASE:iness, NUM:pl}) = issa)

iii. talo � issa

The stem selection S takes a pair of a lexeme index, a set of morphosyntactic properties and

a morpholexical category and returns the stem form talo in both cases. According to the set



64 3.4. MORPHOLOGY/C-STRUCTURE CORRESPONDENCE

of morphosyntactic properties, Rs yield proper exponents. Unlike Stump’s (2001) pfm, R

does not involve an a�xation to a stem, so that a composite function of R such as RI �RII

returns a cluster of a�xes. Finally, the stem and the cluster of a�xes are combined together,

which gives us talossa ((3.22a-iii)) and taloissa ((3.22b-iii)) respectively.

Following this modi�cation, we may allow S to specify multiple stems, so that each

stem undergoes regular morphological operations, namely an exponent speci�cation via R

and a linearisation of a stem and an exponent. More speci�cal ly, I assume that S yields

not only a set of stems, but also a pair of stem, morpholexical category and a set of equa-

tions for morphological projections. (3.23) is a sample of S application to specify the fu-

ture/perfect/progressive stems of the lexeme attend:

(3.23) � = { (" pred) = ‘attendhsubj,obji’,
(" tense) = fut,
(" aspect perfect) = +,
(" aspect progressive) = + }

S (hattend, V, �i) =

i. will V ("� aux) = +

("� fin) = +

("� dep vform) =c base

ii. have V ("� dep aux) = +

("� dep fin) = �

("� dep vform) = base

("� dep dep vform) =c pastpart

iii. be V ("� dep dep aux) = +

("� dep dep fin) = �

("� dep dep vform) = pastpart

("� dep dep dep vform) =c prespart

iv. attend V ("� dep dep dep fin) = �

("� dep dep dep vform) = prespart

The S selects four stems will, have, be and attend, each of which is paired with a category

and a set of equations. The equations provide necessary properties to undergo a�xations

or form changes. They also place a formal constraint on its morphological dependent (dep).

After each stem receives an a�xation process via application of R and linearisation. There

are at least two issues to be considered in R application. The �rst question is what an input

object of R is. The second question is how to handle the embedding of dep � as far as the R

application is concerned, the depth of dep embedding is irrelevant. I assume that an input of

R is a union of � and a set of equations for morphological projection (named � here) and R

does not check the dep embedding, e.g. ("� dep* fin) = �. Hence, for the pair (3.23-iv), the

following operation is postulated:
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(3.24) � = { (" pred) = ‘attendhsubj,obji’,
(" tense) = fut,
(" aspect perfect) = +,
(" aspect progressive) = + }

� = { ("� dep dep dep fin) = �

("� dep dep dep vform) = prespart }
RI;f("� dep

�
vform) = prespartg;V(� [ �) = ing

attend � ing

The outputs form a fully in�ected expression will have been attending. Notice that the

f-description � is not paired with each word of the expression, rather it is paired with the

construction as a whole as illustrated in paradigmatic lexical entries (3.8). So, the lexical

entry would be (3.25):

(3.25) will have been attending V (" pred) = ‘attendhsubj,obji’
(" tense) = fut

(" aspect perfect) = +

(" aspect progressive) = +

This proposal shares the ideas found in Sadler and Spencer’s (2001) analysis on Latin de-

ponent verbs and Spencer’s (2001) analysis on Slavic auxiliary-participle periphrasis based

on Ackerman and Webelhuth’s (1998) insight on ‘constructions’. We can explicitly describe

a relation between a set of syntactic properties (f-description) and a constructional exponent,

while maintaining the morphological/in�ectional regularities of each component of the con-

struction.

3.4.2 Well-formedness in c-structure

Once we correctly pair an analytic in�ectional form and f-de scription, the next question is

how the constructional expression has correspondences to c-structure. To consider the corre-

spondences, let us start with the discussion of the well-formedness conditions in c-structure

we have observed in the previous chapter in more detail. (3.26) is a sample c-structure:

(3.26)
IP

NP

N

John

I

I

will

VP

V

like

NP

N

Mary

(3.27) a. IP ! NP I
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b. I ! I VP

c. VP ! V NP

As summarised in Chapter 2, a tree is described by precedence (�) and dominance (M)

relations of sets of nodes (N) and labels (L), and the correspondence between nodes and labels

is obtained by function �. What types of precedence and dominance relations are considered

to be well-formed is language-dependent. English generally follows the X-schemata and is

considered to be a head-initial language. Therefore, according to the simpli�ed PS rules in

(3.27), an I precedes a VP complement and is dominated by an I, a VP dominates a V and an

NP and the head V precedes a complement NP as in (3.26).

However, one of the crucial aspects in the well-formedness of c-structure is that the con-

ditions enforced by PS rules are only applicable to the containment relations above X0 level,

i.e. beyond pre-terminal nodes. Therefore, the dominance relation between a pre-terminal

node and a terminal node such as N/John and I/will requires a separate principle.19 This in-

stantiation relation is essentially regulated by category matching. For instance, will is labelled

as I in the lexicon, so that it can only be dominated by an I node in c-structure.

One of the implications of the well-formedness based on category matching is that it in

e�ect works as a positional property of each word in the con�gur ational syntax. That is, the

category label of a pre-terminal node functions as equality to a category of a word form, so

that terminal nodes, i.e. words, also follows the X-schemata of pre-terminal nodes. We have

observed that a �nite verb in Welsh has a category I whereas a n on-�nite verb is a V as in

(2.88) of Chapter 2. This lexical category change explicitly states which c-structural position

each type of verb is generated at. An even clearer case is the position of an English auxiliary.

In a declarative sentence, it is placed in an I position as shown in (3.26). But if a sentence is

in the interrogative mood, an auxiliary is base-generated in C as in (3.28):

19If the theory makes no distinction between X0 and a word form, namely a word form is one of the properties
associated with the X0, e.g. phonological feature, this point would be an issue in the lexicon. In lfg, however,
Bresnan (2001:91) clearly distinguishes a terminal node from a pre-terminal node. Further, this separation has
an advantage for capturing a mismatch between morphological unit and syntactic unit which we will discuss
later in the chapter.
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(3.28)
CP

C

C

will

IP

NP

N

John

I

VP

V

like

NP

N

Mary

To capture the position of will in (3.28), it is assumed that the category of will is C when

it has (" mood) = q. Thus, I and C may not be lexical properties of will, rather they can be

regarded as a feature of positional properties. The following data of VP ellipsis ((3.29)), tag

questions ((3.30)) and negation ((3.31)) also suggest that I is not inherently associated with

a certain type of words, rather it is a property given to a word occupying a certain syntactic

position.20

(3.29) a. John [I will] [VP have been attending the lecture], but Sue won’t.
b. John [I has] [VP been attending the lecture], but Sue hasn’t.
c. John [I is] [VP attending the lecture], but Sue isn’t.

