Implementation of a Modern Greek Grammar Fragment
using the LKB System and
the LinGO Grammar Matrix

Documentation

Alexandros Poulis, Valia Kordoni and Julia Neu

Department of
Computational Linguistics
Saarland University
{apaulis,kordoni,neu}@coli.uni-sb.de

July 22, 2005



Contents

1 Introduction

2 Foundations

2.1 Basic Types for the HEAD Features . . .. ... .. ... ... .......
2.2 Partsof Speech . . . . . . ..
2.3 Inflection . . . . . . . ..

3 Construction of new Types

3.1 Determiners . . . . . . . . . e e e e
3.2 NounsS . . . . o e e

321 Common Nouns. . . . . . . v v v v i it e e e e e e

3.22 MassNouns . . . . . . . o o e e e e e
3.3 Prepositions . . . . . ..o e

3.3.1 Contracted Determiners . . . . . .. ... . ... ... ... ...
3.4 (Strong) Pronouns . . . .. .. ...l
3.5 Particles . . . . . .. e
3.6 Complementizers and Conjunctions . . . . . . .. .. .. ... ... .....
3.7 Adverbs . . . .. e e e
3.8 Punctuation . . . . . . .. ...

4 Internal Syntax of Noun Phrases

5 Adjectives
5.1 Adjective + Noun Constructions . . . ... ... ... . ... ... .....
5.2 Noun + Adjective Constructions . . . . . . . .. .. .. ... ... .....

6 Cliticization Phenomena in Modern Greek
6.1 Pronominal Affixes . . . . . . . . .
6.2 Clitic Doubling . . . . . . . .. ..

11
12
14
15
16
17
18

20

23
23
24



CONTENTS CONTENTS
6.3 Clitic Stacking . . . . . . . ... 28
7 Verb Morphology 31
7.1 Conjugation Classes . . . . . . . . . . e 31
7.2 Subject-Verb Agreement . . . . . . ... oL oo 32
8 Subcategorization 34
8.1 Intransitive and (strict) Transitive Verbs . . . . . . . .. ... ... .. ... 34
8.2 Verbs with VP-Complement . . . . . ... ... ... .. ... 37
8.3 Ditransitive Constructions . . . . . . . . . . . ... ... ... 37
9 Verbs involving Locative Alternation 42
9.1 Verbsofclass1 . . . . . . . . . . e 43
9.1.1 Verbs with a me-or-sto-PP . . . . . . . . . . . . .. ... . ... 43
9.1.2 Verbs with an apo-PP . . . . . . . . . ... 44
9.2 Verbsofclass2 . . . . . . . . . s 44
9.2.1 Verbs with a me-PP . . . . . . . . . . . . . . .. ... 44
9.2.2 Verbs with an apo-PP . . . . . . . . . ... 44
9.2.3 Verbs with an apo-PP without direct object . . . . . . ... ... .. 44
9.3 Verbsofclass3 . . . . . . . . . 45
10 Relative Clauses 46
11 (Simple) Coordination 50
11.1 Coordination of NPs . . . . . . . . . . . . .. 50
11.2 Coordination of Sentences . . . . . . . . . . . .. e 52
12 Unknown words 54
12.1 Known and unknown signs. . . . . . . ... Lo o L 54
12.2 Phrase Structure Rules for known and unknown words . . . . . .. .. ... 56
12.3 Additional files and setting . . . . . . ... ... L. 58
13 Phrase-Structure Rules 60
13.1 General PS-Rules . . . . . . . . . . . e 60
13.2 PS-Rules for Cliticization Phenomena . . . . . . . . . . . ... ... .... 63
13.3 PS-Rules for Word Order . . . . . . . . . . . . . . . .. 64
13.4 PS-Rules for Relative Clauses . . . . . . . . . . . o v i i i e 67
13.5 PS-Rules for Internal Syntax of Noun Phrases . . . . . .. ... ... .... 68
13.6 Sentence Rules . . . . . . . . . o o 69

ii



CONTENTS CONTENTS

14 Conclusion 72
14.1 Outlook . . . . . o o e 72
Bibliography 73

iii



List of Figures

2.1
2.2
2.3

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
3.15
3.16
3.17
3.18
3.19

4.1
4.2
4.3

5.1

Types for case, definiteness and conjunction . . . .. .. ... ... ... .. 4
Definition of additional head-features . . . . . . . .. .. .. ... ... ... 4
Definition of basic types for the parts of speech . . . .. ... ... ... .. 6
Type for determiners and types for semantic representation of determiners . 7
Lexical types for determiners, type for the lexical rules and lexical entries . 8
Typefornouns . . . . . .. . . 9
Example of lexical entry fornouns . . . .. ... ... o000 9

mpogia as mass noun (analysed as NP) and mpogia as noun (analysed as N) 10

Type for massnouns . . . . . .. ... L e 11
Semantic representation in (indexed) MRS of the sentence in (1) . ... .. 11
Type for prepositions . . . . . . . ... 12
Some values for PTYPE and type for the lexical rule . . . . . . ... ... .. 12
Contracted determiner in ston, stin, sto . . . . . . . . . .. ... ... ... 13
Type for preposition sto . . . . . . . . . ... Lo 13
Semantic representation in (indexed) MRS of the sentence in (4) . ... .. 14
Type for (strong) pronouns . . . . . . . .. ..o 14
Type for particles . . . . . . . . .. 15
Type for complementizers and conjunctions . . . . ... ... ... ..... 16
Tree and indexed MRS representation for the sentence in (5). . . . . .. .. 17
Tree and indexed MRS representation for the sentence in (6) . . . . . . . . . 17
Type for adverbs . . . . . . . .. L 18
Types for punctuation . . . . . ... .. ... 19
Tree and indexed MRS representation for the sentence in (7). . . . . . . .. 21
Tree and indexed MRS representation for the sentencein (8). . .. ... .. 21
Tree and indexed MRS representation for the sentence in (9). . . . . .. . . 22
Tree representation of the sentence in (10) . . . . . . ... .. ... ... .. 23

v



LIST OF FIGURES LIST OF FIGURES

5.2
9.3
5.4

6.1
6.2
6.3
6.4
6.5
6.6
6.7

7.1
7.2
7.3

8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
8.10

9.1
9.2

10.1
10.2
10.3
104
10.5

11.1
11.2
11.3

MRS semantic representation of the sentence in (10) . . . . . . ... .. ... 24
Tree representation of the sentence in (11) . . . . . . ... .. ... ... .. 25
MRS semantic representation of the sentence in (11) . . . . . . ... ... .. 25
Type for affixes . . . . . . . ... 27
Tree and MRS representation of the sentence in (12) . . . .. ... ... .. 27
Tree and MRS representation for the sentence in (13) . . . . . . .. ... .. 28

Tree and indexed MRS representation for the sentence in
Tree and indexed MRS representation for the sentence in
Tree and indexed MRS representation for the sentence in

Tree and indexed MRS representation for the sentence in

Inflectional rules for singular, present tense, indicative and subjunctive mood 32

Type for verbs . . . . . oL 33
Type for verb-word . . . . . . ... L 33
Type for intransitive verbs . . . . . . . ... oL 34
Type for predicative verbs . . . . . . . . .. .o 35
Type for transitive verbs . . . . . . . .. o oo oo 36
Type for verbs which have a VP on their comPs list . . ... ... ..... 37
Tree and MRS representation for the sentence in (18) . . . . . . .. ... .. 38
Tree and MRS representation for the sentence in (19) . . . . . . .. ... .. 38
Type 1 for ditransitive verbs . . . . . . . . . . ... 39
Tree and MRS representation for the sentence in (20) . . . . . . ... .. .. 40
Tree and MRS representation for the sentence in (21) . . . . . . .. ... .. 41
Type 2 for ditransitive verbs . . . . . . . . . ..o 41
Type for transitive verbs with PP-complement . . . . . . .. ... ... ... 43
Type for verbs which take no direct object, but only the PP with "apo" . . 45
Type for relative pronouns . . . . . . . . .. ..o 46
Type for the relative pronoun “pou” . . . . . . . . . ... ... 47
Tree and MRS representation of sentence in (22) . ... ... ... ..... 48
Tree and MRS representation of sentence in (23) . ... ... ... ..... 48
Tree and MRS representation of sentence in (24) . . . .. .. ... ... .. 49
Tree representation of the sentence in (25) . . . . . ... ... ... ... .. 50
MRS semantic representation of the sentence in (25) . . . . . . ... .. ... 51
Tree representation of the sentence in (26) . . . . . . ... .. ... ... .. 52



