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1 Introduction

In this part of the Deliverable, we present (i) the work in Pisa on the design
and development of a specialised parser to extract syntactic-semantic infor-
mation from the definitions contained in the Cobuild Student’s Dictionary
and (ii) a preliminary proposal for the mapping of such information onto a
TFS representation system. The work discussed here concentrates on the
analysis and extraction of information from the left hand side (LHS) of the
definition and the parser must be considered as a first prototype version, to
be further refined and extended as our work progresses. Similarly, once we
have been able to assess the first results of the parser, it will be possible to
define the most appropriate type system to represent the information extra-
cted from this side of the definition.

Our decision to focus our efforts on the LHS has been primarily motivated
by the particular style of the Cobuild definition which clearly differentiates it
from those of other dictionaries. As is known, in the Cobuild dictionaries, ea-
ch definition statement is the result of a careful analysis by the lexicographers
of all the contexts they had available for that word sense, extracted from a
corpus of more than twenty million words of running text of contemporary
spoken and written English. From their studies of the corpus, it was clear
to the Cobuild lexicographer that, in real language usage, it is context that
disambiguates sense. Therefore, in order to represent meaning faithfully, the
importance of context had to be represented, in some way, in the definition.
Furthermore, as the analysis of the corpus continued, it became increasingly
evident that not only were particular structural patterns frequently associa-
ted with particular senses but that very often corpus data showed not just a
typical syntax but a typical pattern of lexical collocation as well (see Sinclair
1987). It was thus decided that, whenever possible, the Cobuild definition
statements should not only explain the headword in each of its identified
senses (as in other dictionaries) but should place it in its most typical conte-
xt, as revealed by corpus evidence. Thus, while in traditional lexicography,
statements are made about what words mean but very little about their use,
the innovative form of the Cobuild definition equation gives attention not
only to explaining the meaning of the headword (in the RHS) but also to il-
lustrating its use by presenting the headword in its typical context (the LHS).

In order to do this effectively, a number of explanatory strategies were
studied. The intention was to write the definition in a language which was as
close as possible to natural language in order not just to help the reader to
decode a text but to provide him/her with useful models for encoding. To do
this, whenever possible, the user was to be provided with the typical grammar
structures and typical collocates for each sense of a lexical entry. Compare,




for example, the first sense of the verb “to kill” as defined in the Cobuild
Student’s dictionary: “When someone or something kills a person, animal
or plant, they cause the person, animal or plant to die” with the primary
sense of the same verb in OALDCE, defined by “To put to death; cause the
death of” orin LDOCE “to cause to die” (examples taken from Hanks, 1987).

All three entries give the basic meaning (to cause death) but, from the
Cobuild definition, it can also be easily inferred that this sense of the verb
requires an animate direct object, whereas the subject can be either human
or inanimate. In fact, different senses of a word can frequently be distingui-
shed by the different kinds of arguments or collocates associated with them.
Cobuild attempts to make this clear. For example, the two senses of adore in
the Student’s dictionary are explained as follows: 1. If you adore someone,
you love and admire them; 2. If you adore something, you like it very much.
These senses are differentiated by the fact that while, in both cases, the ty-
pical subject is human, in the first the required object is also human whereas
in the second it is not. Such strategies give a very good idea of how a word
should be used. Other important information is also intentionally implied in
these definitions by the use of “when” or “if” as initial operators, and the
choice of “you” or “someone” as indicators of human arguments.

The LHS side of the Cobuild definition thus contains certain information
that cannot be found in traditional dictionaries and this information is usual-
ly encoded in a consistent, coherent way. It is the linking of these elements,
ie. (i) the statement of meaning, (ii) the syntactic environment, (iii) the
selectional preferences on arguments, (iv) the lexical collocational context,
and (v) information on the user perspective of the verb, which, on the o-
ne hand, is unique to Cobuild and, on the other, is considered of primary
importance for many problems in NLP. We therefore decided to attempt to
identify explicitly this type of implicit knowledge as it gives important cues
for the identification of arguments and/or modifiers of lexical items with the
most appropriate features. We think that the extraction and represention of
such information is of particular relevance for the construction of computa-
tional lexicons for NLP applications because it should be possible to use it in
a number of tasks or subtasks, such as parsing, word-sense disambiguation,
subject/object assignment, PP attachment, etc. For this reason, suitably
formalized, this kind of information should be very useful for systems for
automatic analysis and generation of language.

Our aim, therefore, in this first analysis has been to verify to what extent
useful NLP-exploitable information could be extracted, on a large-scale, from
this first part of the Cobuild definition statement. This investigation can be
differentiated from previous work on the extraction of semantic information
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from machine readable dictionaries, which has concentrated on classifying
the headword in terms of the particular semantic features that can be deri-
ved from the genus term and differentiae. Although such investigations have
gone into considerable depth, they have tended to examine subsets of defi-
nitions rather than the whole dictionary (see, for example, the work of the
ACQUILEX project on words belonging to the “food” domain and on other
linguistically interesting semantic subsets). On the contrary, as the metho-
dology that we have devised to treat the LHS relies mainly on formal aspects
of the definition, it is our intention in this project to apply it extensively,
throughout the dictionary.

We began our analysis by studying the definitions for verbs. This decision
was taken as, after a first analysis of the data, we felt that perhaps the most
interesting information extractable from the LHS regarded this word-class.
We were also influenced by the fact that, as far as we know, most of the work
in deriving lexico-semantic information from machine readable dictionaries
has so far focussed on nouns. However, we have also studied the structu-
re of the noun definitions to see to what extent similar strategies can be
successful in extracting contextual information from their LHS, and we are
now beginning to study the structure of the definitions for other word classes.

In addition to the extraction of information on selectional restrictions or
preferences, we are also extracting information on the superordinates or syno-
nyms of the headwords (contained in the RHS), in particular for nouns. We
feel it could be interesting to investigate how links could be created between
this genus information for noun definitions and the semantic preferences i-
dentified for the different arguments of the verbs. We feel that, at the end of
the project, the combination of semantic and certain syntactic data that we
are extracting from the Cobuild definitions for different POSs will be parti-
cularly suitable for exploitation in the development of lexical components of
NLP systems.

The rest of this section is structured as follows. In the first part, we
describe our analysis of the data, the type of syntactic-semantic information
we have decided to extract from the definition, and the development of our
parser. The information extracted was mapped onto an Intermediate Tem-
plate. Our motivations for adopting this intermediate structure are discussed
in detail in a previous report (ET-10/51: Deliverable 3, p.17). The main rea-
son is that it may well not be possible to represent everything that can be
usefully extracted from the definition in the TFS formalism nor to implement
it in ALEP (the problems of using ALEP to represent lexical knowledge have
already been pointed out in Montemagni, 1992). The Intermediate Template
gives us the opportunity both to evaluate our first results before attempting
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to further formalise them, and also to store all the information extracted in
a computationally tractable way, so that information which is not immedia-
tely representable in TFS or in ALEP can be kept for further analysis and
possible future exploitation. Examples of the output of this stage is given in
an Appendix 3.

The last part of the section describes the transferring of the informa-
tion from the intermediate template into a TFS formalism and gives some
examples. The next stage will be to evaluate how (and to what extent) this
information can then be mapped into the ALEP system.

2 Analysing the LHS of Cobuild Definitions

Our analysis of this part of the definition was based in the first place on the
Cobuild literature, i.e. on the description of the intentions of the Cobuild
lexicographers and of the structure of the definitions (see, Moon 1987; Hanks
1987; Sinclair 1987, 1991).

We thus made a series of initial hypotheses. The next stage was to consult
the actual dictionary data to see whether it corroborated these hypotheses.
As in this stage we did not yet have any syntactically parsed input from
Birmingham, we found it very useful to be able to consult the electronic ver-
sion of the Student’s Dictionary provided to us by Birmingham. We loaded
this data under the lexical database system that has been developed and
implemented at the ILC by Eugenio Picchi (see Marinai et al. 1990, Picchi
1991, for a description of how this system can be used to manage and query
structured data such as dictionary archives). The flexibility of this system
made it possible to formulate complex queries in order to test to what extent
certain assumptions were verified by the data.

Once we had adequately tested our first hypotheses against the data, we
formulated a series of templates on which we could map the results we expect
to obtain for each word class. In this section, we will present the templates
for nouns, verbs, and adjectives, describing the types of information that we
extract and the strategies used for extraction. We will begin by discussing
the work regarding verb definitions.

2.1 Verbs

As stated in the Introduction, we began by studying verbs as it appeared
that, from the point of view of the kind of information we wanted to extract,
the definitions for this word class contained the most interesting data.




To a large extent, the information which we can derive for verbs regards
the subject, object, complement and preposition preferences of each word
sense. We follow here the Cobuild philosophy, as stated by Hanks (1987),
which is that “selection preference” for arguments is a far more appropriate
concept than “selection restriction”. We attempt to classify the selected ar-
guments in terms of the features which they should bear and/or their typical
semantic domain. The information we extract is not only semantic but also
syntactic, or better, a combination of the two. feel that if our results are to
be useful as input for other systems we must aim at producing entries which
are as complete as possible (see an earlier project report by Montemagni et
al. 1992, in which a first proposal for the representation of data extracted
from Cobuild definitions also considered orthographic, phonetic, and synta-
ctic data).

Other data that we are deriving from the LHS should help us to classify
the verb type on the basis of certain inferences that can be made from the
particular formulation of the definition. For example, we are particularly
interested in testing whether distinctions of the if/when, you/someone type
in the dictionary were actually reliable and consistent in practice.

