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Inflectional periphrasis in Persian

Olivier Bonami Pollet Samvelian
U. Paris-Sorbonne U. Paris 3

Grammars of Persian (e.g. Lazard et al., 2006) distinguish four

conjugational periphrastic construction types. The passive

construction is based on an inflected form of šodan ‘become’

preceded by a perfect participle (1). So-called ‘perfect’ forms

are based on an inflected form of budan ‘be’ preceded by

a perfect participle (2)—the auxiliary is a full word (2a), or

a clitic (2b) depending on tense and mood. The future is

formed with a special present tense form of xâstan ‘want’ fol-

lowed by a bare stem (3). Finally, the progressive is based on

an inflected form of dâštan ‘have’ followed by a finite form

(4).1

(1) In

this

tâblo

painting

foruxte

sold

mi-šav-ad.

UNBD-become.S1-3SG

‘This painting is sold.’

(2) a. Maryam

Maryam

in

this

tâblo=râ

painting=DDO

foruxte

sold

bud.

be.S2.3SG

‘Maryam had sold this painting.’

b. Maryam

Maryam

in

this

tâblo=râ

painting=DDO

foruxe=ast.

sold=be.PRS.3SG

‘Maryam has sold this painting.’

(3) Maryam

Maryam

in

this

tâblo=râ

painting=DDO

xâh-ad

become.S1-3SG

foruxt.

sell.S2

‘Maryam will sell the painting’

(4) Maryam

Maryma

dâr-ad

have.PRS-3SG

in

this

tâblo=râ

painting=DDO

mi-foruš-ad.

UNBD-sell.S1-3SG

‘Maryam is selling the painting.’

The differing properties of these four types of periphrasis

stem from different origins as finite, infinitival or participial

complements, and different degrees of grammaticalization,

going from the quasi-analytic passive to the recently mor-

phologized present perfect, through truly periphrastic forms

that need to be integrated into inflectional paradigms despite

being multi-word expressions. We assume that the different

properties call for different analyses. We propose four con-

trasting analyses relying on the combination of an HPSG ap-

proach to feature geometry and syntactic combination, and

an approach to paradigm organization and morphological

exponence based on Paradigm Function Morphology (PFM;

Stump, 2001). Interestingly, this combination of analytic

tools allows us to treat the whole array of periphrastic con-

structions as lexical in origin—no phrasal construction or

multi-word lexical entry of any kind is required.

1The glosses use the following abbreviations. BD: bounded aspect; DDO:

definite direct object; EZ: Ezafe; NEG: negation; PRF: perfect; PRS: present;

S1: first stem (a.k.a. the present stem); S2: second stem (a.k.a. the past stem);

SBJV: subjunctive; UNBD: unbounded aspect.

1 Synthetic conjugation in HPSG/PFM

Before we address the analysis of periphrastic forms, we start

with an account of synthetic conjugation. (5) lists the syn-

thetic subparadigms of the lexeme xaridan ‘buy’, using the

positive 2SG form as an illustration.

(5) a. Finite forms:

i. Simple present: mi-xar-i

ii. Simple bounded past: xarid-i

iii. Simple unbounded past: mi-xarid-i

iv. Simple subjunctive: be-xar-i

v. Imperative: be-xar

b. Nonfinite forms:

i. Infinitive: xarid-an

ii. Present participle: xar-ande

iii. Perfect participle: xarid-e

iv. Gerund: xar-ân

Persian verbs exhibit a morphomic stem alternation (here xar

vs. xarid). Neither stem is predictable from the other in gen-

eral, and both stems are used in a combination of contexts

which do not form a natural class. Affixal exponents realize

unbounded aspect in the indicative (mi-), irrealis mood (be-

), negation (na- or ne-, not illustrated here), type of nonfinite

form (-e vs. -ande vs. -an vs. -ân), and subject agreement

for finite forms. Within Paradigm Function Morphology, this

rather simple position class system can be accounted for us-

ing the system of rule blocks outlined in (6). Remember that

in PFM, realization rules are organized in successive blocks.

When attempting to realize a given set of morphosyntactic

feature, the most specific applicable rule within the block is

chosen. (7) are sample rules from block V, written using the

conventions of citepAckerman04: while (7a) asks that finite

verbs with a 2.SG subject take the suffix -i, the more specific

(7b) indicates that the suffix is dropped in the imperative.

(6)

III II I IV V

na- mi- stem-selection -e -am

ne- -ande -i/;

be- an -ad/;

-im

-id

-and

(7) a. XV ,σ : {PER 2, NB sg} −→ X i

b. XV ,σ : {PER 2, NB sg, MOOD imper} −→ X

Since the integration of HPSG and PFM will be essential to

our account of periphrastic conjugation, it is important that

we specify how we intend to do it. The task is not trivial, be-

cause of PFM’s reliance on comparisons of feature structure

descriptions, which can not easily be formulated in existing
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description languages for HPSG grammars. Rather than at-

tempting a direct integration, we propose to use a PFM gram-

mar to further constrain the class of signs satisfying an HPSG

theory. Specifically, we rely on a slight reorganization of the

feature geometry for head values as in (8), where MORSYN

groups features that get realized in inflection and LID assigns

a specific index to each lexeme (Spencer, 2005; Sag, 2007).

We then define a version of PFM that is exactly like that of

(Stump, 2001) except for the fact that (i) typed feature struc-

tures are used to model morphosyntactic feature bundles in-

stead of category structures à la (Gazdar et al., 1985); and (ii)

the rules output valence lists in addition to phonological rep-

resentations (see below section 4 for motivation). The meta-

constraint in (9) then links the two grammars.

(8) head→







head

LID lexemic-index

MORSYN morsyn







(9) A sign of type word meeting the description














PHON 1

VAL 2

HEAD

[

LID 3

MORSYN 4

]















is well-formed only if the PFM grammar licenses pho-

nology 1 and valence 2 as a realization of the features
4 for the lexeme 3 .

2 The passive

The passive in Persian is a typical complex predicate con-

struction, whose properties are parallel to those of copula-

predicative complement constructions. The auxiliary šodan

is clearly the head: all inflectional information, e.g. negation

(10), is realized on the auxiliary. The participle-auxiliary se-

quence is syntactically flexible: adverbs may intervene (11),

the auxiliary may be scrambled over the participle (12). and

long-distance fronting of the participle is possible (13).

(10) In

this

tâblo

painting

foruxte

sold

ne-mi-šav-ad.

NEG-UNBD-become.S1-3.SG

‘This painting is not sold.’

(11) In

this

tâblo

painting

foruxte

sold

hatman

certainly

šod.

become.S2

‘This painting was certainly sold.’

(12) In

this

tâblo

painting

šod

become.S2

robude

stolen

va

and

foruxte.

sold

‘It is this painting which was stolen and sold’

(13) Foruxte

sold

fekr

thought

mi-kon-am

UNBD-do.S1-1SG

[ agar

if

in

this

tâblo

painting

__ be-šav-ad

SBJV-become.S1-3SG

(. . . )]

‘I think that if this painting is sold (. . . ).’

To account for this we rely on an argument composition anal-

ysis in the spirit of (Hinrichs and Nakazawa, 1994) and sub-

sequent work. Specifically we propose the lexical entry in

(14) for the auxiliary lexeme šodan, giving rise to analyses

such as that in (15). Note that under our analysis there is no

passive participle, and subject demotion is effected directly

in the auxiliary’s entry. This is appropriate because (i) per-

fect participles are always active except in the periphrastic

passive constructions (e.g. participial clauses with transitive

head verbs take direct objects), and (ii) for semantic reasons

there is no hope of using the same lexical entry for the aux-

iliary šodan and the full verb šodan (contrary to what hap-

pens in languages where the passive auxiliary coincides with

the copula). Finally, note that under our analysis voice is not

an inflectional category in Persian: the active-passive oppo-

sition is dealt with entirely within syntax.

(14)





































HEAD

[

LID šodan-aux
]

CONT 1

VAL L ⊕

〈























FORM part

PERFECT +

POL +

CONT 1

VAL 〈NP〉⊕ L

LEX +























〉





































(15) S

2 NP

in tâblo

3

[

V[perf-part]

VAL 〈 1 , 2 〉

]

foruxte











V [bnd-past,3sg ]

VAL

〈

2 , 3

[

V[perf-part]

VAL 〈 1 , 2 〉

]〉











H

šod

3 Two sets of forms based on budan

There are five different subparadigms based on budan, illus-

trated here in (16). These contrast in two independent ways.

(16) a. Complex present: xaride=i

b. Complex bounded past: xaride bud-i

c. Complex unbounded past: mixaride=i

d. Complex subjunctive: xaride bâš-i

e. Compex perfect: xaride bude=i

3.1 Morphologized vs. truly periphrastic forms

In the complex present and the complex unbounded past,

the perfect participle combines with the present clitic form

of the auxiliary, which is homophonous with the exponent

of subject agreement except for 3SG (there is also a nonclitic

form of present budan, but it may not be used in this con-

struction). In the complex bounded past and complex sub-

junctive, the perfect participle combines respectively with

the bounded past and subjunctive forms of the auxiliary. Fi-

nally the complex perfect cumulates two forms of the auxil-

iary: the participle bude and the present form clitic (here =i).

There is strong evidence that the forms historically based on

the clitic auxiliary have undergone morphologization in con-

temporary Persian. First, the sequence cannot be interrupted
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in any way; in particular, adverbs are excluded (17), as is par-

ticiple fronting (18). Second, the distribution of the unboun-

ded aspect marker mi- is otherwise unexplainable: it is the

full construction, not the participle, that is unbounded. Fi-

nally, colloquial Persian allows a form of vowel reduction in

the 3SG that is peculiar to these forms (19a): comparable con-

tructions where the clitic auxiliary combines with an adjec-

tive do not give rise to the same pattern (19b).2

(17) *Rafte

left

hatman=ast.

certainly=be.S1.3SG

‘(S)he has certainly left.’

(18) *Ne-mi-rafte

NEG-UNBD-gone

sâlhâ

years

Maryam

Maryam

be

to

madrase=ast.

school=be.S1.3SG

‘For years, Maryam didn’t go to school’

(19) a. raft"e=ast

left=be.S1.3SG

→ raft"e:

‘(S)he left.’

b. bard"e=ast

slave=be.S1.3SG

→ bard"ast

‘(S)he is a slave.’

Compare now the situation of forms that are based on a non-

clitic auxiliary. The participle-auxiliary combination is more

constrained than it is in the passive; in particular, neither ad-

verbs (20) nor object clitics (21) can occur between the two

verb forms, and negation must be realized on the participle

(22). In addition, scrambling is excluded (23). However, the

combination is not lexical, since the participle can be extrac-

ted (24).

(20) * Maryam

Maryam

dide

seen

hatman

certainly

bud=aš

be.S2=3SG

(21) a. Maryam

Maryam

dide

seen

bud=aš.

be.S2=3SG

‘Maryam had seen him.’

b. * Maryam

Maryam

dide-aš

seen=3SG

bud.

be.S2

(22) Maryam

Maryam

Omid-râ

Omid-DDO

na-dide

NEG-seen

bud.

be.S2

‘Maryam hadn’t seen Omid.’

(23) * Maryam

Maryam

Omid-râ

Omid-DDO

bud

be.S2

dide.

seen

(24) Foruxte

sold

fekr

thought

ne-mi-kon-am

NEG-UNBD-do.S1-1SG

[ _

bâš-ad

be.SBJV-3SG

in

this

tâblo=râ

painting=DDO

].

‘I don’t think that s/he has sold this painting.’

2The only piece of evidence pointing in the other direction is the possibil-

ity for the auxiliary to have wide scope over a coordination of participles.

However the existence of sublexical coordination in numerous languages

calls into question whether this is a strong argument against a morphologi-

cal analysis. We leave this issue for future research.

3.2 Semantic import

The use of a form based on budan may have two types of se-

mantic import. The complex bounded past (25) and complex

subjunctive (26) express respectively the past perfect and the

subjunctive perfect. The complex unbounded past however

does not express perfectivity at all. Rather, it has an evidential

value (Windfuhr, 1982; Lazard, 1985; Jahani, 2000). Whereas

the simple bounded past is used when the speaker has direct

evidence for what she is asserting, the complex bounded past

is used in contexts where the evidence is only indirect, as in

(27).

(25) Qabl

before

az

from

inke

that

Omid

Omid

be-res-ad,

SBJV-arrive.S1-3SG

Maryam

Maryam

birun

out

rafte

gone

bud.

be.S2

‘Maryam had left (before Omid arrived).’

(26) Fekr

thought

mi-kon-am

UNBD-do.S1-1SG

Maryam

Maryam

mariz

sick

bude

been

bašad.

be.SBJV-3SG

‘I think Maryam has been sick.’

(27) (Banâ bar gofte-ye

According to-EZ

Omid)

Omid

Maryam

Maryam

dar

in

sâl-e

year-EZ

1950

1950

in

this

xâne-râ

house-DDO

mi-sâxte=ast.

UNBD-built=be.S1.3SG

‘According to Omid, Maryam would have been build-

ing this house in 1950.’

The complex present is ambiguous between a perfect and

an evidential value: it can be interpreted either as a present

perfect (28a) or as a bounded past with indirect evidential-

ity (28b). Finally, the complex perfect expresses both perfec-

tivity and indirect evidentiality: it is the indirect evidential

equivalent of the complex bounded past (29). Note that this

corresponds transparently to the fact the the complex perfect

includes two realizations of the copula.

(28) a. Maryam

Maryam

tâze

new

reside=ast.

arrived=be.S1.3SG

‘Maryam has just arrived.’

b. (Banâ bar gofte-ye

According to-EZ

Omid)

Omid)

Maryam

Maryam

in

this

xâne-râ

house-DDO

dar

in

sâl-e

year-EZ

1950

1950

xaride=ast.

bought=be.S1.3SG

‘According to Omid, Maryam bought this house in

1950.’

(29) (Az qarâr),

apparently

qabl

before

az

from

inke

that

Omid

Omid

be-res-ad,

SBJV-arrive.S1-3SG,

Maryam

Maryam

birun

out

rafte

gone

bude=ast.

been=be.S1.3SG

‘Apparently, Maryam had left before Omid arrived.’

As can be seen in (30), if the present perfect is ignored, mor-

phosyntactic properties align nicely with morphologized vs.

syntactic combinations: the morphologized forms are used
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for indirect evidentiality, as stated by rules (31); while the tru-

ly periphrastic forms are used to express the perfect. The fact

that the present perfect is unexpectedly synthetic calls for

an paradigmatic analysis: this seems to be a standard case

of syncretism, where the exponents used to realize a certain

feature set (here indirect bounded past) are reused in some

unrelated part of the paradigm. However, for such an analy-

sis to be stated, one needs to treat perfect as an inflectional

category, and thus to integrate the truly periphrastic forms in

the inflectional paradigm (Ackerman and Stump, 2004).

(30)
PAST

PRESENT DIR. EV. IND. EV. SBJV

BD ***
bounded

past

complex

present simple

UNBD
simple

present

unbd

past

cpl. unbd.

past

sbjv

PRF
complex

present

complex

bnd. past

complex

perfect

complex

sbjv

(31) XV ,σ : {EVID indir} −→ X e (block IV)

XV ,σ : {EVID indir,3sg} −→ X ast (block V)

4 Valence as exponence

As the last section stressed, what we need is a way to treat per-

fect forms as part of the inflectional paradigm, while allow-

ing for the fact that they correspond to a combination of two

words, one of which may be extracted. The solution we ex-

plore here can be stated informally as follows: a perfect form

of a lexeme Y is a word whose phonology is borrowed from

that of a form of the lexeme budan, but which subcategorizes

for a perfect participle of this same lexeme Y . For instance,

the 3SG positive complex bounded past of xaridan meets the

description in (32). Notice the discrepancy between the lex-

emic index and the phonology. Because of the VC + specifica-

tion, (32) gives rise to a verbal complex, which contrasts with

our analysis if the passive (15) and accounts for the tighter

solidarity of the verbal sequence. In addition, it will allow for

the extraction of the participle within any HPSG approach to

extraction.

(32)



























































PHON bud

HEAD



















LID xaridan

MORSYN













TNS past

PRF +

AGR 3sg

POL +































VAL

〈

NP, NP,

























LEX +

VC +

LID xaridan

MORSYN







FORM part

PRF +

POL +































〉



























































The challenge now is to derive (32) in a principled way, while

integrating it within an inflectional system where perfect

forms may be realized either synthetically or periphrastically.

The approach we propose is based on an extension of the

power of realization rules in the spirit of (Spencer, 2005). In

classical PFM, realization rules relate phonology-lexemic in-

dex pairs to phonology-lexemic index pairs. We propose that

valence lists be added to the picture. The rule licensing (32) is

given in (33). To realize a feature structureσ verifying [PRF +],

one should refer the phonology to that of the corresponding

bounded positive nonperfect form of budan, and add to the

valence list a requirement for a form of Y realizing the same

feature set except for the fact that it is a participle.3

(33)







PHON X

LID Y

VAL Z






, σ :

[

PRF +

]

−→











































PHON refer















PHON X

LID budan

VAL Z






, σ\







PRF −

ASP bnd

POL +






, I-V









LID Y

VAL Z⊕

〈

















LEX +

VC +

HEAD





LID Y

MORSYN σ\
[

FORM part
]





















〉











































This approach to periphrastic perfect forms has two definite

advantages. First, it is syntactically reductionist: periphra-

sis is reduced to valence; no phrasal constructions or lexi-

cal entries are needed; no competition between morphology

and syntax (e.g. Poser, 1992; Bresnan, 2001) needs to be or-

cherstrated. Second, since (33) is an inflectional realization

rule, it interacts with other such rules under the logic of rule

specifity independently needed for affixal exponence. For in-

stance, the fact that the present perfect is syncretic with the

(synthetic) indirect bounded past can be accounted for by the

rule in (34), which overrides the application of (33) because

of specificity.

(34)







PHON X

LID Y

VAL Z






, σ :

[

TNS prst

PRF +

]

−→





















PHON refer















PHON X

LID Y

VAL Z






, σ\







ASP bnd

PRF −

EVID ind






, I-V









LID Y

VAL Z





















5 The future

The future shares many of the properties of the periphrastic

perfect forms, two notable exceptions being the morphologi-

cal makeup of the auxiliary and nonfinite form, and the order

3This is a portmanteau rule of referral covering blocks I to V, thus bypass-

ing completely synthetic exponence. σ\τ is the description that is identical

to σ except where the features mentioned in τ differ from those in σ. As the

reader can check, the meta-constraint in (9) makes sure that the valence re-

quirement added by the realization rule will indeed constrain the valence of

the word within the HPSG grammar.
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between them (see the introduction). It can be accounted for

using a rule that is quite similar to (33), and LP rules sensi-

tive to verb form to account for the differing order. For lack

of space we can not provide more details in this abstract.

6 The progressive

All unbounded forms may give rise to a progressive interpre-

tation, but that interpretation can also be forced by using the

periphrastic construction illustrated in (4). Unlike the ones

we discussed so far, this construction results from the gram-

maticalization of a finite complement clause construction,

and all relevant evidence points to the fact that an embed-

ded clausal structure is still present.4 The nonauxiliary verb

is unmistakably a finite form; it occurs on the right of the aux-

iliary, as finite complement clauses occur on the right of their

head. No complementizer can be used, but complementiz-

ers are optional for finite complements (35). Complements

normally occur between the two verbs; they can scramble to

the left of the auxiliary, but this is also possible with clausal

complements (36). Finally, object clitic pronouns must be

realized on the nonauxiliary verb, and cannot climb to the

auxiliary (37).

(35) a. Maryam

Maryam

dâr-ad

have.S1-3SG

(*ke)

COMP

ketâb

book

mi-xân-ad

UNBD-read.S1-3SG

‘Maryam is reading a book.’

b. Maryam

Maryam

mi-xâh-ad

UNBD-want.S1-3SG

(ke)

COMP

bâ

with

Omid

Omid

har

every

ruz

day

be

to

sinemâ

theatre

be-rav-ad

SBJV-go.S1-3SG

‘Maryam wants to go to theatre with Omid every-

day.’

(36) a. Maryam

Maryam

in

this

ketâb=râ

book=DDO

dâr-ad

have.S1-3SG

mi-xân-ad

UNBD-read.S1-3SG

‘Maryam is reading this book.’

b. Maryam

Maryam

bâ

with

Omid

Omid

mi-xâh-ad

UNBD-want.S1-3SG

(ke)

COMP

har

every

ruz

day

be

to

sinemâ

theatre

be-rav-ad

SBJV-go.S1-3SG

‘Maryam wants to go to theatre with Omid every-

day.’

(37) a. Maryam

Maryam

dâr-ad

have.S1-3.SG

mi-xân-ad=aš

UNBD-read.S1-3SG-=3SG

‘Maryam is reading it.’

b. * Maryam

Maryam

dâr-ad=aš

have.S1-3SG=3SG

mi-xân-ad

UNBD-read.S1-3SG

This data can be accounted for by assuming a slightly idio-

syncratic lexemic entry for the auxiliary dâštan. This entry

4Persian raising and control constructions normally rely on a finite unsat-

urated complement clause. Infinitival complements are available only in a

very formal register.

assumes that prog is a subtype of the ASPECT value unbd (un-

bounded). As a result of its lexeme-level specification, this

auxiliary is defective for all subparadigms except the present,

the unbounded past and the complex unbounded past, in ac-

cordance with the facts.

(38)

































HEAD





LID dâštan-aux

MORSYN 1

[

ASP prog
]





CONT 2

VAL

〈

3 ,













MORSYN 1

MARKING none

CONT 2

VAL 〈 3 〉













〉
































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Construction-based adjunct extraction

Rui P. Chaves
University at Buffalo, SUNY

HPSG 2009

1 Introduction

Certain modifier phrases can be extracted, as noted by Pollard and Sag (1994). This is
the case of adverbial phrases and prepositional phrases, as illustrated below.

(1) a. [On Monday], I think that [Kim went home very late ].

b. [Yesterday], it seems that [Kim arrived home very early ].

c. [How often] do you think that [Fred was late this week ]?

(2) a. *[Tall], I saw the man.

b. *[Who shot the sheriff], I met the man .

Pollard and Sag (1994, 387) propose a lexical rule that applies to verbs and adds adjuncts
to slash. This account was later revised in Bouma et al. (2001). The latter assumes that
post-verbal modifiers are in fact complements. And since these elements are complements,
then adjunct extraction is handled in exactly the same way as the extraction of arguments.

The adverbs-as-complements analysis finds some cross-linguistic evidence in the lit-
erature, as noted in Bouma et al. (2001). However, this view is not without problems.
First, there is no semantic sense in which these adverbs can be seen as verbal arguments.1

Second, Levine (2003) notes that this analysis requires further assumptions in order to
account for cases that would otherwise be standard VP adjunction, as in (3).

(3) Nobody can [[drink four beers and eat two hotdogs] [under fifteen seconds]].

If the PP is a complement, then something else must be assumed in order to capture this
sentence. For example, one would have to assume that the PP is extraposed ATB or Right-
Node Raised. But these hypotheses are at odds with the semantic interpretation that the
PP obtains, which ranges over the total time interval denoted by the two conjuncts. In
contrast, this reading is trivially obtained if the PP simply adjoins to the conjoined VP.