LIST OF FIGURES LIST OF FIGURES

11.4 MRS semantic representation of the sentence in (26) . . . . . . ... ... .. 53
12.1 Type for sign in the Grammar Matrix . . . . .. .. .. ... ... .. ... 54
12.2 Types for unknown and known signs . . . . . . . ... . ... ... ..., 55
12.3 Rule to transform a lexeme into a (known) word . . . . ... ... ... .. 55
12.4 Type for unknown signs . . . . . . . .. ..o o 55
12.5 Type for unknown words . . . . . . . . . ... 56
12.6 Example for head-specifier-rule (left tree) and unknown-head-specifier rule
(right tree) . . . . . o e 57
12.7 Sentence containing two unknown words (agrotis and zefortonesi) . . .. . . o7

vi



Chapter 1

Introduction

In the following documentation we describe the development of a Modern Greek grammar
fragment which is couched in the theoretical framework of Head-Driven Phrase Structure
Grammar framework (HPSG; Pollard and Sag (1994)) and benefits from an organization of
semantics based on Minimal Recursion Semantics (MRS; Copestake, Flickinger, Sag, and
Pollard (1999), Copestake, Lascarides, and Flickinger (2001)). For the implementation
of the grammar fragment we used the LKB grammar development system (Copestake,
(2002)). Moreover, for the writing and the testing, we used the LinGO Grammar Matrix
(version 0.6), an open source tool (“starter-kit”) (see Bender, Flickinger, and Oepen (2002))
designed for the rapid development of multilingual broad coverage grammars couched in
HPSG and MRS.

The first task in the development was to become familiar with the LinGO Grammar
Matrix in order to implement quickly as many phenomena as possible. In our work so far

we concentrated on the implementation of the following phenomena of Modern Greek:
e Locative Alternation phenomena
e (Cliticization phenomena
e Word Order phenomena
e Subordinate clauses
¢ Raising and Control
e Politeness constructions
e UDCs (Clitic Left Dislocation)

e Internal Syntax of Noun Phrases
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e Relative clauses
e (Simple) Coordination constructions

Finally, we focused on the semantic representation of all phenomena within the framework
of Minimal Recursion Semantics.

The documentation is structured as follows: Chapter (2) gives an overview of the
basic types and parts of speech we implemented for the Modern Greek grammar fragment.
The construction of types for the Modern Greek parts of speech is shown in Chapter
(3). In Chapter (4) we will present the implementation of the internal structure of noun
phrases. Chapter (5) illustrates how adjectives behave in Modern Greek. Chapter (6)
deals with Cliticization Phenomena in Modern Greek. In Chapter (7) we will present
some important aspects of verb morphology. Chapter (8) shows the implementation of
the different kinds of subcategorization, i.e. intransitive, transitive and ditransitive verbs
as well as verbs with VP-complement. The types for verbs which participate in the Locative
Alternation phenomena are described in Chapter (9). In Chapter (10) we explain how
relative clauses are treated in the Modern Greek grammar. Chapter (11) deals with
(simple) coordination constructions in Modern Greek. The incorporation of use of default
entries for words unknown to the Modern Greek HPSG lexicon is explained in Chapter
(12). Finally, in Chapter (13) we give an overview and a short explanation of the phrase

structure rules we have implemented.



Chapter 2

Foundations

The Modern Greek grammar is developed in the LinGO Grammar Matrix environment.

In order to develop the Modern Greek fragment using the LinGO Grammar Matrix,
we have checked which types are already implemented in the file matriz.tdl. After that, we
defined the types for the parts of speech which are relevant to Modern Greek with their
specific head features in the file modern_ greek.tdl.

In order to keep a clear overview of all new types and rules defined in the grammar
fragment, we have added files like lextypes.tdl or tam-and-png.tdl, for instance. The first
contains lexical types and the second contains types for agreement (person, number, gen-
der), time, aspect and mood. Furthermore, there exist files for the following: phrase
structure rules (rules.tdl), inflectional rules (irules.tdl), lexical rules (lrules.tdl) and the
lexicon (lexicon.tdl). It is important to notice that all new types, which the grammar
writer defines, must inherit from one of the types of the LinGO Grammar Matrix, where

top is the most common supertype.

2.1 Basic Types for the HEAD Features

We have defined some basic subtypes of type sort (a direct subtype of top in the LinGO
Grammar Matrix) which deal with case, definiteness and conjunction. The definitions in

Figure (12.2) are new entries in the file modern_ greek.tdl.

2.2 Parts of Speech

Since the Modern Greek grammar fragment should include determiners, nouns, pronouns,
prepositions, affixes, complementizers, conjunctions, particles, as well as verbs, we have

defined the respective types for these parts of speech. The first step has been to introduce
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;; for case ;; for definiteness ;3 for conjugation
case := sort. definiteness := sort. conjg := sort.

nom := case. def := definiteness. reg := conjg.

gen := case. indef := definiteness. irreg := conjg.
acc := case.

; (:= means inheritance)

Figure 2.1: Types for case, definiteness and conjunction

the type agree-head as a direct subtype of head of the LinGO Grammar Matrix, which adds
the agreement feature AGREE, whose values for person, number and gender are defined in
the file tam-and-png.tdl. Additionally, a couple of types with specific head features which
are relevant for the different Modern Greek parts of speech (takemood, hasconj, tam-head)
have been defined. The type nominal additionally introduces a feature CASE.

Finally, the basic types for the parts of speech which are relevant to Modern Greek
along with their specific head features have been introduced. Not all types in Figure (12.3)
are explained in detail here. As an example consider the type for prepositions, which bears
two head features: PTYPE gets a special value (ptype) which corresponds to the name of
the preposition in order to impose a restriction on verbs which cannot combine with every
preposition (cf., Chapter (9)); TAKEQUAL, which takes a value of type qualia, allows us to
restrict the NP that the preposition combines with (e.g., some prepositions can combine
only with an NP denoting a locatum and not with an NP denoting a location).

As we also see in Figure (12.3), nouns and pronouns bear the head feature QUALIA,
whose value qualia can be further subtyped as location, locatum and no-qual (in the case

of animate nouns and pronouns) (see also modern_ greek.tdl).

takemood := head & [ TAKEMOOD mood J.
hasconj := head & [ HASCONJ bool J].
tam-head := head & [ TAM tam ].
agree-head := head & [ AGREE agree ].
nominal := agree-head & [ CASE case ].
main-clause := head & [ M-C bool ].
subcat := head & [ SUBCAT type,
PRD bool ].

Figure 2.2: Definition of additional head-features
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2.3 Inflection

Signs are also distinguished according to their degree of inflection: fully inflected objects
are called “words” and those that are not yet fully inflected are called “lexemes”. Some
of the parts of speech of Modern Greek inherit from the corresponding basic-types of the
LinGO Grammar Matrix, but most of them inherit directly from the types norm-hook-lex-
item uninflected-lezeme because in those cases the PoS types of the Matrix are subtypes
of norm-hook-lez-item which has a different RELS and HCONS configuration than the
one the Greek grammar needs. The type uninflected-lexeme makes use of the attribute

[INFLECTED bool| which bears a negative value for lexemes.
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s+nj :+ nominal & main-clause & subcat.

noun :+ canonical-synsem & [ QUALIA qualia ].

common-noun noun &
hasconj & coord &

[ ORIGIN origin J].

pronoun noun & hasconj.

rel-pronoun pronoun & [ M-C - ].

affix := nominal &
non-canonical & [ OPT + ].
prep-or-adverb := head.
prep := prep-or-adverb &
nominal &
tam-head &
hasconj &
subcat &
[ PTYPE ptype,
TAKEQUAL qualia J.
det :+ nominal & [ DEFIN definiteness ].
verb :+ agree-head &
tam-head &
hasconj &
main-clause &
subcat & coord &
[ VPCOMP bool,
CONJG conjg,
SUBJSAT bool,
NEEDSCOMPL bool J.
adv :+ prep-or-adverb.
adj :+ hasconj.
comp :+ takemood & [ CTYPE ctype,
MARKING 1-list,
0BJ bool J.
conj :+ takemood & coord & [ CONJTYPE conjtype ].
part := takemood & [ PARTYPE particle,

NEG bool ].