According to the Cobuild literature (for example, Sinclair 1991), the hin-
ge “when” is adopted for animate subjects when the action of the verb can
be considered as an inherent action or typical activity of the subject (e.g.
the verb “reign” is defined by “When a king or queen reigns...” and “sneeze”
by “When you sneeze...”) or for inanimate objects when the action appears
to be inherent in the nature of the object (e.g. “When the sun rises...”).
“If”, on the other hand, is used for actions which involve some kind of choice
or are not inherent (e.g. “If a king or queen abdicates...”, “If a meeting or
trial adjourns...”). The “you/someone” alternation in the subject position is
used to distinguish between human actions that are considered neutral and
those that are not. The implication of “you” is that the sentence expresses
something that anyone might reasonably and normally do while “someone”
is reserved for negative or unlikely actions. Other words used by Cobuild
to imply particular features for the verb arguments are “somebody”, “per-
son”, “people”, “something”, “things”, etc. We have attempted to codify
the information which can thus be inferred from the use of these particular
definition strategies in order to be able to assess to what extent they can be
considered reliable and/or useful knowledge for an NLP lexicon.

The information which we are currently deriving for verbs is shown in the
following template and discussed in detail below®.

1% indicates 0 or more occurrences, ‘()’ indicates optionality.




TEMPLATE FOR VERBS

GENERAL_INFO:
DEF_No.:
SENSE_No.:
DEF_TYPE:
LEMMA :
ENTRY:
GENUS_INFO:
INFLECTION:
GRAM:
(SEC_GRAM:)*

PREFERENCE_INFO:
VOICE:

(INFERENCE:)
(PHRASE_TYPE:)
(SUBJ_INFO:)
(OBJ_INFO:)
(0BJ2_INFO:)
(OBLIQUE_INFO:)
(CLAUSE_INFO:)
(ADJUNCT_INFO:)
(TO-INF_INFO:)

Each of the INFO type attributes can be further expanded as shown in
the examples below:

GENUS_INFO:{PROV_SUPERORDINATE:valueV PROV_SYNONYM:valuel}

SUBJ_INFO: ({SPECIFIC:valueV TYPICAL:value V NULL})
(SUBJ_FEATURES:features)
(SUBJ_PREMOD:values)
(SUBJ_POSTMOD:values)

OBJ_INFO: ({SPECIFIC:valueV TYPICAL:value V NULL})
(OBJ_FEATURES :features)
(OBJ_PREMOD:values)

(OBJ_POSTMOD :values)

.




OBLIQUE_INFO: ({0OBLIG_PREP: prep V PREF_PREP: prep })
({SPECIFIC:value V TYPICAL:value V NULL})
(OBLIQUE_FEATURES :features)
(OBLIQUE_PREMOD :values)

(OBLIQUE_POSTMOD :values)

It can be seen from the template that we are extracting two types of
data. In the first block of General Information, we mainly have data that is
already given explicitly in the syntactically parsed definitions received from
Birmingham. We simply extract this and store it directly for future use?.

The second block is the set of information that is contained only implicitly
in the LHS of the definition and which we derive by our analysis. This block
consists of information which classifies the verb with respect to the preferred
features of its different arguments, to its preferred form, and gives a value to
the type of action represented in the given sense. In the following, we will
give details and examples of the different attributes in the template and their
possible values, and briefly illustrate the types of procedures used to extract
the information and map it onto the template.

2.1.1 Attributes and Values
GENERAL INFORMATION

As stated, this first block of Attributes mainly regards values which are
extracted more or less directly from the Birmingham input and which are
necessary to us for our further treatment and management of the data. A-
part from SEC_.GRAM, all these Attributes are obligatory.

DEF No.: Extracted directly from the Birmingham input. Used to uni-
vocally identify each definition.

SENSE_No.: Extracted directly from the Birmingham input. Identifies
the particular sense of the entry, as given in the dictionary.

DEF.TYPE: Extracted directly from the Birmingham input. Identifies
the particular definition strategy used by the Cobuild lexicographers when
writing the definition statement. These strategies are defined in (Allport et
al. 1993a and b).

?We refer to the input data in the following as the Birmingham input and indicate
fields from this input using single inverted commas whereas the fields in our template
are referred to using capital letters. However, there is not necessarily a direct one-to-one
relationship between the values of the Birmingham attributes and ours; for example, the
Birmingham data gives ‘lemma’ which contains the inflection values, whereas our LEMMA
contains the value for the base form of the lexical item being defined.
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ENTRY: Extracted directly from the Birmingham input, normally from
the content of ‘head’. Contains the lexical item actually being defined.

LEMMA: Contains the base form of the lexical item being defined (the
dictionary headword). This information is derived from the first item con-
tained in the list under ‘lemma’ in the Birmingham input. The distinction
between ENTRY and LEMMA is necessary as the lexical item being defined
is not necessarily identical to the headword of the entry. For example, we
have three definitions under the LEMMA “abide”, where the values for EN-
TRY are “can’t abide”, “abide” and “abide by”. The value under LEMMA
permits us to relate each of these three examples back to its base lemma
All the following attributes in the template refer to values of ENTRY rather
than of LEMMA.

GENUS.INFO:PROV_SUPERORDINATE V PROV_SYNONYM: The va-
lues for the genus information must be considered provisional. At the mo-
ment, we are simply rewriting the Birmingham values given for this field
under ‘superordinate’ or ‘synonym’ in the RHS. However, when we begin to
analyse this part of the definition, it will be necessary to assess and attempt
to standardise this data before beginning work on it as actually it is not
homogeneous.

INFLECTION: The Cobuild dictionary gives the total inflection for the
entire entry immediately after the headword rather than separately for each
grammatical category. This strategy is economic with regard to space but
of course relies on the users’ knowledge for the correct identification of the
inflection of any particular homograph of the lemma. We thus have to ana-
lyse the ‘lemma’ field in the Birmingham input in order to derive the correct
inflection, depending on the POS being treated. For non modal verbs we cur-
rently simply rewrite the values given in this field. For nouns and adjectives,
we must use a different strategy (see below).

GRAM and SEC_.GRAM: The value is taken from the ‘grammar’ field in
the Birmingham input. However, when the grammar field contains one or
more “or” this indicates that there is more than one grammar possibility for
this particular sense. In this case, the first possibility is written in GRAM,
the second (or others) in SEC_.GRAM. This distinction is needed by our pro-
cedure in order to identify the correct template for the analysis (for details,
see the section describing the Parser).

PREFERENCE INFORMATION

In this second block of data, we write the values that we derive from
the analysis of the LHS of definitions performed by our parser. Apart from
VOICE, all of these attributes are optional.

VOICE: For each word category or subcategory, Cobuild has an unmar-
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ked explanation strategy against which marked strategies can be contrasted.
For transitive verbs, for example, the unmarked strategy is the active voice
against which some verbs are defined using a passive construction to make
their preference for this construction clear, e.g. “If someone or something
is acclaimed, ...”. Similarly, other verbs are defined using the progressive
voice, e.g. “If someone or something is acting up, ...” This attribute thus
gives a value for the preferred voice or tense used in this sense of the verb,
as shown by the corpus. Possible values: Active/ Passive/Progressive. The
value is derived by analysing the value of ‘headl’ in the Birmingham in-
put and comparing it with the contents of ‘lemma’ which contains inflection
information.

If ‘head1’ contains “is” or “are” and the following string is equal to the
third item in the contents of lemma’, then VOICE: Progressive If ‘headl’
contains “is” or “are” and the following string is not equal to the third item
in the contents of ‘lemma’, then VOICE: Passive. Otherwise, VOICE: Active.

INFERENCE: As we have already mentioned, one of the most interesting
features of the definitions in the Cobuild dictionary is the use of “if/when”
and “you/someone” in an attempt to provide the user implicitly with an idea
of the “perspective” of the verb. We thought that it would be both useful and
interesting to derive this kind of information which can be used to classify in
some way the perspective the user has on the verb.

For definitions where Def_Type = 1, the value of Inference is derived from
the value contained in field ‘hinge’ together with that contained in ‘co-text1’.

Here below, we give some examples:

- Hinge = if

co-textl: Does not contain one of the values in List2 in Appendix2

(i.e. you, someone, people)

Value: likely

- Hinge: when

co-textl: Does not contain one of the values in List2

Value: inherent

- Hinge = if

co-textl contains “you”

Value: possible, likely

- Hinge = if

co-textl contains “someone”

Value: possible, negative/unlikely

- Hinge = when

co-textl contains “you”

Value: inherent, likely

- Hinge = when

co-text] contains “someone”

L]




Value: inherent, negative/unlikely

- Hinge = if

co-textl contains “group”, “people

Value: possible, collective

- Hinge = when

co-textl contains “group”, “people

Value: inherent, collective

For definitions where Def Type = 3, Hinge = “if” or “when”, and ‘Pro-
Jjection’ contains “you say that”, “you describe”

Value: Subjective

3

b

Currently, for other values of ‘hinge’, we make no inference.
Examples of results can be seen in Appendix 3.

PHRASE.TYPE: Indicates the kind of phrase we are treating. So far
we have only treated verbal phrases. If DEF_TYPE = 1, then the value of
PHRASE.TYPE is verbal. The definition is then analysed in the same way
as that of a verb.

ARGUMENT PREFERENCE INFORMATION

The main type of information that we extract from the LHS of the defini-
tions for verbs regards syntactic and semantic information on the preferences
of their arguments. Examples of how this type of information is structured
have been given above in the Template Let us now explain the meaning of
the different attributes and the kind of values they can take.

The values for the preference data are acquired from an analysis of the
data contained in ‘co-textl’ and ‘co-text2’ in the Birmingham input. The
co-texts contain information on the preferred arguments of the verb, presen-
ted at different levels of generality, to give the user as clear as possible an
idea of the kind of arguments required. We have identified three levels of
arguments: (i) the almost obligatory argument of the “If a horse gallops...”
type, (ii) the very general argument of the “If you copy something ...” type
and (iii) an intermediate level in which the range of arguments is restricted to
a particular area or areas, e.g. “If something such as a path or river forks...”.