(4) Nobody can [[drink four beers]e1
and [eat two hotdogs]e2

]e1+e2
[under fifteen seconds].

There is good evidence that plurality-forming conjunction operates beyond the nominal
part of speech, and that it can also form event pluralities (Bach 1986; Lasersohn 1995;
Link 1998), as illustrated below. Sentence (5a), adapted from Oehrle (1987), describes the
frequency of two joint event-types, not of independent frequencies of occurrence.

(5) a. Often, [[I go to the beach]e1
and [you go to the city]e2

]e1+e2
.

1In the final version of this paper I will discuss case marking of adverbial nominals.

1
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b. Sue [[[got dressed]e1
and [dried her hair]e2

]e1+e2
, [in exactly twenty seconds]].

c. You can’t simultaneously [[drink]e1
and [drive]e2

]e1+e2
.

Levine (2003) raises further objections about the ‘adverbs as complements’ analysis,
with the datum in (6), where the extracted phrase In how many seconds flat obtains a
collective reading over the three events denoted by the entire embedded coordinate VP,
not over each conjunct.

(6) In how many seconds flat do you think that [Robin found a chair, sat down and took
off her logging boots]?

This utterance is a query about the total time occupied by the occurrence of three (possibly
overlapping) events. Such a reading suggests that the topicalized constituent is not a
complement of anything in the sentence. If it were, then the adjunct should be predicating
over each of the conjuncts separately, not the higher VP coordination node.

Levine (2003) – but see also Sato and Tam (2008) – propose that slash paths are
terminated by traces, and therefore a modifier like the one in (7) can trivially be adjoined
to a conjoined VP. When it does, it adds itself as an unbounded dependency, which is
percolated and linked to a filler like any other unbounded dependency.

(7)












phon 〈〉

synsem







loc 1

[

head adv
]

slash
{

1

}



















There are two problems for this approach. First, the introduction of traces forces the
grammar to become more complex in order to prevent overgeneration in coordination. In
particular, the grammar will require extra constraints to capture the Conjunct Constraint,
which falls out as a prediction of a traceless grammar (Bouma et al. 2001). See also
Sag (2000) for a review of the standard arguments for the existence of traces, and their
problems. A second issue is that nothing in Levine (2003) prevents the adverb trace in (7)
from being adjoined to each of the VP conjuncts, instead of the coordinate mother VP. If
it assumed – as standardly is assumed – that slash values are structure-shared between
daughters and mother in symmetric coordination, then one would obtain an impossible
interpretation where each conjunct event is the same. This is illustrated schematically in
Figure 1. The problem that Levine (2003) falls prey is related to the one discussed in
Levine and Hukari (2006, 159), where structure-sharing slashed event-modifying adjuncts
originating in each conjunct yield a description that no sign can satisfy.

That is not to say that distributive interpretations of the adverb do not exist. These
are a different matter entirely. For example, one can argue that an adverb like yesterday is
distributive in the sense that when applying to a sum of events like e1 +e2 then it does not
yield a collective predication (i.e. yesterday(e1 + e2)), but rather a distributive one (i.e.
∀e ∈ e1+e2 → yesterday(e)). Which adverbs are distributive, which are collective, and
which are ambiguous is a matter of lexical specification, similar to how verbs like smile,
meet, and hire can interpret their pluralic NP arguments in different ways. In my view this
is what is happening in the ambiguous example from Levine and Hukari (2000,186), shown
below. Although the PP attaches to the higher VP coordination, it can apply distributively
to each event in the sum e1 + e2, or collectively.

2
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VP
slash { 2 }

VP
slash { 2}

1 VP: e 2 Adv
[mod 1 :e]

t

Conj VP
slash { 2 }

1 VP: e 2 Adv
[mod 1 :e]

t

Figure 1: ATB adverbial extraction and impossible descriptions

(8) Robin [stands on his head and falls off his chair]e1+e2
in order to attract people’s

attention.

Sag (2005) proposes that the extracted phrase in how many seconds flat is a comple-
ment, but one that is allowed to semantically outscope the verb structure that it modifies.
The idea is that in a coordinate structure, it should follow that the PP extracted ATB is
required to simultaneously outscope each of the verbs heading the conjuncts, thus obtain-
ing wide scope over the entire coordination. The main problem of this approach, in my
view, is that there is no evidence that the modifier in X seconds is semantically scopal.
Consider the examples in (9). The intersective modifiers in (9a) do not give rise to scope
ambiguities, while the scopal modifiers in (9b) trigger an ambiguity with respect to the
wide or narrow scope interpretation of the indefinite subject:

(9) a. A spy photographed the documents yesterday / in twelve seconds.

b. A spy probably / usually photographed the documents.

Below I propose construction-based account of (6) which has nothing special to say
about coordination, applies to both intersective and scopal modifiers, does not rely on
traces, does not have to assume the adjuncts-as-complements analysis, and does not require
extra assumptions about rightward extraction.

2 A traceless constructional formulation

In this section I provide what is in effect a rule-based traceless version on Levine (2003).
Although this rule is for English, the approach can also be adapted to other languages,
by making it either a lexical rule or a rule that applies to sentences rather than VPs,
depending on the language. Furthermore, the usage of a feature adj as in Levine and
Hukari (2006) or Sato and Tam (2008) can ensure that in gap threading languages the
verb can have access modifiers higher up in the tree structure, as their slash values.

Following the grammar fragment in Ginzburg and Sag (2000) in general terms, I propose
a unary-branching phrasal rule that allows adjuncts to modify a VP as members of slash:

3
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(10) Adjunct Extraction Rule:

adj-extr-phr ⇒































synsem







loc 1

slash 2 ∪

{

XP
[

mod 3

]

}







dtrs

〈

3













synsem













loc 1







head verb

spr 〈[...]〉

comps 〈〉







slash 2

























〉































The Generalized Head Feature Principle will percolate the head’s slash values in
the tree structure. Moreover, since (10) is independent from coordination, it can also
operate in non-coordinate cases. The account is illustrated in Figure 2. The VP daughter
is modified by an adverbial phrase located in slash. Thus, yesterday modifies the event
plurality that VP conjunction yields.

S
[

slash { }
]

1 AP

Yesterday

S
[

slash { 1 }
]

NP

I

VP
[

slash { 1 }
]

V

think

S
[

slash { 1 }
]

NP

Kim

VP


slash

{

1

[

mod 2

]

}





2 VP
[

slash { }
]

came too early and left too late

Figure 2: A modifier adjoining into slash

The next question to ask is what prevents ATB adjunct extraction as discussed in §1. In
Copestake et al. (2006), existentially quantification of events is often omitted for simplifi-
cation purposes, but if one makes such quantification explicit – as in ∃e left(e, kim) – then
the adjunct extraction rule cannot apply to each VP conjunct because the resulting seman-
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tic structure is ill-formed, according to general MRS well-formedness conditions. Consider
the parse in (11).

(11) [Under how many seconds flat] did Kim [pack and escape ]?

Each adjunct is located in the slash value of each VP conjunct, and predicates the re-
spective event. The modifiers must be one and the same at the coordination level, because
the coordination rule imposes identity of syn values (as for example, in Beavers and Sag
(2004)). Thus, the adverbial phrase filler has to predicate the very same event across con-
juncts, and has to be simultaneously located under the scope of each existential quantifier.
This yields an ill-formed MRS structure because the underspecified representation cannot
describe a tree structure, as depicted in Figure 3. Arrows denote underspecified semantic
subordination constraints. Here, k is the shared subject index of Kim, and e

′ = e1 = e2 .
Both of these facts are consequences of the coordination rule.

seconds-of-duration(s, e
′ )

∃ e ( e = e1 + e2 ∧ ∃ e1 (...)∧

pack( e1 , k ) escape( e2 , k )

∃ e2 (...)

Figure 3: ATB adjunct extraction yielding an illegal MRS representation

3 Conclusion

This paper shows how a traceless construction-based account of modifier extraction in
HPSG can be obtained for English, without some of the shortcomings of other accounts.
There is no need to postulate traces, rightward extraction, or that non-scopal modifiers
are scopal complements. The account boils down to a construction that can introduce
adverbial unbounded dependencies in verbal structures.

4 Future work

There is another route for dealing with cumulative readings of extracted modifiers that
has not been explored in the literature. I will argue that in this view, the phenomenon
of cumulativity in adverbial extraction is but a special case of a more general mechanism
that shows up elsewhere in the grammar, and that it has nothing to do with extraction
or with modifiers. This traceless approach noes not fall prey to the problems reviewed in
this paper, and dispenses extra grammar rules such as the Adjunct Extraction Rule

as well as extra features like adjs.
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Deriving superficial ergativity in Nias
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Case assignment in the Indonesian language Nias (Brown, 1997, 2005;
Donohue and Brown, 1999) is standardly assumed to belong to the ergative
type. The main evidence for this typological categorisation comes from the
fact that case marking of the S(ole) argument in intransitives patterns with
that of the O(bject) argument in transitives. The A(gent) of transitives,
however, features case marking which is clearly distinct from the S(ole)
argument of intransitives, yielding a partitioning characteristic of other
ergative languages.

(1) manavuli
return

sui
again

[n-ama-da
MUT-father-1.PL.IN.GEN

Tohonavanaetu]
Tohönavanaetu

ba
LOC

Maenamölö
Maenamölö
‘Ama Tohonavanaetu came back again to Maenamölö.’ (Donohue and
Brown, 1999)

(2) I-a
3.sg.RLS-eat

[m-bavi]
MUT-pig

[ama
father

Gumi]
Gumi

‘Father Gumi eats pig.’ (Donohue and Brown, 1999)

Mutation in Nias is not a mere surface-phonological effect: as detailed in
Donohue and Brown (1999), obliques can intervene between the verb and
the mutated S or O argument, as shown below.

(3) I-be
3SG.RLS-give

khö-nia
OBL-him

g-ana’a.
MUT-gold

‘He gave him (the) gold.’ (Donohue and Brown, 1999)

Further evidence against a surface-phonological view is corroborated by
the fact that Nias also features constructions with two mutated NPs, e.g.
with experiencer verbs like ta’u ‘fear’, or in the imperfective of transitive
verbs.

(4) A-ta’u
ST-fear

m-ba’e
MUT.monkey

n-ono
MUT.child

matua

‘The monkey is afraid of the boy.’ (Brown, 2005)

1
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Besides case marking morphology for nouns, the ergative pattern is also
salient in the pronominal system: as detailed in Brown (1997), pronominal A
arguments are realised as prefixes on the verb (in the realis), whereas both S
and O arguments are realised as independent pronominals in their canonical
syntactic position.

What is striking about Nias, however, is that absolutive case is mor-
phologically marked (by mutation), wheras ergative is the unmarked case.
Similarly, it is the (unmarked) ergative case which is used in citation contexts,
for topicalised arguments, or in elliptical answers consisting of a single NP
(Brown, 1997). According to Donohue and Brown (1999), this constitutes a
clear exception to Dixon’s (1994) claim that absolutive case should universally
be expressed by unmarked case morphology.

Agreement in Nias is likewise peculiar: while ergative languages standardly
show agreement with the absolutive argument (cf. Corbett, 2006), or else
with the thematically highest argument (e.g., Udi; Harris, 1984), verbs in
Nias agree with the ergative in the realis mode.

(5) a. I-tolo
3SG.RLS-help

zi’ila
MUT.village.advisor

ama-gu
father-1SG.POSS

‘My father helped the village advisors.’ (Brown, 2003; Corbett,
2006)

b. La-tolo
3PL.RLS-help

n-ama-gu
MUT-father-1SG.POSS

si-ila
village.advisor

‘The village advisors helped my father.’ (Brown, 2003; Corbett,
2006)

If no ergative is present, as with intransitives, agreement marking in the
realis will be null (Brown, 2003, 2005; Corbett, 2006).

(6) Mofanö
leave

n-ama-gu
MUT-father-1SG.POSS

‘My father left.’ (Brown, 2003; Corbett, 2006)

Agreement in the realis thus appears to follow the divide between the A
argument on one side and O and S arguments on the other (Donohue and
Brown, 1999). In the irrealis, agreement is controlled by the highest role (S
or A), thus following the pattern exemplified by Udi.

(7) Ya-ma-nana
3SG.I-DYN-hand

n-ono-nia
MUT-child-3SG.POSS

ba
LOC

va-a-lio.
MUT.NR-ST-quick

‘Her child will be crawling soon.’
(8) Ya-mbu’a

3SG.I-repay
g-ömö-nia
MUT-debt-3SG.POSS

‘He might repay his debt.’
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Irrespective of the agreement pattern, case marking in these two modes is
identical, featuring unmutated A arguments and mutated S and O arguments.

If we look at transitives in isolation, however, a different pattern emerges:
the A argument appears to have all the characteristic properties of subjects
in nominative languages, controlling agreement of the verb and featuring
unmarked case morphology. This perspective of the “ergative” argument
as the subject is further supported by the observation that it appears in a
peripheral position: in a contoured VP, one would actually expect subjects
to occur outside non-subject complements. As stated in Himmelmann (2005),
VXS basic word order, together with evidence for a VP constituent is a
common typological pattern in Western Austronesian languages, whereas
VSO is not.

Adopting the idea that Nias ergatives more closely resemble nominative
arguments in other languages, it remains to be explained, however, why the
S argument of intransitives does not pattern with A arguments, as should be
expected in a nominative-accusative system. Taking marked case morphology
and lack of agreement as indicative, I suggest that intransitives are actually
subject-less verbs, their S argument being mapped to direct object function.
Subject-less verbs assigning objective case to their only argument are not
unattested cross-linguistically, cf. German verbs like frieren. What is special
about Nias, then, is that a linking pattern that can only be observed with
lexical case assignment in German is grammaticalised in Nias, applying to
structural case assignment of intransitives.

The hypothesis that S arguments, or more generally, mutated arguments
in Nias are indeed non-subject complements is also supported by language-
internal facts: as detailed in Brown (1997), possessor arguments of nouns,
as well as complements of most prepositions also appear in mutated form.
Conversely, unmutated case functions as the default case in a variety of
constructions: besides its uses as the citation form or in elliptical answers, it
features in topicalised structures, as well as in embedded contexts.

Taking as a starting point the division between argument structure and
valence underlying the theory of ergativity advanced by Manning and Sag
(1999); Manning (1994), I shall argue that Nias constitutes a third type,
featuring canonical direct mapping of transitives, but non-canonical mapping
of intransitives.

(9) transitive-verb-lxm →
synsem | local |cat

val

subj
〈

1
〉

comps
〈

2 | 3
〉



arg-st
〈

1
[
case str

]
, 2
[
CASE str

]
| 3
〉


(10) intransitive-verb-lxm →

3
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
synsem | local |cat

val

subj 〈〉
comps

〈
1 | 2

〉


arg-st
〈

1
[
case str

]
| 2
〉


Once we adopt the argument mapping sketched above, constraints on

agreement and case assignment can be formulated quite straightforwardly,
assigning basic unmutated case to subjects, and mutated case to members of
comps:

(11)

synsem | loc

val
[
subj

〈[
case str

]〉]
→
[
synsem | loc |val | subj

〈[
case basic

]〉]

(12)

synsem | loc |cat

val
[
comps

〈
... 1

[
case str

]
...
〉]

→
[
synsem | loc |cat |val |comps

〈
... 1

[
case mutated

]
...
〉]

Similarly, agreement in the realis mode will target the subject valency,
selecting default zero agreement for (subject-less) intransitives.

(13)

synsem | loc

cat

head
[
vform realis

]
val | subj

〈[
loc |cont | index i

]〉




→
[
synsem | loc |cat

[
head |agr i

]]

(14)

synsem | loc

cat

head
[
vform realis

]
val | subj 〈〉





→
[
synsem | loc |cat

[
head |agr none

]]
In the irrealis, by contrast, agreement will be with the highest member

on arg-st:

(15)

synsem | loc

cat

head
[
vform irrealis

]
arg-st

〈[
loc |cont | index i

]
, ...

〉




→
[
synsem | loc |cat

[
head |agr i

]]

4
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The non-canonical mapping for intransitives can also be applied to account
for case assignment and agreement with experiencer verbs like ‘fear’, which
do not take any unmutated argument, and therefore, in the realis, do not
display agreement morphology.

The imperfective of transitives (marked with maN-) constitutes another
instance of double mutated case marking:

(16) Man-uri
IPF-keep.alive

zawi
MUT.cattle

ya
MUT.3SG

‘He keeps cattle.’ (Brown, 2005)

As expected, agreement is null in the realis mode, and the A argument is
realised by a free pronoun, not by a bound pronominal. The imperfective
can easily be integrated into our current analysis by means of the following
lexical rule:

(17)

synsem | loc |cat

val

subj
〈

1
〉

comps 2





7→

synsem | loc |cat


head

[
vform imperf

]
val

subj 〈〉
comps 2 ⊕

〈
1
〉



So far, we have not addressed default case assignment, as witnessed, e.g.,
with topicalised, pre-verbal constituents which receive unmutated case. A
conceivable approach would be to assume that case assignment for these
constituents applies to members of slash:

(18)

synsem |nloc | inh
[
slash

{
1
[
cat |head |case str

]
,...
}]

→

synsem |nloc | inh
[
slash

{
1
[
cat |head |case basic

]
,...
}]

To conclude, once we assume that mapping of intransitives is non-
canonical in Nias, both agreement and case assignment will represent typo-
logically unmarked options, referring to the central notion of subject. Lack
of agreement in intransitives will thus be reduced to the absence of a subject.
The alternative view (Handschuh, 2008; Wichmann, 2005) which treats Nias
as the mirror image of marked nominative languages, however, not only as-
signs Nias to an extremely rare linguistic type (marked absolutive), but also
needs to postulate that agreement in this type should differ drastically from
the patterns standardly observed in the languages of the world. Extending

5
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the linking theory of Manning and Sag (1999); Manning (1994) which derives
ergative-absolutive patterns in transitives by an inverted mapping of thematic
arguments to grammatical function, I have argued that superficial ergativity
in Nias emerges as a result of non-canonical mapping in intransitives.
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1 Introduction

This paper presents an analysis of the interaction be-
tween verbal morphology and VP coordination in
Turkish. The interaction is of interest because of
three general properties of the language: (i) VP con-
juncts must agree in their tense and aspect features,
(ii) tense/aspect (TAM) morphemes may appear only
on the final conjunct, either obligatorily (in the-ip
construction) or optionally (invecoordination), and
(iii) verbal affixes expressing necessity and possibil-
ity also take scope over the whole coordinated struc-
ture while attaching morphologically only to the fi-
nal conjunct. Generalizations (i) and (ii) are shown
to be straightforwardly analyzed in terms of local
constraints on identity of TAM features. General-
ization (iii) is more surprising, and would seem to
point to the necessity for a notion of phrasal affixes.
In fact, however, it is amenable to a constructional
analysis along the lines of (Tseng, 2003).

The analyses proposed in this paper are im-
plemented in a grammar fragment derived from
the LinGO Grammar Matrix (Bender et al., 2002),
through its web-based customization system.1 Our
grammar fragment focuses on capturing syntactic
and semantic constraints on verbal morphology in
coordination and uses semantic representations in
the format of Minimal Recursion Semantics (Copes-
take et al., 2005, MRS). Like all Matrix-derived
grammars, it is compatible with the LKB (Copes-
take, 2002).

The implementation confirms that the analyses
manage to account for all examples presented below.
It also shows the cross-linguistic applicability and
the practical utility of the Grammar Matrix, because
we were able to implement and test the analyses pre-
sented in this abstract quickly.

2 Verbal Morphology in Turkish

2.1 Properties of Turkish Verbs

This section describes some basic properties of ver-
bal morphology in Turkish. We provide an overview
of morphemes that may be added to the stem
and present conditions of completeness and well-
formedness of the verbs. The description is based
on, among others, Kornfilt (1997) and Lewis (2000)
and we base our interpretation of the data partially

1http://www.delph-in.net/matrix/customize/matrix.cgi; ac-
cessed on 2/25/09

Table 1:Morpheme slots of inflectional morphemes

1 2 3 4 5
-DI -(i)DI -(i)sE AGR -DIr
def. witn. past def. witn. past ind. cond
-sE -(i)sE -(i)mIş
subj. cond. ind. cond. inferential
-mIş -mIş
inferential inferential
pres. perf
-Iyor
continuous
-yEcEG
future
-Ir/-Er
aorist
-mEli
neccesitive
-mEkte
continuous

on the descriptions provided by Sezer (2001) and
Kabak (2007).

The distinction between derivational and inflec-
tional morphemes is not clear cut in Turkish. Tra-
ditionally, morphemes that can be followed by the
infinitive marker-mEk are considered derivational.
Derivational morphemes are-DIr/t (causative),-Il
(passive),-(y)A (abilitative), -mA (negation) and-
(y)Abil (potentiality). In addition to the derivational
morphemes, there are five slots that may host an in-
flectional morpheme. The inflectional morphemes
are presented in Table 1. In the representation, capi-
tal letters represent phonemes whose realization de-
pends on vowel harmony. A finite verb must bear
an inflectional marker from slot 1 and an agreement
marker. At least one inflectional marker must be
phonologically overt (Kabak, 2007).2

Turkish has two paradigms of agreement markers:
the k-paradigm for definite past and conditional (-
DI and-sE, respectively) and thez-paradigm for all
other TAM3 morphemes. Which paradigm is used
depends on the last TAM morpheme attached to the
verb.

2Some linguists assume that secondary tense markers are
hosted by an auxiliary suffix -i/(y) (Lees (1962) and Sezer (2001),
among others), though this suffix has also been analyzed as a
phonological element (Erguvanlı-Taylan, 1999). Our analysis is
compatible with both views.

3Throughout the paper, we use the term TAM morphemes to
refer to all inflectional morphemes in slots 1-3.
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2.2 Verbal Morphology with Lexical Rules

The analysis we propose makes use of the morpho-
tactic infrastructure added to the Matrix customiza-
tion system by O’Hara (2008), which provides im-
plementations for some wide spread phenomena in
morphology. The grammar created this way only re-
quires minor changes for the basic morphology to
work.

The morphotactic support allows the definition of
multiple morphological “slots” for each stem type.
It provides implementations for optional and obliga-
tory morphemes that may add syntactic and seman-
tic features to the derived form. It also allows lexical
rules to require earlier, or force later, slots as well as
to forbid other slots from appearing. These proper-
ties are enforced by binary features on the verb that
are related to specific morphological slots. For in-
stance, if optional morpheme2 requires morpheme1
in order to be licensed, bare verbs will carry a feature
[ MORPHEME2− ]. The lexical rule associated with
morpheme1 turns this value into +, which allows the
(otherwise prohibited) morpheme2-rule to apply.

The morphotactic infrastructure in the customiza-
tion system does not provide an analysis for the
two agreement paradigms. In this case, we have
an obligatory slot of morphemes that interact in
a different ways with other morphemes. In order
to account for the different agreement paradigms,
we created two subtypes of the agreement-lexical-
rule, and distinguished them with the binary fea-
ture AGR-PARADIGM. The three inflection-rules
have two subtypes as well: one supertype of the
so-called “true” tenses-DI and-sE, and one super-
type for the other morphemes appearing in the same
slot. Rules inheriting from the former supertype turn
AGR-PARADIGM to +, whereas rules inheriting from
the latter assign it the value−. The value ofAGR-
PARADIGM controls which agreement rule applies.

