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1. Introduction

In Huckvae and Fang (1996), we described PROSICE, a corpus of spoken materia specificaly
designed for the study of the prosody of read English This corpus uniquely combines high-qudity
sgnaswith adetailed sat of annotations. It combines the best ideas from a number of existing British
English spoken corpora: the anechoic recording conditions of EUROMO (cf. Fourcin and Gibbon
1994), the balanced source texts of the London-Lund Corpus of Spoken English (cf. Svartvik and
Quirk 1979), and MARSEC digned with syntactic descriptions (cf. Knowles 1993, 1994, and
1995). It dso provides an accurate fundamenta frequency contour generated from a simultaneous
Laryngograph sgna, a sat of accurate word adignments and pause annotations from a nove
automated annotation scheme, and sufficient data from a single spesker to build atistica models.
Additionadly, PROSICE contains detalled grammaticd annotations, which have been successfully
aigned with the speech sgnd. This paper describes these grammeatica annotations and suggests how
they might be used for the andlyss of English prosody.

In many aress of linguigtic science, the study of prosody ams to explain how the observed
redisations of an utterance relate to the underlying form - the encoding problem, and how the
observed redisations aid the gppropriate interpretation of the utterance - the decoding problem. In
prosody a number of intermediate phonological components are often podted: (1) prosodic
phrasing - the observed bresking of utterances into groups, which appears to be strongly related to
gyntectic dructure, (2) prosodic prominence - the observed emphass placed on certan
components, which appears to be related to discourse structure, and (3) intonation - the observed
changes in pitch throughout an utterance, which gppear to be reated to discourse function. These
components have much more influence in generative sudies than in perceptua studies because the
mapping from the physca observations to these components seems far from sraightforward. In
PROSICE we have consdered such intermediate descriptions of prosody that straddle between the
observed word sequence and the observed physicd character of the Sgnd. This means we do not
model the two-stage transformation from grammatical structure to redlisation. Instead, we rely on the
grammatica annotations and the physicd annotations done and use a Sngle mapping. What we am
to do isto explain the lowest level redisations as far as possible from the grammatica annotations. If
the physicd characterigtics can be wdl explained this way, our gpproach then actudly smplifies both
the modd itsdlf and any technologica applications of the model: in doing so, we are able to avoid the
intermediate components of grouping, prominence, and intonation tunes ingde the model, which do
not appear as an externd intermediate representation.

The necessity of combining grammatica andyses with speech modelling has been repeetedly
voiced in the past fifty years. Numerous investigations have aso been carried out to identify, as an
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example, the correlation of canonica grammatica categories and prosodic properties in speech (cf.
Quirk et d 1964; Goldman-Eider 1972; Butterworth 1980; Altenberg 1987; Stenstém 1990; Croft
MS.). However, due to the inadequacy of the basic classfication of linguisticdly relevant properties
in gpeech, the grammatical juncture frequently referred to in prosodic studies, as an example, has not
yet been carefully defined, nor have degrees of grammaticd generdity been condgently and
systematicdly digtinguished (cf. Crystd 1969: 169). For example, when investigating pauses as
linguistic demarcators, Stenstrom (1990) classifies pauses according to whether they were found
between sentences, clauses, clause eements, and phrase eements. The firgt inadequecy lies with the
fact that clause e ements subsume both clauses and phrases since, for example, finite and non-finite
clauses can function as subject or adverbid in the sentence. Secondly, the so-called clause eements
(SVOCA, cf. Quirk et d 1985:49) are redised by the clause and the five mgor grammatica phrases
(NP, VP, AJP, AVP, and PP). Thus identifying the number of pauses between the verb and the
object does not readily lend itself to any sound or useful generdisations as variations may be
observed with the subdivison of noun objects and clause objects.