Figure 2.3: Definition of basic types for the parts of speech
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Construction of new Types

3.1 Determiners

We have defined a general type for determiners and then gradually refined this type to
obtain the types used in the lexicon by adding the possible values for the different head
features. The quant-relation of the LinGO Grammar Matrix is introduced for seman-

tic purposes. It adds features which are necessary for representing the handles in the

QEQ-constraints of the MRS semantic representation'. For cases where a determiner is

contracted (see Section (3.3.1)) or even missing (in the case of mass-nouns) we defined

special relations which add the relevant information to the MRS representation.

det-1xm := norm-hook-lex-item & uninflected-lexeme &
[SYNSEM [LOCAL [CAT [HEAD det,
VAL [SUBJ < >,
SPR < >,
COMPS < >,
SPEC < [SYNSEM.LOCAL.CAT.HEAD noun] > ]],
CONT [RELS <! #key !>,
HOOK.INDEX index,
HCONS <! !>]1],
LKEYS .KEYREL #key & quant-relation,
LIGHT +]].

; types for missing and contracted determiners

udef _rel := quant-relation & [ PRED "udef" ].
contracted_det_rel := quant-relation & [ PRED "contracted_det" ].
quant-relation & [ PRED "def_np" ].

def_np_rel

Figure 3.1: Type for determiners and types for semantic representation of determiners

'For more on QEQ-constraints and HCONS lists see (Copestake, Flickinger, Sag, and Pollard (1999))
and (Copestake, Lascarides, and Flickinger (2001))
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The type det-lzm in Figure (12.5) inherits from lezeme which is defined in the Grammar
Matrix (version 0.6). Moreover, the type definition says that SUBJ, SPR and COMPS are
empty lists. The SPEC list contains a single element that the determiner can combine
with. The features LKEYS and CONT serve for the semantic representation. The subtypes
of det-lxm which include agreement, definiteness and case information for the determiners
of Modern Greek are defined in the leztypes.tdl. Figure (12.6) shows two examples of
lexical types for determiners and also a type which is needed for the lexical rules. Lexical
rules are used when there is no affixation. In order to show how entries in the lexicon.tdl

look like, Figure (12.6) also presents some examples for determiners:?

3rd-sg-masc-def-nom-det-1xm := def-det-1xm & nom-det-lxm & 3rd-sg-masc-det.
3rd-sg-neut-indef-gen-det-1xm := indef-det-lxm & gen-det-lxm & 3rd-sg-neut-det.

det-word := const-ltow-rule & [ ARGS < det-1xm > ].

o := 3rd-sg-masc-def-nom-det-lxm &
[ STEM < "o" >,
SYNSEM.LKEYS.KEYREL.PRED ‘o0 ].

Figure 3.2: Lexical types for determiners, type for the lexical rules and lexical entries

3.2 Nouns

3.2.1 Common Nouns

Quite similar to the definition of the type for determiners in the last Section, we have
defined a type common-noun-lzm for nouns and proper nouns. Since proper nouns in
Modern Greek behave as common nouns (i.e., they also take a determiner), we can apply
the rule for noun-Ixm to common nouns as well as to proper nouns. It is important to note
that the HCONS list of nouns bears the two features HARG and LARG. The value of the
former is token-identical with the value of the restriction feature (RSTR) of the determiner,
while the value of the latter is token-identical with the handle (LBL) of the noun. The token-
identity of the agreement attribute predicts that a noun combines only with a determiner
which bears the same agreement information. This agreement information is also shared
with the PNG value in the determiners’ semantic representation. Thus, the MRS also

contains information about agreement.

2For more details, see: leztypes.tdl
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noun-lxm := norm-hook-lex-item & uninflected-lexeme &
[SYNSEM [LOCAL [CAT [HEAD noun & [CASE #case,
QUALIA qualia,
AGREE #agree,
ORIGIN origin],
VAL [SUBJ < >,
COMPS < >,
SPEC < >,
SPR < [SYNSEM [LOCAL.CAT.HEAD det &
[CASE #case, AGREE #agree],
LKEYS .KEYREL quant-relation &
[ARGO #arg0 & [PNG #agree],
RSTR #dhand 11] > 1],
CONT [RELS <! #key !>,
HOOK.INDEX #argO,
HCONS <! geq & [HARG #dhand, LARG #nhand] !> ]],
LKEYS.KEYREL #key & noun-relation & [ARGO #arg0O, LBL #nhand],
LIGHT +]].

Figure 3.3: Type for nouns

The lexical types and the type for the lexical rules are built in the same way as the
lexical types for determiners, which we have shown in Section (3.1). For purposes of

exemplification consider the lexical entry in Figure (3.4).

;; the farmer (nom)
georgos := 3rd-sg-noun-lxm-masc-nom-no-qual-ndev &
[ STEM < "georgos" >,

SYNSEM.LOCAL.KEYS.KEY.PRED ’georgos 1J.

Figure 3.4: Example of lexical entry for nouns

The grammar makes a case distinction in the lexicon. Another solution would be an
inflectional rule applying on the nominative form in order to output genitive and accusative

forms.

3.2.2 Mass Nouns

If a mass noun appears as complement of a PP as in example (1), it does not take a
determiner. In order to get the right MRS representation, we have to include a "dummy"
(place holder) element (udef) into the RELS. Then, the mass noun mpogia (the paint) can

be analysed as an NP and not as an N.

(1) O diadilotis psekazei to agalma me mpogia.
the demonstrator. NOM spray.PRES.3S the statue. ACC with paint.

“The demonstrator sprayed the statue with paint”.
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(2) O diadilotis psekazei tin mpogia  sto agalma.
the demonstrator.NOM spray.PRES.3S the paint.ACC onto-the statue.

“The demonstrator sprayed the paint onto the statue”.

S
NP VP
O diadilotis VP

/\
N

psekazei  to agalma me  mpogia

S
/\
NP VP
A /\
O diadilotis VP PP
/\ 4 N
A\ NP sto agalma

| RN
psekazei DET
|

tin mpogia

Figure 3.5: mpogia as mass noun (analysed as NP) and mpogia as noun (analysed as N)

Figure (3.6) shows that mass nouns have an empty SPR list because they do not combine
with a determiner. Instead, the RELS list contains a further relation udef rel which plays
the role of a determiner. That means that as shown in Figure (3.7). there is a “dummy”
element in the MRS representation which provides the right handle for the QEQ-constraints
in HCONS.

The element udef substitutes the missing determiner. Thus, the HCONS list contains
the right QEQ-constraint: H21 QEQ H19. Due to the fact that mass nouns might also
take a determiner when acting as direct objects (as in example (2)), we need to define
those kinds of nouns as mass nouns and also as common nouns (i.e., two lexicon entries for
each mass noun). So we get two readings when parsing a sentence like (1), one with the
right MRS representation containing udef (and the mass noun analysed as NP, see Figure
(12.6)) and one where udef is missing and with a free variable H21 in the QEQ-constraint
(H21 QEQ H19).

10
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mass-noun-lxm := norm-hook-lex-item & uninflected-lexeme &
[SYNSEM [LOCAL [CAT [HEAD noun & [QUALIA qualial,
VAL [SUBJ < >,
COMPS < >,
SPEC < >,
SPR < >]1],
CONT [RELS <! #key, udef_rel & [ARGO #nounind, RSTR #dhand] !>,
HOOK.INDEX #nounind,
HCONS <! qgeq & [HARG #dhand, LARG #nhand] !> 1],
LKEYS.KEYREL #key & noun-relation & [ARGO #nounind, LBL #nhand],
LIGHT +]].