The analysis described above ensures that the
right morphology is present on independent finite
verb forms. In the next section, we present two
structures that more or less correspond to VP-
coordination in English. In these structures, the mor-
phological requirements on a non-final conjunct dif-
fer from those on independent verbs. We propose an
analysis along the lines of the basic morphological
rules presented above.

3 Coordinated VPs

3.1 Suspended affixation and the “-ip” struc-
ture

Turkish has several structures that correspond
largely to VP-coordination in English. Namely, sim-
ple juxtaposition, the coordination wordve, the co-

ordination cliticde, and the suffix-ip.4 These struc-
tures interact in different ways with the morphology
of their conjuncts. We focus on the structures with
the suffix-ip and the wordve, presented in examples
(1) and (2).

(1) Çocuk-lar
child-PL

film
movie

izle-yip
watch-COORD

pizza
pizza

yi-yor-dı-lar.
eat-CONT-PAST-3PL

“The children were watching a movie and eating pizza.”

(2) Çocuk-lar
child-PL

film
movie

izli-yor
watch-CONT

ve
and

pizza
pizza

yi-yor-dı-lar.
eat-CONT-PAST-3PL

“The children were watching a movie and eating pizza.”

Both coordination structures share the property that
all conjuncts must have the same tense, aspect and
mood, even though they may not be overtly marked
on non-final conjuncts. The difference lies in the
morphological requirements of the first conjunct: the
verb marked with-ip does not bear any other mark-
ers, whereas the progressive marker-yor is (obliga-
torily) repeated in thevestructure. In fact, adding or
inserting any inflectional marker on a verb bearing
-ip renders the sentence ungrammatical. In (2), re-
flecting the phenomenon of “suspended affixation”,
two of the three suffixes are only marked on the final
verb. Additional inflection markers may be present
on the preceding conjunct, as long as they are also
found on the following conjunct.

Kabak (2007) poses as the primary condition for
suspended affixation that the verb must end in a ter-
minal morpheme.5 Agreement morphemes are ter-
minal, as well as TAM morphemes from the first in-
flectional slot, except for-DI and -sE. This differ-
ence between the “true tense” morphemes-DI and
-sEon the one hand, and aspect morphemes such as
-Iyor on the other hand is illustrated in the example
below:

(3) Film
movie

izle-di-∅
watch-PAST-3SG

ve
and

pizza
pizza

ye-di-m
eat-PAST-1SG

“(S)he watched a movie, and I ate pizza.”

(4) Film
movie

izle-yor
watch-CONT

ve
and

pizza
pizza

yi-yor-um.
eat-CONT-1SG

“I am watching a movie and eating pizza.”

4Some linguists consider verbs marked by-ip “converbs”
(Tikkanen, 2001), though in descriptive literature (Lewis, 2000;
Kornfilt, 1997) it is generally treated as a coordination marker.
Empirical studies have, to our knowledge, not been able to settle
the matter up to date. A converb would require a similar treatment
when scopal affixes are at play, hence our decision to only present
the coordination analysis in this abstract.

5A detailed discussion on suspended affixation inve coordi-
nation can be found in Kabak (2007). For reasons of space, we
limit our presentation to facts necessary to understand theanal-
ysis, which is compatible with all observations made by Kabak
(2007).
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In (3), suspended affixation is not possible. It can
only be interpreted as two coordinated sentences. In
example (4), on the other hand, both verbs are un-
derstood to have the same subject.

3.2 Analyzing coordinated VPs

The previous section explained that in the -ip struc-
ture, the verb bearing-ip receives the information
expressed by inflectional morphemes from the con-
junct that follows it. Coordinated VPs within theve
structure are also interpreted as if both had the in-
flection of the final conjunct, even if this may not
be overtly present on the preceding verb. On our
analysis, the-ip suffix takes the same slot as primary
inflection morphemes. Evidence for this assumption
comes from the fact that all derivational morphemes
can precede-ip, but -ip cannot co-occur with any of
the inflectional morphemes.

We assume that the required identity of tense mor-
phemes is a semantic constraint (i.e. coordinated
VPs must express events that take place in the same
time, with the same mood, aspect, etc.), and imple-
ment this constraint via a sharing of semantic fea-
tures (see below). The requirement that morphemes
on a conjunct must be a subset of those on the fol-
lowing conjunct(s) is treated by morpho-syntactic
constraints.

Just as for the verbal morphology, the coordina-
tion analysis here builds upon the implementation
of coordination in the Matrix customization (Drel-
lishak and Bender, 2005). A coordinated structure
consists of a bottom-coord-phrase combining the
coordination marker with the right element of the
coordination, and a top-coord-phrase that adds the
left conjunct as specifier, as in (5). Alternatively,
when the coordination mark is inflection on the non-
final conjuncts, the bottom-coord-phrase is a unary
rule, and the top-coord-phrase joins appropriately
inflected left conjuncts to bottom-coord-phrases, as
in (10). In the Matrix definition of basic coordinated
verb phrases, the TAM features of the coordinated
phrase are identical to those of the right conjunct.
Semantically ill-formed structures (i.e. structures in
which left and right conjunct have a different TAM
interpretation) can easily be excluded by sharing the
TAM features of the left conjunct as well. Unifica-
tion now fails when left and right conjunct provide
conflicting semantics.

(5)
vp-top-coord
[

INDEX .E 1

]

vp
[

INDEX .E 1

]

vp-bottom-coord
[

INDEX .E 1

]

ve
vp

[

INDEX .E 1

]

This enforces the right semantics, but optional
morphemes can still be placed on either conjunct.
Additional constraints are necessary to make sure
all morphemes present on the first conjunct, are also
found on the following one(s). Moreover, we need
to make sure that the non-final conjunct ends in a ter-
minal morpheme. For this purpose, we introduce a
special lexical rule for nonfinal conjuncts. It takes a
verbal form ending in a terminal morpheme as its
daughter and creates a word that must be the left
daughter of a coordinated structure. The rule is pre-
sented in reduced form below. The specification on
DTR refers to the lexical rule that adds terminal mor-
phemes to the stem.

(6)












TRACK

[

2ND-INFL luk
AGR luk

]

NONFIN-CONJ +
DTR term-morph-infl-lex-rule













Here, we use the boolean featureNONFINAL-
CONJ to make sure that appropriately inflected con-
stituents appear as the left-hand conjunct in coordi-
nated structures (withve), and not elsewhere. When
the nonfinal conjunct rule applies,NONFIN-CONJ is
set to +. Subject-head phrases cannot have a head
daughter whoseNONFINAL-CONJ value is +. Coor-
dinated phrases also require their right hand daugh-
ters to be [NONFINAL-CONJ−], but do not constrain
this value on the left conjunct. The entire coordi-
nated phrase has value [NONFINAL-CONJ -]. This
way, verbs ending in a terminal morpheme that are
not fully inflected can only be part of a well-formed
structure if they appear as a left conjunct.

What remains is to ensure that the overtly ex-
pressed morphology on the left-hand conjunct is a
subset of that on the right. To do this, we employ
the substructure under the featureTRACK, posited
by (O’Hara, 2008) to model dependencies between
morphemes. Because we need three situations (“al-
lowed”, “prohibited”, “applied”) for some of the
slots, we make use of the typeluk (subtypesna and
bool(ean)) for their value. When a lexical rule ap-
plies, its associated feature receives the valuena.
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The nonfinal conjunct lexical rule changes all val-
ues back toluk, as shown above. In the coordi-
nated phrase, theTRACK features of both conjunct
daughters must unify. If suspended affixation has ap-
plied, theluk values on the left daughter will unify,
regardless of the values found on the right con-
junct. Otherwise, the structure is only permitted if
the values on both conjuncts are identical. Note that
the NONFINAL-CONJ feature cannot be part of the
TRACK features, since its value changes in the coor-
dination structure.

(7)

vp-top-coord
[

TRACK 1

NONFIN-CONJ-

]

vp
[

TRACK 1

NONFIN-CONJbool

]

vp-bottom-coord
[

TRACK 1

]

ve

vp
[

TRACK 1

NONFIN-CONJ -

]

This analysis has one draw-back: in the stan-
dard morphotactic analysis provided by the Matrix
customization system,TRACK is part of words and
lexemes only. In order to use it in phrases, we
needed to upgrade it to signs. It seems, however,
a property of the data that morphological proper-
ties have an impact on well-formedness at a phrasal
level. In that sense, the expansion of the features to
phrases reflects exactly what makes Turkish coordi-
nated phrases so interesting.

4 Necessity and Ability

4.1 The scope of -(y)Abil and -mEli

Consider the following examples:

(8) Çocuk-lar
child-PL

film
movie

izle-yip
watch-COORD

pizza
pizza

yi-meli-ler.
eat-NEC-3.PL

“The children must watch a movie and eat pizza.”

(9) Çocuk-lar
child-PL

film
movie

izle-yip
watch-COORD

pizza
pizza

yi-yebil-ir-ler.
eat-ABIL -AOR-3PL

“The children can watch a movie and eat pizza.”

On our analysis, matching of TAM information is
handled because these features of verbs are recorded
as “variable properties” on their event variables. Fol-
lowing general practice in MRS (Copestake et al.,
2005), the event variable of the elementary pred-
ication introduced by a verb is also “published”
through the verb’sINDEX value. Furthermore, this

INDEX value is shared with larger constituents that
are projections of that verb, and thus the coordi-
nation construction has access to the information it
needs to ensure matching across conjuncts. How-
ever, the derivational affixes-mEli and-(y)Abil ap-
parently contribute information that is usually han-
dled in terms of (scopal) elementary predications:
neccessity and ability. Thus it is more surprising to
see this information shared across conjuncts.6

4.2 A Constructional Analysis

If we treat-(y)Abil and-mEli as predicate introduc-
ing morphemes, we cannot obtain the correct inter-
pretation of coordinated VPs by simply sharing the
value of both events. Nor can we just allow the se-
mantics of these morphemes to attach “low”; Instead
of (merely) the second verb, the suffixes must have
scope over the entire coordinated VP.7 This seems
to suggest that these affixes attach to phrases rather
than words, but “phrasal affixes” would violate the
assumption of lexical integrity, generally held in
HPSG. Instead, we propose a constructional solu-
tion, in the spirit of the analysis that Tseng (2003)
proposes for apparent phrasal affixes in French.

Both -(y)Abil and -mEli contribute aHEAD fea-
ture, which is referenced by a special construction
that takes a VP daughter and adds the potential or
necessity semantics, respectively. The AVM below
represents a simplified representation of the unary
“ability”-phrase.











































CAT

[

HEAD verb& ABIL na

VAL 1

]

C-CONT















REL

〈

rel &

[

PRED “ abil rel”

ARG1 2

]

〉

HCONS

〈

qeq&

[

HARG 2

LARG 3

]

〉















ARGS

〈









LOC









CAT

[

HEAD verb& ABIL +

VAL 1 & SUBJ

〈

[ ]

〉

]

CONT | HOOK | LTOP 3

















〉











































The ability predicate is added to the phrase
through the C-CONT value.8 The daughter VP
is the first argument of the introduced predicate

6Other derivational morphemes seem not have this property.
According to Lewis (2000), the negation morpheme-mAalso has
wide-scope in the-ip structure, but none of the speakers we con-
sulted got this reading.

7Furthermore, rather than an event variable, the relevant argu-
ment position takes ahandleas its value, which is equal modulo
quantifiers to the label of the coordinated VP (cf Copestake et al.
(2005)).

8Per standard MRS solutions, theCONT value of a phrase is
constructed from theCONT values of the daughter(s) and theC-
CONT value of the rule licensing the phrase.
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and falls under the predicate’s scope constraints in
HCONS. The construction assigns the valuena to
the HEAD features associated with the-(y)Abil in-
flection. When a phrase has an ability or necessity
feature with valuena, it cannot be the right daughter
of an-ip coordination. On the other hand, head-subj
phrases require that their head daughter’s potential
or necessity feature isna or -. These constraints en-
sure that the associated constructions can only ap-
ply after the coordinated VP has been formed, but
must apply before the subject is added to the phrase
if -(y)Abil or -mEli was present on the verb. The
tree below represents theABIL feature in anip-
coordination.

(10)
vp-top-coord

[

HEAD | ABIL 1 & bool
]

vp-ip
vp-bottom-coord
[

HEAD | ABIL 1

]

vp
[

HEAD | ABIL 1

]

5 Conclusion
This paper presents an analysis for Turkish verbal
morphology. The first part of the paper discusses an
analysis for basic properties of Turkish inflectional
morphemes, which can be implemented with help
of the Matrix customization system with only minor
changes.

The second part of the paper addresses the mor-
phology of coordinated VPs. We show that both on
a syntactic level, as well as on a semantic level, mor-
phological processes partially operate on a phrasal
level.

For the syntactic properties at hand (verification
whether certain processes took place on each con-
junct), passing features that keep track of morpho-
logical processes up to the phrase manage to accu-
rately account for the data. But the scopal proper-
ties of suffixes-(y)Abil and -mEli seem to suggest
that these affixes attach to phrases rather than words.
This property would violate HPSG assumptions on
lexical integrity. We show, however, that the data
can be analyzed with the help of a construction.

The broader implications of this project are two-
fold: First, it can be seen as a case study in the
cross-linguistic applicability and practical utility of
the Grammar Matrix, which has allowed us to quite
quickly produce a grammar fragment with which to
test these ideas. Second, we have shown that the ap-
proach to apparent phrasal affixes of Tseng (2003) is
not idiosyncratic to French, but also quite applicable

to the unrelated language Turkish.
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Negative Con
ord in Romanian as Polyadi
 Quanti�
ationGianina Iord 
hioaiaInstitut für Linguistik: AnglistikUniversität Stuttgartgianina�ifla.uni-stuttgart.de Frank Ri
hterIMS, Universität Stuttgart &SfS, Universität Tübingenfr�sfs.uni-tuebingen.de1 Introdu
tionWe present an analysis of the syntax and semanti
s of the 
ore of Romanian Negative Con
ord (NC)
onstru
tions as polyadi
 quanti�
ation in Lexi
al Resour
e Semanti
s (LRS). Following a proposalby de Swart and Sag (2002) for Fren
h, we express the truth 
onditions asso
iated with Romanian NC
onstru
tions by means of negative polyadi
 quanti�ers. Going beyond de Swart and Sag's largelyinformal treatment of the logi
al representations for polyadi
 quanti�
ation in HPSG, we extendthe logi
al representation language of Lexi
al Resour
e Semanti
s (LRS, Ri
hter and Sailer (2004))and modify the interfa
e prin
iples of LRS to a

ommodate polyadi
 quanti�
ation. Apart from theimmediate bene�t of a theory of Romanian NC, we obtain an interesting result for 
onstraint-basedapproa
hes to model-theoreti
 semanti
s like LRS: Resumptive polyadi
 quanti�ers, whi
h are at theheart of this approa
h to NC, are a notorious problem for frameworks whi
h use the lambda 
al
ulusin 
ombination with a fun
tional theory of types to de�ne a 
ompositional semanti
s for naturallanguages. LRS over
omes these fundamental logi
al limitations and is powerful enough to spe
ifyby standard HPSG devi
es a pre
ise systemati
 relationship between a surfa
e-oriented syntax andsemanti
 representations with polyadi
 quanti�ers.2 DataSentential negation in Romanian is usually expressed by a verbal pre�x, nu (Barbu (2004)). In theabsen
e of other negative elements, it 
ontributes semanti
 negation (1a). If in addition an n-word ispresent su
h as ni
iun in ni
iun student (no student) in (1b), only a NC reading is available, a doublenegation interpretation (DN) is not. The negation marker (NM) nu is obligatory. In 
onstru
tionswith two n-words, both a NC reading and a DN reading are available (1
).(1) a. Una studentstudent nuNM ahas venit.
ome`Some student didn't 
ome.'b. Ni
iunno studentstudent *(nu)NM ahas venit.
omei. `No student 
ame.' (NC)ii. # `No student didn't 
ome.' (DN)
. Ni
iunno studentstudent nuNM ahas 
ititread ni
iono 
arte.booki. `No student read any book.' (NC)ii. `No student read no book. (Every student read some book.)' (DN)1
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The observations in (1b) and (1
) suggest that (a) n-words are exponents of semanti
 negation(as 
an be 
on�rmed by other tests), and (b) the negative marker nu is semanti
ally non-negativein the presen
e of n-words. This is 
on�rmed by the test in (2) and (3): Negative fun
tions areanti-additive: f is anti-additive i� for ea
h X and Y , f(X ∨ Y ) = f(X) ∧ f(Y ). In the absen
e ofn-
onstituents, nu re
eives an anti-additive interpretation (2):(2) a. Studenµiistudents-the nuNM auhave 
ititread romanenovels sauor poezii.poems`The students haven't read novels or poems.'b. = Studenµiistudents-the nuNM auhave 
ititread romanenovels ³iand studenµiistudents-the nuNM auhave 
ititread poezii.poems= `The students haven't read novels and the students haven't read poems.'If the disjun
tion that nu takes as argument 
ontains n-
onstituents, anti-additivity disappears,and the two n-
onstituents are interpreted independently under the s
ope of negation (3):(3) a. Studenµiistudents-the nuNM auhave 
ititread ni
iunno romannovel sauor ni
iono poezie.poem`The students read no novel or no poem.'b. 6= Studenµiistudents-the nuNM auhave 
ititread ni
iunno romannovel ³iand studenµiistudents-the nuNM auhave 
ititreadni
iono poezie.poem
6= `The students read no novel and the students read no poem.'These data are 
onsistent with an analysis that assumes that determiner n-words and negativeNP 
onstituents are quanti�ers of Lindström type 〈1, 1〉 and 〈1〉 (Lindström (1966)), respe
tively, andthey may 
ombine to form a polyadi
 quanti�er (of type 〈1n, n〉 and 〈n〉) by resumption (Keenan andWesterståhl (1997)). The negative marker nu is analyzed as a negative quanti�er of type 〈0〉 that isabsorbed under resumption with other negative polyadi
 quanti�ers. The relevant te
hni
al detailswill be brie�y outlined in our LRS implementation of polyadi
 quanti�
ation and resumption below.3 LRS with Polyadi
 Quanti�ersFor our analysis we will need a higher-order logi
al language with negative polyadi
 quanti�ers. Herewe brie�y outline its 
ru
ial properties and indi
ate how to integrate it with LRS.We assume a simple type theory with types e and t. Fun
tional types are formed in the usualway. The syntax of the logi
al language provides fun
tion appli
ation, lambda abstra
tion, equalityand negative polyadi
 quanti�ers. By standard results this is enough to express the usual logi
al
onne
tives and monadi
 quanti�ers. In referen
e to the simple type theory, we 
all our family oflanguages Ty1. V ar and Const are a 
ountably in�nite supply of variables and 
onstants of ea
htype:De�nition 1 Ty1 Terms: Ty1 is the smallest set su
h that:

V ar ⊂ Ty1, Const ⊂ Ty1,for ea
h τ, τ ′ ∈ Type, for ea
h αττ ′, βτ ∈ Ty1: (αττ ′βτ )τ ′ ∈ Ty1,for ea
h τ, τ ′ ∈ Type, for ea
h vi,τ ∈ V ar, for ea
h ατ ′ ∈ Ty1: (λvi,τ .ατ ′)(ττ ′) ∈ Ty1,for ea
h τ ∈ Type, and for ea
h ατ , βτ ∈ Ty1: (ατ = βτ )t ∈ Ty1,for ea
h τ ∈ Type, for ea
h n ∈ N
0, for ea
h i1, i2, ..., in ∈ N

+, for ea
h vi1,τ , vi2,τ , ..., vin,τ ∈ V ar,for ea
h αt1, αt2, ..., αtn, βt ∈ Ty1: (NO(vi1,τ , ..., vin,τ )(αt1, ...αtn)(βt))t ∈ Ty1.The standard 
onstru
ts re
eive their usual interpretation. Here we only state the interpretationof the polyadi
 quanti�ers: 2
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De�nition 2 The Semanti
s of Ty1 Terms (
lause for negative polyadi
 quanti�ers only)For ea
h term ατ ∈ Ty1, for ea
h model M and for ea
h variable assignment a ∈ Ass, for ea
h
τ ∈ Type, for ea
h n ∈ N

0, for ea
h i1, i2, ..., in ∈ N
+, for ea
h vi1,τ , vi2,τ , ..., vin,τ ∈ V ar, for ea
h

αt1, αt2, ..., αtn, βt ∈ Ty1:
[[NO(vi1,τ , ..., vin,τ )(αt1, ..., αtn)(βt)]]

M,a= 1 i�for every di1 , di2 , ..., din
∈ DE,τ ,

[[αt1]]
M,a[vi1,τ /di1

] = 0 or [[αt2]]
M,a[vi2,τ /di2

] = 0 or . . .or [[αtn]]M,a[vin,τ /din ] = 0 or [[βt]]
M,a[(vi1

,...,vin)/(di1
,...,din)] = 0.(4) shows the truth 
onditions that we obtain for the translation of the Romanian 
ounterpartsof John didn't 
ome (4a) and No tea
her didn't give no book to no student, where all NPs are n-
onstituents and form a ternary negative quanti�er by resumption (4b):(4) a. For n = 0, [[NO()()(come′(j))]]M,a = 1 i� [[come′(j)]]M,a = 0b. For n = 3, vi1 = x, vi2 = y, vi3 = z, αt1 = teacher′(x), αt2 = book′(y), αt3 =

student′(z) and βt = give′(x, y, z),
[[NO(x, y, z)(teacher′(x), book′(y), student′(z))(give′(x, y, z))]]M,a = 1 i�for every d1, d2, d3 ∈ DE,e,

[[teacher′(x)]]M,a[x/d1] = 0 or [[book′(y)]]M,a[y/d2] = 0 or
[[student′(z)]]M,a[z/d3] = 0 or [[give′(x, y, z)]]M,a[(x,y,z)/(d1,d2,d3)] = 0Minor adjustments su�
e to integrate these logi
al representations in LRS. In the signature, theappropriateness of gen-quanti�er of Ri
hter and Kallmeyer (2007) is generalized to lists of variables(instead of single variables), and the restri
tor of quanti�ers now 
ontains a list of expressions:me TYPE typegen-quantifier VAR listRESTR listSCOPE meThe theory of well-formed logi
al expressions restri
ts polyadi
 generalized quanti�ers to the formgiven in Definition 1. The relational restri
tions in (5) guarantee that 1 is a list of variables, theyall have the same type 3 , the expressions in the restri
tor list 2 are of type t, and there are exa
tlyas many restri
tor expressions as variables on the two lists:(5) gen-quanti�er → 2

6

6

4

type truthvar 1restr 2s
ope| type truth3

7

7

5

∧ variable-list( 1 ) ∧ same-type-list( 3 , 1 )
∧ truth-list( 2 ) ∧ same-length( 1 , 2 )The LRS Proje
tion Prin
iple (ex
ont and in
ont per
olation, inheritan
e of parts lists)remains un
hanged. The 
lause of the Semanti
s Prin
iple governing the 
ombination of quan-ti�
ational determiners with nominal heads is adjusted to polyadi
 quanti�ers:(6) The Semanti
s Prin
iple, 
lause 11. if the non-head is a quanti�er, then its in
ont value is of the form Q(v, φ, ψ), thein
ont value of the head is a 
omponent of a member1 of the list φ, and the in
ont value1The symbol �⊳∈" is the in�x notation of the new relation subterm-of-member, a generalized subterm relation. Notethat v and φ are shorthand for a list of variables and a list of expressions in Q(v, φ, ψ). ψ is a single expression.3
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of the non-head daughter is identi
al to the ex
ont value of the head daughter:
"dtrs| spr-dtr|ss| lo
 »
at| head det
ont |main gen-quanti�er–

#

→
0

B

B

B

B

@

2

6

6

6

4

dtrs 2

6

6

6

4

h-dtr |lf »ex
ont 1in
ont 2 –spr-dtr|lf "in
ont 1 »gen-quanti�errestr 3 –

#

3

7

7

7

5

3

7

7

7

5

∧ 2 ⊳∈ 3 1

C

C

C

C

AResumption will be implemented in LRS as identity of quanti�ers 
ontributed by lexi
al elements.Thus no spe
ial te
hni
al apparatus for the resumption operation has to be introdu
ed in preparationof our analysis of negative 
on
ord in Romanian in the next se
tion.4 The Analysis of Romanian NCThe analysis of simple negated senten
es without n-
onstituents follows immediately from the lexi
alanalysis of verbs with the negative marker pre�x nu, whi
h we derive by lexi
al rule (not shown here,but see Przepiórkowski and Kup±¢ (1997) for a 
omparable analysis of the Polish negative marker,and Iones
u (1999) for similar assumptions about Romanian). For the verb in (1a) we get:(7) nu a venit (`NM has 
ome', derived by Lexi
al Rule)
2

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

4

wordphon Dnu, a, venitEss | lo
 2

6

6

6

6

6

4


at 2

4

head |neg +val |subj DNP 1a E

3

5
ont "index |var no-varmain 3a come′

#

3

7

7

7

7

7

5lf 2

6

6

4

ex
 0in
 3 come′( 1a )parts D 3 , 3a , 7 no(u, γ, δ
E

3

7

7

5

3

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

5

& 3 ⊳ 0 & 3 ⊳ δ & 7 ⊳ 0
With standard LRS me
hanisms in 
ombination with a language-spe
i�
 
onstraint that ex
ludesthe existential quanti�er originating from un student from o

urring in the immediate s
ope of nega-tion, we obtain some(x, student′(x), no((), (), come′(x))) as the truth 
ondition for (1a).For the analysis of NC (1b), we adapt the Neg Criterion of Ri
hter and Sailer (2004) toRomanian and the polyadi
 quanti�er approa
h:(8) The Neg Criterion for RomanianFor every �nite verb, if there is a type 〈0〉 no quanti�er in the external 
ontent of the verbthat has s
ope over the verb's main value, then any other negative quanti�er in the verb'sexternal 
ontent that also has s
ope over the verb's main value must be on the verb's partslist.