It isthus desirable to annotate speech corpora with a descriptive grammar formalism that can
be consgtently applied to the kinds of authentic data included in the corpus. Since the andysis of
phrase structures done is known to provide an inadequate basis for the explanation of prosody, the
formaism should provide a well-defined dichotomy not only for the categorica classfications of the
word class, the grammatica phrase, and the clause, but dso their syntactic functions such as subject,
verb, and complement. We are aware of other grammatically annotated speech databases. We are
aso aware, however, that these databases are annotated at a fairly rudimentary level. MARSEC, for
ingance, is only analysed for phrase information. Our emphasis has thus been to create a set of
sophigticated grammaticd annotations, which, for example, include explicit indications about the
gyntactic function of a particular phrase. From this type of detailed anayses, we hope, a more
reasoned attempit at the prediction of prosodic phrasing may be made.

We describe in this article such a descriptive grammar formaism whereby PROSICE is
andysed. It is a formdiam tha describes lexica, phrasd, and clausa dructures of English and
specifies their syntactic functions. It has been empiricaly tested and duly modified through its
gpplication in the mega-word British component of the Internationa Corpus of English (ICE-GB, cf
Greenbaum 1988 and 1992) and has been computationdly implemented into a fully automatic
wordclass tagger and syntactic parser (cf. Fang 1996a, 1996b, and 1996c).

2. Thegrammar formalism

The grammar formaism, which includes both wordc ass tagging and syntactic parsing schemes, was
initidly desgned by the TOSCA research group a Nijmegen Universty, the Netherlands (cf.
Oostdijk 1995 and Aarts et d 1996). It was subsequently adopted by the Survey of English Usage,
Univerdty College London, for the ICE-GB Corpus. In the course of tagging and parsing the corpus,
this formaism was subgtantidly modified for both its terminologies and andyses. In this paper, we
refer to it as the ICE annotation system, whose wordclass and syntactic components are referred to
as the tagging and the parsng schemes.

Unlike many other grammar formaisms, the ICE annotation system has two closdly related
but drictly separated systems: form and function. The form describes the internd structure of either a
particular word or a phrase (e.g. noun phrase and verb phrase). The function specifies the syntactic



roles (e.g. subject, verb, and object) of the forma categories. For a detailed discusson, see Quirk et
a (1985: 48ff).

2.1. Formal categories
2.1.1 The ICE tagging scheme

The wordclass annotation scheme recognises the following:

ADJ Adjective | NTERJEC Interjection

ADV Adverb N Noun

ANTI T Anticipatory it NADJ Nomind adjective
ART Artide NUM Numera
CLEFTIT Cleftit PRTCL Particle
CONJUNC  Conjunction PREP Preposition
CONNEC Connector PROFM Pronomind form
EXTHERE  Exigentid there PRON Pronoun

FRM Formulaic expresson | REACT Reaction sgna
GENM Genitive marker V Verb

Table 1: ICE wordclass tags

As is immediately noticesble, dl the mgor English word classes are covered and information given
about their subcategorisation and form in context. Certain lexicd items are andysed for ther
communicative, semantic, and pragmatic functions. The processing of spoken data made it necessary
to introduce specid tags for formulaic expressons, such as greetings and expletions, and reaction
sgnas. Adverbs are subcategorised for their semantic roles and duely analysed according to context
as intendfiers, particularisers, etc. The connector, as another example, can be subdivided into

gopostive

[1] The human spediesisintdligent in its own ways (for example - the use of language for verba
and written communication) and comparetively stupid in others.

and generd

[2] Finally, the candidates were criticised for ‘woolly answers .
[3] There are, however, a couple of obstacles to be overcome firs.

The scheme a0 treats some pecid items that involve a different phrasd, clausd, and even sententia
andyss

Phrasal features: PREP(phras), ADV(phras), etc.

[4] Thus the dogs behaviour had been changed because they associated the bell with
the food.

[5] | had been filming The Paras at the time, and Brian had had to come down to Wales
with the records.



Clausal features. PROFM(s0), PRTCL(with), etc.

[6]
[7]

Smilarly, the society that Oedipa Maas is living in has isolated itsdlf, so too has the
world in which Tom Jones inhabits.

The number by the arrows represents the order of the pathway causing emotion,
with the cortex lastly having the emation.

Sentential features: EXTHERE, PRON(cleftit), PRON(antit), etc.