In the first case, the definition is stating that the preferred subject of the
verb “gallop” is normally a horse; the inference is that when using this verb
the subject slot must be filled by something that is definable as a horse (e.g
pony, stallion, mare, Black Beauty, and so on). In our template, this kind of
argument has been tagged as SPECIFIC.

10
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In the second case, Cobuild uses a finite list of words to express various
kinds of very general arguments. Depending on the particular word used,
different features can be derived for the arguments of the given sense of
the verb in question. The example above implies that “copy” in this sense
requires a human subject but an inanimate object. From our analysis of
the data, we have constructed a list of these words, see Appendix 2. Thus,
when our procedure finds one of the words contained in this list, the relevant
features, as given in the list, will be derived for that argument of the verb.
The possible values for features are currently:

FEATURES: +/-Anim,+/-Hum, +/-Masc, +/-Fem, +/-Coll, +/-Animal,
+/-Plant,+/-Count

In this stage of extraction, the features are simply stored as above in a flat
list. They are modelled in a hierarchical structure in the TFS representation.

In the third case shown above, the definition implies that the subject of
the verb “fork” in this sense will be inanimate and typically belongs to the
semantic domain(s) exemplified by the particular words which appear after
the “such as” trigger. In this case, we derive general features, as above, for
the argument from the general word used (here it is “something”) and write
the strings following the trigger as values of TYPICAL. The possible strings
used as triggers are contained in another List (see Appendix 2).

SUBJINFO also contains SUBJ PREMOD and SUBJ_.POSTMOD whe-
re SUBJ.PREMOD is used for any strings preceding the identified subject
and SUBJ_.POSTMOD is used for any strings following it. This distinction
closely models how these modifiers are syntactically realised within the de-
finitions. We have made it in order to facilitate future processing. In fact,
whereas the data which we tag as PREMOD is normally an adjective or at-
tributive noun, frequently the data which is tagged as POSTMOD is a clause
which will probably be subjected to further analysis later on.

OBJ_INFO is used for values for the object of the verb and expanded as
above for SUBJ_INFO

OBJ2.INFO is used for values for second object when the verb is used with
two objects. The value of ‘grammar’ will be VB WITH OBJ AND OBJ. The
values for this Attribute are as shown above for SUBJINFO and OBJ_INFO.

The OBLIQUE_INFO Attribute is expanded as shown on the following
page:
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OBLIQUE_INFO:({OBLIG_PREP: prep V PREF_PREP: prep V NULL})
({SPECIFIC:value V TYPICAL:value})
(OBLIQUE_FEATURES:features)
(OBLIQUE_PREMOD:values)
(OBLIQUE_POSTMOD:values)

OBLIG_PREP is used when the value of the ‘grammar’ field for the verb
specifies the use of a preposition, e.g. the ninth sense of “break” is categorised
as “VB WITH ‘“for”’ and “for” will be the value of OBLIG_PREP.

PREF_PREP instead is used when the value of a preferred preposition
for the verb is not specified in ‘grammar’ but can be derived from an analysis
of the LHS of the definition. For example, with sense 2 of “advance”, defined
as “If you advance in something you are doing...”, the preposition “in” is not
specified in the grammar field but is derived as value of PREF_PREP.

The distinction between OBLIG.PREP and PREF_PREP is thus deter-
mined by the way in which these prepositions appear in the lexical entries in
the dictionary and reflects a parallel distinction made by the lexicographer,
clearly on the basis of corpus evidence. However, on a first examination of
the data, it is not always evident why in one case a particular preposition has
been classified explicitly as part of the grammar field whereas another, which
appears to be equally “obligatory” can only be inferred from the definition.
For example, compare the first two senses of “listen”:

1. VB “If you listen to someone who is talking or to a sound, ...”

2. VB WITH “for’ “If you listen for a sound, ...”

Once we have processed all the definitions, it will be easy for the lexico-

“graphers to compare and evaluate this kind of data, correcting it if necessary.

2.2 Nouns

The noun definitions in the Student’s dictionary are not so rich in contextual
information as those for verbs. Noun collocates tend to be many and various
and do not necessarily occur in any regular structural relationship with the
noun itself. Unlike verbs, it is not true that lexical selection preferences are
generally associated with particular syntactic structures (see Hanks, 1987).
Thus frequently it was not possible for the Cobuild lexicographer to conte-
xtualise the LHS of the definition in any way. Thus we find definitions of
the following type: “A bank is a place where you keep your money in an
account”, and “A bank is also the raised ground along the edge of a river or
lake”, where it is entirely the semantic content of the RHS that distinguishes
between the two senses of bank.

However, on the other hand, the corpus did show that there were many
cases where the combined collocational and syntactic preferences of a noun
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provided a basis for the adoption of an explanation strategy to give the user
implicit information on such preferences. For example, one sense of admini-
stration is defined by “The administration of a company, an institution, or a
country is ...” to indicate that administration in this sense typically selects
an argument introduced by the preposition “of” which is normally followed
by words such as “company”, “institution”, “country”.

We have thus used similar strategies to those developed for analysing the
LHS of verb definitions to extract, where possible, information on the syn-
tactic and collocational preferences for nouns. So far, we have only tagged
this information as collocational (*COLLOC_INFO) without attempting to
further define its role (as has been done for the collocational information for
verbs - tagged in terms of their syntactic role). In a second stage, we intend
to analyse this data in more depth.

Here below, we illustrate the template and describe the information we
are currently deriving for nouns.

GENERAL TEMPLATE FOR NOUNS

GENERAL_INFO:
DEF_No.:
SENSE_No.:
DEF_TYPE:
GRAN:
(SEC_GRAM:)=*
LEMMA :
ENTRY:
GENUS_INFO:
INFLECTION:
(PHRASE_TYPE:)

PREFERENCE_INFO:
(FORM:)
(PRECOLLOC_INFO:)
(POSTCOLLOC_INFO:)

Each of the INFO type attributes can be further expanded as shown in
the examples on the following page:

13
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GENUS_INFO:{PROV_SUPERORDINATE:valueV PROV_SYNONYM:valuel}

PRECOLLOC_INFO: values

POSTCOLLOC_INFO: ({0BLIG_PREP:prepV PREF_PREP:prep })
({SPECIFIC:value V TYPICAL:value V NULL})
(COLLOC_FEATURES:features)

2.2.1 Attributes and Values

Only the information types which differ from those described for the verb
template will be discussed.

INFLECTION: For uncount, mass and collective nouns, no value is read.
For count nouns, the first two values of the ‘lemma’ field of the Birmingham
input are read.

FORM: In the definition statements for count nouns, the unmarked stra-
tegy is to use the singular form with the indefinite article, e.g. “A bagis...”.
However, if corpus evidence suggests that a particular noun is commonly u-
sed in the plural form then this is reflected in the definition, e.g. “Beads are

...”. We tag this information explicitly by assigning the value “plural” to the
FORM attribute.

*COLLOC.INFO: This tag cover two attributes: PRECOLLOC_INFO
and POST_-COLLOC which contain the noun collocates found, respectively,
in ‘co-text1l’ and ‘co-text2’ of the Birmingham input for which, so far, we do
not provide a more fine-grained interpretation.

PRECOLLOCNFO: used for any strings which precedes the entry item
(found in co-text1). This attribute does not have a complex structure as its
values only range over adjectives or attributive nouns, which we are unable
to differentiate as our input does not provide POS tagged data. For example,
sense 11 of “cover” is defined by “Bed covers are ...” In this case, the value

of PRECOLLOC.INFO will be “bed”.

POSTCOLLOC.INFO: used for any string or sequence of strings which
follows the entry item (found in co-text2). The information is analysed in
much the same way as described above for verb arguments. Again, we have
identified three levels of generality for the preferred collocates: very specific
collocates as in “A box in a theatre is ...”, very general ones of the “An
abundance of something...” type, or an intermediate level of generality whe-
re the typical area is indicated e.g. “A book of something such as stamps,
matches, or tickets ...” In the same way as for verbs, in the first case we
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derive “theatre” as value for SPECIFIC, in the second case we derive values
for COLLOC.FEATURES from the features assigned to “something”, and
in the third case we derive “stamps”, “matches”, and “tickets” as values
of TYPICAL and values for COLLOC_FEATURES from “something”. The
preposition is assigned to OBLIG_PREP when this information is specified in
the ‘grammar’ field, otherwise it is assigned to PREF_PREP, similarly as for
verbs. In the three cases above, the preposition “in” or “of” will be assigned
as value for PREF_PREP.

Another type of noun collocate is exemplified by the following piece of
definition for one sense of “bunch”: “A bunch of bananas, grapes or other
fruit is...” In this contextualization of “bunch” we are given the information
that this sense of the word is typically used with “bananas” and “grapes” and
“bananas” and “grapes” both belong to the “fruit” domain. The problem is
that it would also seem possible to infer that “bunch” could also be generally
collocated with “fruit” whereas, correctly, it can only be collocated with types
of fruit which have the particular characteristic of bananas and grapes, i.e.
they grow in bunches. We need to examine more examples of this type
before deciding how this information should be treated. At the moment,
“bananas”, “grapes” and “fruit” are all acquired as values of specific, thus
loosing the information that “bananas and grapes are fruit (important for
sense matching) and apparently acquiring (incorrectly) the information that
we can have a bunch of any fruit.