(3.30) a. John [I will] [VP have been attending the lecture], won’t he?
b. John [I has] [VP been attending the lecture], hasn’t he?
c. John [I is] [VP attending the lecture], isn’t he?

(3.31) a. John [I will not] [VP have been attending the lecture].
b. John [I has not] [VP been attending the lecture].
c. John [I is not] [VP attending the lecture].

Interestingly, Hudson (1999) investigates so-called complementisers in English and

reaches the conclusion that unlike undoubtedly clear Word Categories such as nouns and

verbs, they do not constitute a Word Category, rather they are a Position Category. In other

words, there are words which occupy a particular con�gurati onal position C, but there is no

valid commonality to justify the syntactic property C.21

Under the current proposal where periphrastic will like is a fully in�ected expression

of lexeme like. We can state a correspondence between an periphrastic expression and c-

structural positions by assigning a category label to each word. Let us look at how correspon-

dences are captured with the following set of data on the in�e ctions of lexeme like:
20Note that �niteness is not an inherent lexical property cons tituting a natural class of words.
21The words occupying I is more homogeneous than C in that only have and be can appear both in I and V,

and the other so-called tense/modal auxiliaries only appear in I.
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(3.32) a. John likes Mary.

b. Do you like Mary?

c. John will like Mary.

d. Will John like Mary?

e. I like Mary.

Firstly, let us review a possible analysis under the standard lfg mechanism. According to

the discussion in section 3.1, the analysis would be described as follows. In (3.32a), like

and -s are concatenated in the lexicon by rules of morphology. Since -s has f-description

(" tense) = pres, (" subj pers) =c 3 and (" subj num) =c sg, likes also carries those features

and occupies a V node in c-structure. In (3.32b), on the other hand, su�x -s is attached to a

fronted auxiliary that occupies a C position. Therefore, it is does that carries the tense feature

and the constraints on subject’s number/person values. In (3.32c), the lexicon has lexical

entry will whose category is I and it contains (" tense) = fut. For (3.32d), the lexicon has a

di�erent lexical entry will whose category is C and contains (" mood) = q (or (" type) = q)

as well as (" tense) = fut, since will in the interrogative sentence is placed in a C position.

Like in (3.32b, c, d) is di�erent from like in (3.32e). The former does not have a tense

value; otherwise the sentence would violate the Uniqueness Condition, that is the tense value

would clash with that of will. The latter, on the other hand, should contain (" tense) = pres,

because otherwise the sentence would lack the tense information. I have already pointed out

the di�culties of this approach in section 3.2.

We assume that will and -s are both grammatical morphemes and neither of them are

stored in the lexicon as stand-alone lexical entries. The information such as tense and mood

are associated with a fully in�ected expression of lexeme like. The lexeme constitutes the

paradigm according to the valued features, that is PF (hlike, V, �i) yields a well-formed

expression of like such as likes, does like and will like. To label category indices for each

word, there are two options. The �rst one is to specify catego ry features as one of the outputs

of the stem selection function S as illustrated in (3.33) � (3.35).

In (3.33a), only the lexical stem is selected and this stem is labelled as V. It may be

decomposed into features as [+V, F0] according to Grimshaw’s (1991, 2000) or lfg’s concept

of extended projection. The R in (3.33a-ii) gives us an exponent, which in turn attaches to the

right of the stem. As a result, the complete well-formed expression is likes whose category

label is V. In (3.33b), on the other hand, the two stems do and like are selected and given

category C ([+V, F2]) and V ([+V, F0]) respectively. Each undergoes an a�xation process

via R and alignment. The �rst stem do receives a su�x to its right.22 The a�x is evaluated by
22Since do is the only �nite auxiliary that receives a regular s su�xation according the number and person

of the subject, we need to exclude the su�xation to other �nite auxiliaries. This may be attained by pr operty
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morphological metageneralisation, namely it undergoes �R, so that it is speci�ed as correct

form es. The combination in turn becomes does. The second stem like does not go through

any a�xation process. (3.33b-ii) illustrate that there is no rule applicable to this stem called

Identity Function Default (IFD).23 Therefore, PF yields the fully in�ected expression with

category labels as in doesC likeV.

(3.33) a. � = { (" pred) = ‘likehsubj,obji’,
(" tense) = pres,
(" mood) = dec,
(" aspect perfect) = �,
(" aspect progressive) = �,
(" subj pers) =c 3,
(" subj num) =c sg }

i. S (hlike, V, �i) =

like V ([+V, F0]) ("� aux) = �

("� fin) = +

ii. RI;f("tense)=pres;("subj pers)=c3;("subj num)=csg;("�fin)=+g;[+V] (� [ �) = s

iii. like � s V

b. � = { (" pred) = ‘likehsubj,obji’,
(" tense) = pres,
(" mood) = q,
(" aspect perfect) = �,
(" aspect progressive) = �,
(" subj pers) =c 3,
(" subj num) =c sg }

i. S (hlike, V, �i) =

do C ([+V, F2]) ("� aux) = +

("� fin) = +

("� dep vform) =c base

like V ([+V, F0]) ("� dep aux) = �

("� dep fin) = �

("� dep vform) = base

ii. RI;f("tense)=pres;("subj pers)=c3;("subj num)=csg;("�fin)=+g;[+V] (� [ �) = s
Identity Function Default (IFD)

iii. do � s C

like V

co-occurrence restriction ((3.14)) between the constraining equations and tense/modal features.
23Stump (2001:143) de�nes IFD as follows:

(i) Where n , [p; o], Rn;fg;U(hX; �i) =def hX; �i

[p; o] means portmanteau rule blocks, so (i) essentially states that there is a universal rule in every rule block of
every category except for a portmanteau block that yields an output identical to an input. In gpfm, the IFD can
simply be de�ned as a universal rule that gives us no exponent (;).



70 3.4. MORPHOLOGY/C-STRUCTURE CORRESPONDENCE

In (3.34), the only di�erence between the two in�ected expressions is the labels. S

speci�es a di �erent label to the stem according to mood in �, so that will in (3.34a) is given

I ([+V, F1]), while will in (3.34b) is given C ([+V, F2]). Neither of the stems receive an

a�xation (IFD). So, the output expression is identical to the stems.