[8]
[9]

[10]

There were two reasons for the secrecy.

It is from this point onwards that Roman Britain ceases to exist and the history of
sub-Roman Britain begins.

Before trying to answer the question it is worthwhile highlighting briefly some of the
differences between current historians.

Because of thelr centrd role in the subsequent parang, verbs receive especidly detaled

trestment in term of their subcategorisation. The verb dassisfirg of dl divided into auxiliaries and
lexicd verbs. The auxiliary class notes modas, perfect, passve and semi-auxiliaries. The lexicd
verbs are further annotated according © different complementations. There are atogether seven
trangtivity types complex trandtive, copular, dimonotrandtive, ditrangtive, intrangtive,
monotrangtive, and trans.

Syntacticaly, these types can be represented as.

complex transitive (V + Direct Object + Object Complement)

[11]

If televison was going to be bloody-minded, radio would keep me busy.

copular (V + Subject Complement)

[12]

Of dl my broadcasting, the Monday morning spot was perhaps the best fun.

dimonotransitive (V + Indirect Object)

[13]

The pen though, as Shakespeare will tell you is more Mighty than the sword.

ditransitive (V + Indirect Object + Direct Object)

[14]

His parents were then recommended to sop comforting him as they were giving hm
positive reinforcement for undesirable behaviour.

intransitive (V)

[15]

As an actor, | had appeared in innumerable schools broadcasts, in Saturday Night
Theatre and in The Dales.

monotransitive (V + Direct Object)

[16]

The programme had a biggish audience (in radio terms) because it followed the
Today programme, and because people listened to it in their cars on the way to
work.

trans (V + Clause, V + Direct Object + Object Complement)



[17]  Just before Christmas, the producer of Going Places, Irene Mdllis, had asked me to
make a documentary on ‘warm-up men'.

[18] They make others feel guilty and isolate them.

[19] | canbuy batteries for the tape - but | can see myself spending afortune!

[20]  The person who booked mein had his eyebrows shaved and replaced by sraight
black painted lines and he had earrings, not only in his ears but through his nose and

lip!

The notation trans here is used in the ICE project to tag trangtive verbs followed by a noun
phrase that may be the subject of the following nonfinite clause. They are so tagged in order to avoid
making a decison on their trangtivity types (cf. Greenbaum, 1993). In examples [17]-[20], asked,
make, and had are dl complemented by non-finite clauses with overt subjects, the main verbs of
these non-finite dauses baing infinitive, present participle and past participle.

2.1.2. The ICE parsing scheme

Five phrases are analysed for their boundaries and interna structures. noun phrase (NP), verb phrase
(VP), adjective phrase (AJP), adverb phrase (AVP), and prepositional phrase (PP). While AJP and
AVP ae rdaivey smple and will not be described here, this section ams at providing a generd
framework for the treetment of NP and VVP. PP can be conveniently termed as the combination of a
head prepogtion and itstall, the complement NP or clause.

2.1.2.1 Thenoun phrase (NP)

NP is used here in aredricted sense, i.e,, it terminates at the head while excluding the various types
of post-modification. A full NP comprises a determiner group (DT), premodifier (NPPR), and the
head (NPHD). The determiner group conssts of pre-determiners (DTPE), a centrd determiner
(DTCE), and post-determiners (DTPS). The premodifier is mainly realised by adjective phrases. The
noun phrase head is usudly anoun, a pronoun, anomind adjective, or anumeral. Figure 2 showsthe
schema of anoun phrase.

[ np ]

. )
[ or | [wneer]| [ neHD |

. L
DTPE DTCE DTPS

Figure 1: The NP schema

Consider

[21] The functions that can be controlled from the keypad naturdly include brightness, contradt,
channel sdection, volume, and all the other everyday items



The underlined NP in [16] exemplifies the schema in Figure 2, which has a pre-determiner (all), a
centra determiner the), a post-determiner (ther), and a premodifier @veryday). The andyss
yidds aderived syntectic treein Figure 2.