2.2.2 Processing Particular Nouns as Verbs

The procedure which analyses the definitions begins by examing the POS
contained in the ‘grammar’ field of the Birmingham input and the value
assigned to ‘Def_type’ in order to determine the correct processing strategy
to be adopted. The different definition types used by Cobuild are discussed
in (Allport et al. 1993a and b). In the definitions we have studied so far,
noun definitions are generally assigned to Def_Type 3. However some noun
definitions are of Def-Type 1, which is characterized as being of the “if/when”
type and is typically used for verb definitions, e.g. “When you focus a camera
you ...”, “If you follow someone’s instructions...”. We found that, when
this defining format is used for nouns, the noun defined appears in fact as
argument of the verb which is head of this part of the definition. For example,
the two senses of “attention” in the Student’s dictionary are both classified
as uncount nouns and are defined as follows:

“If you give something your attention, you look at it, listen to it, or think
about it carefully”

“If something is getting attention, it is being dealt with”

whereas
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“If you pay attention to something, you watch it, listen to it or take noti-
ce of it” is listed at the end of the entry for “attention”, as a Phrase, whose
headword is evidenced as “pay attention”.

Examining these definitions we found that, in all three cases, the RHS
superordinate or synonym was a verb or verbal phrase and that, although
the formal headword in the first two cases was a noun, what was really being
defined in every case was a verbal phrase. Thus, when we find a noun de-
finition with Def_Type 1, we construct the value for ENTRY by taking not
only the value found in ‘head’ in the Birmingham input but also preceding
it with the contents of ‘co-text1’. Thus for the first two examples above,
our constructed values for ENTRY are “give something your attention” and
“getting attention”. At a later stage, it should not be difficult to derive the
values “give attention” and “get attention” from this data. The entry is then
tagged explicitly as being a verbal phrase, and we analyse it in the same way
as for verbs. In the results produced by our parser for the three definitions
cited above, it can be seen that, by processing the definitions in this way, the
formal difference between them maintained in the dictionary disappears and
instead their similarity is evidenced.

We feel that this kind of information should be interesting because it ex-
ploits another special feature of Cobuild, i.e. the attention paid by Cobuild
to phrases in their defining strategy and, at the same time, provides explicit

information on phrasal constructions which would be of great importance to
NLP lexicons.

def_no 1 1498

sense_no 1

def_type : 1

gram : UNCOUNT N

lemma : attention

entry : give something

your attention

genus_info : superordinate3 : think about
superordinate2 : listen to
superordinatel : look at

phrase_type : verbal

voice : active

infererence
subj_info

: possible likely
: subj_featuresi
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def_no
sense_no
def_type
gram
lemma
entry

genus_info

phrase_type
voice
inference
subj_info

def_no
sense_no
def_type
lemma
entry
genus_info

inflection
gram
phrase_type
voice
infererence
subj_info
obj_info

It appears to us that this use of Def-typel to define nouns occurs when
we have nouns used together with so-called “support” or lexically empty
verbs, see “give” and “get” in the examples above. There was an interesting
discussion on this point at the project meeting in Birmingham at the end of
June and we intend to further investigate this type of definition. The fact
that our treatment reveals the similarity between definitions treated by the
dictionary as Nouns and others classified as Phrases may be found useful by
the Cobuild lexicographers who may want to re-examine their treatment of

these items.

0 2

: 1499
2

1

: UNCOUNT N
: attention

: synonyml

: verbal

: progressive

: possible

: subj_featuresi

1502

1

: attention

: synonym3

synonym2
synonymil

: attention

: PHRASE

. verbal

: active

: possible likely
: subj_featuresi
: obj_featuresi
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: is being dealt
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: —anim

: pay attention
: take notice of
: listen to

: watch

: +tanim, +hum
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2.3 Adjectives

We are now using very similar strategies to analyse definitions for adjectives.
The template adopted is shown below. However, we have only just begun to
examine these definitions and may well alter and/or expand this template as
our analysis becomes more exhaustive.

GENERAL TEMPLATE FOR ADJECTIVES

GENERAL_INFO:
DEF_No. :
SENSE_No. :
DEF_TYPE:
GRAM:
(INFLECTION:)
LEMMA :

ENTRY:
GENUS_INFO:
(PHRASE_TYPE:)

PREFERENCE_INFO:
(COLLOC_INFO:)

For which we have the following expansions of values:

GENUS_INFQ:{PROV_SUPERORDINATE:valueV PROV_SYNONYM:value}

COLLOC_INFO: ({SPECIFIC:valueV TYPICAL:valuel})
(COLLOC_FEATURES:features)

2.3.1 Attributes and Values

The attributes and their values are very similar to those described above for
nouns. We are currently extracting information on the type of noun collo-
cate which is qualified by a given adjective. In the case of adjectives too,
the Cobuild definitions present different levels of generality for the preferred
collocates. Thus, we have examples ranging from very specific noun collo-

cates, e.g. “A fizzy drink is...” or “Floral cloth, paper or china has ...”
to very general indications such as “Someone who is livid...”, “An effusive
person is ...”, “If you are flabbergastered...”. In the first cases, we derive

values for the SPECIFIC attribute, in the second we infer values for the

COLLOC.FEATURES attribute. With reference to the values for INFLE-
CTION, if the lemma’ field of the Birmingham input contains more than
one item, then the first three values are read. Otherwise, no value is read.
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3 The Parser

In the previous chapter, we have described the type of information we are
deriving from the LHS of the Cobuild definitions. We will now give an idea
of the procedure used to extract this information.

The first draft of the LHS parser was based on a preliminary example of
output from Birmingham in which each word in the definition was accompa-
nied by a POS tag (see our Handout presented at the meeting in Birmingham
in June 1993). As this kind of tagging was not, however, considered practica-
ble by Birmingham and thus not included in the final output of their syntactic
parser, with respect to the work described in that Handout, we have had to
develop different more complex pattern matching techniques to analyse the
information contained in the definitions. The general strategy of the parser
is to try to identify significant chunks within the defintion on the basis of
clues provided by strings or sequences of strings which have been identified
as typical delimiters of meaningful items of information. This strategy can
perhaps be considered, in the future, as a possible alternative to traditional
parsing techniques.

Here below we give just some examples of how these techniques have been
developed to treat the co-text data. The programming details for this part
of the procedure can be found in Appendix 1, in the section “Inside Low-
level Functions”, see functions “elabmatch_info”, and the results for our test
sample of data are given in Appendix 3.

3.1 Analysing the Co-text Data

The co-text data is processed as follows. The co-text must first be read to
see if it contains “or” and “”. Each item or group of items which have been
divided by “” and/or “or” is considered separately for the analysis.

The co-text is then analysed to see whether values for the SPECIFIC,
TYPICAL or * FEATURES attributes can be derived:

- If the first item contained in the co-text is contained in List2 in Appendix
2 (e.g. you, someone, something, etc.), and if the co-text contains one of the
“triggers” given in List4 in Appendix 2 (e.g. such as, for example), then
the string, or sequence of strings, following the “trigger” will be analyzed to
extract values for the attribute TYPICAL and values for * FEATURES will
be derived from the item which is listed in List2.

- If the first item contained in the co-text is contained in List2 in Appendix
2 (e.g. you, someone, something, etc.), and if the co-text does not contain any
of the “triggers” given in List4 in Appendix 2, then values for *_.FEATURES
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will be derived from the item which is listed in List2.
- Otherwise, if the first item contained in the co-text is not contained in
List2, then the co-text will be analysed to derive values for SPECIFIC.

In the following, we will give an idea of how the co-text is processed to
extract information on “SPECIFIC” arguments. In this case, each item or
group of items in the co-text are read. For each group of items, the last one
is presumed to be the head argument and those preceding are normally taken
as its modifiers. When the modifier is attached to one of the arguments in
the co-text that is not the first argument, it is taken as modifying only its
adjacent head. Thus, if in our input data we have:

’ (a)

’ (word)

? (o)

’ (a)

> (musical)
' (note)

we derive “word” and “note” as values for SPECIFIC and “musical” as the
value for PREMOD of “note”.

Whereas any string preceding the first argument in the co-text is taken
as referring to each argument. Thus, if we have

’ (someone’s)
’ (advice)

' (ox)

’ (suggestion)

we derive “advice” and “suggestion” as values for SPECIFIC, each with an
attached PREMOD: someone’s.

When we find cases of embedded “of” groups preceding an argument, this
group is read as the value of the modifier of the head. For example, from

’(a)

’ (piece)

? (of)

> (writing)
? (or)

’ (speech)

we derive as SPECIFIC values: “writing”? and “speech”, and “piece of” as
the value for the PREMOD of “writing”. These classes of premodifiers may
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be further analyzed to derive other semantic properties of the lexical item
being defined in a second stage.

Whereas, if the “of” group follows the noun, the group is read as a po-
stmodifier of the noun. So with

’(an)
’(attitude)
()
’(position)
()

’ (or)

’ (way)

’ (of)

’ (behaving)

we derive as SPECIFIC values: “attitude”, “position”, “way” and “of beha-
ving” as the value for the POSTMOD of “way”.

When the embedded “of” group includes one of the special items in Li-
st2 (e.g. someone, something) then it is taken as modifying each preceding

argument.
Thus,
' (the)
’(rate)
? (or)
’ (speed)
’ (of)

’ (something)

gives as SPECIFIC values: “rate”, “speed”, each of which has “of something”
as its POSTMOD.

The co-text is more difficult to handle when it is an unbroken sequence of
strings, i.e. it contains no “”, “or”, embedded “of” groups and thus a first
splitting is not possible. In this case, the string is acquired to see whether
it contains one of the items in List2 (e.g. you, something, etc., but also
including which, who, and that) but not in the first positions. If so, the

string is divided at this point. For example, if we have

’(the)
’(food)
' (you)
’(are)
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’ (eating)
()

we derive “food” as value for SPECIFIC and “you are eating” becomes a
value for POSTMOD. This phrase may then be subjected to further analysis
in a second stage of development of the parser.

As stated above, when the first item of the co-text contains one of the
special items in List2 (e.g. someone, something) values for *_FEATURES
are derived from this item. In this case, any data following this item is taken
as a post modifier of it. Thus, for example,

’ (something)
’(that)

? (you)

’ (have)

’ (been)
’(offered)

gives “-anim” as value for * FEATURES and “that you have been offered”
as value of POSTMOD.