(3.34) a. � = { (" pred) = ‘likehsubj,obji’,
(" tense) = fut,
(" mood) = dec,
(" aspect perfect) = �,
(" aspect progressive) = � }

i. S (hlike, V, �i) =

will I ([+V, F1]) ("� aux) = +

("� fin) = +

("� dep vform) =c base

like V ([+V, F0]) ("� dep aux) = �

("� dep fin) = �

("� dep vform) = base

ii. IFD

iii. will I

like V

b. � = { (" pred) = ‘likehsubj,obji’,
(" tense) = fut,
(" mood) = q,
(" aspect perfect) = �,
(" aspect progressive) = � }

i. S (hlike, V, �i) =

will C ([+V, F2]) ("� aux) = +

("� fin) = +

("� dep vform) =c base

like V ([+V, F0]) ("� dep aux) = �

("� dep fin) = �

("� dep vform) = base

ii. IFD

iii. will C

like V

Finally, (3.35) shows that S selects only one stem whose label is V ([+V, F0]). The stem

receives no a�x, so the output is likeV.

(3.35) � = { (" pred) = ‘likehsubj,obji’,
(" tense) = pres,
(" mood) = dec,
(" aspect perfect) = �,
(" aspect progressive) = � }
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i. S (hlike, V, �i) =

like V ([+V, F0]) ("� aux) = �

("� fin) = +

ii. IFD

iii. like V

Another way of labelling is to annotate each word with a category by running an algorithm

onto an output string. We can postulate L as an annotator function taking a pair of the form

and �, and it returns the labelled form. I abbreviate this operation as in (3.36):

(3.36) a. likes
L

) likesV

b. does like
L

) doesC likeV

c. will like
L

) willI likeV

d. will like
L

) willC likeV

e. like
L

) likeV

The di�erence between the two is where the labelling is incorporated. It is a part of the

morphological component, i.e. PF , in the former, whereas it is an interface level between

the morphology and c-structure in the latter. The choice must be made based on empirical

and theoretical plausibility. Or it could be the case that both are necessary. I leave this choice

open.

Let us look at the consequence of this paradigmatic periphrastic analysis in the parallel

levels of representations of lfg. The following shows how interrogative does like is treated:
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(3.37)
CP

" = #

C

" = #

C

Does
("� aux) = +

("� fin) = +

("� dep vform) =c base

" = #

IP

(" subj) = #

NP

John
(" pred) = ‘John’

(" pers) = 3
(" num) = sg

" = #

I

" = #

VP

" = #

V

like
("� dep aux) = �

("� dep fin) = �

("� dep vform) = base

(" pred)= ‘likehsubj,obji’
(" tense) = pres

(" mood) = q

(" aspect perfect) = �

(" aspect progressive) = �

(" subj pers) =c 3
(" subj num) =c sg

(" obj) = #

NP

Mary
(" pred) = ‘Mary’

(" pers) = 3
(" num) = sg

266666666666666666666666666666666666666666666666666666666666666664

pred ‘like hsubj,obji’
tense pres

mood q

aspect

2666664
perf �

progressive �

3777775

subj

266666666664

pred ‘John’
pers 3
num sg

377777777775

obj

266666666664

pred ‘Mary’
pers 3
num sg

377777777775

377777777777777777777777777777777777777777777777777777777777777775

26666666666666666666666664

fin +

aux +

dep

266666666664

vform base

fin �

aux �

377777777775

37777777777777777777777775

�

�

The boxes in the c-structure indicate the string of the verbal projection � what Sells (2001)

calls ‘spine’. Due to the c-structure to f-structure correspondence (Bresnan 2001:102, (2.84)

in Chapter 2), the boxed nodes are all f-structure co-heads. Hence, unlike the standard lfg as-
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sumption, (" tense) = pres, (" mood)= q, (" subj pers) =c 3 and (" subj num) =c sg are not lo-

cated under does, rather the f-description under the V node is associated with the periphrastic

expression as a whole.24 By this way, we can capture the intuition that the present 3rd singu-

lar is realised by the construction does + base form of the verb. Does itself is associated with

equations of formal/morphological descriptions, so is like. Those equations place mutual for-

mal constraints upon the words within the periphrastic expression, which are represented in

the morphological structure.

The three structures in (3.37) clarify the role of the morphological component (or PF )

we have been discussing so far. Firstly, it properly pairs an expression with a set of functional

equations, i.e. the correspondence between a word string and an f-description. Secondly,

words and c-structural positions are speci�ed by labelling , i.e. the correspondence between a

word string and c-structure. Those two ties a lexical item (including a multi-word expression),

c-structure and f-structure together. And �nally, form-re lated constraints within a lexical item

are described, i.e. the correspondence between f-structure and m-structure.

3.5 Morphology/c-structure mismatch

So far, we have looked at either clear synthetic or periphrastic expressions, namely the mor-

phology selects a single X0 word or multiple X0 words, each of which corresponds to a termi-

nal node in the c-structure. However, there are some cases where a morphologically complete

word unit does not seem to correspond to a single terminal node in the c-structure or more

than one morphologically complete unit seem to correspond to a single terminal node. In

other words, a mismatch between a morphological word and a syntactic word is found in

those cases. They are clearly challenging to the Lexical Integrity ((2.18) in Chapter 2), which

states that morphologically complete words are leaves of the c-structure tree and each leaf

corresponds to one and only one c-structure node. In this section, we shall look at the for-

mer type of mismatch found in European Portuguese and consider theoretical implications of

them.

Luís (2004) extensively illustrates how pronominal clitics in European Portuguese are

constructed in pfm. It is well-known that European Portuguese, like other Romance language,

has two types of pronominal clitics depending on its linear precedence with respect to the

host. In each example of (3.38), a clitic is placed post-verbally (enclitic) and pre-verbally

24This suggests that auxiliaries that appear to take the VP as a f-structural complement, i.e. xcomp, or to
introduce a pred cannot be a part of verb’s fully in�ected form. They must be sy ntactically combined with the
complement VP headed by V. A further investigation is required to determine which auxiliaries are treated as a
part of in�ected expression.
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(proclitic):

(3.38) a. O
the

Pedro
Pedro

encontrou
found

-os,
-3pl.acc.m,

porque
because

os
3pl.acc.m

procurou.
searched

‘Pedro found them, because he searched for them.’

b. As
the

professoras
teachers

deram
gave

-lhes
-3pl.dat

lÆpis,
pencils;

mas
but

nªo
not

lhes
3pl.dat

deram
gave

papel.
paper

‘The teachers gave them pencils, but they didn’t give them paper.’