PU

NP |__| or

Figure 2: NP structure for [16]
2.1.2. The verb phrase (VP)

A full VP has two immediate condtituents. the auxiliary group and the main verb (MVB). While the
main verb is invariably associated with atomic or termina symbols—for instance V (cop), V(intr), or
V(montr)—the auxiliary group very often consds of a collection of modds, semi-auxiliaries, and
catenative verbs. Thus, when there are more than one termina symboal in the auxiliary group, the first
is anadysed as the operator (op) and the rest as the auxiliary verb (AVB). This andysis of VP thus
yidds a structure illustrated by Figure 3.

[ ve ]

[ or ] [Lave | [ mve ]

Figure 3: The schema of VP

Example [22] provides an example that contains a VP with both an OP and an AVB. A dight
complication isthe intruding AVP, which is duly analysed as an adverbid.

[22] But the restaurant was so posh we just couldn’t possibly have considered it.

An andysed VP is coupled with one feature describing its trangtivity if it is finite, and an
additiond festure to indicate its form if it is non-finite. The trangtivity of VPs is inherited from the
main verb except in a passvised congruction. The change of trangtivity of a passvised VP is
necessary to indicate the atered complementation. For instance, found in [234] is complemented by
the following NP while in [23b] it is no longer complemented, despite the fact that this verb is tagged
as monotrangtive in both examples.

[23a] Someone found the book.
[23b] The book was found.

Table 2 ligs dl the corresponding changes in passivised VPs.



complex trangtive ® copular
dimonotrangtive ® intrangtive
ditrangtive ® monotrangtive
monotrangtive ® intrangtive
trans ® monotrangtive

Table 2: The corresponding changesin passivised VPs

Examples [24]-[27] illugtrate these changes.

[24]

[29]
[26]
[27]

His language is called Y athoyua and there sa dialect of it that | spesk or that | write anyway
cdled Dhamyathua

Y ou would do if you wer e given the opportunity.

The opportunities didn’t seem to be part of theway | was brought up and educated.

We were recommended to do thisat university by one of the lecturers.

Festures indicating the form of a non-finite VP include edp (past participle), infin (infinitive), and ingp
(present participle). The tree structure for [22] can be seen in Figure 4.

PU w || o AUX | iieiee..oo....couldn’t
I Y ap || awp Abv - |....possibly
I Y AUX [oiiiieeiiiaiee . oaao have
Ll wmve Vo |eeeei i oo, .....coOnSidered

Figure 4: Tree structure for couldn’t possibly have considered

2.2.2 The clause and syntactic functions

The dause is condituted by clause dements that functionally describe the phrases to present the
clause dructure. In the ICE parsing scheme, the presence of a clause is generaly decided by the
presentence of at least one verb, as dl the other el ements can be optionaly omitted (cf. Greenbaum
1996: 308ff). The presence of a clause can aso be exeptiondly determined without a verb. Particle
with (PRTCL( wi t h) ) introduces verbless clauses.

[28]

[29]
[30]

The roots of a new police should be firmly grounded in locd communities a district council
or London borough level with community councilsin the cities and parish councilsin the
rural areas having consultative status.

Fish soon recognise which bait is safe and they learn to avoid the one with the hook in it.
Colonisation by other heterotrophic bacteria is dso rapid, with Pseudomonas,
Flavobacterium and Al caligenes among the first to appear.



Verbless clauses introduced by PRTCL (with) as in [28]-[30] are dl andysed as having an overt
subject and a subject complement, dl redised by PPs in the above examples. Another type of
verbless clause does not even have a subject. Consider

[31] In accordance with the principles of direct play the bal should be thrown forward where
possible.

Example [31] illudtrates another exceptiona criterion that determines the andyss of a verbless
clause, viz., the presence of a subordinating conjunction. The AJP in the verbless clause is andysed
as subject complement as where possible has a corresponding subordinate finite clause (cf.
Greenbaum 1996: 329):

[31la] ... wherethet ispossible.