Figure 3.6: Type for mass nouns

<h1,e2:IND:NO_ASPECT:MOOD:TENSE,
{ h3:0 (x4:3RD-SG-MASC, h6, h5),
h7:diadilotis (x4),

h8:psekazo (v10, €9:NO_TENSE:ASPECT:MOOD, €2, x4, x11:3RD-SG-NEUT),
h13:to (x11, h15, h14),

hl6:agalma (x11),

h8:me (e9, v18, x17:PNG),

h19:mpogia (x17),

h20:udef (x17, h22, h21),
hl:proposition_m _rel (h23) },

{ h5 QEQ h7,

hl4 QEQ h16,

h21 QEQ h19,

h23 QEQ h8 } >

Figure 3.7: Semantic representation in (indexed) MRS of the sentence in (1)

3.3 Prepositions

In order to parse phrases like:

(3) O georgos fortose to karo me ahiro.
the farmer.N load.PAST.3S the wagon.A with hay

“The farmer loaded the wagon with hay”.

we have implemented prepositions in the same way as verbs: the SUBJ list is an empty
list and the comPps list contains exactly one element, namely a noun (or pronoun). The
HCONS list is empty because the preposition does not contribute to the QEQ-list. The only
element on the COMPS list represents ARG2, so it behaves as a direct object.

We do not specify whether or not the noun needs a determiner because prepositions
may also take an indefinite plural noun (in this case there is no determiner, like in English

or German). As we will see in Chapter (9) there are Modern Greek verbs which combine

11
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prep-lxm := norm-hook-lex-item & uninflected-lexeme &
[SYNSEM [LOCAL [CAT [HEAD prep & [PTYPE ptype,
TAKEQUAL #qual,
PRD -,
SUBCAT strict-trans],
VAL [SUBJ < >,
SPR < >,
SPEC < >,
COMPS < [SYNSEM [LOCAL.CAT [HEAD noun-or-pronoun &
[QUALIA #qualll,
LKEYS.KEYREL.ARGO #arg2]] > 1],
CONT [HOOK.INDEX event & #event & [E [TENSE no_tense]],
RELS <! #key !>,
HCONS <! 1>]],
LKEYS.KEYREL #key & prep-mod-relation & [ARG2 #arg2,
ARGO #event],
LIGHT +1].

Figure 3.8: Type for prepositions

with specific prepositions. Therefore we have implemented the head feature PTYPE which

takes a value of type ptype (see Figure (3.9)).

ptype = sort. sto := me-or-sto.
me-or-sto := ptype. stin := ptype.
sto-or-apo := ptype. apo = sto-or-apo.

me := me-or-sto. ston := ptype.

prep-word := const-ltow-rule & [ ARGS < prep-lxm > ].

Figure 3.9: Some values for PTYPE and type for the lexical rule

3.3.1 Contracted Determiners

The Modern Greek preposition sto (onto) already contains the determiner of the noun,
i.e. the preposition and the determiner are contracted (se + to — sto). If the preposition
ston, stin ,sto were handled in the same way as the preposition me (with), for example,
there would be a problem in the semantic representation. That is, there would be a free
variable in the QEQ-constraint (a problem similar to Section (3.2.2)). In order to bind
this free variable we have implemented a special type. Furthermore, as we see in the
following figure, the the case, number and gender features of this preposition has to be
token identical to the corresponding features of the PP’s noun. Concerning the agreement

with the noun, the contracted determiners do not differ from the definite article at all.
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3 CONSTRUCTION OF NEW TYPES 3.3 Prepositions

PP
/////\\\\\ PP
P NP
‘ PPEaTSN P (+Det) N
se D(;t \N ‘ ‘
| I sto karo
| |
t‘o kéro

Figure 3.10: Contracted determiner in ston, stin, sto

prep-lxm-sto := norm-hook-lex-item & no-hcons-lex-item & uninflected-lexeme &
[SYNSEM [LOCAL [CAT [HEAD prep & [PTYPE sto,
TAKEQUAL #qual & location],
VAL [SUBJ < >,
SPR < >,
SPEC < >,
COMPS < [SYNSEM.LOCAL [CAT [HEAD noun & [QUALIA #qual],
VAL [SPR <[SYNSEM [LOCAL.CAT.HEAD det,
LKEYS.KEYREL #keyl &
[ARGO #nounind]]l]l > 11,
CONT.HOOK.INDEX #arg2],
SYNSEM.LKEYS.KEYREL.ARGO #nounind] > 1],
CONT [HOOK.INDEX event & #event & [E [TENSE no_tense]],
RELS <! #key, i#keyl & contracted_det_rel !>,
HCONS <! 1>]1,
LKEYS.KEYREL #key & prep-mod-relation & [ARGO #event, ARG2 #arg2],
LIGHT +]1].

Figure 3.11: Type for preposition sto

In example (4) we show a sto-PP:

(4) O georgos fortose to ahiro sto karo.
the farmer.N load.PAST.3S the hay.A onto-the wagon

“The farmer loaded the hay on the wagon”.

13



3 CONSTRUCTION OF NEW TYPES 3.4 (Strong) Pronouns

<h1,e2:IND:NO_ASPECT:MOOD:TENSE,
{ h3:0 (x4:3RD-SG-MASC, h6, h5),
h7:georgos (x4),

h8:fortono (v10, €9:NO TENSE:ASPECT:MOOD, €2, x4, x11:3RD-SG-NEUT, h7),
h13:to (x11, h15, h14),

h16:ahiro (x11),

h8:sto (e9, v18, x17:3RD-SG-NEUT, h14),
hl9:contracted _det (x17, h21, h20),
h22:karo (x17),

hl:proposition_m _rel (h23) },

{ h5 QEQ h7,

h14 QEQ h16,

h20 QEQ h22,

h23 QEQ h8 } >

Figure 3.12: Semantic representation in (indexed) MRS of the sentence in (4)

3.4 (Strong) Pronouns

Modern Greek distinguishes between two kinds of pronouns: weak pronouns and strong
pronouns. Only strong pronouns can be syntactically realized as subjects, whereas both
strong and weak pronouns can act as direct arguments of a verb. In this section we show

the types we have introduced for strong pronouns.

pronoun-lxm := norm-hook-lex-item & uninflected-lexeme &
[SYNSEM [LOCAL [CAT [HEAD pronoun & [CASE case,
QUALIA no-qual,
AGREE #agree],
VAL [SUBJ < >,
COMPS < >,
SPEC < >,
SPR < >]1,

CONT [RELS <! #key, def_np_rel & [ARGO #inst, RSTR #dhand] !>,
HOOK.INDEX #inst,
HCONS <! qeq & [HARG #dhand, LARG #prohand] !>]],
LKEYS.KEYREL #key & [ARGO #inst & [PNG #agree],
LBL #prohand ],
LIGHT +]1].

Figure 3.13: Type for (strong) pronouns

The type in Figure (3.13) shows that a pronoun has the QUALIA value no-qual. That
is, it denotes neither a location nor a locatum. The CASE value remains underspecified in
the type definition because pronouns can act as subjects (when in nominative case) or as
objects (when in accusative case). Moreover, the agreement value of the pronoun is copied

into the KEYREL. Thus, the specifications about person, number and gender do also appear

14



3 CONSTRUCTION OF NEW TYPES 3.5 Particles

in the MRS semantic representation. Note that the RELS contains also a def np_rel which
replaces the missing determiner in order to get a correct QEQ-restriction. The types for the
lexical entries we have obtained by gradually enriching this type with information about

number, person, gender® and case:

e Examples of lexical types:

1-sg-nom-all-gend-pronoun-lxm := sg-nom-all-gend-pronoun-lxm & l-pronoun-lxm.

3-pl-acc-fem-pronoun-lxm pl-acc-fem-pronoun-lxm & 3-pronoun-lxm.

3.5 Particles

Particles in Modern Greek are used for negation or tense. They appear directly on the left
hand side of the verb and are combined via the head-particle-rule which is shown in Chapter
(13). The type definition below shows that particles impose a restriction on the mood type
they can combine with, i.e. the particle tha (indicating future tense) can combine only
with a verb in subjunctive, whereas den (negation) needs a verb in indicative mood. Thus,
the head feature TAKEMOOD takes values of sort mood (ind, imp or subj)*. An example of
how particles are used in Modern Greek is given in the next section.

Figure (3.14) shows the type definition for particles. For the values of PARTYPE® look

at modern_ greek.tdl.

particle-1lxm := norm-hook-lex-item & uninflected-lexeme &
[SYNSEM [LOCAL [CAT [HEAD part & [PARTYPE particle,
TAKEMOOD mood,
NEG bool],
VAL [SUBJ < >,
SPR < >,
SPEC < >,
COMPS < >]11,
CONT [HOOK.INDEX #part,
HOOK.LTOP #1b,
RELS <! #key !>,
HCONS <! !>1],
LKEYS.KEYREL #key & [ARGO #part,
LBL #1b ],
LIGHT +]].