In European Portuguese, the unmarked position for pronominal clitics is post-verbal. To

position a clitic pre-verbally as in the second clauses in (3.38), certain syntactic environments

are required. In (3.38a, b), for instance, subordinate complementiser porque and negative

marker nªo make the clitics placed before the host verb respectively. (3.39) is the list of

proclitic contexts/triggers (see Luís and Otoguro (2004) for how to relate those triggers to the

positional properties of clitics in lfg):

(3.39) List of contexts/triggers:
a. embedded clauses introduced by complementisers, subordinate conjunctions

and relative pronouns

b. fronted focused phrases (not topicalised)

c. preverbal wh-phrases

d. operator-like preverbal adverbs/negation

e. downward entailment quanti�ers and quanti�ed subjects

Luís (2004) shows that enclitics display a signi�cant numbe r of a�x properties such as i)

rigid ordering, ii) idiosyncratic co-occurrence restrictions, iii) fusion ((3.40)), iv) syncretism

((3.41)), v) and cluster-internal allomorphy ((3.42)):

(3.40) Fusion:

3.sg.masc.acc 3.sg.fem.acc 3.pl.masc.acc 3.pl.fem.acc

1.sg.dat mo (= me + o) ma (= me + a) mos (= me + os) mas (= me + as)
2.sg.dat to (= te + o) ta (= te + a) tos (= te + os) tas (= te + as)

O
the

Joªo
Joªo

deu
gave

-mo/*me o
-1.sg.dat&3.sg.masc.acc

‘Joªo gave it to me.’

(3.41) Syncretism:

3.sg.masc.acc 3.sg.fem.acc 3.pl.masc.acc 3.pl.fem.acc

3.sg.dat
lho lha lhos lhas

3.pl.dat

Os
the

professores
teachers

deram
gave

-lhos.
-3.sg/pl.dat&3.pl.fem.acc
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i) ‘the teachers gave them to him/her.’
ii) ‘the teachers gave them to them.’

(3.42) Cluster-internal allomorphy:

3.sg.masc.acc 3.sg.fem.acc 3.pl.masc.acc 3.pl.fem.acc

1.pl.dat nos + o! no-lo nos + a! no-la nos + os! no-los nos + as! no-las
2.pl.dat vos + o! vo-lo vos + a! vo-la vos + os! vo-los vos + as! vo-las

A
the

Maria
Maria

compra-no-lo/*compra-nos-o.
buy-1.pl.dat-3.sg.masc.acc

‘Maria buys it for us.’

Proclitics show exactly the same range of cluster-internal allomorphy and rigid ordering. So,

Luís proposes to construct both enclitics and proclitics as the same a�x unit by the realisation

rule (R) of gpfm and to capture the di�erence in relative order to the verbal host in terms of

the linearisation of the a�x cluster.

However, the di�erence between enclitics and proclitics is not just right/left linearisation

to the host. In the con�gurational syntax (c-structure in lfg), enclitics must be adjacent to

the host, namely they do not allow any elements to intervene. Proclitics, on the other hand,

show some degree of separability from the host. For instance, they can take scope over a co-

ordinated phrase as in (3.43) and adverbial words can intervene between a host and a proclitic

as in (3.44):

(3.43) a. Apenas
only

a
the

minha
my

mªe
mother

me
1.sg.acc

[ajudou
helped

e
and

incentivou].
encouraged

‘Only my mother helped me and encouraged me.’

b. Acho
think.1.sg

que
that

lhes
3.pl.dat

[tinham
had

lido
read

uma
a

história
story

e
and

tinham
had

dado
given

um
a

livro].
book

‘I think that they had read them a story and given them a book.’
(3.44) Eu

I
sei
know

que
that

ele
he

o
3.sg.m.acc

ainda
yet

nªo
not

visitou.
visited

‘I know that he still has not visited him.’

Me is the object of the two verbs, ajudou and incentivou, in (3.43) and lhes is an indirect

object of the two auxiliary + verb combinations, tinham lido and tinham dado, in (3.43b).

They do not need to appear with each conjunct, rather they occur only once preceding the

whole co-ordinated phrases. This behaviour is uncommon for a true a�x. In (3.44), the two

adverbial words ainda and nªo intervene between the clitic o and the host visitou. Again, this

type of separation from the host is not found in a true a�x.

In the morphological literature, formatives showing a morphological a�x status and syn-

tactic independence at the same time are often called ‘phrasal a�xes’ (Klavans 1985, Zwicky

1987, Anderson 1992 and many others). Based on those previous studies and the observations
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above, Luís concludes that proclitics in European Portuguese are phrasal a�xes (syntactically

visible a�xes) whereas enclitics are not. Hence, although both types of clitics are constructed

as a cluster of a�xes in the same way as mentioned above, enclitics attach to a verbal stem

and proclitics attach to a phrasal position in the syntax in Luís (2004).

However, it is not a straightforward task to incorporate such an analysis of phrasal a�xes

into lfg. Due to the Lexical Integrity, a c-structure terminal must be a morphologically com-

plete word. Since proclitics in European Portuguese are morphologically a�xes, they must

attach to the host to be a ‘complete’ in�ected unit. But if they occupy a single c-structure

terminal with a host, we would lose their phrasal properties in the con�gurational syntax. To

solve the con�ict between the theoretical principle and emp irical dual properties, Luís and

Sadler (2003) assume that proclitics attach to a verbal phrasal node as stated in the place-

ment of the morphological component of pfm, but do not appear in the c-structure. One clear

disadvantage is that the assumption that syntactically visible elements do not appear in the

c-structure level strongly deviates from the standard lfg formalism (see section 2.1 in Chapter

2). Luís and Otoguro (2004, 2005a) take a di�erent approach. We re-consider the motivation

behind the Lexical Integrity and conclude that a morphologically complete unit does not nec-

essarily correspond to a syntactically single unit (c-structure terminal) and name the former

‘morphological token’ and the latter ‘syntactic atom’ (cf. Wescoat 2002).

As a motivation of Lexical Integrity, Bresnan (2001:93) states that �while the relative

order of words in sentences is extremely free [. . . ], the relative order of stems and in�ections

in words (such as the case and tense markers) is �xed.� Re�ecti ng this empirical motivation,

the prime role of Lexical Integrity is to stop an element such as a pure a�x that does not

follow con�gurational syntactic principles from appearin g as a c-structure terminal, which is

often found in the derivational theories.25 As shown in the behaviours of phrasal a�xes, there

are some cases where a morphologically incomplete element still behaves like a syntactically

independent unit. Therefore, a solution is to postulate two di�erent types of integrities as

de�nitions of morphological tokens and syntactic atoms:

(3.45) a. Morphological Integrity:
Morphological tokens are well-formed stem-a�x units processed in the
Paradigm Function.

b. Lexical Integrity:
Syntactic atoms are leaves of the c-structure tree and each leaf corresponds to
one and only one c-structure node following c-structural constraints.