Quirk et d (1985) identify five such items. subject (S), verb (V), object (O), complement (C), and
adverbia (A). All the five are captured by the present formaism, with further divisons. The object is
divided into direct and indirect objects. The complement is subcategorised into object complement,
subject complement, and trangtive complement. There are other syntactic functions in the scheme,
but they mainly specify inter-phrasal rdationships such as AJP, AVP, and NP postmodifications
(AJPR, AVPR, and NPPR) and thus do not have a direct sententid role. For alist of dl the syntactic
functions, see Appendix. Figure 5 represents the clause schema.

.
Ojbect
Subject C.
Object C.
Adverbial

Figure 5: The clause elements

The trangtive complement is specidly designed for verbs tagged as trans, so that in [17]-[20] the
non-finite clauses complementing such verbs are analysed as transitive complement (CT).2 Figure 6
presents the tree structure of the syntactic analysisfor [18].

2 In the ICE parang scheme, dl complementing clause to a trans verb is andysed as CT with
subject and verb. In the case of a passivised trans, whose trangtivity is shifted to monotrangtive
at the phrase level (cf. Table 2 in Section 2.1.2), the complementing clause is analysed as a direct
object. Note, though, that trans can be analysed differently according to various tests into, for
ingance, monotrangtives, ditrangtives and complex trangtives and would thus recaive different
syntactic analyses (cf. Quirk et a 1985; Mair 1990).



Figure 6: The analysis for [18]
CL

su PREDGP PUNC
They

cJ and CJ

VB CT VB oD

maV’\ isolate  them

SuU VB CS
others feel guilty

The CT in [18] is performed by a bare infinitival clause, which is determined by the infinitive copula
verb feel, with an overt subject (SU: others) and a subject complement (CS. guilty). Interna
phrasal structures have been omitted in Figure 6 for clarity reasons.

Clause dements are redlised by different forma categories:

Syntactic functions Formal categories
Subject NP, clause

Verb VP

Direct object NP, clause

Indirect object NP

Complement, subject AJP, AVP, NP, PP, clause
Complement, object AJP, AVP, NP, PP
Complement, trangtive non-finite dause

Adverbid AVP, NP, PP, clause

Table 3: Syntactic functions and their realising categories

All clauses are further described by the following festures:

coordination coordn

main verb form edp, ingp, infin

main verb type intr, cop, montr, ditr, dimontr, cxtr, trans

missing dement -su, -0op, -V, incomp

mood exclam, inter, imp, subjun

pragmatic function appos, voc, comment,

subordination sub, rel, zsub, zrdl, indrel

tense pres, past

type main, depend

voice act, pass

word order inv, preod, preoi, precs, preco, prepc, presu, extsu, extod, exist,
cleft, pushdn



3. Representation in PROSICE

Sentences accordingly andysed have their condituent structures indicated by indentations and
function and form labels. Each line contains information about the function and the category of a
certain node. Features are listed between brackets to give detailed descriptions about a particular
category. Consider

[32] Hannahisnot aputative feminist who wants equa opportunities with men.

which has the formd representation in Figure 7.

PU CL( nmi n, cop, pres)
SU NP()
NPHD N( prop, si ng) {Hannah}
VB VP(cop, pres)
MVB V(cop, pres) {is}
A AVP(gen)
AVHD ADV(ge) {not}
CS NP()
DT DTP()
DTCE ART(i ndef) {a}
NPPR AJP(attru)
AJHD ADJ(ge) {putative}
NPHD N(com si ng) {fem nist}
NPPO CL(depend, nontr, pres, rel)
SU NP()
NPHD PRON(rel) {who}
VB VP(nontr, pres)
MVB V(nontr, pres) {wants}
0D NP()
NPPR AJP(attru)
AJHD ADJ(ge) {equal}
NPHD N(com plu) {opportunities}
NPPO PP()
P PREP(ge) {with}
PC NP()
NPHD N(com pl u) {nen}
PUNC PUNC(per) {.}

Figure7: Thefunctionally labelled syntactic tree of [ 32].