Figure 3.14: Type for particles

31st and 2nd person (singular and plural) do not differ in gender, therefore we added a general gender
value all-gend
4ind=indicative, imp—imperative, subj= subjunctive

% (particle type)

15



3 CONSTRUCTION OF NEW TYPES 3.6 Complementizers and Conjunctions

3.6 Complementizers and Conjunctions

In the grammar there is a distinction between complementizers (defined as [0BJ +]) and
(subordinating) conjunctions ([OBJ -]). A complementizer marks a complement clause like
"I know that she will come tomorrow.” A subordinating conjunction links two construc-
tions together like in the case of conditionals, e.g., "If I'll be able to, I'll come”. As Figure
(3.15) shows the types for complementizers and conjunctions differ only in their HEAD

features. The values for CTYPE and CONJTYPES are defined in modern_ greek.tdl.

compl-lxm := norm-sem-lex-item & uninflected-lexeme &
[SYNSEM [LOCAL [CAT [HEAD compl & [CTYPE ctype,
TAKEMOOD mood,
0BJ bool],
VAL [SUBJ < >,
SPR < >,
SPEC < >,
comps < >11,
CONT [HOOK.INDEX #compl,
RELS <! #key !>,
HCONS <! !>]],
LKEYS.KEYREL #key & [ARGO #compl],
LIGHT +]].

conjunction-lxm := norm-sem-lex-item & uninflected-lexeme &
[SYNSEM [LOCAL [CAT [HEAD conjunction & [CONJTYPE conjtype,
TAKEMOOD mood],
VAL [SUBJ < >,
SPR < >,
SPEC < >,
coMPs < >]11,
CONT [HOOK.INDEX #conj,
RELS <! #key !>,
HCONS <! !>]1],
LKEYS.KEYREL #key & [ARGO #conj],
LIGHT +]1].

Figure 3.15: Type for complementizers and conjunctions

Example for a complement phrase:

(5) Xero oti tha erthei  aurio.
know.1S that.COMPL will. PART come.3S tomorrow

"T know that he will come tomorrow".

Scomplementizer type and conjunction type

16



3 CONSTRUCTION OF NEW TYPES 3.7 Adverbs

S
head-vpcomp-rule

S’
head-complementizer-rule <h1,e2:NO ASPECT:IND:PRES,
| /\ { h3:xero(e2, v5, e4),
Xero VP h6:oti (v7),

COTIPL head-adjunct-rule h8:tha (v9:FUTURE),

/\ h8:erhomai (e4, v10),

oti VP h8:aurio (v11),

ADV iti

head-particle-rule hl:proposition_m _rel (h12) },
| {h12 QEQ h4 } >

N

PART VP

tha erthes

aurio

Figure 3.16: Tree and indexed MRS representation for the sentence in (5)

S

conjunctions-phrase-rule <h1,e2:NO ASPECT:MOOD:TENSE,

{ h3:Ean(v4),
S VP h5:mporo (e6, v7),
h8:tha (v9:FUTURE),

head-conjunction-rule head-particle-rule
/\ /\ h8:erhomai (e2, v10),
hl:proposition_m _rel (hl1l1) },
CONJ VP PART VP { h3 QEQ b5,
| | | | hll QEQ h8 } >
FEan mporeso tha erthei

Figure 3.17: Tree and indexed MRS representation for the sentence in (6)

Example for a conjunction phrase:

(6) Ean mporeso, tha ertho.
If.CONJ be-able-to.1S will. PART come.1S

"If I’1l be able to, I'll come".

3.7 Adverbs

The type in Figure (3.18) shows that adverbs have one element, for example a VP, on their
MOD list. The value of the VP’s handle (#HAND) is token-identical with the value of the
LBL of the adverb. A verb phrase is combined with an adverb via the head-V-adjunct-rule
(see Section (13.1).

17



3 CONSTRUCTION OF NEW TYPES 3.8 Punctuation

adverb-1xm := basic-adverb-lex & no-hcons-lex-item & uninflected-lexeme &
[SYNSEM [LOCAL [CAT [HEAD adverb &
[MOD < [SYNSEM.LKEYS.KEYREL.LBL #hand]>],
VAL.COMPS < >],
CONT [HOOK.INDEX #arg0,
RELS <! #key !>1],
LKEYS.KEYREL #key & argl-ev-relation & [ARGO #argO,
LBL #hand],
LIGHT +],
INTERROG bool ].

Figure 3.18: Type for adverbs

3.8 Punctuation

We have also introduced lexical types for punctuation. The main motivation for using
punctuation in the Greek grammar was the disambiguation between declarative and inter-
rogative sentences, since in most cases, the only way to distinguish between an interrogative
and a declarative utterance is the punctuation (see also section (13.6)). In spoken texts
the disambiguating factor is the melodic intonation, but in written texts, the punctuation,
in combination with lexical semantics (e.g. interrogative pronouns or adverbs) and the
appropriate phrase-structure and sentence rules seems to provide an efficient mechanism.
Though, the Greek grammar should still able to parse sentences without punctuation,
therefore we added the feature PUNCTUATION bool which determines at the top of the
syntactic structure if the simple utterance or the punctuation-utterance rules should be
used.

Thus we introduced a basic type for punctuation and two more types for period and ques-

tionmark that inherit directly from it.

18



3 CONSTRUCTION OF NEW TYPES

3.8 Punctuation

punctuation := sign &
[ SYNSEM [ LOCAL [ CAT [ HEAD punctmark ],
CONT [RELS <!#key!>,
HOOK.INDEX #argO,
HCONS 0Odlist ] 1],

LKEYS.KEYREL #key & [ ARGO #arg0 ] 1,
INTERROG bool,

UNKNOWN -,
PUNCTUATION + J.

prd := punctuation &
[SYNSEM.LOCAL.CAT [HEAD period],
INTERROG -,
UNKNOWN - ].
questionmark := punctuation &
[SYNSEM.LOCAL.CAT [HEAD period],
INTERROG -,
UNKNQWN + J.

Figure 3.19: Types for punctuation

19



Chapter 4

Internal Syntax of Noun Phrases

Modern Greek distinguishes between deverbal and non-deverbal nouns. Nouns bear in
the implementation the head feature [ ORIGIN origin | whose value is further subtyped
into deverbal and non-deverbal. In Modern Greek NPs can also consist of either two NPs
with the first NP in nominative or accusative case, the second in genitive case or they can
consist of an accusative NP and a PP. The sentence in example (7) shows a non-deverbal

noun (to kalathi) which combines with a genitive NP (¢is Marias).

(7) Metafero to kalathi tis Marias.
carry.PRES.3S the basket.ACC of Maria.GEN

“I carry the basket of Maria”.

The next example shows a deverbal noun (tin katastrofi) in combination with a genitive
noun (tis polis).

(8) Blepo tin katastrofi tis  polis.
see.PRES.1S the destruction.ACC of-the city. GEN

“I see the destruction of the city”.
As we have already mentioned, a complex NP may also consist of an nominative or ac-
cusative NP and a prepositional phrase. An example is given in (9).

(9) Blepo tin gunaika apo tin  Athina.
see.PRES.1S the woman.ACC from (the) Athens.ACC

“I see the woman from Athens”.
For the examples in (7) - (9) we have defined special Phrase Structure rules (henceforward
PS rules) which are explained in Chapter (13). The tree representations in Figures (4.1) -
(4.3) illustrate how the rules work.

The MRS representation bears the relation poss rel which inherits directly from the
noun-argl-relation of the Grammar Matrix. This relation determines that the value of
ARGO is the referential index of the “possessed” object (24 = to kalathi) and the value of
ARG1 is identified with the possessor (213 = tis Marias).