If the string following the item in List2 contains “or” or “” then it is
divided into separate groups as described above and the features derived for
the List2 item are assigned to each of the post modifying values. To give an
example, with the definition “If you admit to something bad, unpleasant, or
embarassing”

’ (something)
’ (bad)

()

’ (unpleasant)
()

’ (o)

()

’ (embarassing)

is rewritten as “something bad”, “something unpleasant”, “something em-
barassing”, and our parser produces the following output:

subj_info : subj_featuresi : +anim, -+hum
obj_info : obj.postmodl : bad
........ : obj_featuresi : —anim
........ : obj_postmod2 : unpleasant
........ : obj_features2 : —anim
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........ : obj_postmod3 : unpleasant
........ : obj_features3 ! -anim

3.1.1 Deriving * FEATURE Values

As has already been stated, when the co-text data contains one of the spe-

cial items listed in List2 in the first positions, then the appropriate values
for * . FEATURES are read from this list.

However, when the cotext gives us values for SPECIFIC arguments then
we attempt to find feature values for these arguments. For instance, feature
values are found for SUBJ_INFO data using the following procedure:

(i) considering the articles included in the contents of ‘cotextl’ and the
inflection of ‘head1’. In this way, it is usually (although not always) possible
to derive the value for COUNT.

a) if co-text1 contains “a”, “an” or “one”, then the value +COUNT is
derived for each value of SPECIFIC.

b) if co-textl contains no article (see List8) and the form of the verb in
‘headl’ is in the third person singular, then the value -COUNT is derived.

c) if co-textl contains no article (see List8) and the form of the verb in
‘headl’ is in the third person plural, then the value +COUNT is derived.

d) Otherwise, no value for COUNT is derived.

(ii) examining the strings contained in the relevant ‘match’ field in the
RHS.

If the content of this field is any of the strings contained in List3, the
relevant values are taken and inserted in *_.FEATURES

For example, for “abdicatel”, we have the following piece of input from
Birmingham:

(1hs-1
(co-text1
(matchil
' (a)
' (king)
' (or)
’ (queen)
)
)
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(headi
’(abdicates)

()
)
)
(rhs-2
(matchi

’(he or she)

where the presence of the article “a” gives us the value of +COUNT.
and where the RHS matchl “he or she” matches the LHS matchl “a king
or queen”. (When the RHS match contains an “or”, the strings before and
after the “or” are associated with the relevant strings of the LHS match, e.g.
in this case we have “king” associated with “he”, and “queen” with “she”.)
The output of the parser is as follows:

subj_info : subji : specific: king
: subj_featuresi : +anim,+hum, +masc, +count
: subj2 : specific: queen

: subj_features2 : +anim,+hum, +fem, +count

In the following and in Appendix 1, we give a technical description of our
parser. However, it must be remembered that the parser is still in a prelimi-
nary stage of development and we are now evaluating our first results. We
have only tested it so far on the first output from Birmingham, approximate-
ly 150 definitions (the results are given in Appendix 3), clearly an insufficient
number to cover all possible significant patterns to be found in the definitions
throughout the dictionary. We thus expect to have to modify the parser and
extend its core once we have the possibility to test over a larger sample of
definitions.

3.2 The Implementation

To implement the Pisa Syntactic-Semantic Parser, we have developed a sub-
set of functions so that the program, written in the C programming language,
is as self-explanatory as possible. For the sake of clarity, this set of functions
can be subdivided as follows:

- list manipulation functions

- string manipulation functions

- grammar functions

- input/output structure manipulation functions

where lists are implemented as character strings operating on blocks of
consecutive characters delimited by spaces (‘words’), and i/o structures are
binary tree-like structures whose node are accessible by path specification.
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All the functions are described by means of their argument types (between
brackets) and any result type (following the left bracket).

To implement the Parser, we used the C programming language on a
Sun3/50. The parser is a 59Kbyte source code and a 88Kbyte executable file.
The input file (the output from Birmingham) is read from the “birm.inp” file
and the output is written in the “sempars.out” file. A technical description
of the Parser is given in Appendix 1.

4 Mapping the Results onto the TFS Repre-
sentation System

As described in Deliverable 3 and stated above, we decided to store all the
information extractable from the definitions on an Intermediate Template.
The reason for this is that, given the already documented limitations of the
ALEP system as far as the treatment of lexical knowledge is concerned, we
felt that it was important to find a way to be able to store all the information
we extracted, even if not everything could be directly exploited by ALEP in
its present stage of development or within the immediate context of the pro-
ject.

The next step is thus to translate as much as possible of the information
extracted from the LHS of the definition and stored in this Intermidiate Tem-
plate onto the TFS representation structure, first described in Montemagni
et al, 1991, and now being revised and developed. In fact, up until March
1993, with respect to the TFS our attention was focussed on representing the
information from the RHS. The decision to concentrate our efforts for now on
the extraction of syntatic-semantic information from the LHS has meant that
we have now had to study a development of the TFS representation to incor-
porate the type of information which is currently being derived by our parser.

We have thus now begun to study the design of a Type System which can
model the information extracted from the LHS with the aim of defining a
preliminary prototype representation. This will be experimented and revised
in the next stages of the project.

What we are presenting here refers to the type system presented in pre-
vious deliverables, which has been modified in order to encode the informa-
tion extracted from the LHS. Therefore, in this section, we present only those
integrations and changes which have been made with respect to the complete
version presented in Deliverable 2. Most of these changes have been moti-
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vated by the necessity to formalize the new information extracted from the
LHS; however, some have been introduced in order to adjust the type system
to the common interface agreed with the partners on the one hand, and to
the requirements of HPSG theory on the other. These last two points are
strictly connected, but we prefer to differentiate between them because of
the presence of Cobuild-specific attributes in the common interface.

4.1 Uniforming the Type System to the Common In-
terface and to HPSG Theory

The need to uniform the type system to the common interface has lead to
the development of the internal structure of the attributes CONTENT and
COTEXT (whose values are of type cont and cotz, respectively), which belong
to the configuration of attributes of the type loc. Figure 1 contains the type
loc in which the values of some attributes have been affected by these changes.
Figure 2 shows the changes in detail:

loc
atts category => cat,
content => cont,
context => cotx.
Fig. 1
cont
atts index => index,
restr => restr.
cotx
atts background => &atom _ ,
examples => &list &atom _ .
index

atts number => &boolean {sing/plur},
person => &boolean {’1’/72’/73’},
gender => &boolean{fem/masc},
usunumb => &boolean {sing/plur}.

" "~ " > SV —_ =" W~ o~ T "~ " St k. e D Ul S, e T S U " T WD S e R . e v 4

+




The attribute EXAMPLES was introduced in the previous version of the
type system as attribute of the types word and lexzphrase, together with attri-
butes such as LEMMA, SENSEID, FORMALITY, etc.. The change of location of
this attribute from word and lezphrase to cotr was already shown in Delive-
rable 3 of the ET-10 Project. The reason is that while the first version of the
type system was oriented towards the formalisation of the dictionary entries
as such, we then began to work towards producing a more theory-oriented
representation.

The types cont and cotz have been expanded according to HPSG theory
(see Pollard and Sag, vol. 1 and 2); this implied the addition of the canonical
HPSG attributes INDEX, RESTR and BACKGROUND. However, the insertion
of INDEX is not really an addition. In fact, this attribute corresponds to
the attribute AGR, which in the old type system was in the configuration of
attributes of the type SUBSTANTIVE, as shown in Figure 3:

T e S o o G . e S > ] o (. o P i . O o S Al SO Y o S i S WA o e LR S S s

OLD VERSION

substantive:head
atts predicative => &atom yes/no,
agr => agr
subs noun/verb/adj/prep.

agr
atts number => &boolean {sing/plur},
person => &boolean {’1°/’27/°3’},
gender => &boolean{fem/masc},
usunumb => &boolean {sing/plur}.

Furthermore, the attribute NFORM has been added in order to conform
to HPSG theory (see Figure 4), where the head feature NFORM is used “to
distinguish “normal” noun phrases and pronouns [...] from the expletive pro-
nouns if and there which have very special syntactic properties” (see Pollard
and Sag 1987, pag. 62).
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noun:substantive

vals maj => n

atts case => gatom s/o,
proper => &atom yes/no,
count => &boolean {co/ma/un}
part => &atom yes/no,
nform => &atom norm/it/there

defs {proper => no part => no}.

Figure 4 shows another intervention which reduces the range of the pos-
sible values of the attribute COUNT to ‘countable’, ‘uncountable’ and ‘mass’.
COUNT was previously defined as follows:

count => &boolean {co/ma/un/nsing/nplur}

but this appeared as a misleading way of encoding the particular kind of
grammar code disjunction included in Cobuild (this point has already been
discussed in Deliverables 2 and 3). Therefore for now we prefer to assign to
COUNT this reduced range of values, with the intention of studying a better
way of encoding the particular combinations of grammar codes of Cobuild,
which should also respect theoretical requirements.

4.2 Encoding the Information extracted from Cobuild

In the following, we refer to the representation of verb entries. This is be-
cause, at the moment, the extraction procedure has been more completely
developed on this word class. In fact, the most important integrations and
changes are those which refer to the semantic properties of arguments selected
by verbs. We therefore introduce an attribute SEMRESTR in the definition
of the type sub_syn_sem, which is used as value of the attribute SUBCAT, to
represent the semantic properties of arguments subcategorized by verbs. In
the following we will first discuss the location of this kind of information
within the type system, and we will then briefly describe its formalization.