∀ 0 ∀ 1 ∀ 2 ∀ 3
0

B

B

B

B

B

B

B

B

B

B

B

@

2

6

6

6

6

6

4

wordss |lo
 2

6

4


at |head »verbvform �n–
ont |main 3 3

7

5lf |ex
 0 3

7

7

7

7

7

5

∧ 1 no((), (), δ) ⊳ 0 ∧ 2 no(v, α, β) ⊳ 0 ∧ 3 ⊳ δ ∧ 3 ⊳ β

→

∃ 4 “

ˆlf |parts 4 ˜

∧ 2 ∈ 4 ”

1

C

C

C

C

C

C

C

C

C

C

C

A4
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The obligatoriness of the negative marker in negative 
on
ord 
onstru
tions is an immediate
onsequen
e of the Negative Con
ord Constraint of Romanian (9). If a sentential negation ( 2 )outs
opes a verb (within the verb's ex
ont), the verb must be negatively marked, whi
h in turn 
anonly be the 
ase if it is li
ensed as output of the negation lexi
al rule.(9) The NC Constraint (NCC)
∀ 0 ∀ 1 ∀ 2
0

B

B

B

B

B

B

B

B

B

B

B

@

2

6

6

6

6

6

4

wordss |lo
 2

6

4


at |head »verbvform �n–
ont |main 1 3

7

5lf |ex
ont 0 3

7

7

7

7

7

5

∧ 2 no(v, α, β) ⊳ 0 ∧ 1 ⊳ β

→
hss |lo
 |
at |head ˆneg +

˜

i

1

C

C

C

C

C

C

C

C

C

C

C

AAssuming that n-words introdu
e on their parts list a negative quanti�er of unspe
i�ed type
〈1n, n〉 with exa
tly one new variable, these two prin
iples su�
e to guarantee the 
orre
t analysis of(1b) and (1
), shown in (10) and (11), respe
tively.(10) no(x, student′(x), come′(x))(11) a. no(x, student′(x), no(y, book′(y), read′(x, y))) (DN)b. no((x, y), (student′(x), book′(y)), read′(x, y)) (NC)In (1b), the verb and the n-word ea
h 
ontribute a negative polyadi
 quanti�er. The verb doesnot 
ontribute a variable for the quanti�er, whereas the negative determiner does. If the two negativequanti�ers were not identi
al, they would be subje
t to the Neg Criterion, be
ause the quanti�er
ontributed by the verb would have an empty variable list, i.e. it would be of type 〈0〉. But then thequanti�er 
ontributed by the n-word would have to be on the parts list of the verb. This 
annot bethe 
ase, sin
e the verb only 
ontributes one negative quanti�er. Therefore the quanti�ers 
ontributedby the n-word and by the verb must be identi
al, with one variable on the var list, resulting in (10).The Neg Criterion has nothing to say about this 
ase, be
ause there is no type 〈0〉 quanti�er inthe formula. Sin
e an n-word always 
ontributes a negative quanti�er, the NCC guarantees that theverb must have the negation pre�x and 
ontribute a negative quanti�er in the presen
e of an n-word.In senten
es with more than one n-word su
h as (1
), the negative quanti�er 
ontributed by theverb must undergo resumption with at least one of the two quanti�ers 
ontributed by the n-words forthe reasons just des
ribed. If one n-word does not undergo resumption with the NM and the othern-word, we obtain the DN reading as in (11a). However, there is also the possibility that all thenegative quanti�er 
ontributions in the senten
e are identi�ed. The number of variables 
ontributedby the individual n-words determines the type of the resumptive quanti�er. For (1
) with two n-words,ea
h 
ontributing one variable, the se
ond available alternative is resumption of all three negativequanti�ers and leads to a quanti�er of type 〈

12, 2
〉 for the NC reading, shown in (11b).In the talk, we will also show how our analysis treats 
ases in whi
h NC 
rosses 
lause boundaries ofembedded subjun
tive 
lauses. In these 
onstru
tions, a negated matrix verb may li
ense n-words inan embedded subjun
tive 
lause. The matrix negation then enters into a negative polyadi
 quanti�erwith the embedded n-words. Our analysis of the syntax-semanti
s interfa
e will provide an a

ountof the 
onditions when this is possible.5 Con
lusionThe present analysis of NC in Romanian applies the approa
h that was pioneered by an analysis ofFren
h in de Swart and Sag (2002). Our theory 
onsiderably extends de Swart and Sag's proposalby expli
itly integrating a higher-order logi
 with polyadi
 quanti�
ation in HPSG. We expe
t that5
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the formulation of the polyadi
 quanti�er approa
h to NC in LRS will make it possible to unifythis line of resear
h with the typologi
al approa
h to NC in Polish, Fren
h and German presentedin Ri
hter and Sailer (2006). Last but not least, adding polyadi
 quanti�
ation to LRS opens thedoor to exploring a whole range of new semanti
 phenomena in HPSG su
h as 
umulative andsame/di�erent (unredu
ible) polyadi
 quanti�ers (Keenan (1992), Keenan and Westerståhl (1997)).Sin
e our 
onstraint-based syntax-semanti
s interfa
e supports the integration of polyadi
 quanti�ers,HPSG theories 
an take full advantage of them. This brings within rea
h an expli
it spe
i�
ationof the syntax and semanti
s of 
onstru
tions that require unredu
ible polyadi
 quanti�ers for anadequate rendering of their truth 
onditions and have, for that reason, turned out to be problemati
in other grammar frameworks.Referen
esBarbu, Ana-Maria (2004). The negation NU: lexi
al or a�xal item. In E. Iones
u (Ed.), UnderstandingRomanian Negation. Synta
ti
 and Semanti
 Approa
hes in a De
larative Perspe
tive, pp. 68�82. Bu
harestU. Press.Iones
u, Emil (1999). A Quanti�
ation-based Approa
h to Negative Con
ord in Romanian. In G. Kruij� andR. Oehrle (Eds.), Pro
eedings of Formal Grammar 1999, Utre
ht, pp. 25�35.Keenan, Edward L. (1992). Beyond the Frege Boundary. Linguisti
s and Philosophy 15, 199�221.Keenan, Edward L. and Westerståhl, Dag (1997). Generalized Quanti�ers in Linguisti
s and Logi
. In J. vanBenthem and A. ter Meulen (Eds.), Handbook of Language and Logi
, pp. 837�893. Amsterdam: ElsevierS
ien
e.Lindström, Per (1966). First Order Predi
ate Logi
 with Generalized Quanti�ers. Theoria 32, 186�195.Przepiórkowski, Adam and Kup±¢, Anna (1997). Negative Con
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1 Introduction
Van Eynde (2008) suggested a revision of
the treatment of predication that can be
found in (Pollard and Sag, 1994, p. 360) and
(Ginzburg and Sag, 2000, p. 409). This paper
points out several shortcomings of van Eynde’s
analysis and suggests returning to a raising anal-
ysis. We will present the problems that van
Eynde identified with Pollard and Sag’s account
and the solution he suggested in Section 2, and
explain which of the problems are not real prob-
lems. Section 3 shows where the shortcomings
of van Eynde’s proposal are and Section 4 pro-
vides our own analysis. We draw some conclu-
sions in Section 5.

2 Problems and alleged Problems and
Proposed Solutions

Pollard and Sag (1994, p. 360) sketch the lexical
rule in (1) that takes nouns as used in normal
referential NPs likea teacherin (2a) and maps
them onto another lexical item that can be used
predicatively like in (2b).

(1) N[−PRD, SUBJ〈〉]:[ RESTRICTION{ 2}] 1
7→
N[+PRD, SUBJ

〈

XP 1

〉

]: 2

(2) a. A teacher laughs.
b. John is a teacher.

Ginzburg and Sag (2000, p. 409) give the follow-
ing variant of the lexical rule in (1):

(3) Singular Predicative Noun Lexical Rule:




SS|LOC|CAT|HEAD n
ARG-ST 〈 1 〉 ⊕ A

lx



 =⇒LR



















SS|LOC|CAT









HEAD

[

AGR|NUM sg
PRED +

]

SPR 〈 1 〉
SUBJ 〈 2 〉









ARG-ST 〈 2 , 1 〉 ⊕ A

word



















The lexical rule in (1) adds a subject to the va-
lence features of the noun and by doing so makes

it parallel to predicative adjectives. The copula
and verbs likeseemandconsiderare treated as
raising verbs that raise the element inSUBJ and
make it their own subject or – in the case ofcon-
sider – object. This analysis is also assumed by
other researchers working on different languages
(see for instance (Müller, 2002)).

Pollard and Sag suggest that the element in the
set of restrictions of the noun in the input of the
rule is represented as the main semantic contri-
bution of the resulting noun. So the contribu-
tion of teacherin (2b) is teacher’( 1 ), while it is
1 |{ teacher’( 1 )} for (2a).1 As Pollard and Sag
point out, this does not extend to proper nouns
like those in (4) for semantic reasons:

(4) Cicero is Tully.

Van Eynde mentions such examples and adds
one with a pronoun:

(5) That must be her.

But Pollard and Sag (1987, p. 66) point to the so-
lution already: There is a distinction to be made
between thebeof predication and thebeof iden-
tity.

Van Eynde discusses examples like (6) and ar-
gues that nominalizations pose problems for the
raising approach since the subject ofchooseis
sheand the object isthis hoteland in predicative
structures like (6) one would be forced to assume
thather is a specifier andthis hotelis the subject.

(6) This hotel was her first choice.

We think that this is a very weak argument since
we have other processes that change the realiza-
tion of grammatical functions. A prominent ex-
ample is the passive of transitive verbs, in which
an object is realized as the subject.

The next phenomenon that van Eynde dis-
cusses is gerunds:

(7) a. The greatest pleasure on earth is eat-
ing oysters and drinking champagne.

b. His main worry now is to get rid of
his detractors.

1 The curly brackets around2 in the input are missing
in Pollard and Sag’s version of the lexical rule.
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It is clear that the subject ofeating is not the
greatest pleasure on earth. Neither ishis main
worry the subject of the infinitive. Rather these
are equational structures in which the NP is
equated with another element the subject of
which remains implicit. This is unproblematic
if one assumes an equational copula. The trans-
lation of (7a) into German shows that implicit
subjects are nothing unusual:

(8) Das größte Vergnügen auf der Welt ist das
Essen von Austern und das Trinken von
Champagner.

In his analysis of sentences like (7) van Eynde
suggests thateatingis nominal andto is a prepo-
sition with nominal semantics. Of course this
analysis can be employed in an analysis with an
identity copula as well.

Van Eynde suggests the following alternative
to the raising analysis: Lexical items forseems
as in (9a) are constrained by (10) and items like
considerin (9b) are constrained by (11).

(9) a. John seems a nice guy.
b. Bob considers his brother a genius.

(10) a1-pred-lex⇒




















ARG-ST
〈

NP1 (, PP2 ), Z 3

〉

SS|LOC|CONT|NUCL















EXPERIENCER 2

SOA-ARG|NUCL





INST 3 index
THEME 1 index
coref-rel





exp-soa-rel



































(11) a2-pred-lex⇒
















ARG-ST
〈

NP, NP2 , Z 3

〉

SS|LOC|CONT|NUCL









SOA-ARG|NUCL





INST 3 index
THEME 2 index
coref-rel





soa-rel

























By assuming these lexical entries van Eynde can
analyze the sentences in (9) with normal nouns
without having to assume a separate predica-
tive lexical item for the predicative usage of the
noun.

Van Eynde assumes that all predicate selec-
tors contribute such semantic information and
explicitely includes the copulabe here. He ar-
gues that the dative iudicantis depends on the
copula which he takes as evidence for its rela-
tional status:

(12) Es
it

ist
is

mir
me.DAT

zu
too

kalt.
cold

‘It is too cold for me.’

Traditionally it is said that this dative depends
on thezu(How this is captured in HPSG is a dif-
ferent question. The analysis is not trivial since
dative andzucan be discontinuous). Note how-
ever, that van Eynde would be forced to assume
empty copulas in prenominal position if he were
to apply his argument to the following data:

(13) a. bis
until

auf
on

das
the

mir
me.DAT

zu
too

kalte
cold

Ziel
goal

Spitzbergen
Spitsbergen
‘except for the goal Spitsbergen,
which is too cold for me’

b. Kann
can

man
one

im
in.the

Adapterbetrieb
battery.mode

die
the

mir
me.Dat

zu
to

warme
warm

Book-Unterseite
bottom.of.the.Book

etwas
a.bit

kühler
cooler

bekommen,
get

wenn
if

man
one

[. . . ]

‘Is it possible to get the bottom of the
Book, which is to warm for me, a bit
cooler if one . . . ’

Here we havemir zu warmeand mir zu kalte,
with zu present but in a prenominal context in
which copulas are never present.

3 Problems of the Identity Approach
The analysis works for the given examples, but
the argumentation against the raising analysis is
not convincing. In addition, the identity analysis
faces several problems.

The first problem is that pronouns and proper
names cannot be used as predicates in such con-
structions:

(14) a. * He seems him.

b. * He seems John Malcovich.

Here the copula has to be used:

(15) a. He seems to be him.

b. He seems to be John Malcovich.

In addition there is a very general problem of
the analysis: It does not extend to subjectless
predicates. Müller (2002, p. 72–73) discusses
the following examples:2

(16) a. weil
because

schulfrei
school.free

ist.
is

‘because there is no school.’

b. Für
for

dich
you

ist
is

immer
always

offen.
open

‘It is always open for you.’

c. In
in

der
the

Mensa
commons

ist
is

es
it.EXPL

laut.
loud

‘It is loud in the commons.’

The adjectivelaut also has a non-expletive ver-
sion, and (16c) is actually ambiguous between
the expletive and the non-expletive reading.
With the expletive predicate, (16c) means that

2 (16b) is quoted from (Haider, 1986, p. 18).
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the people, machines, or whatever, in the com-
mons are loud, whereas in the non-expletive
reading theescould refer to a child. So the ex-
amples in (16) either do not involve an NP ar-
gument or an expletive one. In any case there
is nothing present that could be “coreferential”
with the adjectival predicate.

So concluding this discussion of van Eynde’s
paper one must say that there is no compelling
argument against the raising analysis and there
are two areas in which the identity analysis has
empirical problems.

4 The Analysis
As van Eynde pointed out in earlier work,
there is one aspect in which his analy-
sis is clearly superior to the one suggested
in (Pollard and Sag, 1994, p. 194–195) and
(Ginzburg and Sag, 2000): The latter analyses
fail for examples that contain modifiers in the
predicative phrase.

(17) He is a good candidate.

The classical analysis of adjuncts assumes that
nominal modifiers attach to anN and identify
their referential index with the referential index
of the noun. But if the semantic contribution
of candidateis a predicate rather than an index,
modification cannot apply as usual.3

This problem can be solved by assuming a
unary projection instead of the lexical rule in (3).
The unary projection applies to a full NP and
licenses the predicative NP with an appropriate
SUBJ value. Note that in this analysis there is
still ambiguity between NPs that can function as
complements and NP that can function as pred-
icates – something that van Eynde critizized –
but the ambiguity is reduced considerably since
it is only present at the NP level and not for all
nominal projections. So there is no predicative
version ofgood candidate.

It is interesting to note that we find a simi-
lar phenomenon in temporal NPs: As Flickinger
(2008, p. 91–92) points out, it is not just simple
NPs that can act as modifiers of verbs. The time
nouns can be embedded inside of a more com-
plex NP, as (18) shows.

(18) a. Kim disappears those days.
b. Kim disappears some of those days.

Therefore a treatment in which the time noun has
aMOD value that allows it to modify a verb is not
appropriate. Further evidence for an analysis as
unary projection is provided by parallel German
examples:

3 This may not be an issue if an MRS semantics
(Copestake et al., 2005) is assumed. However, one would
have to be willing to claim that the type of the index of
candidateis not changed by the predication lexical rule.

(19) a. Er
he

arbeitete
worked

den
the.ACC

größten
largest

Teil
part

der
of.the.GEN

Nacht.
night

‘He worked almost all night.’

b. Er
he

arbeitete
worked

die
the.ACC

halbe
half.ACC

Nacht.
night
‘He worked half of the night.’

In (19a) the time expressionder Nachtis genitive
but the whole NP is accusative. This accusative
is called a semantic case. It is connected to the
function of the NP and not assigned by the verb.
It is clear from data like (19a) that an analysis
like the one suggested by Müller (2007, p. 226)
that assigns both function (i.e.MOD value) and
case lexically cannot explain the data in (19a).
Hence we have evidence that a unary projection
that accounts for the property of predication is
nothing unusual.

We assume the following entry for the copula
in German:

(20) sein(copula):


SUBCAT 1 ⊕ 2 ⊕

〈





PRD +

SUBJ 1

SUBCAT 2





〉





This lexical entry is similar to the one sug-
gested by Müller (2002, p. 103) in that both
the elements ofSUBJ and ofSUBCAT are raised
to the SUBCAT list of the copula. The ele-
ments at theSUBCAT list of the embedded pred-
icate are raised in addition to the elements in
SUBJsince German forms a verbal complex and
predicative constructions like copula construc-
tions and resultative constructions take part in
complex formation. The formation of verbal
complexes is analyzed via argument attraction
(Hinrichs and Nakazawa, 1989a,b, 1994; Kiss,
1995) and Müller (2002) extended this analysis
to predicative constructions.

Note that nothing is said about the actual
members of the lists. It is therefor possible to
handle the cases in (21) as well as the subject-
less examples that were given in (16).

(21) a. weil
because

er
he.NOM

auf
on

seinen
his

Sohn
son

stolz
proud

ist
is

‘because he is proud of his son’

b. weil
because

er
he.NOM

klug
smart

ist
is

‘because he is smart’
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c. Ihm
him.DAT

wurde
got

schlecht.
bad

‘He got sick.’

In the analysis of (21a),1 contains the subject
(er) and 2 the PP (auf seinen Sohn). In the anal-
ysis of (21b), 1 contains the subject (er) and 2

is the empty list. In the analysis of (21c),1 is
the empty list and2 contains the dative object
ihm. In the analysis of (16a), both1 and 2 are
the empty list.

It is further interesting to note that the
treatment of raising in (20) differs from the
characterization of raising as it is given in
Ginzburg and Sag (2000, p. 22). Ginzburg and
Sag assume the following constraint:

(22) [ARG-ST 〈 [ LOC 1 ], [ SUBJ〈 [LOC 1 ]〉 ] 〉 ]

This version of raising differs from earlier pro-
posals in that onlyLOCAL values are shared in-
stead of wholesynsemobjects. The reason for
this treatment is that one would get problems
with the lexicalSLASH amalgamation that was
suggested by Bouma et al. (2001): if the whole
synsemobject was shared there would beSLASH

amalgamation in the subject and in the phrase
from which the subject is raised, an unwelcome
result (Ginzburg and Sag, 2000, p. 21, fn. 8).
So if one would assume an amalgamation ac-
count of nonlocal dependencies for German, one
would be forced to either use disjunctions that
refer to the arity of the respective lists or use a
relational constraint that walks through lists and
produces a copy of the list that contains elements
that share theLOCAL values with the elements
of the list from which they are raised. Given that
the amalgamation analysis is not uncontroversial
(Levine and Hukari, 2006), we suggest to drop it
and return to an analysis that introduces nonlo-
cal dependencies in syntax (through a trace or a
unary branching projection).

There is another important aspect regarding
the lexical item in (20): The predicate is selected
via SUBCAT rather thenVCOMP or XCOMP as
was suggested by Chung (1993), Rentier (1994),
Müller (1997), and Kathol (1998). Müller (2002,
p. 103) gave the following lexical item for the
copula:

(23) sein(copula, according to Müller (2002)):




SUBCAT 1 ⊕ 2

XCOMP

〈

ADJ[MOD none, PRD +, SUBJ 1 , SUBCAT 2 ,
XCOMP 〈〉, LEX +]

〉





The problem with this lexical item is that
it specifically selects a predicative adjective.
Müller selected all verbs that take part in com-
plex formation viaXCOMP, but those that were
realized as full phrases – that is in so-called in-
coherent constructions – were selected viaSUB-
CAT. The motivation for this is that full phrases

can be permuted like other arguments in Ger-
man, while lexical elements in general have to
be adjacent to the verbal complex. With a uni-
form selection of verbal complements viaSUB-
CAT it is possible to treat optionally coherent
verbs likeversuchenwith one lexical item (Kiss,
1995, p. 178). The control verb does not spec-
ify whether it forms a verbal complex with the
embedded verb or not. It does not mention the
LEX value auf the embedded verbal element. Be-
cause of this we can analyze both examples with
a predicate complex as in (24a) and examples
like (24b) with so-called intraposition:

(24) a. Karl
Karl

hat
has

das
the

Buch
book

nicht
not

[zu
to

lesen
read

versucht].
tried
‘Karl did not try to read the book.’

b. Karl
Karl

hat
has

[das
the

Buch
book

zu
to

lesen]
read

nicht
not

versucht.
tried
‘Karl did not try to read the book.’