25This lfg-style lexicalism can be maintained since functional information is separated from c-structure.
That is, a minimal element in c-structure may correspond to several functions in f-structure; conversely, a single
function may correspond to several c-structure elements (see Bresnan 2001:93, 122n7).
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In the majority of cases, a single morphological token corresponds to a single syntactic atom.

But European Portuguese proclitics are a clear case of mismatch between them. Let us look

at how a mismatch is captured comparing proclitics and enclitics. (3.46) is a minimal pair

where the position of adverb raramente a�ect the clitic placement. In (3.46a), the adverb is

in the preverbal position, so that the clitic is placed before the verb as a proclitic. In (3.46b),

the adverb is in the postverbal position, so the clitic is in the default position (enclitic):

(3.46) a. O
the

Joªo
Joªo

raramente
rarely

me
1.sg.dat

vŒ.
sees

‘Joªo rarely sees me.’

b. O
the

Joªo
Joªo

vŒ-me
1.sg.dat-sees

raramente.
rarely

The PF constructs the two realisation patterns as follows:

(3.47) a. PF (hver; V; �i) = def

i. S (hver; V; �i) = hvŒ, I, �i

ii. R :::(� [ �) = me

iii. me � vŒ

b. PF (hver; V; �0i) = def

i. S (hver; V; �0i) = hvŒ, I, �0i

ii. R :::(�0 [ �0) = me

iii. vŒ� me

In both cases, the same stem vŒis selected by S .26 R yields the same exponent me. Finally,

the linearisation is made di�erently between the two cases. The exponent precedes the stem

in (3.47a-ii), whereas the order is opposite in (3.47b-iii) (see Luís and Otoguro (2004) for the

detailed mechanism of those linearisations). Through those three processes, the well-formed

stem-a�x combinations are de�ned. According to (3.45a), each one of them is a morpho-

logical token � let us represent a morphological token as [. . . ]. If we suppose European

Portuguese has a labelling algorithm as in (3.48) where H is a verb stem and x and y are

a�xes, the two morphological tokens receive labels as in (3.49):

(3.48) [x-H-y]
L

) x Cl H-y I

(3.49) a. [me-vŒ]
L

) me Cl vŒI

b. [vŒ-me]
L

) vŒ-meI

In (3.49a), a single morphological token corresponds to two syntactic atoms, meCl and vŒI. In

(3.49b), on the other hand, no mismatch is found. According to (3.45b), syntactic atoms are

26In Luís and Otoguro (2004), we claim that European Portuguese �nite verbs are placed in an I position.
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c-structure terminals and follow the c-structural principles. We can postulate the following

PS rule for European Portuguese where Cl and non-projective dAdv are adjoined to I (cf.

Toivonen 2003):

(3.50) I ! Cl dAdv* I
" = # #2 (" adj) " = #

Accordingly, (3.46a, b) are represented as in (3.51a, b) respectively. Further, since the PS rule

allows the intervention of non-projective adverbs, we can correctly describe the c-structure

of (3.44) (repeated as (3.52a)) as in (3.52b) where two non-projective adverbs ainda and nªo

are adjoined to the I alongside the clitic:

(3.51) a.

IP

DP

o Joªo

I

I

I

vŒ-me

AdvP

raramente

PF (hver, V, �i)
- stem: vŒ
- exponence: me
- placement: vŒ� me

[vŒ-me]

b.

IP

DP

o Joªo

I

AdvP

raramente

I

I

Cl

me

I

vŒ

PF (hver, V, �i)
- stem: vŒ
- exponence: me
- placement: me � vŒ

[me-vŒ]

(3.52) a. Eu
I

sei
know

que
that

ele
he

o
3.sg.m.acc

ainda
yet

nªo
not

visitou.
visited

‘I know that he still has not visited him.’
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b.

IP

DP

eu

I

I

sei

CP

C

C

que

IP

DP

ele

I

I

Cl

o

dAdv

ainda

dAdv

nªo

I

visitou

PF (hvisitar, V, �i)
- stem: visitou
- exponence: o
- placement: o � visitou

[o-visitou]

3.6 Interim summary

Let us summarise the architectural modi�cations of lfg we made so far. As stated in the

Lexical Integrity, standard lfg assumes a strong separation between word-internal structure

and word-external structure. A word-internal structure is a domain of the morphology, while

a word-external structure is a domain of the c-structure, and an output of the morphological

component is equal to an input to the c-structure, namely a morphologically complete word

is a leaf of c-structure. Each morphologically complete word is paired with the f-description

and undergoes a mapping function to construct the corresponding f-structure. Let us call

those theoretical assumptions ‘Word-based Lexicalism’.

Contrary to the Word-based Lexicalism, what we have proposed can be called ‘Lexeme-

based Lexicalism’ a la Beard’s (1995) lmbm. In this approach, a morphologically complete

word is not necessarily a unit paired with the f-description. As discussed in section 3.4,

Paradigm Function can pair multiple morphologically complete words and a f-description,

which gives a more natural account to the problems pointed out in section 3.1. Further, we

have observed that a morphologically complete word is not necessarily equal to a c-structure

terminal as in section 3.5. We have postulated two distinct word-hoods � morphological to-

ken and syntactic atom. Their roles are di�erent and sensitive to di�erent types of constraints.

The former is purely morphological and sensitive to the regular morphological principles,

whereas the latter is the purely con�gurational syntax and s ensitive to the regular c-structural

principles. The proposal solves the puzzles of the dual properties of European Portuguese
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proclitics. Crucially, the modi�cations towards Lexeme-ba sed Lexicalism still maintain the

core formal aspects of the theory summarised in Chapter 2. Principles of c-structure and f-

structure is unchanged; c-structure and f-structure correspondence is strongly maintained by

adopting the extended projection; and the projection architecture is nicely incorporated into

the morphological component of pfm.

To conclude this chapter, let us look at simple English prepositional markings on oblique

arguments and consider what kind of proposal can be made in terms of the tripartite relation

between grammatical relations, morphology and phrase structure.

3.7 Grammatical Function encoding and periphrasis

As mentioned in Chapter 1, languages vary in how to encode dependency relations (or gfs)

in a clause and simply equating case to gf is a not plausible grammatical description. In this

section, our focus turns to adpositions. In general, adpositions indicate dependency relations

between marked nominals and the governing predicate such as grammatical relations and

various types of adjunct relations. I shall summarise the Classic lfg analysis found in Kaplan

and Bresnan (1982) and another analysis found in Bresnan (1982a) and Dalrymple (2001)

focusing on the lexical entry of English preposition to and how its f-description is mapped

onto f-structure. I then consider how the architecture we have discussed so far gives an insight

to the current analysis. The argument gives a favour to a realisational approach to adpositions.