Thus, according to Figure 7, we know that [32] is a parsang unit (PU) redised by clause (CL) which
has the following features:

mai n main clause
cop copulaverb
pres present tense
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Hannah in is labdled as SU NP, indicating that categoricdly it is a noun phrase (NP) and
functiondly the subject (SU). Within this NP, the word form is enclosed between curly brackets,
with the indication thet it isa angular proper noun (N( pr op, si ng) ) and that functiondly it isthe
head of the NP (NPHD). The rdative clause in is explicitly indicated by NPPO CL, which means
that this clause functions as an NP postmodifier, with features such as nont r (monotrangtive),
rel (reative), etc.

Each digned syntactic tree is preceded by three numbers indicating: serid number, number of
nodes, and number of leaves (see Figure 8). For instance, we can read in Figure 8 that thistreeisthe
fifth in the whole text K#5>), that there are 14 nodes dtogether, and that there are 6 leaf nodes.
Each lesf node is annotated with a digit indicating the number of lexica items occupying this node.
This indication is especidly hdpful in the case of compound nouns Judge Meyer, The Hague),
complex prepogtions (in accordance with, by means of), certain conjunctions (rather than, asif),
certan margind modd auxiliaries (heed to, ought to), and semi-auxiliaries (@ppear to, be about
to), which are treated as single units and ditto-tagged. Each item in the leaf node is followed by a
time vaue that indicates its podtion in the actud digitd recording and aso indexes the other phonetic
annotations.

<#5> 14 6
PU CL( mai n, cop, past)
SU NP()
NPHD PRON( pers,sing) 1
{I't 54.10000}
VB VP(cop, past)
MVB V(cop, past) 1
{l ooked 54.90000}
CS AJP(ingp)
AJHD ADJ(ingp) 1
{interesting 55.16000}
A AVP( add)
AVHD ADV(add) 1
{: GAP: 55. 79000}
{even 56. 16000}
A CL(depend, -su, nontr, edp, sub)
SUB SUBP()
SBHD CONJUNC(subord) 1
{if 56.35000}
V VP(indic, nontr, pass, edp)
MB V(nontr,edp) 1
{under pai d 56. 47000}
{: GAP: 57.17000}

Figure 8: A sample output of temporal and syntactic alignment

4. Applications of PROSICE and concluding remarks
In Huckvae and Fang (1996), we investigated the correspondence of pause locations with

grammatical categories (the sentence, the clause, and the phrase). We described how the location of
most major and minor pauses - and hence indirectly prosodic phrasing - could be explained from
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syntactic grounds done. Table 4 ligts the frequencies of these categories and the pauses that co-
occur.

Category Freguency Percentage
Sentence 150 150 100.00 | 48.5
Clause 106 38 358 | 12.3
Verb phrase 273 38 139 | 123
Prepositiona phrase 197 20 10.2 6.5
Adverb phrase 109 9 8.3 2.9
Adjective phrase 161 8 5.0 2.6
Noun phrase 581 28 4.8 9.1
Others 18 5.8
Total 1577 309 100.00

Table 4: Frequency distribution of pauses among major formal categories

The firg column, Category, ligs the types of syntectic categories, i.e., sentence, clause, €efc.
Frequency isdivided into two columns: the first column indicates the observed frequency of acertain
category and the second column the frequency of that category with initiating pauses. Percentage
a0 has two columns, the first one displaying the percentage of a certain category that has initiating
pauses and the second indicating the proportion of pauses faling into that category. Thus, we can
read, for instance, that there are dtogether 161 adjective phrases, 8 of which have initiating pauses.
These eight occurrences occupy 5% of the total number of adjective phrases and 2.6% of the total
number of pauses.

Our discussons based on Table 4 first of dl confirmed that the pauseis ardiable indicator of
clause boundaries in read speech. Heavy subjects, complex prepositions, and the use of adverb
phrases as sentential diguncts were adso found to co-occur consstently with pauses. These findings
formed an important input into the development of SpeechMaker, an automatic computer system
that predicts prosodic phrasing for text-to-speech purposes (cf. Svartvik and Fang 1996). We plan
to develop amilar models of timing and fundamentd frequency, which would make a reasonable
attempt at a neutral reading of an utterance (a reading that does not presuppose some understanding
of the utterance). These models would describe Satitica relationships between the form of the text
of an utterance and its redisation that might well make smilar predictions to a modd that used an
intermediate phonologica mode of prosody. This approach of speech modd ling would not require a
prior |abdlling of the corpus with prosodic annotations.