20



4 INTERNAL SYNTAX OF NOUN PHRASES

<h1,e2:NO_ASPECT:MOOD:TENSE,

5 { h3:metafero(e2,x4:3rd-sg-neut),
missing-subj-rule h8:to (x4,h10,h9),
h11:kalathi (x4),
v NP h12:tis (x13:3rd-sg-fem,h15,h14),
| ndev_ NP-NP-rule h16:Marias (x13),
Metafero /\ hl7:poss_rel (x4,x13),
NP NP hl:proposition_m _rel (h18) },
{ h9 QEQ h11,

h14 QEQ h16,
h18 QEQ h3 } >

to kalathi tis Marias

Figure 4.1: Tree and indexed MRS representation for the sentence in (7)

<h1,e2:NO_ASPECT:MOOD:TENSE,
S { h3:blepo(e2,x4:3rd-sg-fem),
h8:tin (x4,h10,h9),
hll:katastrofi (x4),
NP h12:tis (x13:3rd-sg-fem,h15,h14),
\|/ dev_ NP-NP-rule hi6:polis (x13),

/\ hi7:deverbal _rel (e9,x4,x13),

hl:proposition _m _rel (h20) },

missing-subj-rule

Blepo

NP NP { h9 QEQ hil,
hl4 QEQ h16,
tin katastrofi  tis polis h17 QEQ hS8,

h20 QEQ h3 } >

Figure 4.2: Tree and indexed MRS representation for the sentence in (8)

The MRS representation of sentences like the one in (8) denotes a deverbal_rel which
differs from the poss_relin the previous example in that it has an event variable (e9) which
shows that the verb relation is still in there. Moreover, the handle of the deverbal rel (h17)
is gqeq (equal modulo quantifiers) the handle of the determiner tin (h7).

In Figure (4.3) consider the MRS representation of complex nouns which consist of a
prepositional phrase modifying the NP. The pp mod_np_rel relation is a direct subtype
of the arg12-relation of the Grammar Matrix. It shares its event variable e18 with the
preposition apo. Furthermore, the value of its ARG1 attribute (z4) is token-identical to the
value of the modified NP #in gunaika.
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4 INTERNAL SYNTAX OF NOUN PHRASES

S
missing-subj-rule

/\

v NP
| NP-PP-rule
Blepo NP PP
tin gunaika P NP
N
apo tin thina

Figure 4.3: Tree and indexed MRS representation for the sentence in

<h1,e2:NO ASPECT:MOOD:TENSE,
{ h3:blepo(e2,x4:3rd-sg-fem),
h8:tin (x4,h10,h9),

hll: naika (x4),

hl2:apo (el3,x14:3rd-sg-fem),
h16:tin (x14,h18,h17),
h19:athina (x14),
hi7:pp_mod_np_rel (x4,e13),
hi:proposition_m _rel (h22) },
{ h9 QEQ h11,

h17 QEQ h19,

h22 QEQ h3 } >



et es

In Modern Greek, adjectives can appear either on the left hand side of the noun or on the
right hand side. In the latter case, the adjective needs a determiner. In the next sections,

we will show the syntactic and semantic behaviour of adjectives in Modern Greek.

xample (10) shows a construction of the form:
TA N NP.
The means that there can be one or several adjective(s) which precede(s) the noun.

They must bear the same case and agreement information as the noun.

(10) Metafero tin kokkini tsada.
carry.1S the red.AD bag.A

“I carry the red bag”.

\' NP

| /\

Metafero pET N
| adj-head-rule

PN

AD N

kokkini  tsada

tin

Figure .1: Tree representation of the sentence in (10)
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E TI ES

Figure .2: RS semantic representation of the sentence in (10)

Consider the RS semantic representation of the sentence in (10) which is shown in
Figure ( .2). The handle (L L) of the adjective (i.e., h11) is token-identical to the handle
of the noun (tsada bag ). Moreover, the value of the ARG1 of the adjective (z4) is linked
to the value of the ARGO feature of the noun.

In Modern Greek, adjectives might also appear on right hand side of the noun. In this
case they take a determiner:
TN( TA ) NP.
Note, if there are several adjectives, each of them takes its own determiner. The syntactic
reali ation of the sentence in example (11) is presented in Figure ( .3).
(11)  Metafero tin tsada tin kokkini.

carry.1S the bag.A the red.A
“I carry the red bag”.

The RS semantic representation of the sentence in (11) is shown in Figure ( .4). The
value of the ARGO attribute of the noun is linked to the ARG1 value of the adjective (z4).
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S
v NP.
| head-adj-rule
Metafero
NP AD

N

tin tsada DET AD

tin kokkini

Figure .3: Tree representation of the sentence in (11)

Figure .4: RS semantic representation of the sentence in (11)



t at on Pheno ena n Mo ern

ree

ne of the most important aspects of the grammar development so far has also been the
implementation of clitics and phenomena related to clitics in Modern Greek. In the fol-
lowing sections we describe the implementation of the liti doubling (cf., ordoni (2001))
and [liti sta king phenomena.

Modern Greek, in general, distinguishes mainly between genitive and accusative cli-
tics. ue to several significant properties' clitics in Modern Greek are considered to be
pronominal a zes rather than pronominal liti s, as is also the case in some Romance
languages, such as French, Italian and Portuguese (cf., Miller and Sag (1997), Monachesi
(199 ), Crysmann (1997), respectively).

The implementation of Modern Greek pronominal a xes in the grammar fragment follows
the mainstream and well-established PSG proposals. In PSG words may come along
with an argument structure (ARG ST E S ST), which determines the combinatorial po-
tential of a word, i.e., specific subcategori ation restrictions (cf., Manning and Sag (1999)).
The elements of the E s ST list may be of sort anoni al or of sort non anoni al (i.e. gaps
or a zes)

As a xes are not considered to be fully expressed syntactic elements, they do not
contribute to the geq constraints of the sentence. Moreover, they are not instantiated as

syntactic arguments of the verb. Instead, the ONTENT of the verb gets two additional fea-




LITI 1T ATION PHENO ENA IN O ERN REE

Figure .1: Type for a xes

tures AFFIX and AFFIX whose values are token-identical to the values of the ARGO feature
of the respective a xes. The semantic information encoded in the MRS representation, is
added by the verb type for transitive verbs (trans-lzm, see Section (8.1)). After the verb

combines with an a x, the projection still remains a verb instead of a fully saturated P.

The sentence in (12) is an example for clitic doubling. The direct object to koritsi (the
girl) is the element which is doubled by the a x to. The noun and the a x bear the same

agreement features (person, number, gender), as well as the same case.

(12) O Petros to fona ei to koritsi.
the Petros.NOM cl.A call.3S the girl.A

“Peter calls the girl”.

S <h1,e2:NO_ASPECT:MOOD:TENSE,
{ h3:0 (x4:3rd-sg-masc,h6,h5),
h7:petros (x4),

NP VP
h8:to (x9:3rd-sg-neut),
- /\ h10:fona o (x9, 12,e2,x4,x11:3rd-sg-neut),

Petros head lit\;oubl e NP hl4:to (x11,h14,h15),

/\ h17:koritsi (x11),

to koritsi hl:proposition__m _rel (h18) },
A v { h5 QEQ h7,
| | h15 QEQ h17,
to fona ei h18 QEQ h10 } >

Figure .2: Tree and MRS representation of the sentence in (12)
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Clitic Stacking constructions also involve a xes (one or more) which appear on the left

hand side of a transitive verb. If the Clitic Stacking construction contains two a xes,

the order is genitive first, accusative second. The following examples show Clitic Stacking

constructions (see also the tree representations and the MRS semantic representations)..
(13) O Petros mou tous fona ei.

the Petros.N cl.G.S cl.A.P call.3S

Peter is calling them for me .

<h1,e2:NO ASPECT:MOOD:TENSE,

S
/\ { h3:0 (x4:3rd-sg-masc,h6,h5),
VP h7:petros (x4),
NP h8:mo (x9:1st-sg-all-gend),

a -ternar -rule

/'\ h10:to s (x11:3rd-pl-masc),
h12:fona o (x9,x11,e2,x4, 13),

Petros

A v hl:proposition_m _rel (h15) },
| | | { h5 QEQ h7,
mou tous fona ei h15 QEQ h12 } >

Figure .3: Tree and MRS representation for the sentence in (13)

In the MRS representation in Figure ( .3) and are the variables of the two
a xes which appear as values of the AFFIX and AFFIX features of the verb?. The a xes
are part of the morphosyntactic features of the verb. Furthermore, the which appears
as the value of the ARG of the verb, is an unbound variable there is no direct object to

instantiate it.