A question which might be addressed at this point relates to the location
of this kind of information within the type system: why should the semantic
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properties of the arguments selected by a verb be encoded in the SUBCAT
list rather than as semantic selection restrictions which instead should be
encoded as values of the attributes RESTR in the type cont?

The main reasons which lead us to propose this kind of encoding are that,
on the one hand, the sUBCAT, which takes a list of (partially specified) signs
as its values, also allows us to encode semantic properties of the arguments
subcategorized by the verb; on the other hand, the semantic selection restri-
ctions as they are defined in HPSG do not allow us to encode this kind of
information. Moreover the relations that are encoded in RESTR are function
of the roles played by the arguments with respect to the verb (e.g. ‘giver’,
‘given’, ‘gift’, in Pollard and Sag, vol.2), whereas the properties we are extra-
cting and encoding are inherent to the argument.

We thus propose encoding the information inherent to the arguments
of verbs in the SUBCAT list. Our starting point in the old type system is
shown in Figure 5, whereas Figure 6 contains the new definitions of the type
sub_syn_sem together with the types used as values of its attributes. These
specifications illustrate the formalization of the information extracted from
Cobuild entries.

sub_syn_sem:syn_sem
atts obblig => &atom yes/no.

sub_syn_sem:syn_sem
atts obblig => &atom yes/no,
semrestr => semrestr.

semrestr
atts semfeat => semfeat

subs typical/specific.

typical:semrestr
atts typical => &atom _

specific:semrestr
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atts specific => &atom

semfeat
atts coll => coll
subs animate/inanimate.

animate:semfeat
atts sex => &atom masc/fem
subs human/animal/plant.

This situation can be also represented as follows:

semrestr
SEMFEAT => semfeat
/ \
/ \
typical specific

TYPICAL => &atom SPECIFIC => &atom

semfeat
COLL => coll
/ \
/ \
animate inanimate
SEX => &atom masc/fem
/ I \
/ I \
/ I \
human animal plant

The attribute SEMRESTR is used to specify the semantic properties inhe-
rent to each argument, such as, for example, ‘animate’, ‘human’ etc.. At
the moment only a part of the information that we are extracting has been
considered in the development of the type system. The reason for this is that
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whereas up until now we had concentrated our work on TFS on a theoretical
study of the system, we have only been able to begin to test our hypotheses
on the actual parsed dictionary data very recently, and have thus not yet
evaluated in detail all the changes and integrations that it will be necessary
to make to our first proposal of representation.

The information contained in Cobuild, which has been classified in the
extraction phase by means of the attributes TYPICAL and SPECIFIC (see
the section on Attributes and Values of Verbs) is represented in the type
system as value of the attributes, identified by the same labels, which are
both of type atomic. These attributes are used to define the types typical
and specific respectively, which, as subtypes of semrestr, inherit from the
common supertype the attribute SEMFEAT. The value of this attribute is
used to represent, in a more organized way, the different features derived for
the verb arguments, which in the extraction phase are stored in a flat list (see
the same section cited above). The features extracted are here represented in
part as types and in part as attributes of types. For example, the information
stored as “+/-masc” and “+/-fem” is represented by SEX (which can take
masc or fem as values), which is an attribute of the type animate; instead
the information stored in “+/-human” is represented by expanding the type
animate with the types human, animal and plant.

5 Next Steps

In the first three deliverables, the attention of the Pisa group was mainly
focussed on the general structure of the Cobuild Student’s Dictionary entries
with a view to their formalization in TFS. Partly influenced by our previous
experience in the derivation of semantic information from other machine rea-
dable dictionaries, we concentrated at first on problems which regarded the
analysis of the RHS, attempting to define strategies to extract detailed se-
mantic information from this part of the definition. Our first proposal of
the possible representation in TFS, at a theoretical level, principally regar-
ded this type of information (see Montemagni et al 1992, Montemagni 1992).
However, this study clearly evidenced a number of problems which can be
summarised in two main points:

(i) The superordinate and discriminator data found in the Cobuild defi-
nitions are considerably different from those of more traditional dictionaries.
In particular, we found that in many cases, depending on the defining for-
mula adopted, it was not possible to identify a superordinate and construct
significant taxonomies directly. For example, compare the Cobuild defini-

tion for “frenzy”, “Someone who is in a frenzy is very excited and violent or
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uncontrolled”, with that of OALDCE: “violent excitement”. In the Cobuild
definition, the word has been contextualized and thus the definition itself
also gives the typical usage whereas, in OALDCE, this information is given
in an example following the definition: “In a frenzy of despair/excitement”.
From the OALDCE definition, a superordinate (excitement) and a discrimi-
nator (violent) can be extracted directly but the contextualization in Cobuild
means that the noun “frenzy” has been described in terms of three adjectives
“excited”, “violent”, ”uncontrolled” (actually the definition statement regar-
ds a person in a frenzied state rather than the word “frenzy” in isolation).

In other cases, when it is possible to derive the superordinate directly
from the definition, frequently the term used is so general that it is difficult
to extract detailed and useful information from it. For example, compare the
way in which “frieze” is defined in these two dictionaries: Cobuild tells us
that “A frieze is a long, narrow, decorative feature along the top of a wall”.
However, “feature” is such a general term, that all the semantic information
concerning “frieze” must be derived from the adjectives used to qualify it.
Instead, OALDCE describes “frieze” as an “ornamental band or strip along
a wall (usu at top), e.g. ...”, where the concepts of “long” and “narrow” are
carried by the use of band or strip.

These differences in the Cobuild definitions make them interesting but
signify that the information that can be extracted from this side of the defi-
nition is somewhat different from that extractable from the dictionaries we
have analysed previously and imply that different strategies must be studied
if meaningful information is indeed to be extracted.

(ii) In any case, even when this kind of semantic information can be ea-
sily extracted from the Cobuild definition, it is very difficult to represent
it under ALEP as this system, which was not studied specifically for the
representation of lexical entries, does not allow inheritance between lexical
entries. This problem has been discussed in detail in the reports mentioned
above and remains a primary consideration for us.

On the other hand, our first study of the definition data led us to a gro-
wing awareness of the importance and potential of the information which
was truly specific to the Cobuild dictionary - that information on preferences
with regard to syntactic structure and the related semantic and lexical en-
vironment which, whenever possible, is given consistently in the LHS of the
definition of each lexical item. Encoded in a suitable way, we realized that
this kind of syntactic-semantic information could be extremely useful for the
lexical component of any NLP system. This led us to the detailed analysis of
this part of the definition and the identification of the types of information
which could be extracted that has been described here.

At this point, it is our intention to combine in a more general framework
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the results of these two somewhat separate lines of investigation. For this
reason, we are now studying how links could be created between the seman-
tic preferences identified for the different arguments of the verbs and the
corresponding dictionary entries for nouns.

The strategies which we are now considering are essentially of three types.
The first will be driven by grammatical information when this is available.
For instance, let us consider the Cobuild definition for “pick up” sense 4. The
LHS gives us “If you pick up a skill or idea ...” From this, we have extracted
“skill” as one of the preferred arguments for “pick up” in this sense and one of
the features attached to “skill” is “4count”. The dictionary entry for “skill”
gives two senses: count and uncount. We can thus automatically select the
right sense of “skill” when it is an argument of “pick up”. However, using this
strategy, it is not always possible to immediately identify the correct sense
of an item, as shown by the following example. The definition for “cover”
sense 5 begins “If a law covers ...” and our analysis has tagged “law”, the
required argument for “cover” in this sense, as “+count”. In this case, as the
dictionary entry gives five senses for law, two of which are indicated as Count
Nouns, we are able to restrict our search to these two senses. Some other
strategy must be found if the correct one is to be identified automatically.

However, we think that a second strategy based on the semantic features
which our analysis has attributed to a given argument is more interesting.
For example, with “abdicate” sense 1, “If a king or queen abdicates, ...” we
have as specific subjects “king” and “queen” to which the features +hum,
+masc, and +hum, +fem, respectively, have been attached (see our seman-
tically analysed entry for “abdicate” in Appendix 3). This will permit us
to map directly to the first sense of the dictionary entry for “king” whose
superordinate is “man” (in the other senses of “king” the superordinates are
(chess) piece, and playing card) and also to the first sense of “queen” where
the superordinate is “woman” (the other senses have bee, (chess) piece, and
playing card as their superordinates).

A third strategy which we are now considering will involve exploiting the
syntactic-semantic features which we have encoded on our verb arguments
and encoding the nouns in our lexicon with the same features, trying to infer
this information from the RHS. Thus, for example, if for a given verb we
know that its subject must be human while its object belongs to the ”food”
domain, we will then be able to select its potential arguments from those
nouns which satisy these conditions in our lexicon. In this way, we hope to
be able to derive a very powerful tool from Cobuild definitions for future
applications in NLP.

Indeed, connecting the verb arguments or, more generally, the words ap-
pearing in co-textl and co-text2 with the corresponding lexical entries will
add a further dimension to our lexical network, that of syntagmatic rela-
tions. In this way, the lexical network resulting from our formalization of
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the Cobuild dictionary will include two dimensions: that of paradigmatic
and that of syntagmatic links. The paradigmatic links such as synonymy,
hyponymy, hyperonymy, as well as meronymy, are those usually extracted
and formalized from definitions of machine readable dictionaries, and then
exploited in the construction of a hierarchical lexicon (see the work already
done in Acquilex and other similar projects). By adding the syntagmatic
dimension, the lexicon is no longer a hierarchy of isolated words linked by
different kinds of paradigmatic relations, but becomes a hierarchy of words
inserted in their typical contexts, connected therefore by two different kinds
of links. In this way, the context itself has become an access key, with the
result of strengthening the possibilities of access to the lexicon, through both
the paradigmatic and syntagmatic links. From a theoretical perspective, this
solution, which blurrs the traditional decoupling of lexis and syntax, could
also be seen as an attempt to formalize the linguistic hypotheses behind the
Cobuild dictionary.
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Appendix 1: Technical Details of the Parser

List Manipulation Functions In the following we briefly illustrate the
subset of the main functions created for manipulatinglists of words. Obviou-
sly self-explaining functions are not described since they recall the correspon-
ding Lisp functions. The Lisp-like output format of the Birmingham parser
has facilitated this programming style.