What we dso find worth investigating next is to examine the category-pause correspondence
while consdering the syntactic functions redlised the formal categories. Table 5 exemplifies the kind
of function-category combinations we can observe in PROSICE given the syntactic annotations we
described in the previous sections.
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Function Freq. Category Freq.
Subject 205 | Clause 1
Noun phrase 204
Subject, notional 1 | Clause 1
Veb 271 | Verbphrase 271
Object, direct 108 | Clause 17
Noun phrase 91
Object, indirect 2 | Noun phrase 2
Object, notional 1 | Clause 1
Adjective phrase 22
Adverb phrase 1
Complement, subject 61 | Clause 8
Noun phrase 19
Prepositional 11

phrase
Adjective phrase 4
Complement, object 11 | Adverb phrase 1
Noun phrase 1
Prepositional 5

phrase
Complement, transitive 4 | Clause 4
Adverb phrase 76
Adverbia 218 | Clause 25
Noun phrase 8
Prepositional 9

phrase

Table 5: Function-category combinations observed in PROSICE?

A sudy of pauses through the syntactic functions of formal categories dlows us to make refined
generdisations. As a smple and easly observable example, we may safely generdise that subjects
redised by heavy NPs usudly co-occur with pauses. Without introducing the syntactic function, we
can hardly draw any useful conclusons about heavy NPs. A amilar remark may be made about
adverbs, which can be sub-classfied into adjuncts, conjuncts, and diguncts in terms of ther
adverbid use at the sentence levd. They serve different discourse functions and thus have ther
digtinctive prosodic features.

To conclude our attempts in the construction and gpplication of PROSICE for the study of
English prosody, we would like to quote Svartvik (1990:69):

As for predictability, while a spesker is of course a free agent in his choice of
linguigtic behaviour, there is il enough evidence of a connection between grammar
and prosody to make it worthwhile to explore more fully in which areas such
patterning exigs.

® Note that some figures in Table 5 are different from those in Table 4. This is because Table 5
does not consider the categories in coordinated constructions.
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Appendix: A list of mgjor ICE syntactic functions

|. Phrasal

Adjective phrase

AJHD adjective phrase head
AJPO adjective phrase postmodifier
AJPR adjective phrase premodifier
Adverb phrase

AVHD adverb phrase head

AVPO adverb phrase postmodifier
AVPR adverb phrase premodifier
Noun phrase

DT determiner

DTCE centra determiner

DTPE predeterminer

DTPO determiner postmodifier
DTPR determiner premodifier
DTPS postdeterminer

GENF genitive function

NPHD noun phrase head

NPPO noun phrase postmodifier
NPPR noun phrase premodifier

Prepositional phrase

P prepositiona

PC prepogitional complement
PMOD prepostiona modifier
Verb phrase

AVB auxiliary verb

| MPOP  imperative operator

| NTOP  interrogative operator

| NVOP  inversion operator

WB main verb

oP operator

[l. Clausal

Subject

CLOP cleft operator

NOSU notional subject
PRSU provisona subject
SuU subject

Verb

PREGP  predicate group

TO infinitive marker to
VB verbal

Object

NOOD notiona direct object
oD direct object

ol indirect object
PROD provisiond direct object
Complement

CF focus complement
CcO object complement
CS subject complement
CT trandtive complement
FOC focus

Adverbial

A Adverbia

COAP appositive connector
DI SMK  discourse marker
EXOP exigential operator there
Other

cl conjoin

COOR coordinator

PU parsing unit

PUNC punctuation

SUB subordinator

14




Refer ences

Aarts, J.,, H. van Hateren and N. Oogtdijk (1996). The TOSCA andysis system. In Proceedings of
the First AGFL Workshop, ed. by C. Kogter and E. Oltmans, Nijmegen: CSl. pp 181-191.

Altenberg, B. (1987). Prosodic Patterns in Sooken English - Studies in the Correlation between
Prosody and Grammar for Text-to-Soeech Conversion. Lund: Lund University Press.