(14) O Petros mou fona ei.
the Petros.N cl.G shout.3S

Peter shouts at me .

The indexed MRS representation in Figure ( .4) looks quite similar to the one in Figure

( .3) except for the verb bearing only one slot for the genitive a x denoted by the variable

(15) O Petros tous  fona ei.
the Petros.N cl.LA.P call.3S

Peter is calling them .

(16) O Petros tous fona ei se mena.
the Petros.N cl.A.P call.3S to me

Peter is calling them (close) towards me .
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S <h1,e2:NO_ASPECT:MOOD:TENSE,
{ h3:0 (x4:3rd-sg-masc,h6,h5),
VP h7:petros (x4),
head-a  -rule h8:mo  (x9:1st-sg-all-gend),
N h10:fona o (x9, 12,e2,x4, 11),
V4 hl:proposition_m _rel (h14) },

| | { h5 QEQ h7,

hl4 QEQ h10 } >

NP

Petros
mou fona ei

Figure .4: Tree and indexed MRS representation for the sentence in (14)

S <h1,e2:NO_ASPECT:MOOD:TENSE,
{ h3:0 (x4:3rd-sg-masc,h6,h5),
NP VP h7:petros (x4),
head-a  -rule h8:mo (x9:3rd-pl-masc),
PN hi0:fona o (x9, 12,e2,x4, 11),
Petros s
A V4 hl:proposition_m _rel (h14) },
| | { h5 QEQ h7,
tous fona ei h14 QEQ h10 } >
Figure . : Tree and indexed MRS representation for the sentence in (1 )

(17) O Petros mouto fona eito koritsi.
the Petros.N cl.G cl.A call.3S the girl.A

Peter is calling the girl for me .

xamples (1 ) and (17) also show Clitic Stacking constructions in Modern Greek. In
(1 ) the constructions consists of an a x in accusative case and a PP, while the construction
in (17) exhibits a combination of Clitic oubling and Clitic Stacking. The direct object
of the verb (to koritsi (the girl)) is doubled by the a x to and the sentence contains
a further a x in genitive case. In order to obtain the right syntactic structure of the
constructions shown above, the supertype for transitive verbs (trans-lzm) provides the
necessary semantic information: the value of the IN EX feature of the a xes points to
the AFFIX and AFFIX of the EYREL attribute of the verb (for more see the definition of

trans-lxm in modern_ greek tdl).
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REE

S
VP
NP
head-adjun t-rule
Petros
Vv PP
A \' se mena
tous fona ei
Figure
S
NP VP
Petros v NP
a -ternar -obj-rule
/'\ to koritsi
A A \'
mou to fona ei

<h1,e2:NO_ASPECT:MOOD:TENSE,
{ h3:0 (x4:3rd-sg-masc,h6,h5),
h7:petros (x4),

h8:mo (x9:3rd-pl-masc),
h10:fona o (x9, 12,e2,x4, 11),
h10:se (el4, 16,x15:1st-sg-all-gend),
h17:mena (x15),

h18:def np (x15,h20,h19),
hl:proposition_m _rel (h21) },

{ h5 QEQ h7,

h19 QEQ h17,

h21 QEQ h10 } >

: Tree and indexed MRS representation for the sentence in (1 )

<h1,e2:NO_ASPECT:MOOD:TENSE,
{ h3:0 (x4:3rd-Ssg-masc,h6,h5),
h7:petros (x4),

h8:mo (x9:1st-sg-all-gend),

h10:to (x11:3rs-sg-neut),

h12:fona o (x9,x11,e2,x4,x13:3rd-sg-neut),
h15:to (x13,h17,h16),

h18:koritsi (x13),

hl:prpstn (h19) },

{ h5 QEQ h7,

h16 QEQ h18,

h19 QEQ h12 } >

Figure .7: Tree and indexed MRS representation for the sentence in (17)
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In the Modern Greek grammar described here we have implemented verb types for the
indicative as well as for the subjunctive mood. The verb endings for the different persons

are as follows:
1st sg:
2nd sg:
3rd sg:
1st pl:
2nd pl:
3rd pl:

For project internal reasons we decided that the 1st person form appears as lexicon entry
for verbs. The rules which output the verbal in ectional paradigm appear in irule tdl.
These rules determine which endings the verbs should have in the different persons. As
verbs in Modern Greek have a different stem ending when appearing in the subjunctive
mood (irregular, e.g., ona o ona o but va o va 0), we decided to put the whole
verb form into the in ectional rule entry. Thus, the subjunctive form of the verb va o (1st,
sg, ind) is walo (1st, sg, subj), and so forth.

The entry for verb-lzm (see Figure (7.2)) should be straightforward now. It confirms
that the head is a verb which has empty S E and s R lists. The H ONS of verbs is an
empty difference-list. nly the value of the EYREL is copied into the RELS in order to get

the semantic information in the MRS representation.

31



ER OR HOLOGY

Figure 7.1: In ectional rules for singular, present tense, indicative and subjunctive mood

Inm _language tdl, there is one general lexeme type for verbs (cf., Section (7.1)), which has
been refined in order to define the subtypes for infinitives and finite verbs. The infinitives
have been used as base forms in the lexicon', and the types for the other forms have been
defined in lexical rules taking an infinitive as their argument.

A general lexeme-to-word rule (cf., matriz tdl) transformes all verb forms into words
(after in ection). Moreover, we have implemented a type verb- ord for the lexical rules,
which enables subject-verb agreement and copies the value of the L L (i.e., the handle) of

the verb into the LTO value of the content of the verb.
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Figure 7.2: Type for verbs

Figure 7.3: Type for verb-word
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The intransitive and (strict) transitive verbs have been implemented by adapting the com-
mon PSG lexical signs for such verbs. Moreover, an additional head feature UALIA has
been introduced its possible values are no- wal lo ation or lo atum. This is necessary
because of the different verb types defined in Chapter (9). The type for intransitive verbs

is shown in Figure (8.1).

Figure 8.1: Type for intransitive verbs

The type in Figure (8.1) shows that intransitive verbs have at most one element on the
su list and an empty ©O s list. The IN EX value of the subject and the ARG1 value
of the EYREL of the verb are token-identical.

Figure (8.2) shows the type for the predicative verb eimai (to be). It bears the head

feature R and has an empty O s list (for more on this verb type see Chapter
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Figure 8.2: Type for predicative verbs

(10)).

As Figure (8.3) shows, transitive verbs have a common-noun on their 0 s list. This
object may or may not take a determiner (cf., mass nouns like water ). Therefore, we do
not specify if the noun misses a specifier or not. As far as the semantics of the transitive
verbs are concerned: their EYREL is of type mne -argl2-rel which we have defined as
a subtype of argl2-relation of the Grammar Matrix. This new relation type adds the
attributes AFFIX and AFFIX to the EYREL list of the verb. The IN EX values of the two
(possible) a xes are token-identical to the values of the a x attributes ( a 1 and a 2).
Transitive verbs come along with a E s ST list where a xes are encoded. f course, the
two a xesonthe E S ST list of the verbs might be optional. In this case the E s ST list
of the verb is getting saturated after the application of one of the of the Phrase Structure

rules.
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Figure 8.3: Type for transitive verbs
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Figure 8.4: Type for verbs which have a P on their 0 §list

For verbs like zero (know) or thelo (want) which can take clauses or infinitives (  kno
that or o ou antthem to go ) as complements we have implemented a special
verb type trans-up omp-lzm (see Figure (8.4)) which bears a head feature o)

The head-vp omp-rule which we will explain in Chapter (13) combines these verbs with a

fully saturated phrase.

Modern Greek distinguishes two types of ditransitive constructions, the genitive ditransi-
tive construction and the double accusative ditransitive construction. Consider the exam-

ples in (18) and (19) which illustrate genitive ditransitive constructions in Modern Greek.