3.7.1 P in lfg

3.7.1.1 obj embedded f-structure

Kaplan and Bresnan (1982) propose a lexical entry for the grammatical use of the preposition

to found in (3.53) as (3.54a). (3.54b) is a lexical entry for the governing verb handed (Kaplan

and Bresnan 1982:197):

(3.53) A girl handed a toy to the baby.

(3.54) a. to P (" pcase) = to

b. handed V (" tense) = past

(" pred) = ‘handh(" subj),(" obj),(" to obj)i’
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To has pcase (prepositional case)27 and the verb handed subcategorises for the obj of the

preposition as indicated by (" pred) = ‘handh: : : (" to obj)i’, so that the existence of the obj

of to does not cause a violation of the Coherence condition, even though to itself lacks a

pred, i.e. it does not state that it takes an obj. A simpli�ed version of the English PS rules

is shown in (3.55) and the resultant c-structure for (3.53) would be (3.56) accompanied with

the corresponding f-structure (Kaplan and Bresnan 1982:197):

(3.55) a. VP ! V NP NP PP*
" = # (" obj) = # (" obj2) = # (" (# pcase)) = #

b. PP ! P NP
" = # (" obj) = #

(3.56) a.
S

(" subj) = #

NP

a girl

" = #

VP

" = #

V

handed

(" obj) = #

NP

a toy

(" (# pcase)) = #

PP

" = #

P

to

(" obj) = #

NP

the baby

b.
2666666666666666666666666666666666666666666666666666666666666666666666666664

subj

266666666664

spec a

num sg

pred ‘girl’

377777777775

tense past

pred ‘handhsubj,obj,to obji’

obj

266666666664

spec a

num sg

pred ‘toy’

377777777775

to

2666666666666666666664

pcase to

obj

266666666664

spec the

num sg

pred ‘baby’

377777777775

3777777777777777777775

3777777777777777777777777777777777777777777777777777777777777777777777777775

One of the crucial points is that the pcase value of the preposition is identi�ed with the gram-

matical function of the prepositional phrase as a whole. I emphasise this point by connect-

ing the two by the line in the f-structure. This is attained by the functional identi�cation

27For adjunct use such as locative in found in in the garden, a preposition is thought to have a pred value, e.g.
(" pred) = ‘inh(" obj)i’.
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(" (# pcase)) = #. Although this analysis re�ects the traditional view that a preposition takes

an object, the preposition is ‘transparent’ in that it does not have a pred and the whole prepo-

sitional phrase including the object noun phrase is subcategorised for by the verb handed.

The only function of the preposition is indicating the external dependency relation, i.e. gram-

matical function to of the whole prepositional phrase.

3.7.1.2 Flat f-structure

Some other works in lfg re�ect the transparent property of prepositions more strai ghtfor-

wardly. I summarise Dalrymple’s (2001) treatment, which is originally proposed in Bresnan

(1982a). She assumes the following lexical entries for a grammatical use of the preposition

to and the verb handed (cf. Dalrymple 2001:152):

(3.57) a. to P (" pcase) = oblgoal

b. handed V (" tense) = past

(" pred) = ‘handh(" subj),(" obj),(" oblgoal)i’

For oblique grammatical function and pcase value, Dalrymple uses obl� (recall that � is a

variable for the thematic property of oblique function). Hence, to has the pcase value oblgoal as

in (3.57a). (3.57b) shows that handed simply subcategorises for (" oblgoal), not (" oblgoal obj)

((" to obj) in Kaplan and Bresnan’s notation). The upshot of this change can be seen in the

following c-structure and f-structure (the irrelevant part is omitted) (cf. Dalrymple 2001:151�

3):

(3.58) a.
(" (# pcase)) = #

PP

" = #

P

to

" = #

DP

" = #

D

the

" = #

NP

baby

b.
266666666666666666666666666666664

pred ‘handhsubj,obj,oblgoali’

oblgoal

2666666666666666664

pcase oblgoal

spec the

num sg

pred ‘baby’

3777777777777777775

. . .

377777777777777777777777777777775

Unlike Kaplan and Bresnan (1982), the DP, complement of the P, is annotated as an f-structure

co-head, i.e. " = #. The DP is also introduced as a functional projection developed in lfg.

As a result of the changes, the f-structure of oblgoal becomes �at, which has an embedded

obj in Kaplan and Bresnan (1982). That is, all the f-descriptions associated with the P, D and

NP are mapped onto the same level of f-structure. Although Dalrymple (2001) still regards

P as a lexical category, the c-structure and f-structure indicate that P can be treated as a part
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of nominal functional projection. Treating a preposition as a part of extended projection of

a noun is also found in Grimshaw (1991, 2000, 2003).28 One of the clear advantages of

this change is the mapping from a(rgument)-structure to grammatical functions. It is easy to

capture the mapping of a goal argument onto oblgoal under the Lexical Mapping Theory (lmt)

(Levin 1986, Bresnan and Kanerva 1989), while it is unclear how to map a goal argument

to complex (oblgoal obj) function. Further, cross-linguistically, it is hard to justify the obj

embedded in the obl f-structure. In principle, unmotivated cross-linguistic variations of f-

structure must be minimum. But, many languages mark an obl function of noun phrase by

a�xes or clitics, in which case it is impossible to argue the existence of an obj within an

obl. In sum, although the Classic lfg analysis found in Kaplan and Bresnan (1982) re�ects

the traditional observation that a preposition takes an object noun phrase, bringing this fact

into f-structure is not desirable conceptually and empirically. Thus, the f-structure co-head

approach found in Bresnan (1982a) and Dalrymple (2001) must be favoured. The next step

is re-casting this �at f-structure approach under the curre nt realisation model of morphology

by treating prepositions as free grammatical morphemes.

3.7.2 Proposal

The proposal rejecting lexical category (or lexeme) status of adpositions is not uncommon.

In addition to Grimshaw, Baker (2003), for example, claims that adpositions do not belong

to a lexical category. Beard (1995), arguing against Jackendo� (1977) extensively, claims

that adpositions are not lexemes, rather they are free grammatical morphemes according to

the criteria in section 3.3.1. I summarise some points very brie�y. Firstly, adpositions belong

to tightly closed classes, which constitute paradigmatic organisation. This point becomes

clearer in comparison with clear-cut examples of lexemes such as nouns, verbs and adjec-

tives. Secondly, adpositions normally do not take part in derivational morphology. It is quite

unlikely to create a derived lexeme from an adposition productively. Thirdly, adpositions

often contract and cliticise. A cliticisation of a le into au in French is one instance. Finally,

adpositions are dependency markers to a governing predicate. It is re�ected in lfg’s func-

tional identi�cation ( " (# pcase)) = # as well. Considering those fact, there are a number of

reasons to assume that adpositions do not belong to lexemes.