In comparison verbs likescheinen(‘to seem’)
or modals, that obligatorily construct coherently
select a verbal complement that isLEX+. Con-
sequently they do not allow for intraposition of a
VP complement, but require complex formation.

Müller (2002, p. 112) criticized Kiss’s analy-
sis of optional coherence because it also licences
unwanted structures like (25) and hence results
in spurious ambiguities.

(25) weil
because

Karl
Karl

das
the

Buch
book

[[dem
the

Mann
man

zu
to

geben]
give

verspricht].
promises

‘because Karl promises to give the book
to the man.’

In (25) versprechenis combined with a partly
saturated verbal projectiondem Mann zu geben
and the non-saturated argumentdas Buch is
raised and combined withdem Mann zu geben
verspricht in a later step. However, this struc-
ture is excluded if arguments are required to be
saturated and elements of the predicate complex
are required to beLEX +. With the new treatment
predicate selection viaSUBCAT, it is not required
that predicative PPs or NPs are part of the predi-
cate complex as was suggested by Müller (2002)
for PPs in resultative constructions. Instead they
can be analyzed via head-argument structures.

Returning to the copula, it allows the embed-
ding of fully saturated phrases like predicative
NPs and PPs but also allows for the formation
of a predicate complex consisting of adjective
and copula. Since coherence is optional we can
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explain so-called focus movement of adjectives
as in (26), something that was noted by Müller
(2002, p. 69) but not treated in his analysis.

(26) a. Sie
they

wuchsen
grew

in
in

einem
a

gesellschaftlichen
social

Klima
climate

auf,
PART(up)

das
that

freier
freer

in
in

Deutschland
Germany

nie
never

war.4

was

‘They grew up in a social climate that
was freer than ever in Germany.’

b. Dabei
that.at

könnte
could

die
the

Begründung
reason

des
for.the

Urteils
verdict

absurder
more.absurd

nicht
not

sein: [. . . ]5

be

‘Yet the reason for the verdict could
not be more absurd.’

5 Conclusion

We have shown that the arguments provided by
van Eynde for a copula-based analysis are not
convincing. In addition there are problems with
pronouns in predication structures and the anal-
ysis does not extend to subjectless constructions.

We suggested returning to a raising analy-
sis of predication that raises the complete value
of SUBJ of the embedded predicate rather than
identifying LOCAL values of raised subjects.
The predication lexical rule was recoded as a
unary branching immediate dominance schema,
which allows the inclusion of modifiers in the
NP. In addition it was suggested to dispense with
the XCOMP feature and to return to aSUBCAT-
based analysis. This makes it possible to treat
the various predication structures as optionally
coherent constructions.

The analysis is part of an implemented frag-
ment of German.
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Preposed Sentential Negation in Danish
Submission for HPSG09

1 Introduction

In Danish embedded clauses sentential negation occupies a position to the left of the VP, i.e. after the subject
immediately preceding the finite verb (1a). Even inherently negated indefinite complements are attracted to this
position as in (1b) ([Sells, 2000]). However, in certain non-veridical contexts sentential negation may also appear
between the complementizer and the subject (1c). I will refer to this as preposed negation. Note that the negation
element ikke/’not’ is morphologically and phonologically identical in the two uses.

(1) a. fordi
because

(*ikke)
(*not)

han
he

(ikke)
not

har nogen venner
has any friends

b. fordi
because

han
he

(ingen
(no

venner)
friends)

har
has

(*ingen
(*no

venner)
friends)

c. hvis
if

(ikke)
(not)

han
he

(ikke)
(not)

har nogen venner
has any friends

In the paper I propose that preposed negation is an optional complement of the non-veridical complementizer just
as sentential negation in English is analyzed as a complement of the auxiliary in [Kim and Sag, 2002, Warner, 2000],
while ordinary sentential negation in Danish is an adjunct. I further show that preposed negation is associated with
verum-focus ([Höhle, 1992, Romero, 2006]), emphasizing the negation of an all focus proposition in the antecedent
of the conditional. Thus, in non-veridical contexts sentential negation may scope either over a proposition or a
verum-predicate. The hpsg analysis is spelled out in the last section providing sample semantic representations
using Minimal Recursion Semantics ([Copestake et al., 2005, Warner, 2000]) and providing lexical entries for the
sentential negation ikke/’not’ and the complementizer hvis/’if’.

2 Preposed negation

Preposed negation is found in non-veridical contexts, notably in conditional clauses but also in interrogatives (em-
bedded (2a) and non-embedded (2b)) and optative clauses (2c).

(2) a. jeg
I

spekulerer
wonder

p̊a
prep

om
if

ikke
not

det er for sent
it is too late

b. mon
I.guess.compl

ikke
not

det er for sent
it is too late

c. bare
if.only.compl

ikke
not

han
he

kommer
comes

Preposing is, however, not restricted to negation. Sentential adverbs relating to the polarity of the clause, may
be preposed, even more at a time (3c) forming a complex ADVP where the additional adverbs modify the negation.

(3) a. hvis
if

alligevel
anyway

du
you

vil
want

deltage
to participate

b. hvis
if

godt
indeed

du
you

vil
want

deltage
to participate

c. hvis
if

[ alts̊a
that.is

alligevel
anyway

ikke
not

] du
you

vil
want

deltage
to participate

’if you don’t want to participate anyway, that is’

Not only negation but also inherently negated indefinite objects may be preposed subject to the same restriction
as post-subject negated indefinites, namely that postnominal PPs must remain in situ ([Christensen, 2005]). Negated
indefinites will not be further considered here.

(4) hvis
if

ingen
no

arvinger
heirs

(*til
(*to

formuen)
the.fortune)

der
there

er
are

(til
(to

formuen)
the.fortune)
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A non-veridical context is not a sufficient condition for preposing although previous accounts actually explain this
construction through the close bond between conditional semantics and negation ([Jensen, 2001]). The complemen-
tizer also has to be monosyllabic with the possible exception of dersom/’in case’. Otherwise bisyllabic conditional
complementizers like s̊afremt/’provided that’ and ifald/’in case’ do not allow preposing.

(5) * s̊afremt
provided that

/
/

ifald
in case

ikke
not

du
you

vil
want

deltage
to participate

Also verbinitial conditional clauses do not allow preposing arguing against a purely semantic explanation of the
phenomenon.

(6) * har
have

ikke
not

du
you

lyst,
the.desire,

skal du ikke gøre det
don’t do it

’if you don’t feel like it, don’t do it”

The following discussion is limited to sentential negation in the context of hvis/’if’.

3 The Syntax of Preposed Negation

Preposed negation takes scope over the whole clause. It cancels out ordinary sentential negation (7) and just like
ordinary sentential negation it licenses the negative polarity item (NPI) heller/’either’ in a conjoined negated clause
([Borsley and Jones, 2005]) (8). Sentential negation with the (presuppositional) adverb heller/’either’ requires a
preceding sentence with sentential negation.

(7) hvis
if

ikke
not

de
they

ikke
not

gør
do

noget
something

→

→

hvis de gør noget
if they do something

(8) hvis
if

ikke
not

det
it

regner
rains

og
and

det
it

heller
either

ikke
not

sner
snows

’if it doesn’t rain and it doesn’t snow either’

Preposed negation is not part of a lexical structure, i.e. a kind of composite, inherently negated complementizer.
The negation part is unambiguously a syntactic phrase as already shown in (4). If the negative quantifier phrase
were to be analyzed differently from a preposed negation element, we would be left to explain why negative quantifier
phrases always occur in exactly the same position as sentential negation (preposed or not). Also the negation part
may contain the NPI-degree word slet/’at all’ which cannot occur alone.

(9) Jaa,
Well,

hvis
if

slet
at.all

ikke
not

du
you

har
have

nogen
any

fornemmelse
idea

af
prep

hvordan
how to

. . .

. . .

The preposed negation does not adjoin to the following S either, i.e. it does not exhibit the following structure.
S

C S
hvis/if

ADVP S
ikke/not

de gør noget/they do something
First of all the restriction to monosyllabic complementizers is hard to explain on the basis of this structure. But

more importantly sentential negation cannot attach to S but only to VP regardless of whether the complement clause
is fronted or not. Cf.

(10) * han
he

havde
had

fortalt
told

at
that

ikke
not

han
he

havde
had

stj̊alet
stolen

bilen
the.car

Negation attaching to an S is only possible in the so-called meta-negation ([Christensen, 2005]) where negation
attaches to a paranthetical complementizer clause expressing denial of an otherwise expected (conversational) impli-
cature. In this use the sentence cannot be embedded and negation is to the left of the complementizer (in preposed
negation it is to the right of the complementizer).
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(11) ikke
not

at
that

jeg
I

er
am

utaknemmelig,
ungrateful,

men
but

. . .

. . .

Secondly the structure above falsely predicts that a conjoined clause may also occur with a preposed negation.
Preposed negation, however, must be adjacent to the complementizer.

(12) ??/* hvis
if

ikke
not

Peter
Peter

kommer
comes

og
and

ikke
not

Louise
Louise

er
is

syg
ill

Finally the complementizer and the negation may be stranded in elliptical structures. This is unexpected if the
negation adjoins to an S, since there is no S to adjoin to ([Kim and Sag, 2002]).

(13) Hvis
If

ikke,
not,

er
is

det
it

ikke
not

ulovligt
illegal

at
to

have
have

dem
them

st̊aende
around

Thus preposed negation is syntactically tied to the complementizer as in the analysis of ([Johanessen, 2000]) who
assumes that the negation cliticizes to C in Norwegian. Licensing by the complementizer also allows an account
of the restriction to monosyllabic complementizers as a case of lexical selection either through comps or mod.
However, there is evidence that preposed negation does not modify the complementizer. Preposed negation is always
interpreted within the scope of the complementizer: IF(¬(p)) while in a modificational structure the negation would
take scope over the complementizer.

The complementizer is the syntactic and semantic head of the construction. It is still possible that the lexical
complementizer clitizises to the phrasal preposed negation forming a kind of complex head, but this does not explain
how a negation element in the preposed position is licensed.

Thus I propose that the preposed negation is a complement of the complementizer just as sentential negation in
English is analyzed as a complement of the auxliary in [Kim and Sag, 2002, Warner, 2000]. This is further corrobo-
rated by the fact that preposing of the negation is lexically determined. Only certain monosyllabic complementizers
with a non-veridical semantics license preposing. And the failure of finite verbs to license preposing (example (6))
can be explained as a lexical fact about finite verbs.

An analysis of ordinary sentential negation as a complement of the finite verb is, however, not viable. In Danish,
complements appear to to right of their head, but sentential negation appears to the left of the head and may even
be separated from its head by adjuncts. In addition, it would make the ungrammaticality of (6) totally mysterious.

(14) a. fordi
because

han
he

ikke
not

ser
sees

filmen
the.movie

b. fordi
because

de
they

ikke
not

som
such as

raske
healthy

mennesker
people

hurtigt
quickly

er
are

i stand til at slukke ilden
capable of extinguishing the fire

For these reasons I assume that ordinary sentential negation is an adjunct and preposed negation is an optional
complement of the triggering complementizers. The example in (15) is assigned the structure below.

(15) hvis
if

ikke
not

regeringen
the.government

vil
wants.to

S

S

C ADVP DP VP
hvis ikke regeringen vil
if not the.government wants.to

4 The Semantics of Preposed Negation

Sentences with preposed and ordinary negation are truth-conditionally equivalent, except in the case of scope-sensitive
quantified subjects. However, there is a crucial difference between the two kinds of negation: Corpus investigations1

reveal that preposed negation does not occur with strong NPIs (in the sense of ([Sailer, 2006, van der Wouden, 1997]),
and such examples are judged to be marginal at best. Weak NPIs do occur with preposed negation, but they also
occur in conditional clauses and may thus be licensed by the conditional semantics.

1This investigation was carried out on KorpusDK from Det Danske Sprog og Litteraturselskab: http://ordnet.dk/korpusdk.
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(16) a. hvis
if

du
you

ikke
not

løfter
lift

en
a

finger
finger

for
for

dem,
them,

hjælper
help

de
they

heller
either

ikke
not

dig
you

b. ?? hvis
if

ikke
not

du
you

løfter
lift

en
a

finger
finger

for
for

dem,
them,

hjælper
help

de
they

heller
either

ikke
not

dig
you

(17) a. hvis
if

du
you

ikke
not

giver
give

en
a

skid
damn

for
about

hans
his

undskyldninger,
excuses,

hvorfor accepterer du dem s̊a?
why do you accept them then?

b. ?? hvis
if

ikke
not

du
you

giver
give

en
a

skid
damn

for
about

hans
his

undskyldninger,
excuses,

hvorfor
why

. . .

. . . ]

In a similar vein preposed negation allows for (strong) positive polarity items (PPI).

(18) a. ??/* hvis
if

du
you

bare
just

ikke
not

kan
can

det
that

pis,
crab,

skal du lade være
don’t do it

’if you are not a top-professional, then don’t do it’

b. hvis
if

ikke
not

du
you

bare
just

kan
can

det
that

pis,
crab,

skal du lade være
don’t do it

Finally, preposed negation is preferred with non-topic-worthy subjects suggesting that the clause does not exhibit
a basic topic-focus structure but rather all focus.

(19) a. hvis
if

ikke
not

nogen
anyone

gør
does

noget
something

b. ??/* hvis
if

nogen
anyone

ikke
not

gør
does

noget
anything

This is further corrobated by the fact that indefinite subjects occurring with preposed negation favour a weak
(existential) reading, while indefinite subjects with ordinary negation favour a strong (presuppositional/generic)
reading. In the theory of indefinites in ([Diesing, 1992]) (VP-internal) focussed subjects favour the weak reading.

(20) a. Han
He

ville
would

uden
beyond

tvivl
doubt

have sl̊aet sig ihjel,
have been killed,

hvis
if

ikke
not

[en
[a

rotte]
rat]

i
in

det
that

samme
moment

var
had

kommet
come

løbende
running

hen over
across

gulvet
the.floor

b. Hvis
If

[en
[an

atlet]
athlete]

ikke
not

vil
wants.to

eller
or

glemmer
forgets

at fortælle Anti-Doping Danmark, . . .
to tell Anti-Doping Denmark . . .

I follow ([Romero, 2006]) in assuming that preposed negation introduces and scopes over a verum-predicate in the
sense of ([Höhle, 1992]). Ordinary negation in turn scopes over a proposition. Thus the examples in (16a) and (16b)
may be paraphrased: if you do not lift a finger vs. if it is not true that you lift a finger. These paraphrases make clear
that preposed negation scopes over a verum predicate, which in turn scopes over a positive proposition explaining
the observed exclusion of NPIs and licensing of PPIs. However, contrary to the analysis in ([Romero, 2006]) negation
of a verum-predicate by preposed negation does not generally trigger a presupposition as to whether the speaker
believes the proposition to be true or not, as otherwise suggested for Swedish by ([Jensen, 2001]). I believe this to
be a matter of complex interaction between context, negation, verum and information structure.

5 Analysis

Using the framework of MRS (partly) from ([Warner, 2000]) I suggest the following semantic representations for hvis
Peter ikke vinder/’if Peter not wins’ (1) and hvis ikke Peter vinder/’if not Peter wins’ (2) respectively.

(1)
















content

















key 1

rels

〈

1

[

cond rel

hdl h1

arg h2

]

,

[

neg rel

hdl h3

arg h4

]

,

[

win rel

hdl h5

arg1 h6

]

,







name rel

hdl h6

name Peter

index x







〉

conds
{

h2 ≥ h3, h4 ≥ h5
}
































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(2)
















content

















key 1

rels

〈

1

[

cond rel

hdl h1

arg h2

]

,

[

neg rel

hdl h3

arg h4

]

,

[

verum rel

hdl h5

arg h6

]

,

[

win rel

hdl h7

arg1 h8

]

,







name rel

hdl h8

name Peter

index x







〉

conds
{

h2 ≥ h3, h2 ≥ h7, h4 ≥ h5, h6 ≥ h7
}

































Lexical entry for ikke/’not’ as a complement:
















head adv

content







key 1

rels

〈

1

[

neg rel

hdl 2

arg 3

]

,

[

verum rel

hdl 4

arg 5

]〉







conds
{

3 ≥ 4

}

















Lexical entry for hvis/’if’:




































head

[

compl

mod
〈

S
〉

]

comps

〈







ADVP:







content





key | hdl 4

rels ... ⊕

〈[

verum

arg 5

]〉

















, S:
[

6

]

〉

content











key 1

rels

〈

1

[

cond rel

arg 3

]〉

conds
{

3 ≥ 4 , 3 ≥ 6 , 5 ≥ 6

}















































The complementizer hvis/’if’ selects an S which it outscopes (3 outscopes 6 in the conds ). If the optional ADVP
is present, the complementizer also outscopes the ADVP, i.e. the negation (3 outscopes 4 in the conds). Finally the
verum outscopes the S (3 outscopes 4 in the conds). For ease of exposition the semantics of the matrix-clause to
which the conditional clause adjons (the value of the mod-feature) has not been accounted for.
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Not as Hard a Problem to Solve as You Might Have Thought

Paul Kay (UC Berkeley) and Ivan A. Sag (Stanford University)

Two understudied phenomena of English are intimately intertwined but insofar as they
are studied at all are not usually related. The discontinuous modifier phenomenon (DM) il-
lustrated in (1) and the adjectival pre-determination phenomenon (APD) illustrated in (2) are
independent. That is, each of these phenomena may occur independently of the other:

(1) a. [so] willing to help out [that they called early]

b. [too] far behind on points [to quit]

c. [more] ready for what was coming [than I was]

d. [as] prepared for the worst [as anyone]

e. (the) [same] courage in the face of adversity [as yours]

(2) a. [this] deliciousA LASAGNA

b. [that] friendlyA POLICEMAN

c. [How] hardA PROBLEM (was it)?

The oddity, the “non-core” property, of DM examples like those in (1) is that they appear to
call for a discontinuous constituent analysis. The oddity of APD examples like those in (2)
is that they present an adjective modifying a determined noun phrase (or DP), rather than a
nominal (a common noun or “N”) – specifically an NP determined by what appears to be the
singular indefinite articlea.

Although, as we have seen in (1) and (2), DM and APD may appear independently, they
frequently occur intertwined as in (3):

(3) a. [too] heavyA TRUNK [(for me) to lift]

b. [so] lovelyA MELODY [that some people cried]

c. [more] sincereAN APOLOGY [than her critics acknowledged]

d. [as] goodA SINGER [as many professionals]

Unsurprisingly, the initial lexical licenser determines the three-way distributional distinction
displayed in (1), (2) and (3).

1
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Licensers of DM but not APD include those comparative governors listed in (4):1

(4) same...as, similar...to, equal...to/with, identical... to/with, ADJ-er...than, rather...than,
prefer...to than, superior...to, inferior...to, other...than, else... than, differ...from, differ-
ent...from/to/than, dissimilar...to/from

Licensers of APD but not DM include:

(5) this, that, how

And licensers of both DM and APD are listed, exhaustively we believe, in (6):

(6) so, too, more, less, as, such, how

It is notable that comparative licensers are split between those that do not [(4)] and those that
do [(6)] license APD. There are licensers of APD but not DM, DMbut not APD, and both DM
and APD.

More than one DM can occur in a clause, as exemplified in (7).

(7) a. [so] much more satisfied than the last time [(that) he couldn’t stop smiling]

b. [too] many fewer supporters than her opponent [(for her) to rely on appeals to her
base]

c. [enough] bigger an audience than last time [to require standing room only]

In examples such as (7) the multiple DMs form nested dependencies. The corresponding
crossed dependencies in (8) are impossible:

(8) a.**[so] much more satisfied [(that) he couldn’t stop smiling] than the last time

b.**[too] many fewer supporters [(for her) to rely on appeals to her base] than her op-
ponent

c.**[enough] bigger an audience [to require standing room only]than last time

Other DMs may, however, participate with arguments or modifiers in either nested [(9b,d)] or
crossed [(9a,c)] dependencies:

(9) a. Kim was more [willing] than Pat [to wash the dishes].

b. Kim was more [willing] [to wash the dishes] than Pat.

c. I sent out more [books] yesterday than ever before [that I really liked].

d. I sent out more [books] yesterday [that I really liked] than ever before.

1See Huddleston and Pullum 2002, p. 1104.
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In general,

(10) All DM licensers exceptso, too, andenough can participate in crossed dependencies
with arguments and other modifiers.

Constructions in SBCG are defined as constraints on construct types; construct types are
classes of constructs inter-related in a multiple inheritance hierarchy; and constructs are the
feature structures that collectively constitute the modelof a language. More specifically, con-
structions are constraints on construct types that containnon-null mother (MTR) and daughters
(DTRS) values. (The DTRS feature is list-valued.)

The major constructions required to account for the above and related data are the Head-
Functor Construction, the APD Construction (aka the“big mess” construction), and the Head-
Extraposition construction. In addition, lexical entriesfor the licensing lexical items listed in
(4), (5) and (6) are required.

The Head-Functor Construction, is directly adapted from Van Eynde (J. Linguistics 42
(2006), 139186) with the extension that the marking featureis posited allow a range of values
corresponding to individual markers or classes thereof. The construction is shown in (11):

(11) Head-Functor Construction:

hd-func-cxt ⇒





































MTR















SYN













CAT
[

SEL X
]

VAL L 1

MKG Y
EXTRA L2



























DTRS

〈











SYN









CAT
[

SEL H
]

MKG Y
EXTRA L2



















, H:



SYN

[

CAT [SEL X ]
VAL L 1

]





〉





































Our analysis of the APD (big mess) phenomenon differs from those of Van Eynde (2007)
and Kim (2009) in locating the idiosyncrasy in the AP (modifier-adjective) constituent (e.g.,
how big), rather than the NP (AP-nominal constituent) constituent(e.g.,how big a mess). The
SBCG APD construction is given in Figure 1.

Unlike the Head-Functor Construction, the APD Construction does not describe aheaded
construct-type; there is no head daughter. Accordingly, and critically, the second daughter and
the mother do not agree in their SEL value, the daughter selecting an unmarked nominal but
the mother selecting a noun phrase marked with the indefinitedeterminera. Thedeg’ MRKG
value shared by mother and first daughter licenses presence of just those lexical items that
license the construction; they seem to constitute a subclass of (semantic) degree modifiers that
resists more restrictive semantic definition. On this analysis the construction combines adeg’
modifier with an adjective to produce an AP that selects a singular indefinite NP.