1

head( list): listitem

tail( list): list

equal( list, list): boolean

4

valuecat( list, list): list
concatenation of the two list arguments

empty( list) : boolean

1

wordcount( list): integer
number of words contained in the list argument

nth( integer, list): listitem
n~th element of the list argument

beginwith( list, list): boolean
result is True if the first list argument begins with the second list
argument

- contain( list, list): booclean
if the first list argnment contains the second list argument, the result
is the position of the first list argument from which the second list
argument starts

after( integer, list): list
the ia.rt of the list argument that starts after the position specified
by the first argument

upto( integer, list): list
the part of the list argument up to the position specified by the first
argument

intersect( list, lists, integer, integar): boolean
if the first argument list intersects one of the lists contained in the
second argument set of lists, the result is True. The third integer
argument represents the number of the intersecting list in the list
set; the fourth integer argument regresent the position of the
intersecting list with respect to the first argument list

*



String Manipulation Functions The subset of simple string manipula-
tion functions is the following:

- assignstr(string, string)
assign the second argument value expression to the first argument string
variable

- veluecatspc( string, string): string
concatenation of the f£irst argument string and the second argument string
separated by a single space

- valuenumcat( string, integer): strin R
concatenation of the first argument string and the string obtained from
the second integer argument

Grammar Functions The grammar functions are illustrated below:

- PoS( string): strin
part of speech of the complex grammar code Tepresented in the argument
string

- multicode( string, string, string): boolean
if the first argument string represents the string of possible grammar
codes for the entry to be examined, the second argument string will be
the grammar code actually present in the definition, and the third
argument string will be the remaining grammar code(s)

- linearize( string, strings, integer)
the set of resulting strings (the cardinality of which is represented by

the third integer argument) represented iz factorized form in the
first argument string.

if string = "the set of particular beliefs, ideas, or prejudices of
someone’

then: strings = { "the set of particular beliefs of someone",
"the set of particular ideas of someone',
"the set of particular prejudices of someone"}
stringnum= 3
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Input/Output Structure Manipulation Functions The following au-
xiliary function subset has been created to treat binary tree structures mo-
delling our i/o structures:

- newstruct(): struct
new node for the tree structure

- putvalueout( string, striag)
the first argument string indicates the output tree path to reach the node
where the value represented by the second argument string must be placed

- putvaluein(string, string)
as above for the input tree

- getvalueout( string): string
the argument stTing represents the output tree path to reach the node
containing the desidered value

- getvaluein( string)
as above for the input tree

- exist(string): boolean
result is True if the path represented by the argument string
exists in the input tree

- readinpdef(file): struct
read data fromthe specified file to build the input tree structure

- writeoutdef( struct, file)
write on file the first argument structure

- cleanstruct( struct)
garbage collection for the memory space used for a tree structure

All these functions have been used in the following program chunks which
illustrate the main operation of the Parser. We think these functions are now
largely self-explanatory.




+

Main Program

main ()

int formcount;

fpr
fpw

= fopen( "birm.inp", "r'");
= fopen( "sempars.out", "w");

outputdef = inputdef = NULL;

for

formcount = 0; !feof( f,pr); formcount++)

inputdef = readinpdef(fpr);

putvalueount('def_mno", getvaluein ("def_number'));

putvalusout("sense_no', getvalueinp( "sense'));

putvalueout("def_type", getvalueinp( "def_ty?e")) H

1£( 1e:'gtnzv.lé)l"‘os( getvalueinp( "grammar!)), "VERB"))
elabVEREdef();

else if( equal( ’PoS( etvalueinp( "grammar')), "NOUN"))
81labNOUNde£f () ; g Phe

else if( eqn%( Pos¢ getvalueinp( "grammar')), "ADJ"))
elabADJdef();

writeountdef( oétpntdef , £pw);

cleanstruct(inputdef);

cleanstruct(outputdes);

outputdef = inputdef = NULL;

iv




Verb Definition Processing The procedure begins by examining the con-
tents of the ‘grammar’ field in the Birmingham input. The value for this
field is used to select the particular template which specifies the preference
information which we expect to derive. Whereas, the first block of Attri-
butes shown in the Template, GENERAL.INFO, is common for each verb
definition, for each different value of ‘grammar’ the procedure assigns the
appropriate PREFERENCE_INFO template. In the following we show the
program segment that treqts the templates. Examples of the different types
of PREFERENCE.INFO templates defined so far are given.

elabVERBdef () {

char *grammarcods;

cotextl = getvalueinp('lhs-1 co-texti");

cotext2 = getvalueinp("lhs-1 co-text2');

grammarcode = getvalueinp( "grammar®);

elabentry( grammarcode);

elabgenus();

putvalueont( "inflection', getvalueinp('lemma’));

elabgrammarinformation(&grammarcode);

if( equal( grammarcode, "VB with 0BJ"))
elabVBwith0BJ();

else if( equal( grammarcode, "VB"))
elabVB();

else if( equal( grammarcode, "VB with 0BJ and 0BJ"))
0labVBwith0BJand0BJ();

else if( equal( grammarcode, "VB with 0BJ and TO-INF"))
elabVBwith0BJandTOINF();

else if( beginwith( grammarcode, ""VB witk 0BJ and™))
elabVBwith0BJandPREP();

else if( equal( grammarcode, "REPORT VB"))
elabREPORTVB();

else if( beiinwith( graemmarcode, "VB with PREP"))
elabVBwithPREP() ;

else if( equal( grammarcode, "PERASE™))
slabPHBAgE();

else if( equal( grammarcode, "PHR VB"))
elabPHRVEB() ;

else if( equal( grammarcode, "VB with ADJUNCT"))
01labVBwithADJUNCTO);

else if( beginwith( grammarcode, VB with ‘as’"))
elabVBviti_as();

else if( beginwith( grammarcode, "VB with"))
elabVBwithPREP();

else if( e%ual( grammarcode, ""ERG VB'))
olabERGVE();

olse if( equal( grammarcode, "PASSIVE VB"))
elabPASS VEV36 H

else if( equal( grammarcode, "PASSIVE VB with ADJUNCT"))
elabPASS VEVBvithADJUNCTea;

elabVBwith0BI(){
if( exist( "lhs-1 match_to™))
elabVBtomglatei3();
elabvoice( "lhs~1 headi™);
if( equal( etvaluoout("voico"),'?assive"))
if( exist{ "1hs~1 co~text2match29))
elabVBtemplate14();
else
elabVBtemplatel1();
else if( exist( "lhs-1 co~text2 match3™))
elabVBtemplate4( "preferred: ");
else
elabVBtemplatel();

alabVB()

if( exist( "lhs-1 co-text2"))
elabVBtemplate3('preferred: ");
else
slabVBtemplate2();

ilabVBwithOBJandPREP()

F




elabVBtemplated(Mobligatery: ") ;

zlabREPURTVB()
if( equal( head( cotext2), "that") |
equal( head( cotext2), "who') ||
e%}al( head( cotext2), "what"))
elabVBtemplate5();
else

elabVBtemplate6();

elabVBwithPREP()
elabVBtemplate3("obligatory: ");

ElabPHRASE()

putvalueout("phrase. type", "verbal");

if texist( "1hs-1 co-text2"))
elabVBtemplate2();

else if( exist( ""lhs-1 co~text2 match2"))
elabVBtemplate6();

else

elabVBtemplate3d("preferred: ");

zlabPHRVB()
i£( texist( "1lhs~1 co~text2"))
elabVBtemplate2();
else if( exist( "1hs~1 co-text2 match2"))
elabVBtemplates();
else
elabVBtemplated("preferred: ");

elabVBwith.as()
§ elabVBtemplateB();

81abERGVB ()
if( tempty( "lhs=~1 co~text2") &k !firstmatchflag)
elabVBtemplate3("preferred: ");

else
elabVBtemplate6();

zlabVBwithOBJandOBJ()
elabVBtemplate7();

elabVBwithADJUNCT ()
elabVBtemplate8();

zlabPASSIVEVB()
if( exist( "lhs~1 co~text2 match2"))
elabVBtemplate14();

else
elabVBtemplate1i();

zl&bPASSIVEVBwithADJUNCT()
elabVBtemplatei2();

61abVBwith0BJandTOINF()
elabVBtemplatel10();



Verb Definition Templates

zlabVBtemplatel O

elabvoice( "lhs~1 headi");
elabinference();

elabsubj_info('"lhs~-1 co~texti matchi™);
elabobj.info(""1lhs~1 co~text2 match2");

elabVBtemplate2()

elabvoice( "1hs~1 headl");
elabinference();
elabsubj_info("1lhs~1 co~textl matchi™);

elabVBtemplate3(preptype)
char *preptype;

elabvoice( "lhs~1 headl™);
elabinference();
elabsubj_info("lhs~1 co~textlmatchl");
if( texist( "lhs~-1 co~text2 match2"))
putvaluein( "lhs~1 co~text2 match2",
after( 1, getvalueinp("lhs-1 co~text2")));
elaboblig_info("1lhs-1 co~text2 match2", preptype);

olabVBtemplate4(preptype)
c char *preptype;

elabvoice("1hs~1 headl');

elabinference();

elabsubj_info("1lhs~1 co-texti matchi');
elabobj.info("1lhs~1 co-text2 match2");
elabobliq.info("1lhs~1 co-text2 match3", preptype);

elabVBtemplate5(){
elabvoice( "1lhs~1 headl");
elabinfersnce();
elabsubj_info("lhs-1 co-texti matchi™);
elabclause_info();