28Bresnan (2001:123n20) argues against treating P as a functional category referring to Bresnan (1995).
However, the argument in Bresnan (1995) is that the di�erent distributions between locative expressions in
English and Chiche �wa indicate that English has a PP projection whereas Chiche �wa locative markers are clitics,
i.e. the locative expression is an NP. It is unclear to me whether it would be a counter argument to the assumption
that P is a functional projection, since a distinction between PP and NP is made in c-structure or lexical category
status.
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Grimshaw (2003:43) summarises the distributional properties of so-called English prepo-

sitions as follows:

(3.59) a. Only verbal (C):
that, while, although

b. Only nominal (P):
during, despite, locatives, directionals

c. Both verbal and nominal (P and C):
after, before, since, until, for, to, from, than, as

We have observed that functional categories such as I and C are positional classes and there

is no inherent common properties among the words occupying those positions. Considering

that fact, the distributional overlap between C and P is not surprising. It suggests that so-

called prepositions are simply a type of words occupying an extended head (or possibly the

highest extended head) of both verbal and nominal projections.29

Grimshaw explicitly formulates a nominal extended projection including prepositions as

follows, which is parallel to the verbal projection:

(3.60) a. N [�V +N] F0
b. D [�V +N] F1
c. P [�V +N] F2

(3.61)
PP

P

P DP

D

D NP
The question is how to integrate the functional extended projection and �at f-structure

into the current modi�ed architecture of lfg proposed above. One option is to simply transfer

Dalrymple’s approach. A set of equations is paired with an analytic expression. Thus, the

PF places to the baby in the paradigm space as follows:30

(3.62) � = { (" pred) = ‘baby’,
(" spec) = the,
(" num) = sg,
(" pcase) = oblgoal }

29This type of distributional overlap is widely observed in languages. In Japanese, for instance, formatives
such as kara ‘since, from’, made ‘until’, yori ‘than’, nara ‘if, as for’, sika ‘only’, dake ‘only’ and hodo ‘as,
about, the more’ are all used both as nominal and clausal particles (see Chapter 6 for details).

30I omit the morphological equations for each stem. They may include a formal restriction for pronouns as
found in to him.
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i. S (hbaby, N, �i) =

to P ([+N, F2])

the D ([+N, F1])

baby N ([+N, F0])

ii. IFD

iii. to P

the D

baby N

We retain the normal lfg PS rules of VP as in (3.63a). Since P and D are extended heads of
a noun projection, they are f-structure co-heads according to the c-structure and f-structure
correspondence. Thus, the PS rules for them would be (3.63b, c):

(3.63) a. VP ! V

(
NP
DP

) (
NP
DP

)
PP

" = # (" obj) = # (" obj2) = # (" (# pcase)) = #

b. PP ! P DP
" = # " = #

c. DP ! D NP
" = # " = #

Another option is to incorporate Nordlinger’s (1998) Constructive Morphology. Based

on the fact that some a�xes are used as a signal of grammatical function (gf), Nordlinger

proposes that gf is constructed from the a�x itself. To this end, she assumes that an inside-out

designator is associated with the a�x. First of all, let us look at how an inside-out designator

works in comparison with an outside-in. Consider the following example:

(3.64)
VP

( f 1obj) = f 2

DP

f 2 = f 3

D

the

f 2 = f 4

NP

baby

f 1

2666666664
obj

f 2, f 3, f 4

2666664
spec the

pred ‘baby’

3777775

3777777775

The f-structures corresponding to the VP, DP, D and NP are f 1, f 2, f 3 and f 4 respectively

as indicated in the functional identi�cations in the c-stru cture. To refer to the f-structure of

the DP from the VP, we use the outside-in designator as shown in ( f 1 obj), namely ‘ f 1’s

obj’. Since the f-structure of the DP is f 2, to state that obj of the VP’s f-structure is the

DP’s f-structure, we use ( f 1 obj) = f 2 ((" obj) = # in arrow notation). The one that plays the

opposite role is the inside-out designator. That is, if we want to refer to the VP’s f-structure
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from the DP, we use a notation (obj f 2) ((obj ") in arrow notation). In other words, (obj f 2)

states that f 2 is the value of obj of the outer f-structure ( f 1 in this case).

Nordlinger’s innovation is that an inside-out designator is paired with a gf bearing a�x

and it is allowed to de�ne the outside f-structure (Nordling er 1998:96):

(3.65) galalarrinyi-ni
dog.i-erg

gini-ng-a
3.sg.masc.ac-1.o-nfut

dawu
bite

bugayini-ni
big.i-erg

‘The big dog bit me.’

(3.66) a. ni (" case) = erg

((subj ") obj)

b.
N

" = #

N

galalarrinyi
(" pred) = dog

" = #

A�

ni
(" case) = erg

((subj ") obj)

26666666666664
subj

2666664
pred ‘dog’
case erg

3777775

obj

37777777777775

(3.65) is a sentence of Wambaya. Nordlinger treats the a�x ni as an ergative case marker and

it is attached to a subject noun of a transitive verb. Thus, (3.66a) is the proposed lexical entry

of ni. It is paired with (" case) = erg. Crucially it also de�nes the gfs of the outer f-structure.

((subj ") obj) de�nes two f-structures: Firstly, the f-structure of N wit h ni is a value of subj

as suggested by (subj "), i.e. it constructs subj in the outer f-structure; secondly, the outer

f-structure also takes obj as one of its values. The c-structure and the f-structure in (3.66b)

illustrate those points.

Adopting Nordlinger’s insight to the current morphological model is relatively straight-

forward. The replacement of the f-description as in (3.67) establishes an association of the

constructive inside-out designator and a PP oblique argument. Since the gf of PP is directly

de�ned by the PP itself (or marking on the argument), ( " (# pcase)) = # is no longer neces-

sary. Instead, we can simply annotate underspeci�ed gf to a PP argument under VP as in

(3.68):

(3.67) � = { (" pred) = ‘baby’,
(" spec) = the,
(" num) = sg,
(oblgoal ") }

(3.68) VP ! V

(
NP
DP

) (
NP
DP

)
PP

" = # (" obj) = # (" obj2) = # (" gf) = #
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Although this option works well for the given example and the association between a

dependency marker and a gf plays a crucial role in the grammar in many language, there

is a potential di�culty. In English, a number of verbs and predicative adjectives require a

certain prepositional phrase as their obj. For instance, (3.69) shows that participate, talk and

dependent take objects headed by in, to and on respectively:

(3.69) a. The lecturer participated [PP in the discussion group].

b. The students talked [PP to the lecturer].

c. They were dependent [PP on him].