(18) O Petros dinei tis Marias to kalathi.
the Peter. NOM gi e.PRES.3S the Maria.GEN the basket.ACC

“Peter gi es Maria the basket”.
(19) O Petros dinei to kalathi stin  Maria.

the Peter.NOM gi e.PRES.3S the basket.ACC to-the Maria.ACC
“Peter gi es the basket to Maria”.
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NP VP

/\

Petros v NP

head- o ple ent -rule :
/\

to kalathi
A% NP
dineit  tis Marias

<h1,e2:NO_ASPECT:MOOD:TENSE,
{ h3:0 (x4:3rd-sg-masc,h6,h5),
h7:petros (x4),

h8:dino (e2,x4,x9:3rd-sg-fem,x10:3rd-sg-neut),
h1l:tis (x9,h13,h12),

hl4:marias (x9),

h15:to (x10,h17,h16),

h18:kalathi (x10),
hl:proposition _m _rel (h19) },

{ h5 QEQ h7,

h12 QEQ h14,

h16 QEQ hi8,

h19 QEQ h8 } >

Figure 8. : Tree and MRS representation for the sentence in (18)

wn

NP VP

Petros VP PP

head- o ple ent-rule :
/\ stin Maria

v NP
N
dinei  to kalathi

<h1,e2:NO_ASPECT:MOOD:TENSE,
{ h3:0 (x4:3rd-sg-masc,h6,h5),
h7:petros (x4),

h8:dino (e2,x4,x9:3rd-sg-neut,e10),
hll:to (x9,h13,h12),

hl4:kalathi (x9),

h15:stin (e10,x16:3rd-sg-fem),

hi18: ontra ted _det (x16,h20,h19),
h21:maria (x16),
hl:proposition_m _rel (h22) },

{ h5 QEQ h7,

h12 QEQ hl4,

n19 QEQ h21,

h22 QEQ h8 } >

Figure 8. : Tree and MRS representation for the sentence in (19)
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The MRS representations in Figures (8. ) and (8. ) show that predicates like dino
(give), which head genitive ditransitive constructions in Modern Greek are not polysemous,
i.e., their two variants do not denote two distinct meanings. The only difference of the
variants is that in (18) the recipient argument (Maria) is reali ed as a possessor (i.e.,
genitive NP), whereas in (19) it is reali ed as a goal (i.e., PP).

The type for ditransitive verbs like dino (give) or stelno (send) is shown in Figure
(8.7). The verb has two elements on its O s list, a noun which may have genitive
or accusative case and an underspecified element either in genitive case or accusative
case. The underspecification is due to the fact that a ditransitive verb allows either for a
prepositional phrase (PP) or an NP as second argument. This second argument is optional

which is indicated by the feature [0 T |

Figure 8.7: Type 1 for ditransitive verbs

ith a limited set of verbs the indirect object may surface with a morphological ac-
cusative case introduced without preposition. These verbs include the predicates serviro
(serve), plirono (pay) and didasko (teach). Consider the double accusative ditransitive

constructions in examples (20) and (21).

(20) O ser itoros  ser irei ton pelati enan kafe.
the waiter.NOM ser e.PRES.3S the customer.ACC a co ee.ACC

“The waiter ser es the customer a co ee”.
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(21) O ser itoros ser irei enan kafe ston pelati.
the waiter.NOM ser e.PRES.3S a co ee.ACC to-the customer.ACC

“The waiter ser es a co ee to the customer”.

S
NP VP
servitoros v NP

head- o ple ent-rule :
/\ enan kafe
NP
PN

servires  ton pelati

\%
|

<h1,e2:NO ASPECT:MOOD:TENSE,
{ h3:0 (x4:3rd-sg-masc,h6,h5),
h7:servitoros (x4),

h8:serviro (e2,x4,x9:3rd-sg-masc,x10:3rd-sg-masc),
hll:ton (x9,h13,h12),

hl4:pelati (x9),

hl5:enan (x10,h17,h16),

h18:kafe (x10),
hl:proposition_m _rel (h19) },

{ h5 QEQ h7,

h12 QEQ hi4,

h16 QEQ h18,

h19 QEQ h8 } >

Figure 8.8: Tree and MRS representation for the sentence in (20)

Figure (8.10) shows the type for the ditransitive verbs which participate in the dou-
ble accusative ditransitive construction (serviro plirono didasko). oth elements on the
O s list bear accusative case. The second argument of such verbs is optional as we have

already seen for the ditransitive verbs in Figure (8.7).
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NP

=~ T~

servitoros VP

head- o ple ent-rule

PN

| NP

servirei  enan kafe

PP

PN

ston pelati

<h1,e2:NO_ASPECT:MOOD:TENSE,
{ h3:0 (x4:3rd-sg-masc,h6,h5),
h7:servitoros (x4),

h8:serviro (e2,x4,x9:3rd-sg-masc,el0),
hll:enan (x9,h13,h12),

hl4:kafe (x9),

h15:ston (el0,x16:3rd-sg-masc),

h18: ontra ted _det (x16,h20,h19),
h21:pelati (x16),
hi:proposition_m _rel (h22) },

{ h5 QEQ h7,

n12 QEQ hi4,

h19 QEQ h21,

h22 QEQ h8 } >

Figure 8.9: Tree and MRS representation for the sentence in (21)

Figure 8.10: Type 2 for ditransitive verbs
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In this section we focus on valence alternating verbs in Modern Greek, which involve direct
objects and indirect prepositional complements. Such alternation patterns in Modern
Greek characteri e mainly the behaviour of verbal predicates which participate in the
so-called ocative Alternation phenomena (see ordoni 2003). For the implementation
of these verbal predicates in the Modern Greek grammar three main classes have been

distinguished:
Class 1: verbs that take either location or locatum as direct object
Class 2: verbs that only allow a location argument to be the direct object
Class 3: verbs whose direct object must be a locatum argument

These three main classes are subdivided in several subclasses of verbs each of which imposes
different requirements concerning their prepositional complements. The general type for
a transitive verb that also subcategori es for a PP is trans-pp-basi in Figure (9.1). It
denotes that the verb subcategori es for a subject and two elements on the o § list:
a direct object ( arg2) and a PP ( arg-pp). The E s ST list of the trans-pp-basi type
contains an (optional) element because a xes can also occur in constructions involving
PP-complements. The IN EX of thea x ( a ) is copied into the EYREL list of the verb.
Furthermore, we have defined a new relation type arg!2-plus-pp-rel which adds the feature
ARG to the existing EYREL features. This way, the PP complement contributes to the
semantics as argument of the verb in the MRS semantic representation.
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Figure 9.1: Type for transitive verbs with PP-complement

The Modern Greek verbs ortono (load), psekaso (spray), htipo (hit), among others, involve

at least two arguments: one denoting a lo ation and one denoting a lo atum. Thus, the

type for verbs which take a direct object (denoting either a location or a locatum)! and a

prepositional complement introduced either by the preposition me (with) or the preposition

sto (onto), inherits from trans-pp-basi , getting further specified the values of UALIA and
TY E.

Transitive =~ PP me-or-sto: for verbs which take the prep me or sto
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The verb adia o (empty) also falls under this first implementation class. It differs only as far
as the prepositional head of the prepositional complement is concerned the prepositioanl
complement is headed by the PP apo (of): The only difference in the verb type is the value
of the TY E:

Transitive PP apo: for verbs which take the prep apo

Not all locative verbs in Modern Greek alternate, i.e., verbs that are part of this second
implementation class take only a location argument as their direct object. The verbs gemi o

(fill) and skepa o (cover), for instance, admit a me-PP (with-PP) complement only:

Transitive =~ PP me: for verbs which take the prep me

n the other hand, the verbs therapevo (cure) and kathari o (trim) allow only for an apo-PP

complement:

Transitive PP apo: for verbs which take the prep apo

The verb therapevomai (cure) behaves differently than the verbs we have seen above. It
takes an apo-PP but no direct object. In order to deal with this kind of verbs in syntax,

we defined a special type, which allows only for one element on the 0 s list (see Figure

(9.2))-
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Figure 9.2: Type for verbs which take no direct object, but only the PP with apo

As we have already mentioned above, the third implementation class of verbs combines
only with an argument denoting a locatum as direct object. Again there are different types
of verbs which can be distinguished by the preposition they combine with. The following
three different types have been implemented they fall under the pattern we have already
seen in Sections (9.1) and (9.2).

Transitive = PP sto or apo: for verbs which take the preps sto or apo

Transitive PP sto: for verbs which take only the prep sto

Transitive PP apo: for verbs which take only the prep apo























































