3
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apd-cxt ⇒























































MTR



























SYN

























CAT















adj

SEL









SYN

[

CAT noun

MKG a

]

SEM Y























MKG deg’
EXTRA L1



















































DTRS

〈











SYN









CAT
[

SEL X
]

MKG DEG’
EXTRA L1



















, X:

















SYN















CAT















adj

SEL









SYN

[

CAT noun

MKG unmkd

]

SEM Y





















































〉























































Figure 1: Adjectival-Pre-Determiner Construction

Both the Head-Functor and the APD construction have a list-valued EXTRA(position)
feature that identifies the mother’s value with that of the first daughter (as do several other
constructions). Thus, members of the EXTRA list are passed up from first daughter to mother
until they are realized by the Head-Extraposition Construction, displayed in (12):

(12) Head-Extraposition Construction:

hd-extra-cxt ⇒



















MTR



SYN

[

VAL L 1:〈(Y)〉
EXTRA L2

]





DTRS

〈

H



SYN

[

VAL L 1

EXTRA 〈 X 〉 ⊕ L2

]



 , X

〉



















This construction realizes the initial element of the first (head) daughter’s EXTRA list as
the second daughter and eliminates this element from the mother’s EXTRA list. (See earlier
discussions by Pollard and Sag (1994), Keller (1995).)

The correct ordering possibilities of arguments and various extraposed phrases, as exem-
plified in (7) and (8), are assured by a construction that pumps a complement of a lexical
predicator to an element of its EXTRA LIST (See (13)) along with appropriate lexical entries
for the lexical licensers of extraposed phrases and the Head-Extraposition Construction. Two
example of relevant lexical entries are shown in (14) and (15). Note thatmore shuffles the
extra complement it introduces into a random spot on the EXTRA list of its selectee, whereas
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so appends its extra complement to the (right) end of its selectees EXTRA list. This arrange-
ments allows the extra complement ofmore to commute with arguments or other extraposed
elements, thus allowing both nested and crossed dependencies, while the complement ofso,
being the final element of the EXTRA list, must be realized at the lowest position and hence
can participate in only nested dependencies. (See (8), (9),(10) above.)

(13) Lexical Extraposition Construction:

lex-extra-cxt ⇒



















MTR



SYN

[

VAL L 1

EXTRA L2 ⊕ 〈 X 〉

]





DTRS

〈



SYN

[

VAL L 1 ⊕ 〈 X 〉

EXTRA L2

]〉























(14)











FORM 〈 SO 〉

SYN





CAT
[

SEL [SYN [EXTRA L1]]
]

EXTRA L1 ⊕ 〈S[that]〉















(15)











FORM 〈 MORE 〉

SYN





CAT
[

SEL [SYN [EXTRA L1]]
]

EXTRA L1 © 〈XP[than]〉















The preceding discussion is abbreviated. There are furtherdetails about these distributions
that are covered in the paper.
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Accounting for underlying forms in HPSG phonology

Filip Skwarski
University of Warsaw

1. Why are underlying forms desirable in HPSG phonology?

The paper aims to present an approach to HPSG phonology which would account for underlying forms of 
particular phonemes. Phonology in HPSG is largely an undeveloped field, and probably the most significant 
attempt to expand the value of PHON (in most syntax- and morphology-related papers typically presented as a 
string equivalent to the word’s pronunciation or orthographic spelling) was undertaken by Steven Bird (Bird 
1994, Bird 1995).

The framework he proposed expanded  PHON into an actual phonological description and allowed formulating 
constraints  determining the well-formedness of  surface representations.  His approach was based around the 
principles of COMPOSITIONALITY and a requirement that a framework be MONOSTRATAL (Bird 1995, 1.4.5). The 
latter meant,  in simplified terms, that any phonological representation has only one level,  corresponding to 
forms actually appearing in the surface representations, and no abstract representation is stored.

Although  such  an  approach  would  seem to  be  desirable  in  a  computational  framework,  the  phonological 
phenomena in various languages cannot be adequately described without a further reference to an underlying 
representation of  a  phoneme (Shoun 2005,  4.4.).  Abby Shoun points  out  the  issue in  her  study,  citing eg. 
problems arising when representing consonants in Bengali, but does not develop an actual implementation of 
reference to underlying forms in HPSG phonology - which is the aim of this paper.

Evidence  for  usefulness  of  underlying  representations  can  be  seen  in  consonant  alternations  and  voicing 
processes in languages where those phenomena are complicated, even though Bird seemed to disregard events 
such as final devoicing as purely phonetic processes which need not be described with binary features (Bird 
1995, 3.3.2).

In Polish (my native language), for example, the phoneme /g/ exhibits the following alternations:

(1) księga a tome (nom.sg.) [kɕɛŋga] [g]
ksiąg of tomes (gen.pl.) [kɕɔŋk] [k]
księdze to a tome (dat.sg.) [kɕɛndzɛ] [dz]
książka a book (nom.sg.) [kɕɔ�w� ʃka] [ʃ]
książek of books (gen.pl) [kɕɔ�w�ʒɛk] [ʒ]

Although these alternations result from historical palatalisation and voice assimilation processes, all of them are 
fully productive in modern Polish, in specific morphology-related cases, like noun declension patterns.

Likewise,  in  Polish  -  unlike  eg.  German  -  the  process  traditionally  called  “final  obstruent  devoicing”  is 
intertwined with a  process of “voice assimilation”.  Voiced obstruents are devoiced word-finally and before 
voiceless obstruents, while voiceless obstruents become voiced before voiced obstruents, including across word 
boundaries  (Rubach  1982,  4.2,  4.3).  As  a  result,  /d/  and  /t/  can  both  surface  as  [t]  and  [d]  accordingly, 
phonetically identical with the “default” form of their opposite-voiced counterpart. Before sonorants (except, in 
most cases, across word boundaries), obstruents retain their “underlying” voice values, and so, in a traditional 
monostratal framework, we would have no way of arriving at this basic form if we describe sonorants as either 
alternations of their surface representations or underspecifications (as suggested by Bird 1995, 1.5).
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(2a) kod code [kɔt] [t]
kody codes [kɔdɨ] [d]
kod dostępu access code [kɔd dɔstɛmpu] [d]
kod miasta city code [kɔt mʲasta] [t]
kod pocztowy postal code [kɔt pɔtʃtɔvɨ] [t]

(2b) kot a cat [kɔt] [t]
koty cats [kɔtɨ] [t]
kot perski a Persian cat [kɔt pɛrski] [t]
kot mały a small cat [kɔt mawɨ] [t]
kot domowy a housecat [kɔd dɔmɔvɨ] [d]

The  above  data  demonstrates  that  obstruents  in  Polish  can  behave  in  three  ways  depending  on  context: 
assimilate  their  voice  to  that  of  the  following  segment  (before  other  obstruents,  including  across  word 
boundaries), retain their “underlying” voice feature (before sonorants, except word-finally), or become voiceless 
regardless of their “underlying” voice feature (word-finally before a pause or before sonorants) This example 
will be used as a basis for representing the possibilities of accounting for underlying forms in HPSG phonology, 
in a further section.

It should be noted that despite the departure resulting from the introduction of underlying descriptions, other 
crucial ideas of the framework suggested by Bird are not violated. Accounting for the underlying representation 
does not require “rule ordering”, but nonetheless can be used to solve problems traditionally dealt with via rule 
ordering, eg. opacity in Turkish (as shall be seen in a further paragraph). Similarly, Bird’s idea of deletion as an 
alternation with zero (Bird 1995, 3.2) is still used in the approach I present.

2. Representing the representations

This  section  is  concerned  with  estabilishing  the  structural  side  of  the  framework  which  would  involve 
underlying features. A well-functional framework should achieve the following aims:

(a) Allow formulated rules to operate at various levels of the structure (stem, word, syllable, utterance,  
etc.)

(b) Accurately provide just one surface form for any phoneme in the complete utterance.
(c) Append lower-level representations into higher-level representations (words into phrases, syllables into 

feet, etc.)
(d) Allow for interactions between the underlying representation and the surface representation in cases  

where the underlying representation is directly relevant to the surfacing form.

Principle (a) is dictated by the observation that certain phonological phenomena operate within boundaries, such 
as word boundaries or phrase boundaries, and formulated constraints have to be formulated in a way accounting 
for this (Bird 1994, 2.2).

Principles (b) and (c) are related: because of observation mentioned in (a), various constraints operating solely 
on  one  level  of  the  structure  (word,  phrase,  etc.)  would  predict  different  criteria  of  well-formedness.  For 
example, a constraint demanding that the word-final segment be voiceless would apply to the PHON structure of 
a  word object, but not to the  PHON structure of a  phrase object. Similarly, constraints operating across word 
boundaries would not say anything about the PHON structure of a word object.

As a result, for a situation like the exemplary interaction between Polish final devoicing and voice assimilation 
processes (2a & 2b), we are left with a choice of either predicting different phonological structures for different 
levels of syntactic and morphological representation, or postulating that all surface representations at all levels 
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word
PHON|SEG_LIST segs

UR_LIST [k, æ, t]

SR_LIST [k, æ, t]

FIRST

REST

have to be the same. Höhle (Höhle 1999) appears to use (presumably for simplification) the first case scenario, 
and in his representations, the components of an utterance or a morphologically complex word may contain 
phonemes (defined for the purposes of sorting) where eg. the voicing feature may differ from the voicing feature 
of the corresponding phoneme sort  in the complete utterance / word. Applying this to our Polish devoicing 
example would yield a situation in which the phrase “kod dostępu” would have a PHON listing [k d d st mpu],ɔ ɔ ɛ  
but its first daughter element would have a structure ending in a voiceless obstruent:  [k t].ɔ

Such  a  solution  is  possible  to  account  for  predictions  made  at  different  levels,  but  causes  problems  with 
principle (c), that is, it requires a separate system for appending daughter elements together (since we cannot 
simply append [k t] and [d st mpu] to get [kod d st mpu]. Again, introducing underlying representation seemsɔ ɔ ɛ ɔ ɛ  
to be an advantage here, as it does not require clearly defined and sorted phonemes (which is superfluous, Shoun 
2005),  but  allows  forms  to  combine  precisely  because  higher  level  structures  are  appended  based  on  the 
underlying structure of their elements, while the surface structure may be separately predicted. Furthermore, 
because surface structure may be generated based on both the underlying structure and the context, it is possible 
to make individual surface forms equivalent on all levels of syntactic / morphological representation, thus better 
adhering to the principle of COMPOSITIONALITY (Bird 1995, 1.4.5).
To summarise - a system I propose is a system where the underlying and the surface forms are stored separately,  
where  the  higher  level  lists  are  appended  separately  from  underlying  and  surface  form  lists  of  daughter 
elements,  and  where  the  underlying  and  surface  forms  can  interact  through  formulated  rules.  The  more 
complicated interactions (principle (d)) will be seen further on in the section on Turkish epenthesis/deletion 
opacity.

Below is an exemplary  PHON structure provided according to my proposed framework for the English word 
“cat”:

Note that unlike in typical approaches to PHON expansions, the objects utilised in phonological descriptions are 
not  just  lists,  but  objects  of  type  I  called  here  “segs”  (for  “segments”),  which  are  expanded  to  contain 
representations containing both the underlying (UR) and surface (SR) forms, as well as lists used to coordinate 
and append these elements together.  The IPA symbols  in brackets are obviously simplifactions of complete 
phonetic  structures of  the segments,  with  which I  will  not  deal  in  detail  (see:  Bird  1995,  “4.  A theory of 
segmental structure”, and Höhle 1999). The FIRST and REST features of segs are a simplification and a reference 
to lists, in reality, HPSG ontology would demand them to be named distinctly.

segs
UR_LIST [æ, t]

SR_LIST [æ, t]

FIRST

REST

simple
UR [æ]

SR [æ]

simple
UR [t]

SR [t]

simple
UR [k]

SR [k]
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One of  the framework’s  issues  now is  the relationship  between  SR and  UR.  The  two basic  possibilities  of 
accounting for a possible number of surface representations (here based on the simple example in (2), but note 
also case (1)) - are alternatives (3) and underspecification (4):

(3) (4)

However,  because we are  equipped with  underlying representation now, it  is  possible  to  leave the surface 
representation of  any lexical  item fully unspecified,  and unambiguously derive it  based on the  UR and the 
phonological context. While this requires a number of rules to relate particular underlying features to surface 
ones, it saves the need of stating the  SR for every single lexical item. This approach is perhaps closer to the 
original phonology of derivations and transformations, but should not be confused with any sort of rule ordering 
and destructive processes. It is, rather, based around constraints and context-sensitive correspondence.

2.1. Word Final Obstruent Devoicing Meets Obstruent Voice Assimilation

The analysis in this section is based around the data and processes in (2), with the goal of adequately describing 
Polish obstruent voicing processes through HPSG constraints. As mentioned before, there are three elements of 
the process:

1. Obstruents before other obstruents, including across word boundaries, assimilate their voice to that of the 
following obstruent, regressively (obstruent clusters have to agree in voicing).
2. Obstruents before sonorants, but not across word boundaries, retain their underlying, distinctive voice.
3. Word-finally, voiced obstruents become voiceless before sonorants or a pause (all word-final obstruents must 
be voiceless before sonorants or a pause).

The above is true for mainstream Polish, but in south-western variants, the voicing context may be different 
(Höhle 1999). This will not be dealt with here, although the provided example may easily be altered to account 
for different voicing phenomena.

The  first  of  the  aforementioned  rules  can  be  translated  into  HPSG phonology rather  easily,  by forming a 
constraint requiring the surface voice of any two sonorants to be the same - or, in negative terms, prohibiting 
any cluster with differently voiced obstruents (we furthermore note that the constraint operates on the level of 
the entire utterance, introducing a subtype of segs: utterance_segs, required through a constraint demanding that 
the first  segs of an  utterance be of the  utterance_segs type, and that the  REST feature of  utterance_segs may 
only be either an actual segment articulation, or another utterance_segs).

(5)
 → 

(6)
→ 

simple
UR [d]

SR [t] v [d]

simple
UR

SR|SL|PLACE|CORONAL +

segment
LG|VOICED +

SL|PLACE|CORONAL +

simple
UR

SR|SL|PLACE|CORONAL +

segment
LG|VOICED −

SL|PLACE|CORONAL +

simple
UR [t]

SR [t] v [d]

utterance_segs

FIRST|SR obs

REST|SR obs

utterance_segs

FIRST|SR|LG|VOICED [1]

REST|SR|LG|VOICED [1]

utterance_segs

FIRST|SR obs

REST|FIRST|SR obs

utterance_segs

FIRST|SR|LG|VOICED [1]

REST|FIRST|SR|LG|VOICED [1]
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The third and the second rule, however, are more complicated, since they crucially revolve around the notion of 
the  word  boundary.  Because  they are  interweaved  (the  word-final  context  has  an  exception  of  preceeding 
obstruents), however, we cannot just resort to word_segs. Instead, however, the structure of simple (our object 
corresponding to a single segment) can be expanded to include a binary feature WORD_FINAL, itself a feature of 
NP (for “non-phonetic”).  We can introduce it  through  word_segs,  and translate  the rules  in (2)  and (3)  by 
invoking it:

(7)

 → 

 → 

The above two constraints effectively require that any obstruent followed by a non-obstruent be voiceless when 
word-final, and have its surface voicing equivalent to underlying voicing if not word-final. However, they only 
take into account a situation when the REST element is an actual segment, and not another segs beginning with a 
non-obstruent. Another, analogical pair of constraints is required, their conditions being to this one as (6) was to 
(5).

2.2. The Issue of Opacity in Turkish: Simultaneous Vowel Epenthesis and Consonant Deletion

Here, we return to the previous topics of representing epenthesis and deletion, as well as the more complex 
interactions between the underlying and the surface forms in formalted rules.  Turkish (Sanders 2003) is an 
exemplary  language  where  the  processes  of  consonant-triggered  Epenthesis  and  (in  some  dialects)  vowel-
triggered k-Deletion are present:

(8) /bɑʃ/ + /m/ -> [bɑʃɯm]
(9) /ɑjɑk/ + /ɯ/ -> [ɑjɑɯ]
However, in a case traditionally solved through rule ordering, epenthetic vowel may trigger k-Deletion, resulting 
in both the presence of the epenthetic vowel, and the deletion of /k/:

(10) /ɑjɑk/ + /m/ -> [ɑjɑɯm]
In  a  rigidly monostratal  framework,  introducing the constraints prohibiting both  consonant  clusters  and [k] 
before vowels could,  possibly,  lead to a situation where neither [ j k m] nor [ j km] are considered well-ɑ ɑ ɨ ɑ ɑ
formed while the form [ j m] is, but, first of all, we would have no way to arrive at that form, and secondly,ɑ ɑɨ  
any cluster of two vowels would be acceptable - while in Turkish, that is not the case: except in borrowings, 
vowel clusters emerge due to the deletion of /k/. To account for this fact, the framework would have to postulate 
the presence, but not articulation, of /k/, as a ghost segment in the cases where it is deleted, but still present for 
the purpose of epenthesis.

Ghost  segments are an undesired element in phonology,  particularly in HPSG, working against  the idea of 
epenthesis  as  an  alternation  with  zero,  and  violating  the  principle  perhaps  even  moreso  than  introducing 
underlying features. It is possible, however, to solve the situation in a framework which accounts for underlying 
representation, by formualting constraints in such a way that they may refer to the underlying context, while 
affecting the surface structure.

utterance_segs

FIRST

REST|UR ¬obs

simple

SR obs

NP|WORD_FINAL +

utterance_segs

FIRST|SR|LG|VOICE −

utterance_segs

FIRST

REST|UR ¬obs

simple

SR obs

NP|WORD_FINAL −

utterance_segs
FIRST|UR|LG|VOICE [1]

FIRST|SR|LG|VOICE [1]
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word_segs
REST|SR

Thus, a constraint translated from the rule of Epenthesis demands any consonant preceeded by an underlying 
consonant to surface as a complex segment consisting of a vowel and a consonant. It also illustrates the way in 
which epenthesis is handled in my framework: here, in a simplified situation, /m/ may surface either as a simple 
object, where the surface form is a single phone (as in the cases seen before), or a complex object, with its own 
structure.

→

The rule of k-Deletion is translated as a constraint demanding that /k/, followed by a surface vowel this time, 
may  not  surface,  ie.  it  has  to  be  an  empty type  object,  whose  phonemic  structure  contains  no  surface 
representation, and so does not appear when appended in higher-level objects.

v →

(note that the context of above constraints is simplified, ignoring situations where the REST object is another 
segs)

Both rules apply precisely at the same time and need not be ordered, but since they refer to different levels of 
representation,  they  allow  two  processes  to  overlap.  On  a  final  note,  the  empty and  complex types  of 
representation require further rules to establish the technical side of the expanded framework and properly 
assemble UR and SR lists (in simplified terms, similar to how lists assemble from segs), which for space issues 
are not included in this abstract.
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This paper explores the use of HPSG for modeling historical phonological change, focusing on the
evolution of word-final consonants in French. The stages of development are presented as a series of
overlapping grammars that show how the loss of final consonants, originally a phonological development
in Middle French, gave rise to the grammaticalized external sandhi phenomenon known as consonant
liaison in modern French.

A striking aspect of French orthography is the prevalence of silent letters, particularly at the ends of
words. Final written consonants can be very roughly divided as follows (leaving aside unassimilated
loanwords):

(1) a. usually silent: s, x, t, d, g, p, b
b. usually pronounced: c, f, l, r
c. nasals: n, m (generally silent but nasalize preceding vowel)

Silent letters are an indication of the conservative nature of French spelling, but silent final consonants
are retained also because there are synchronic grammatical processes that appear to reactivate the corre-
sponding sounds.

Inflectional morphology and the phenomenon known as “consonant liaison” provide many examples
of ∅ ∼ C alternations:

(2) a. grand [gK�A] ‘big.msg’ vs. grande [gK�Ad] ‘big.fsg’
b. tout nu [tuny] ‘totally naked’ vs. tout autre [tutotK] ‘totally different’

In (2a), the written final “d” is silent in the masculine form of the adjective, but it corresponds to a
pronounced [d] in the feminine. In (2b), the adverb tout is pronounced [tu] before consonant-initial nu,
but the final “t” is pronounced as a liaison consonant ([tut]) before vowel-initial autre.

The synchronic analysis of such phenomena has been the subject of active debate, much of which
is centered on the question of abstractness in phonological representation. The data in (2) can be dealt
with by assuming underlying phonemic forms containing a final consonant, which must be deleted to
derive the appropriate “truncated” forms. The alternations are not always as straightforward as in these
examples, however, and more concrete approaches assuming representations closer to the surface forms
prove to be more adequate. The analyses proposed in the HPSG literature naturally tend to be surface-
oriented (although capturing empirical generalizations always involves some degree of abstractness); see
for example Bonami et al. (2004) for consonant liaison and Bonami and Boyé (2003) for prenominal
adjectives.

Analyses of French phonology in the generative tradition are often deeply inspired by knowledge
of diachronic development. A good example of this kind of approach is Casagrande (1984), who pro-
poses highly abstract underlying forms that are basically Latin words, and then a series of ordered rules
formalizing the historical sound changes that eventually produced the modern French forms. For a psy-
chologically plausible synchronic analysis, this is obviously taking things too far, but it is nonetheless
useful to ask to what extent and how diachronic evidence should be taken into account. And of course
the description and analysis of the historical development can be an objective in its own right.

The hypothesis adopted in this paper is that while the grammar of a language can change radically
within the space of a few generations, this global change is the sum of smaller, individual changes
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that can be modeled in terms of successive, overlapping alternative grammars corresponding to periods
of variation (i.e. coexisting, competing analyses) eventually leading to reanalysis (cf. the approach to
grammaticalization of Harris and Campbell 1995).

1 Middle French

The general evolution of final consonants in French is relatively well understood (Bourciez and Bourciez,
1967; Zink, 1986). Certain classes of consonants were lost before the end of the Old French period (up to
the 13th century); these consonants—primarily nominal case endings and 3rd person verb endings—left
no trace in the orthography and have no real relevance in later stages. A more significant development
during this period is the loss of most final vowels (other than -a), which exposed a large number of new
final consonants going into Middle French (“MidFr”, 14th–16th centuries).

As mentioned above, French spelling is highly conservative, and the presence of a final consonant
in a modern written form is a good indication that the word had a pronounced final consonant in the
13th century (with isolated exceptions, like et ‘and’). The precise identity of the grapheme may not have
remained stable (for example, “z” is often replaced by “s”, “s” by “x”, and “t” by “d”) but final conso-
nant letters are rarely eliminated altogether, even if the corresponding sounds subsequently disappeared
from the pronunciation. This means, unfortunately, that the abundant texts of the Middle French period
give us very little direct evidence for the sound changes under consideration here. Indirect evidence
can be gleaned from rhymes in poetry, but this highly specific context does not reveal changes in the
pronunciation of words in connected speech.1

Starting in the 16th century, however, the first published grammars of French provide explicit de-
scriptions of actual usage as well as normative recommendations (which become increasingly influential
in the following centuries). There are also contemporary proposals for radically reforming French or-
thography and replacing it with a more transparently phonetic system (e.g. Jacques Peletier in 1550 and
Giles Vaudelin in 1713).

From these various sources, it can be established that in MidFr a weakening process affected all final
consonants, to varying degrees, subject to the following conditions (Thurot, 1883):

(3) a. Final consonants were lost before a following consonant-initial word.
b. Final consonants were preserved before a following vowel-initial word.
c. Final consonants were preserved before a pause.

The first two contextual conditions are of course the origin of the phenomenon of liaison in modern
French. However, the alternation is widely assumed to have started out as a purely phonological process
of final consonant deletion in pre-C environments. Thus, while the examples provided by the early gram-
marians already exhibit many aspects of modern French pronunciation, we also observe some striking
differences.