The obj status of the PPs is found in passivisation as shown in (3.70). A promotion of obl

to subj is not possible whereas that of obj and obj2 is allowed as illustrated in the contrast

between (3.71a, b) and (3.71c):

(3.70) The lecturer was talked to by the students.

(3.71) a. *The baby was handed a toy to by a girl.

b. *The baby was given a toy to by a girl.

c. The baby was given a toy by a girl.

Therefore, it is undesirable to encode the gf via inside-out designator in a PP projection. If

we keep the association between pcase and a PP, we can easily state the formal requirement

placed upon a PP argument by a verb as in (3.72) (cf. Butt et al. 1999:128�9): 31

(3.72) a. participate V (" pred) = ‘participatehsubj,obji’
(" tense) = pres

(" obj pcase) =c in

31Bresnan (1982a:398�9), proposes lexical entries for rely as in (i):

(i) a. [rely]V, (" pred) = ‘rely-onh(subj)(oblON)i’

b. [rely on]V, (" pred) = ‘rely-onh(subj)(obj)i’

(ii) a.
S

NP

Mary

VP

V

relies

PP

P

on

NP

John

b.
S

NP

Mary

VP

V

relies on

NP

John

(i-a) states that rely takes oblON, namely the oblique argument whose pcase value is on. In (i-b), on is incorpo-
rated into rely following Bresnan’s (1982c: 50�72) V-P Incorporation, so t hat rely on takes obj. In the former
case, the V node is rely and its sister is a PP in the c-structure as shown in (ii-a). In the latter case, on the other
hand, rely on occupies the V node and its sister is an NP as in (ii-b). The current proposal can capture the obj

status of PP on John, while maintaining the c-structure like (ii-a).
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b. talked V (" pred) = ‘talkhsubj,obji’
(" tense) = past

(" obj pcase) =c to

According to the lexical entry of (3.72b), the c-structure and f-structure for (3.69b) are repre-

sented as follows:

(3.73)
IP

(" subj) = #

DP

the students

" = #

I

" = #

VP

" = #

V

talked

(" obj) = #

PP

" = #

P

to

" = #

DP

" = #

D

the

" = #

NP

lecturer

2666666666666666666666666666666666666666666666666664

pred ‘talkhsubj,obji’
tense past

subj

266666666664

pred ‘student’
num pl

spec the

377777777775

obj

2666666666666666664

pred ‘lecturer’
num sg

spec the

pcase to

3777777777777777775

3777777777777777777777777777777777777777777777777775

We can extend this approach to obl as well. obl is also a grammatical function governed

by a predicate. For instance, verbs such as hand, give, sell and donate all require a PP

oblique argument headed by to, whereas deprive takes a PP headed by of .32 So, the pcase can

be speci�ed as follows:

(3.74) a. handed V (" pred) = ‘handhsubj,obj,obli’
(" tense) = past

(" obl pcase) =c to

b. deprived V (" pred) = ‘deprivehsubj,obj,obli’
(" tense) = past

(" obl pcase) =c of

This line of proposal can remove the identi�cation of pcase to gf ((" (# pcase)) = #). Thus,

the PS rule of VP can be stated as in (3.75).33 This is a kind of rule found in the xle grammar

as well (cf. Butt et al. 1999:19):

32Locative obl PPs tend to be diverse in terms of prepositional marking. For instance, verbs like place, put
and leave can take various PPs such as on, onto, in, for and so on.

33In this proposal, a function of pcase is no longer a gf speci�cation, rather it becomes a formal manifestation
of prepositional marking. So, it might be more plausible to state the constraint over morphological structure as
in ((" obl)� pcase) = of. I leave this issue open.
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(3.75) VP ! V

8>>><>>>:

NP
DP
PP

9>>>=>>>;

(
NP
DP

)
PP

" = # (" obj) = # (" obj2) = # (" obl) = #

The combination of a modi�ed lexical entry of verb, a periphr astic in�ectional expression of

PP and the PS rule yields the following c-structure and f-structure:

(3.76)
IP

(" subj) = #

DP

a girl

" = #

I

" = #

VP

" = #

V

handed

(" obj) = #

DP

a toy

(" obl) = #

PP

" = #

P

to

" = #

DP

" = #

D

the

" = #

NP

" = #

N

baby
(" pred) = ‘baby’

(" num) = sg

(" spec) = the

(" pcase) = to

266666666666666666666666666666666666666666666666666666666666666666666664

pred ‘handhsubj,obj,obli’
tense past

subj

266666666664

pred ‘girl’
num sg

spec a

377777777775

obj

266666666664

pred ‘toy’
num sg

spec a

377777777775

obl

2666666666666666664

pred ‘baby’
num sg

spec the

pcase to

3777777777777777775

377777777777777777777777777777777777777777777777777777777777777777777775

This kind of treatment of PP also provides a straightforward account to the Spanish in-

direct object shown in the Information Spreading analysis of Andrews and Manning (1999)

(section 2.4.3 in Chapter 2).

A possible objection to this analysis is a removal of type speci�cation of obl. It is a

common practice in lfg to specify the type of obl as oblgoal, oblloc and so on. However,

I know no syntactic phenomenon that requires a reference to a type of obl � a functional

uncertainty path sensitive to oblgoal and oblloc distinction, for example. Thematic role or

semantic role of obl argument can be referred to relevant feature in argument-structure and

semantic-structure. Therefore, the proposal does not damage the explanatory power of the

framework.
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3.8 Summary

In this chapter, we have modi�ed the morphology and syntax in terfaces in lfg based on the

concept of lexeme and realisation morphology. Firstly, we have rejected word-based lexical-

ism and introduced lexeme-based lexicalism. Following the insights found in Beard’s (1995)

lmbm, the paradigmatic lexicon is postulated where fully in�ect ed expressions are paired

with functional descriptions regardless of their surface forms. Further, we have discussed a

correspondence between morphological unit and syntactic unit by considering periphrastic

in�ection in English and European Portuguese proclisis. We have then looked at how gram-

matical relation encoding by prepositions in English can be captured under the current pro-

posal. Those discussions have established the basis required in the following chapters. The

paradigmatic lexicon will play a crucial role in the analysis of Icelandic in the next chap-

ter. The periphrastic gf encoding will further be developed in the analyses of Hindi-Urdu in

Chapter 5 and Japanese in Chapter 6.