Butterworth, B. (1980). Evidence from pauses in speech. In Language Production Vol. 1: Speech
and Talk, ed. by B. Butterworth. London: Academic Press.

Croft, W. (MS)). Intonation units and grammatical knowledge.

Crystal, D. (1969). Prosodic Systems and Intonation in English. Cambridge: Cambridge
University Press.

Fang, A.C. (199638). AUTASYS. Grammaticd tagging and cross-tagset mapping. In Greenbaum
(ed). pp 110-124.

Fang, A.C. (1996h). The Survey Parser: design and development. In Greenbaum (ed). pp 142-160.

Fang, A.C. (1996¢). Automaticdly generdisng a wide-coverage forma grammar. In Synchronic
Corpus Linguistics: Papers from the Sxteenth International Conference on English
Language Research on Computerized Corpora, Toronto 1995, ed. by C. Percy, C.
Meyer, and |. Lancashire. Amsterdam: Rodopi. pp 207-222.

Fourcin, A.J., and D. Gibbon (1994). Spoken language assessment in the European context. In

Literary and Linguistic Computing 9, pp 79-86.

Goldman-Eider, F. (1972). Pauses, clauses, sentences. In Language and Speech 15. pp 103-113.

Greenbaum, S. (1988). A proposa for an international computerized corpus of English. In World
Englishes, 7, 315.

Greenbaum, S. (1992). A new corpus of English: ICE. In Directions in Corpus Linguistics:
Proceedings of Nobel Symposium 82, Stockholm 4-8 August 1991, ed. by J. Svartvik.
Berlin: Mouton de Gruyter. pp 171-179.

Greenbaum, S. (1996). The Oxford English Grammar. Oxford: Oxford University Press.

Greenbaum, S. (Ed) (1996). Comparing English World Wide: The International Corpus of
English. Oxford: Oxford Universty Press.

Huckvale, M. and A.C. Fang (1996). PROSICE: a speech database for prosody study. In S.
Greenbaum (ed). pp 262-279.

Knowles, G. (1993). From text to waveform: Converting the Lancaster/IBM spoken English corpus
into a speech database. In Corpus-based Computational Linguistics, ed. by C. Souter and
E. Atwell, Amsterdam: Rodopi. pp 47-58.

Knowles, G. (1994). Annotating large speech corpora: building on the experience of Marsec. In
Journal of Linguistics, 13. pp 87-98.

Knowles, G. (1995). Recycling an old corpus: converting the SEC into the MARSEC database. In
Sooken English on Computer: Transcription, Mark-up, and Applications, ed. by G.N.
Leech, G. Myers, and JA. Thomas, London: Longman. pp 208-219.

Mair, C. (1990). Infinitival Complement Clauses in English. Cambridge: Cambridge University
Press.

Oogtdijk, N. (1995). The TOSCA andysis system applied to the domain of computer/software
manuds. In International Workshop on Industrial Parsing of Software Manuals 1995, ed.
by H.-D. Koch and R. Sutcliffe, Limerick: Universty of Limerick. pp 5-24.

15



Quirk, R., A.P. Duckworth, J. Svartvik, JP.L. Rusiecli, and A.JT. Colin (1962). Studies in the
correspondence of prosodic to grammatica features in English. In Proceedings of the Ninth
International Congress of Linguists, Cambridge, Mass., 1962. pp 679-691.

Quirk, R, S. Greenbaum, G. Leech, J. Svartvik (1985). A Comprehensive Grammar of the
English Language. London: Longman.

Stenstrom, A.-B. (1990). Pauses in monologue and dialogue. In Svartvik (ed). pp 211-252.

Svartvik (Ed) (1990). The London-Lund Corpus of Spoken English - Description and Research.
Lund: Lund University Press.

Svartvik and Fang (1996). SpeechMaker. To appear in Festschrift for Matti Rissanen, ed. by T.
Nevaanen.

Svartvik, J., and R. Quirk (1979). A Corpus of English Conversation. Lund: Lund Universty
Press.

16