(4) a. mortel peril = morteperil (Palsgrave) vs. ModFr [mOKtElpeKil] ‘mortal danger’
b. quel monstre = qué’ monstre (Duez) vs. ModFr [kElm�OstK] ‘what a monster’

(5) Vous me dites tousiours que vostre pays est plus grand de beaucoup et plus abondant que le nostre
= Vou me dite touiours que votre pays est plu gran de beaucoup et plus abondan que le notre
‘You always tell me that your country is much larger and more abundant than ours’ (H. Estienne)
vs. ModFr toujours [tuZuK], pays [pei], beaucoup [boku]

This change has been explained as the result of a weakening of the boundaries between words, such
that a -C#C- boundary came to be treated like a medial consonant cluster (and thus subject to reduction),
while in a -C#V- sequence, the consonant could be resyllabified as the onset of the following syllable.
Unfortunately there is insufficient evidence from the relevant period to reveal the precise progression

1The presence or absence of a final consonant does not affect the number of syllables, so the scansion of lines of poetry is
not affected.
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of this evolution. For example, we might expect some final consonants to have been preserved for a
time before words starting with “r” or “l” (since consonant-liquid sequences such as “tr-” and “pl-”
are possible syllable onsets). Also, while it is unsurprising for the final “s” in -Vs#V- contexts to be
pronounced as [z] (like a word-internal, intervocalic “s”), we might expect it to remain unvoiced at first
in -Cs#V- contexts, since this has always been the pronunciation of medial “s” in most words like verser
and penser. These hypothetical early steps cannot be confirmed by available data.

Therefore, instead of speculating about and attempting to model the original mechanisms of the
change at the level of phrasal phonology, we focus on a later stage at which the alternation is somewhat
grammaticalized, so that the alternating forms and the contextual conditions listed in (3) are encoded
directly in the grammar. A number of formal approaches are possible in HPSG. We adopt a variant of
the PHON-CONTEXT model of Asudeh and Klein (2002), which allows the phonological realization of
each daughter within a syntactic construction to vary as a function of the grammatical properties of the
immediately following daughter.

(6) P-CONTEXT model (simplified and modified)
construction →[
DTRS

〈[
PHON | P-CTXT 1

]
, 1

[
PHON | P-CTXT 2

]
, . . . , n

[
PHON | P-CTXT p-ctxt

]〉]

To model the realization of final consonants, the words in question are assigned lexical entries with
complex PHON specifications:

(7)
PHON

[
SEGS 1

P-CTXT nil

]
∨

SEGS s-z( 1 )

P-CTXT

[
SEGS

〈
vow,. . .

〉]
∨

SEGS trunc( 1 )

P-CTXT

[
SEGS

〈
cons,. . .

〉]



In this analysis, the pre-pausal form (null P-CTXT) is taken as the basic form (corresponding to the
historically original form), the pre-V form is identical except that final [s] undergoes voicing,2 and the
pre-C form is derived by truncation of the final consonant. The adverb plus, for instance, has the three
realizations [plys], [plyz], and [ply], respectively, while tout has the full form [tut] and the truncated form
[tu].

While the lexical entry in (7) is appropriate for many words in Middle French, it is an idealiza-
tion. The transition from the earlier Old French stage (where roughly speaking each word had a single,
context-independent pronunciation) involved a long period during which competing forms co-existed,
with diverse factors determining their variation. By the time of the first grammars (16th century), some
words (or entire classes of words) had not yet reached the stage represented by (7), while others had
already undergone further evolution. This partly explains the distribution sketched in (1) above.

2 Modern French

In the transition to modern French (“ModFr”, 17th century onwards), two major changes must be ac-
counted for. First, the basic or citation form of alternating words is no longer the form with the final
consonant, but the “truncated” form. And second, the liaison alternation becomes highly grammatical-
ized (losing its purely phonological character and becoming subject to lexical and syntactic constraints).

It is evident from contemporary descriptions that by the end of the MidFr period, condition (3c)
was no longer systematically respected. The explanation may be phonological: the weakening of final
consonants that first led to truncation before #C- expanded (for whatever reason) to the environment

]PhonP. It may be analogical: truncated forms were more frequent than non-truncated forms in phrase-
internal contexts. And perhaps most significantly, the prevalence of truncated forms diminished the status
of the final consonant, which was no longer part of the core phonological content of the word. It became
unnecessary for determining lexical identity, so much so that for a large number of words (nouns in

2Final [f] probably also became [v], but other voiceless obstruents were not affected.
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particular) the final consonant disappeared entirely in all contexts (8a). In other cases, conservative
normative influences succeeded in reversing the phonological evolution, and the final consonant was
restored in all positions (8b).

(8) a. clef [kle] ‘key’, outil [uti] ‘tool’, coup [ku] ‘blow’
b. chef [SEf] ‘leader’, net [nEt] ‘net’, dormir [dOKmir] ‘sleep’

In all such cases, the result is a maximal simplification of the MidFr lexical entry in (7), with the neu-
tralization of all contextual distinctions.

For the words that continue to exhibit a liaison alternation in ModFr, the evolution of (7) can be
described as follows (leaving aside the voicing alternations encoded by the function s-z):

(9) a.
PHON

[
SEGS 1 ∨ 2

P-CTXT nil

]
∨

SEGS 1

P-CTXT

[
SEGS

〈
vow,. . .

〉]
∨

SEGS 2 trunc( 1 )

P-CTXT

[
SEGS

〈
cons,. . .

〉]



b.
;

PHON

SEGS 2

P-CTXT nil ∨
[

SEGS
〈

cons, . . .
〉]

∨
SEGS liaison( 2 )

P-CTXT

[
SEGS

〈
vow, . . .

〉]



Variation is introduced in the pre-pausal context—the leftmost disjunct in (9a). This form eventually
aligns with the pre-C form 2, and this historically truncated form acquires the status of basic form, as
explained above. The pre-V form 1 is consequently reinterpreted as a derived form, as indicated in (9b).

The function liaison cannot represent a simple phonological process. The relation between liaison
forms and non-liaison forms is grammaticalized in the form of a two-slot paradigm, which is used in the
analysis of all manifestations of liaison in ModFr, including those that have historical origins other than
the final consonant deletion described in the previous section. The slots of the paradigm can be filled in
in several different ways. In all of the examples considered up to now, the liaison form is derived from
the non-liaison form by the addition of an extra final consonant. This “latent” consonant can correspond
to an unpredictable (historical) root consonant (10a), or it can be systematically associated with the
grammatical features of the word (b). The liaison form can be suppletive (10c,d), or it can be defective
(e). And finally, words that show no liaison alternation in ModFr, for example as in (8) above, simply
have identical forms in both slots of their paradigm (f).

(10) non-liaison form liaison form
a. boku bokup beaucoup ‘a lot’
b. p@ti p@tiz petits ‘small.pl’
c. s@ sEt ce / cet ‘this’
d. nuvo nuvEl nouveau / nouvel ‘new’ (prenominal)
e. fK�A * franc ‘frank’ (prenominal)
f. ku ku coup ‘blow’ / cou ‘neck’ / coût ‘cost’

The increasing grammaticalization of the liaison alternation in the transition to ModFr also motivates
a move away from the P-CTXT model assumed in (7) and (9). P-CTXT is appropriate for sandhi phenom-
ena that are primarily phonologically conditioned, because it gives a word direct access to the PHON

values of its neighbors. The conditions on liaison in ModFr are no longer primarily phonological. We
assume that consonant-initial words in MidFr became associated with an abstract feature [−LIAISON-
TRIGGER], encoding the fact that they could not license the appearance of a liaison form. The switch to a
non-phonological feature is crucial for the class of “aspirated h” words, which lost their initial consonant
in early ModFr period (e.g. hache ‘axe’: MidFr [haS÷] ; ModFr [aS]), but still fail to trigger liaison,
despite being vowel-initial phonologically.

(11)
PHON

[
SEGS

〈
h, . . .

〉]
LTRIG −

;

PHON

[
SEGS

〈
vow, . . .

〉]
LTRIG −


4
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The constraints on liaison in ModFr refer to the value of the lexically-specified feature [±LTRIG], instead
of directly inspecting the SEGMENTS list of the licensing word.

The strict association between liaison forms and liaison contexts expressed in (7) and (9) must also
be relaxed, because in many syntactic environments in ModFr, liaison is optional. The only general
constraint is that a liaison form must be immediately followed by a [+LTRIG] word:

(12) a. beaucoup aimer [bokueme] / [bokupeme] ‘like a lot’
b. beaucoup manger [bokum�AZe] / *[bokupm�AZe] ‘eat a lot’

It follows that liaison forms cannot appear in isolation or before a pause.
It should be mentioned, finally, that a small group of alternating words in ModFr have a pre-pausal

form with a pronounced final consonant:

(13) a. huit femmes [4ifam] ‘8 women’, huit hommes [4itOm] ‘8 men’, huit [4it] ‘8’
b. dix femmes [difam] ‘10 women’, dix hommes [dizOm] ‘10 men’, dix [dis] ‘10’

These can be considered to be remnants of the MidFr system and we can assume that their lexical entries
incorporate contextual constraints that are exceptional with respect to the dominant system. In other
words, the behavior of these words does not motivate the extension of the liaison paradigm to three slots
for all ModFr words, or the modification of the general constraint illustrated in (12). These words exhibit
a good deal of instability, in part as a result of pressure from the more prevalent pattern, but we cannot
conclude that they consitute a completely non-productive class. The adverb plus ‘more’, for instance,
seems to have re-developed the pre-pausal form [plys] in the latter half of the 20th century. This and
other cases of “resurrected” final consonants call for further investigation into the interaction between
the competing, partially overlapping analyses in Modern French.
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On the copula:
from a Fregean to a Montagovian treatment

Frank Van Eynde
University of Leuven - Belgium

Abstract

The analysis of the copula as a semantically vacuous word in mainstream
HPSG is appropriate for some of its uses, such as the progressive and the
passive, but not for its use in clauses with a predicate complement. In such
clauses the copula denotes a relation of coreference between the indices of
the subject and the predicate complement.

1 The Fregean treatment

In HPSG the copula is commonly treated as semantically vacuous. In Pollard and
Sag (1994), for instance, its CONTENT value is identified with that of its predicate
complement.

(1)
��
CAT � SUBCAT � NP , XP [+ PRD] : � �
CONTENT �

��
This treatment can be called Fregean, since it mirrors the practice in predicate logic
to omit the copula from the PL formulae.

(2) a. John is a teacher.

b. teacher(j)

The usual argument for this treatment is the observation that the omission of the
copula does not affect the meaning of the clause, as illustrated in (3). In Russian
this also holds for the finite forms, more specifically the present tense, as in (4).1

(3) a. John seems (to be) a nice guy.

b. With John (being) ill we cannot go on holiday.

(4) Ona
she

xorosij
good

vrac.
doctor

‘She is a good doctor.’

At the same time, the treatment of the copula as semantically vacuous creates a
number of problems. To spell them out I employ the HPSG style CONTENT values,
as defined in Ginzburg and Sag (2000).

1Similar observations have been made for Japanese, Hungarian, Arabic, Mauritian Creole and
African American Vernacular English, see a.o. Bender (2001), Dalrymple, Dyvik and Holloway King
(2004) and Henri and Abeillé (2007).
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1. Since the combination of the copula with its predicate complement in (2a) is
a VP and since the CONTENT value of a VP is of type state-of-affairs, it follows,
given the structure sharing in (1), that the predicate complement must denote a state
of affairs as well. This is a problem for the nominal predicates, since NPs have a
CONTENT value of type scope-object.
2. As illustrated by the contrast with (5), it is not only the verb that lacks a semantic
counterpart in (2), but also the indefinite article.

(5) a. John knows a teacher.

b. � x [teacher(x) & know(j,x)]

In other words, the article has to be treated differently in predicative and nonpred-
icative NPs.
3. Since the proper noun and the personal pronoun in (6) denote an entity rather
than a state of affairs (or a property), they cannot be treated as predicating over the
subject, as in (2b).

(6) a. The winner is Jimmy Logan.

b. That must be her.

The usual way out is to claim that the copula is ambiguous between a predicating
sense, as in (2), and an identifying sense, as in (6), and to restrict the Fregean
treatment to the former. The problem with this claim, though, is that nobody has
taken up the challenge of giving it some substance and empirical bite: “there are
a number of delicate semantic issues to be teased out, e.g. the proper analysis of
the distinction between the “be of identity” and the “be of predication”. ... We
will not attempt to settle these questions here.” (Pollard and Sag 1987, 66). The
issue is mentioned again in Pollard and Sag (1994, 360), but left unresolved, and
it is obliquely referred to in Ginzburg and Sag (2000, 195), curiously enough in
a context where the authors plead for a uniform treatment of the predicating and
identifying senses: “Note that this analysis [the analysis of pied piping in NPs –
A.A.] provides an account of examples like I wondered [whose cousin] she was
pretending to be ., if we assume that complements of the identity copula are also
predicative NPs.” In other words, the distinction is not only hard to define, it also
gets in the way of a uniform treatment of pied piping.
4. The omission of the copula complicates the treatment of conjunction. Since the
semantic counterpart of the conjunction requires (at least) two conjuncts, it has to
be omitted, when one of the conjuncts happens to be the copula, as in (7).

(7) John is and remains a crook.

5. If there is no semantic counterpart for the copula, then it is not clear how the
assignment of a semantic role to the experiencer denoting pronouns in the Dutch
clauses below can be modeled.
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(8) a. Wat
what

dit
this

betekent
means

is
is

me
to-me

nog
still

steeds
always

een
a

raadsel.
puzzle

‘What this means is still a puzzle to me.’

b. Dat
that

kereltje
guy-DIM

is
is

ons
us

tot
to

last.
burden

‘That little guy is a real burden for us.’

Barring the copula, the only candidate for assigning the role is the predicate com-
plement, but this is not very plausible, since there is no independent evidence for
treating nouns like raadsel ‘puzzle’ and prepositions like tot ‘to’ as assigners of
the EXPERIENCER role. Moreover, it is at odds with the widely shared assumption
that the experiencer receives its role from the verb in het lijkt me een raadsel ‘it
seems a riddle to me’.

Summing up, the omission of the copula from the semantic representations
complicates the treatment of the predicate nominals, the indefinite article and the
conjunction, it presupposes an as yet unsubstantiated distinction between predicat-
ing and identifying uses, and it does not account for the assignment of the EXPE-
RIENCER role.

2 The Montagovian treatment

Building on a suggestion in Quine (1960, 114–118), Richard Montague treats the
copula as a two-place relation. More specifically, in the PTQ model (Montague
1974, 247–270), with its distinct representations for disambiguated English and
intensional logic (IL), he treats the copula as a transitive verb in disambiguated
English and as the relation of identity in intensional logic. The mapping between
disambiguated English and intensional logic is slightly different for the copula than
for the other transitive verbs, but it does not result in the omission of the copula
from the IL representations. Translated in terms of the HPSG style CONTENT val-
ues, this means that the copula is not semantically vacuous. Employing the se-
mantic ontology and representation format of Ginzburg and Sag (2000), on the one
hand, and the analysis of predicate complements in Van Eynde (2008), on the other
hand, I propose the following AVM for the copula.
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(9)
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�

ARG-ST � X � , (Y � ,) Z � �

SS � LOCAL � CONTENT

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

soa

NUCL

�
�
�
�
�
�
�
�
�
�
�
�

�
soa-rel

EXPERIENCER � index

SOA

�
�
�
�
�
�

� soa

NUCL

�
�
�

� coref-rel

THEME � index

ATTRIBUTE � index

�
�
�

�
�

�
�
�
�
�

�

�
�
�
�
�
�
�
�
�
�
�
�

�
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�
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�

�
In words, the copula takes three syntactic arguments which each have a CONTENT

value of type scope-object, and introduces a state of affairs whose nucleus is a re-
lation of type soa-rel. As in Müller’s analysis of the German erscheinen ‘seem’
(Müller 2002, 104), this relation contains an EXPERIENCER attribute and an SOA

attribute. The value of the latter is again a state of affairs and has as its nucleus
the relation of co-reference, which holds between the indices of the subject and
the predicate complement.2 These indices are co-referent but not token-identical.
Token-identity would be too strong a requirement, since the presence of PERSON,
NUMBER and GENDER features in the HPSG indices would then impose agreement
for these features between the subject and the predicate complement, thus erro-
neously excluding (10).

(10) a. If I were you, ....

b. We are a good team.

It is easy to show that the Montagovian treatment solves the problems with
the Fregean one. First, since the CONTENT value of the VP is now provided by
the copula, rather than by its complement, there are no complications with the
predicate nominals: their CONTENT value is simply of the same type as that of the
other NPs, i.e. scope-object. Second, the indefinite article can be treated in the
same way in predicative and nonpredicative NPs, as pointed out in Quine (1960,
118) and echoed in Montague (1974, 213). Third, there is no need to differentiate
between the predicating and identifying senses: “our uniform symbolization of be
will adequately cover both the is of identity and the is of predication.” (Montague
1974, 267). Fourth, we no longer need an exceptional treatment for the conjunction
when one of the conjuncts is the copula. Fifth, the optional second argument can
be assigned the EXPERIENCER role in the same way as the second argument of a
verb like seem.

2If the subject has a non-referential index, as in it is Friday, the THEME role is left unassigned.
The same holds for the EXPERIENCER role, if there is no constituent which expresses it. Instead
of separating the EXPERIENCER role from the two other ones, as in (9), one could treat it as an
attribute of the coreference relation and eliminate the soa-rel object. This yields a simpler AVM, but
an advantage of the more articulate analysis in (9) is that it captures the intuition that the predicate
complement and its target form a semantic unit.
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3 Non-copular uses of be

A defining characteristic of the copula, as represented in (9), is that the predicate
complement has a CONTENT value of type scope-object. This not only subsumes
nominal predicates, but also adjectival, prepositional, gerundial and clausal predi-
cates, as demonstrated in Van Eynde (2008). What it does not subsume, however,
are the combinations of be with a VP complement that denotes a state-of-affairs, as
in (11).

(11) a. They are going home.

b. She was bitten by a big black dog.

c. You are to leave this room at once.

The progressive and the passive be, as used in (11a) and (11b), do not introduce a
new state of affairs, but inherit the one of their participial complement, as spelled
out in (12).

(12)
��
ARG-ST � NP , VP[ptc] : � �
SS � LOCAL � CONTENT � soa

��
By contrast, the modal use of be introduces a state of affairs which is distinct from
the one of its infinitival complement; it takes the latter as the value of its SOA

argument, just like the other modals. This, admittedly, results in a modicum of
lexical ambiguity, but as compared to the distinction between the predicating and
identifying uses of the copula, the distinctions between copular be, progressive
be, passive be and modal be are easy to capture and resolve. Moreover, they are
independently motivated by the fact that the copular be corresponds to the most
commonly used copular verbs of other languages, such as zijn in Dutch, sein in
German, and être in French, whereas the progressive, passive and modal be either
have no translational equivalent or one that differs from the copula. The Dutch
equivalent of the passive be, for instance, is worden, rather than zijn, the one of the
modal be is moeten or hebben, and the progressive be has no equivalent in Dutch.3

4 Conclusion

The anaylsis of the copula as a semantically vacuous word is appropriate for some
of its uses, such as the progressive and the passive, but not for its use in clauses
with a predicate complement. In such clauses, it denotes a state of affairs, more
specifically a relation of co-reference between the indices of the subject and the
predicate complement.

3The combination of the copula with the Dutch aan het cannot be considered a translational
equivalent of the English progressive.
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Non-Verbal Predicates in Tongan

Douglas Ball
Stanford University

1 Introduction

In any head-driven theory of clause structure, where clauses are some sort of verbal category, the pres-
ence of clauses without an overt verb poses an interesting puzzle. Should or can the non-verbal clauses
be assimilated to verbal clauses via a phonologically-nullverb, or should they be analyzed in another
way? This issue has been the subject of a fair amount of research in HPSG over the last 10 years (Sag and
Wasow 1999 and Bender 2001 looking at AAVE, Avgustinova 2006looking at Russian, and Henri and
Abeillé 2007 looking at Mauritian Creole). In this paper, Iadd another language – the Polynesian lan-
guage Tongan – to the discussion, both to better understand this kind of construction cross-linguistically
and to better understand the nature of Tongan clause structure. After illustrating the differences be-
tween verbal and non-verbal clauses in Tongan, I consider both constructional (phrase structure-based)
and head-driven (lexical item-based) analyses for the latter kind of clause. I argue that a head-driven
approach, where an element within the predicate is the head,is the best solution. However, such an
analysis has to split the head’s arguments so they do not combine with the head simultaneously.

2 Basic Data

All clauses in Tongan share some properties: the predicational elements appear near the left-edge and the
two clause types share some argument realization patterns.Thus, in the verbal clause in (1), the predicate
– a verb (bracketed) – appears after a Tense–Aspect–Mood (TAM) word and an absolutive-marked NP
(among other arguments) appears:

(1) Na‘e
PST

[t ō]
plant

‘e
ERG

Sione
(name)

‘a
ABS

e
DET

manioke.
cassava

TAM V Erg NP Abs NP
‘Sione planted the cassava.’

In the non-verbal clause in (2), the predicate (bracketed) also appears early in the clause and there is
an absolutive-marked NP (the predicate is initial in (2) because this kind of non-verbal predicate cannot
appear with a TAM; others can, in which case the predicate does follow the TAM):

(2) [Ko
ESS

e
DET

faiako]
teacher

ia.
3SG

Predicate Abs NP
‘He is a teacher.’ (Churchward 1953, 25)

However, the two different types of clauses differ in a number of respects.
The first area of difference is, somewhat obviously, in the presence of a verb. Tongan, unlike many

other languages with non-verbal clauses, lacks an alternation between verbless and verb-ful construc-
tions. Instead, all predicate locatives and nominals appear with an initial preposition (likeko in (2))
while simplex eventive and property predicates are realized as single words: verbs (liketō in (1)).

The second area of difference is in the amount of ordering freedom with nominal expressions. In
verbal clauses, the nominal expressions are free to appear in any order after the predicates. So, in
addition to the ergative NP≺ absolutive NP order in (1), the reverse order is also possible, as shown in
(3):
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(3) Na‘e
PST

t ō
plant

‘a
ABS

e
DET

manioke
cassava

‘e
ERG

Sione.
(name)

TAM V Abs NP Erg NP
‘Sione planted the cassava.’

However, the order of nominal expressions is not free in non-verbal clauses, as shown in with the predi-
cate nominal in (4):

(4) a. Ko
ESS

e
DET

faiako
teacher

‘a
ABS

Sione.
(name)

‘Sione is a teacher.’

b. *Ko
ESS

‘a
ABS

Sione
(name)

e
DET

faiako
teacher

In fact, the actual predicate nominal must immediately appear after the prepositionko.
Furthermore, there are differences in adverbial positioning. A certain class of adverbials canonically

appears after the verb in verbal clauses, as shown in (5):

(5) Na‘e
PST

t ō
plant

foki
also

‘e
ERG

Sione
(name)

e
ABS.DET

manioke.
cassava

‘Sione also planted the cassava.’

However, in predicate nominals, this kind of adverbial mustappear after the predicate, and cannot appear
immediately afterko, as shown in (6):

(6) a. Ko
ESS

e
DET

faiako
teacher

foki
also

au.
1SG

‘I am also a teacher.’

b. *Ko
ESS

foki
also

e
DET

faiako
teacher

au
1SG

Finally, there is a difference in the patterns with coordination. A subject cannot distribute over putative
coordinated head + complement units in a verbal clause (7), but a subject can distribute over coordinated
predicate nominals (8):

(7) *Na‘e
PST

[kai
eat

e
ABS.DET

ika]
fish

pea
and

[fufulu
wash

e
ABS.DET

ngaahi
PL

tisi]
dish

‘e
ERG

Sione
(name)

Intended: ‘Sione ate the fish and washed the dishes.’

(8) [Ko
ESS

e
DET

faiako]
teacher

pea
and

[ko
ESS

e
DET

tangata
man

fa‘a]
farming

‘a
ABS

Sione.
(name)

‘Sione is a teacher and is a farmer.’

The nominal and adverbial ordering data, plus the coordination data, suggest that the predicate in
non-verbal clauses is a phrasal constituent; thus, the principal difference between verbal and non-verbal
clauses that the latter has a phrasal predicate constituent. The question then becomes how to ensure that
the predicate is, in fact, a phrase in non-verbal clauses.

I assume, following Dukes (2001) and Ball (2008, ch. 3), thatverbal clauses (the TAM notwith-
standing) form a flat head + arguments structure. So, the verband its arguments combine simultaneously
using Schema 3 from Pollard and Sag 1994, 40, given in (9) using the constraint language and feature
geometry of Sign-Based Construction Grammar (Sag 2007):

(9) head-all-valents-cxt⇒








phrase

SYN

[

CAT 0

VAL 〈 〉

]









→ H



SYN

[

CAT 0

VAL 〈 1 , ..., n 〉

]



 1 , ..., n

The question then becomes how to deal with non-verbal clauses within this view of verbal clauses. I
will consider the same kinds of analyses that Bender (2001, ch. 3) discusses for possible analyses of the
verbless construction in AAVE.
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3 Zero Copula and Constructional Analyses

An obvious approach to non-verbal clauses is to suppose thatnon-verbal clauses do have a verb, albeit
one with no phonological content (such an analysis is proposed for Tongan’s relative Niuean by Massam,
Lee, and Rolle (2006)). For Tongan predicate nominals, sucha verb would have to select for a PP
headed byko and an absolutive-marked NP. Such a verb could give rise to the structure in Figure 1 via
(9). While this analysis provides a rationale for why the prepositional phrase behaves as a unit, it suffers

Vmax

[

VAL 〈 〉
]

V0

[

VAL 〈 1 , 2 〉
]

∅

2 PP[ko] 1 NP[abs]

Figure 1: A Zero Copular Analysis of Tongan Predicate Nominals

from several problems. First, given the general syntactic flexibility of verbal arguments in Tongan, there
seems no principled reason on the zero copula analysis why the NP[abs] and PP[ko] could not occur in
a different order. Yet they cannot, as shown in (10):

(10) *∅
(be)

‘A
ABS

Sione
(name)

ko
ESS

e
DET

faiako
teacher

Intended: ‘Sione is a teacher.’

Furthermore, if postverbal adverbials come after verbs, the predicted slot for adverbials is before the
PP[ko]. Yet, this order, too, is impossible, as in (11):

(11) *∅
(be)

Foki
also

ko
ESS

e
DET

faiako
teacher

‘a
ABS

Sione
(name)

Intended: ‘Sione is also a teacher.’

Constructional analyses, like those shown in Figure 2, are also problematic. The central problem for

Vmax

PP[ko] NP[abs]

Vmax

[

VAL 〈 〉
]

V′

[

VAL 〈 1 〉
]

PP[ko]

1 NP[abs]

Figure 2: Constructional Analyses of Tongan Predicate Nominals

these accounts is of the same kind that Bender (2001) points out as problematic for the constructional
accounts of AAVE zero copula constructions: copular clauses in Tongan do not obligatorily require an
subject, as shown in (12):

(12) Ko
ESS

e
DET

tangata
male

faiako
teacher

foki.
too

‘He is a teacher, too.’

The fact illustrated in (12) requires either approach givenin Figure 2 to posit either multiple construc-
tions for the full range of data or a phonologically-nullpro in the syntax, lessening the appeal of either
approach.
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4 Head-driven Approaches

A simple head-driven solution (extending (9)) where non-verbal clauses are treated exactly like verbal
clauses is also not possible. Ifko is a head with both the NP[abs] and NP[det] on its VAL list, (9)
could license a structure withko, the NP[abs], and the NP[det] as sisters. However, as long as (9)
allows the valents in any order after the head (needed for the‘scrambling’ facts illustrated in (1) and
(3)), this account would allow for the unacceptable subject-complement and predicate-adverbial orders
previously shown in (4b) and (6b). Thus, it appears that, fora head-driven analysis to work, the valents
cannot combine with their head simultaneously, but insteadhave to combine separately in some way.

Any approach that combinatorically separates the ‘subjectof predication’ (NP[abs]) argument from
the argument involved with the predication (NP[det]) can easily derive both the phrasality of the pred-
icate and, with the appropriate general constraint on the linear ordering of heads, also the requisite
ordering. Furthermore, by using the head preposition as thelocus for stating the possible arguments
within the clause (the argument structure) – as any head-driven approach would – also allows for a con-
ventional argument realization theory to be used (such as the one discussed by Ginzburg and Sag (2000,
170fn, 171)), straightforwardly allowing for non-verbal clauses without a overt subject, such as (12).

Deciding precisely how to split the valents thus depends on which account can be best integrated into
a larger theory of Tongan clause structure. To this end, I propose that the split is into two combinatoric
attributes: VAL and GOV. (The use of the feature GOV follows work on complex predicates by Chung
1998 and others; the instance here, like these complex predicates, also seems to require that a special
predicative constituent be built before the arguments can combine with it.) Prepositions would have the
combinatoric values in (13):

(13)
[

VAL 〈 NP[abs] 〉
GOV 〈 NP[det] 〉

]

This amounts to dividing the arguments of a predicational preposition into sententially-relevant (VAL)
and locally-relevant (GOV) groupings. The addition of the GOV feature also requires that an additional
phrase structure schema (construction): one that allows a head to combine with the governed argu-
ment(s). And to achieve the desired interaction between thenew schema and the earlier schema (9), the
head-daughter in (9) must be specified to have an empty GOV list. A canonical predicate nominal would
thus be licensed through these two schemata (constructions), as shown in Figure 3.

Pmax

[

VAL 〈 〉
GOV 〈 〉

]

P′

[

VAL 〈 1 〉
GOV 〈 〉

]

P0[ko]
[

VAL 〈 1 〉

GOV 〈 2 〉

]

2 NP[det]

1 NP[abs]

Figure 3: GOV/VAL Split Analysis of Tongan Predicate Nominals

This approach has at least two advantages over the perhaps more obvious split of the VAL list into
SUBJ and COMPS features (Pollard and Sag 1994, ch. 9). First,the schema (construction) in (9) can
both continue to be utilized for verbal clauses, with only a minimal change, and is extended to cover
the final ‘level’ of the formation of non-verbal clauses as well. On an analysis with a SUBJ/COMPS
split, in contrast, how verbal clauses are analyzed would have be re-worked, forcing a decision about
what, if anything, is the ‘subject’ in Tongan, a vexed question (Dukes 1998). Second, the VAL/GOV
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split analysis offers a much cleaner analysis of the behavior of ‘postverbal’ adverbials. As noted in
(5) and (6), these adverbials appear after the predicate. With the GOV feature, this generalization is
easily captured, regardless of the precise analysis of the adverbials. The adverbials can either uniformly
select for an expression with an empty GOV list (subject to some other semantic restrictions) or, taking
the adverbials-as-complements approach (Bouma, Malouf, and Sag 2001, for example), these adverbials
could be added members of VAL lists. On either approach, the VAL/GOV approach successfully predicts
the location of the adverbials as part of general constraints on the interface between linear ordering and
immediate dominance.

5 Conclusions

Non-verbal clauses in Tongan are uniformly comprised of a predicational PP + a ‘subject of predication’.
Trying to analyze this configuration in the same manner as verbal clauses is problematic, as is an analysis
with either a zero copula or a special construction. A split-VAL approach solves the problems of these
analyses; however, the split I propose is not the traditional SUBJ-COMPS one (as proposed in head-
driven accounts of verbless constructions in Bender 2001; Avgustinova 2006; Henri and Abeillé 2007),
but one that more directly splits the sentential and prepositional arguments into separate classes.
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1 The Phenomenon

The serial verb construction (SVC) is a syntac-
tic structure that exists in a number of languages
which are therefore called serializing languages.
These are usually languages spoken in areas
forming geographic clusters, like West Africa,
Oceania, Central America and South-East Asia.
SVCs also appear in a great number of pidgins
and creole languages. A common characteristic
of these languages, many of which are isolating
languages, is the lack of a well-developed prepo-
sitional and inflectional system. In the course of
their evolution, the original SVCs often become
subject to grammaticalization and lexicalization
processes and develop to prepositional expres-
sions or lexical compounds.

Currently there exists no unambiguous, com-
plete definition of the SVC which could be ap-
plied to all serializing languages. However,
SVCs are usually considered to have the fol-
lowing properties (Baker, 1989; Chang, 1990;
Wälchli, 2009):

• SVCs are composed of two or more ver-
bal phrases following each other without an
overt syntactic marking.

• An SVC is used for the description of a sin-
gle event, which is depicted in two or more
sub-events.

• The verbs forming an SVC have a common
external argument (subject).

• Additionally, the verbs can also share inter-
nal arguments.

Chinese SVCs show all the same syntactic
structure: they are composed of two or more
VPs consisting each of a verb and at least one
object, which stays unrealized in the case of
SVCs with common internal arguments (shared-
object-svcs).1 Each of the VPs can be marked

1An exception is the first VP with durative aspect mark-

by the perfective aspect markerle. The first VP
can be marked by the durative aspect markerzhe.
Albeit this homogeneous syntactic structure, the
Chinese SVC shows a diversity of meanings
which constitute a challenge for a formal anal-
ysis. The variations are determined by the se-
mantic relation between the events described in
the individual VPs. The SVC always denotes a
temporal relation (simultaneous or consecutive)
between the events. Furthermore, SVCs without
aspect marking allow for different causative in-
terpretations. The preferred interpretation is usu-
ally chosen with respect to linguistic context and
world knowledge. The following examples illus-
trate the possible semantic constellations.

Example (1) demonstrates a temporal relation
between the two VPs. The sentence is an in-
stance of coordination, in which the two con-
stituents cannot be reversed without affecting the
semantics of the expression:

(1) Ta1
he

qi3chuang2
get.up

chuan1
put.on

yi1fu.
clothes

‘He gets up and (then) puts on his
clothes.’

If there is no context presupposing a different re-
lation between the events, they would be inter-
preted in a consecutive manner.

The examples in (2) – (5) are SVCs with a
temporal and functional relation (subordination)
between the parts of the SVC. (2) shows exam-
ples in which the second VP specifies the pur-
pose of the first one:

(2) a. Ta1
he

qu3
withdraw

qian2
money

qu4
go

guang4jie4.
shopping
‘He withdraws money and goes
shopping.’

ing, which can consist of an intransitive verb without
object.
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b. Ta1
he

qu3
withdraw

qian2
money

hua4.
spend

‘He withdraws money to spend it.’

(2a) is an example without a shared object and in
(2b) the object of the two verbs is shared, that is,
althoughqian2 (‘money’) is the object of both
qu3 (‘to withdraw’) and hua4 (‘to spend’) it is
realized only as the object of the first verb.

In (3) the first VP causes the second one.

(3) Ta1
he

xie3
write

zi4
character

ai4
suffer

ma3.
critics

‘He was criticized for writing.’

The first VP specifies an instrument for the
second one in (4):

(4) Ta1
he

na2
take

bi3
pen

xie3
write

zi4.
characters

‘He writes characters with a pen.’

In (5) the first VP describes the manner in
which the action of the second VP takes place:

(5) Ta1
he

zuo4
sit

qi4che1
bus

qu4
go

xue2xiao4.
school

‘He takes a bus to go to school.’

2 Previous Analyses
An influential SVC-analysis is proposed by
Baker (1989); Baker investigates SVCs in
Sranan and Yoruba in the framework of GB
and makes use of a narrow definition of SVCs.
He eliminates coordinative constructions, em-
bedded clauses and small clause predicates from
the analysis and considers only those serial
constructions which fulfill the criterion of a
shared object. He licenses the SVC with the
General Serialization Parameter, which states
that double-headed constructions are allowed in
some languages (serializing languages). The
shared internal argument is assigned theta-roles
by both verbs. Figure 1 shows the analysis of the
Sranan example in (6).

(6) Kofi
Kofi

naki
hit

Amba
Amba

kiri.
die

‘Kofi struck Amba dead.’

A HPSG analysis for SVCs in Ga is pro-
posed by Kropp Dakubu, Hellan and Beermann
(2007). Ga has two sorts of SVCs: on the one
hand, there are lexically fully productive SVCs
which show a temporal relation of succession be-
tween the two verbal phrases and which are ana-
lyzed as instances of modification. On the other
hand, Extended Verbal Complexes (EVCs) are

S

NP I VP

V’

V1 NP V’

V2

Kofi ∅ naki Amba kiri

Figure 1: Baker’s Analysis of Serial Verb Con-
structions with Missing Objects

also composed of consecutive verbal phrases; at
least one of these phrases contains a so-called
preverb subcategorizing for a VP-complement.
In this case, the verbs share common arguments.
To establish the sharing of an argument inside
a VP with a verb that lacks the argument, the
authors suggest projecting information about the
arguments contained inside the VP. The authors
use a feature calledQVAL the value of which is
a feature structure containing the featuresSUB-
JECTandDOBJECT. The values ofSUBJECTand
DOBJECT are synsemobjects which are identi-
cal to the subject and the object on theSUBJ list
and theCOMPS list respectively. While the sub-
jects and complements that are represented un-
der VAL |SUBJ andVAL |COMPS are canceled off
as usual in HPSG, the elements underQVAL get
projected in any case. They can be used to estab-
lish the identity between an object that is realized
in a VP and a missing object in a second VP.

The featuresSUBJECTandDOBJECTare rem-
iniscent of grammatical functions in the LFG
framework. In what follows it will be shown that
LFG like grammatical functions are not needed
for SVCs in Mandarin Chinese and we also be-
lieve that our account extends to serial verb con-
structions in Ga.

3 The Analysis

As mentioned, there is yet no unambiguous def-
inition of the SVC in Mandarin. Before propos-
ing an approach for the analysis, we therefore
first have to delimit the field of considered con-
structions by positing further distinctive condi-
tions. Additionally to the general criteria cited
above (lack of overt syntactic marking between
the VPs, description of a single overall event,
common arguments), we assume that the con-
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stituents of an SVC can appear on their own
as predicative expressions, therefore excluding
coverb phrases in which the coverbial expres-
sions subcategorize for a main verb:

(7) a. Ta1
he

gen1
COV:with/follow

wo3
me

qu4
go

Shang4hai3.
Shanghai
‘He goes with me to Shanghai.’

b. * Ta1
he

gen1
COV:with/follow

wo3.
me

Furthermore, a change of the positions of
SVC constituents leads to an alternation in
meaning; this way, we exclude coordinate con-
structions which show the same syntactic struc-
ture, but are semantically different from SVCs
in not bearing a definite temporal or functional
relationship between the events:

(8) Ta1
he

tian1tian1
everyday

xie3
write

xin4
letter

da3
make

dian4hua4.
phone.call
‘Everyday he writes letters and makes
phone calls.’

The two VPs in (8) can be converted with-
out basic change to the meaning: there is no
functional relationship between the two events;
a temporal relationship (simultaneous, consecu-
tive, alternating) can only be inferred in a spe-
cific context.

3.1 Classification of SVCs
We propose an analysis which makes use of both
the coordination and the subordination structure.
We assume the general constraints in Figure 2
for the typesvc, which is a supertype of all serial
verb constructions in Mandarin. We assume that
the semantic contribution of SVCs is introduced
on the phrasal level along the lines suggested in
Copestake et al., 2005. The constraint in Fig-
ure 2 does not restrict the number of daughters
and hence can also account for iterative SVCs
with several connected VPs like the one in (9):

(9) Ta1
he

qi3chuang2
get.up

chuan1
put.on

yi1fu
clothes

qu4
go

guang1jie1.
shopping
‘He gets up, puts on his clothes and goes
shopping.’

We then assume the type hierarchy for SVCs
that is shown in Figure 3. Iterative SVCs can

consist of an unlimited number of VPs denot-
ing a sequence of events. Binary SVCs consists
of two VPs which denote events standing in a
subordinate semantic relation to each other. An
unmarked binary SVC allows for different inter-
pretations of this relation. In our analysis, we
concentrate on SVCs with an interpretation that
is not context dependent, that is SVCs with as-
pect marking and SVCs with a shared object. In
aspect marked SVCs, the aspect marker seman-
tically acts as a pseudo-conjunction rather then
as a real aspect particle and therefore allows for
an unambiguous interpretation of the construc-
tion. The leaf types of the aspect-marked SVC
are differentiated on the basis of the semantic
relation between the two constituents, which is
determined by the positions of the aspect parti-
cles. The SVC with object-sharing described in
Baker’s syntactic analysis is considered a spe-
cial type of the binary SVC; in contrast to the
African languages Baker concentrates on, Chi-
nese SVCs with shared objects only can bear a
purpose relation between the two constituents.
There are shared object SVCs that contain an
aspect marker in the first VP (marked-shared-
obj-svc) and shared object SVCs that do not
(unmarked-shared-obj-svc).

Due to space limitations we cannot discuss the
constraints on all these SVCs, but we explain
the analysis of unmarked object sharing SVCs
in more detail in the next section.

3.2 Analysis of Object Sharing

For the analysis of the shared object construc-
tion we assume that arguments are not removed
from the SUBCAT list once they are saturated,
but rather they are projected and marked as re-
alized. Such a proposal was first suggested in
the framework of HPSG by Meurers (1999) and
Przepiórkowski (1999) in order to treat case as-
signment in German. Later Müller (2008) used
such a non-cancellation approach to account for
depictives in German and English, and Bender
(2008) analyzed the rather free constituent order
of Wambaya using the information about already
realized arguments to allow case agreeing mod-
ifiers to refer to their heads which were realized
in a different position inside the clause. Instead
of listing synsemobjects as members of theSUB-
CAT list, a more elaborated data structure is used:

(10)





ARGUMENT synsem
REALIZED bool
argument




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Figure 2: Constraints on SVCs

svc

iterative-svc binary-svc

unmarked-iterative-svc perf-iterative-svc asp-marked-svc shared-obj-svc

durative-svc perfective-svc unmarked-shared-obj-svc

manner-svc instrumental-svc causative-svc final-svc

marked-shared-obj-svc

Figure 3: Classification of SVCs in Mandarin Chinese

The value ofARGUMENT is asynsemobject and
the value ofREALIZED is ‘+’ if the argument
was realized in a head-argument-phrase and ‘−’
if it is still to be saturated. With this change
in feature geometry we can formulate the con-
straint onshared-obj-svcas in Figure 4. The
object of the first daughter has to be realized.
Its synsemproperties (2 ) are identified with the
synsemproperties of the unrealized argument of
the second daughter. In examples like (11) that
involve ditransitive verbs, only the direct object
maybe shared.2

(11) Ta1
he

mai3
buy

yi1
one

jian4
CL

li3wu4
present

song4
offer

gei3
for/to

wo3.
me
‘He buys a present to offer it to me.’

This is captured by the constraints in Figure 4
since it is the first argument onSUBCAT that is
shared. The remainder of theSUBCAT list has to
be a list of spirits (los). This ensures that a VP is
connected with an almost saturated VP and ex-

2 Throughout the paper we use the following abbrevia-
tions: CL = classifier, COV = coverb, perfASP = perfective
aspect particle.

cludes lexical verbs with more than one unreal-
ized argument in the second slot.

The semantic constraints on constructions of
type binary-svcandfinal-svcare shown in Fig-
ure 5. The constraint on binary SVCs simply es-

binary-svc→












C-CONT

[

RELS

〈

[

ARG1 e1

ARG2 e2

]

〉]

NON-HEAD-DTRS

〈[

SS|LOC|CONT|IND e1
]

,
[

SS|LOC|CONT|IND e2
]

〉













unmarked-shared-obj-svc→
[

C-CONT

[

RELS
〈

final
〉

]

]

Figure 5: Constraints on final SVCs

tablishes an underspecified relation between the
subevents of the daughter VPs and the one on
final SVCs adds the respective relation.

Figure 6 shows the analysis of example (2b).
The verbqu3 (‘to withdraw’) is combined with
qian2 (‘money’), hence its object requirement2

is satified and the respective argument continues
to be present as a spirit (2/ ) at the VP node. The
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shared-obj-svc→


NON-HEAD-DTRS

〈

[

SS|LOC|CAT 1

[

SUBCAT

〈

[

ARG 2

REALIZED +

]

〉
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]

]

,

[

SS|LOC|CAT

[

SUBCAT

〈

[

ARG 2

REALIZED −

]

〉

⊕ los

]

]

〉





Figure 4: Constraints on shared object SVCs

V[ SPR〈 1/ 〉,
SUBCAT 〈 2/ NP 〉,
RELS 〈 final(e1,e2), withdraw(e1,he,x), money(x), spend(e2,he,x)〉]

1 NP V[SPR〈 1 NP 〉,
SUBCAT 〈 2/ 〉,
RELS 〈 final(e1,e2), withdraw(e1,he,x), money(x), spend(e2,he,x)〉]

V[ SPR〈 1 NP 〉,
SUBCAT 〈 2/ 〉,
RELS 〈 withdraw(e1,he,x), money(x)〉 ]

V[ SPR〈 1 NP 〉,
SUBCAT 〈 2 〉,
RELS 〈 spend(e2,he,x)〉]

V[ SPR〈 1 NP 〉,
SUBCAT 〈 2 NP 〉,
RELS 〈 withdraw(e1,he,x)〉 ]

2 NP[ RELS 〈 money(x)〉 ]

ta1 qu3 qian2 hua4
he withdraw money spend

Figure 6: Analysis of SVC with Object Sharing

Final SVC Construction combines the VP with
the verb (hua4 (‘to spend’), which is still look-
ing for an argument. Thesynseminformation
of the missing argument is identified with the
synseminformation of the argument of the first
verb which is already realized (2 ). The result of
the combination is a VP that is saturated as far as
complements are concerned and that also con-
tributes the relation that describes the relation
between the events contributed by the parts of
the SVC (final(e1,e2)). In the last step the com-
plex VP is combined with the subjectta1 (‘he’).

4 Conclusion

In this paper we proposed for the first time a
classification of SVCs in Mandarin Chinese. We
gave an explicit account of argument sharing
constructions that relies on the projection of the
complete valence information of lexical items,
which was independently found necessary for
the analysis of constituent order in Wambaya,

case assignment in German and depictive sec-
ondary predicates in German and English. The
analysis does not use empty elements or unary
branching trees. The introduction of grammati-
cal functions like subject and object into HPSG
was shown to be unnecessary.

The analysis is part of an implemented frag-
ment of Mandarin Chinese.
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