}

%labVBtemylu.tOG()

elabvoice( "1lhs-1 headl™);
elabinference();

elabsubj.info("1lhs~1 co~textli matchi");
elabobj_info("1lhs=1 co~text2 match2");

zle.bVBtemplatoT()

elabvoice( "lhs-1 headl");
elabinference();

elabsubj.info('"lhs~1 co~texti matchi®);
elabobj.info("1lhs-1 co-text2 match2");
elabobj.info("1hs~1 co~text2matchd");

ElabVBtemplnteB()
elabvoice( "1hs-1 headi');
elabinference();

elabsubj_info("1lhs~1 co-textl matchi');
elabadjunct_info("lhs~lco-text2 match2");

olabVBtemplateS(D
elabvoice( "1lhs~1 headi');




elabinference();

elabsubj.info("1hs=-1 co-textl matchi™);
elabobj_info("1lhs~1 co-text2 match2");
elabadjunct_info('1lhs~1 co-text2 match3');

elabVBtemplate10()
{

olabvoice('"1lhs-1 headl");
elabinference();

oelabsubj._info("1lhs-1 co~textl matchi®);
elabobj_info( "lhs~1 co-text2 match2");
elabtoinf info("lhs~1 co~text2");

ilabVBtemplateli O

elabvoice( "lhs=1 headl");
elabinference();
elabobj.info("1lhs~1 co-textl matchi');

zlabVBtemple.te 120

elabvoice( "1lhs~1 headi');
elabinference();

elabobj.info("1hs~1 co~textl matchl");
elebadjunct_ info('"lhs~1 co-text2 match2");

zla.bVBtemplatoiS O

elabvoice( "1lhs=1 headl");
elabobj.info("1hs-1 co~text2 matchi');

zla.bVBtomplateli()

elabvoice("lhs~1 headl");
elabinference();
elabobj_info("lhs~1 co~texti matchi");

elabobliq.info("1lhs-1 co-text2 match2", "preferred:

r s
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Noun Definition Processing

zlabNOUNdef()
char *grammarcode;

cotextl = getvalueinp('lhs-1 co-textl ");
cotext2 = getvalueinp('"lhs-1 co-text2'");
grammarcode = getvalueinp( "grammar");
elabgrammarinformation(kgrammarcode);
elabentry( grammarcode);

elabgenus ()}

elabpurpose();

if{( equal( grammarcode, "COUNT N"))

putvalueout( "inflection”, upto( 2, getvalueinp( "lemma")));
elabform();
if( equal( grammarcode, "COUNT N with SUPP"))
01labNOUNw1thSUPPQ);
else if( beginwith( grammarcods, "COUNT N with"))
ole.bNOUNvlthPP.EP(f;
else if( equal( getvalueinp( "def_ type'), "1™))
6 1labPERASENOUNQ) ;

else
elabNOUNC);
elabNOUNwithSUPPQ)

alabNOUNtemplatel();

elabNOUN(O)
} elabNOUNtemplatel();

%lahPHRASENOUN()
elabN0UNtemplate2();

©labNOUNwithPREP()
elabNOUNtemplate3();

Noun Definition Templates

%la.bNUUNtampla.tei()
char *modifier;
int itemnum,
wordpos;
if( exist( "1hs~1 co-texti™))

modifier = getvalueinp("1lhs~-1 co-textl");
if( intersect8(modifier, &itemnum, kwordpos))

i£( wordcount( modifier) != 1) .
putvalueout{ "entry_info entry.premods”, after( 1, modifier));

else
putvalueout( "entry.info entry_premods”,
3 getvalneinp( "lhs-1 co-texti"));

if( exist( "lhs-1 co-text2"))
0labN0UNcolloc("1hs~1 co~text2 matchl", "preferred:");

zlabNOUEtemplatﬂ()

putvalueout( "phrase_type", "verbal");
elabvoica("1lhs~1 co~textl");
elabinference();

elabsubj.info("lhs-1 co~textl matcki");




if( exist( "lhs~1 co-text2"))
if( empty( cotext2))
elabtoinf_info("lhs~1 co~text2 match2");
else if( exist( "lhs~1 co-text2 matchl"))
@labN0UNoblig( "1hs-1 co~text2 matchi", "preferred: ");
olse if( exist( "lhs-1 co-text2 match2™))
©01abNOUNobliq( "1hs-1 co-text2 match2", "preferred: ")
else

elabNOUNobliq( "1hs-1 co~text2 match3", "preferred:");

H

::labNOUNtemplate3()
char *modifier;
int itemnum,
wordpos;
if{( exist( "1lhs-1 co-text1"))

modifier = getvalueinp("1lhs-1 co~text1");
if( intersect8(modifier, &itemnum, kwordpos))

if( wordcount(modifier) i= 1)
putvalueout("entry.info entry_premods", after( 1, modifiar));

elsse
putvalueout( "entry_info entry.premods",
getvalueinp( "lhs-1 co~texti”));

}
elabNOUNcolloc("1lhs~1 co~text2 matchl", "obligatory: ") ;




Adjective Definition Processing

zlabADJdef()
char *grammarcode;

cotextl = getvalueinp('lhs-1 co-textli ");

cotext2 = getvalueinp("1lhs~1 co-text2");

grammarcode = getvalueinp( "grammar");

putvalueout("gram",grammurcode);

olabontry(grammarcode);

elabgenus (0

elabgennscolloc();

if( wordcount( $etvalnoinp("lemmn")) >2)
utvalueout ( "inflection" , upto( 3, getvalneinp("lemma“)));

if( equal( getvalueinp( "def_type™), "I''))

¢1abPHRASEADIQ);

else
elabaADJ();

elabADJ()
elabiDJtemplatel () ;

zlabPHRASEADJ()
elabADJtemplate2();

Adjective Definition Templates

zlabADJtomplatel()

if( exist ( "*lhs~1 co~text2"))
if( em t}( cotext2))
0labADJcolloc("1hs~1 co~text2 matchi");
else
elabADJcolloc('"1hs~1 co~text2");

else
elabADJcolloc( "1hs~1 co~texti");

zlnbADJtemplate2()

putvalueont( "phrase. type", "verbal");
elabvoice('1lhs=1 co-texti');
elabinference();
elabsubj.info("1lks-1 co-texti matchl");
if ( exist( "lhs-1 co-text2"))
if£( exist( "lhs=-1 co-text2 matchi"))
81abN0UNoblig( "1lhs~1 co-text2 matchl", "preferred: ");
olse if( exist( "lhs-1 co-text2 match2")}
elabNOUNobliq( "1lhs-1 co-text2 match2", "preferred: ");

else
¢1abN0UNobliq("1lhs-1 co-text2 match3", "preferred: ') ;

.




Inside Low-level Functions

elabentry( grammarcode)
char *grammarcode;

putvalueont( "lemma', head( getvalueinp( "lemma')));
1£( equal( PoS( grammarcode), "VERB"))
if( equal( grammarcode, ""PHRASE") ||
oqual( grammarcode, ""PHR VB"))
putvalueout( "entry.info entry',
valunecatspc( getvaluoink( "lhs-1 headl"),
L getvelueinp( "lhs~1 head2')));
else
putvalueout( "entry.info entry", head( getvaluneinp( "lemma")));
else if( equal( PoS( grammarcode), "NOUN")
if( equal( getvalueinp("def_type'), "1"))
putvalueont( "entry.info entry",
valuecatspc( getvalnoing( "1lhs=-1 co=-texti"),
N getvalueinp( "lhs=-1 head1")));
else
putvalueout( Mentry.info entry", %etvalneinp( "1hs-1 headi'));
else if( equal( PoS( grammarcode), "ADJ"))
if( equal( getvalueinp("def _type'), "1"))
putvalueount( "entry.info entry",
valuecatspe( getvalueinx( Y1lhs~1 co~texti"),
L getvalneinp( "lhs~1 headi')));
else
putvalueont( "entry_info entry", getvaluneinp("1lhs-1 headl”));

Elabgenus()
char *genus,
genial10] (10001,
genustype [100];
int genusnum;

genus = getvalueinp("rhs-2 superordinate);
1f{( empty( genus))

strepy( genustype, "genus_info synonym');
genus = getvalueinp(''rhs~2 synoaym');
else
strcpy( genustype, "genus.info superordinate);
linearize%genns, enia, &genusnum);
whil{e( genusnum > g)

putvalueout( valuenumcat( genustype, genusnum), genial genusnum-1]);
genusnam=-;

When the grammar field contains one or more ”or” this indicates that
there is more than one grammar possibility for this particular sense. In this
case, two (or more) templates are selected. and the values extracted from
the LHS must then be mapped onto the relevant one. From our examination
of the data, it appears that sometimes the LHS context which follows repre-
sents the 1st grammar possibility, whereas at other times the second or both
possibilities are represented. Once the correct template has been chosen, the
procedure fills in the appropriate values on the template.

elabgrammarinformation(grammarcode)
c char *(*grammarcode) ;

char »firstgramm,
*secondgramm;
firstgramm= secondgramm= NULL;
if( multicode( *grammarcode, ¥firstgramm, &secondgramm))

putvalueout("sec_gram", sacondgramm) ;
*grammarcode = firstgramm;

.




putvalueount( "gram”, *grammarcode);

elabvoice( infosite)
char *infosite;

char *headl;

if( equal( infosite, "lhs-1 co~texti))
putvalueout( "voice", "active");

else

headl = getvalueinp( infosite);
if( contain( headl,"is") ||
contain( headl,"are™))
if( contain( headl, nth( 3, getvalueout("inflection'))))
putvalusout('"voice", "progressive');
else
putvalueout("voice", "passive');
else
putvalueout( "voice", "active');

elabinference()

char *deftype,
*hinge,
. *projection;
int itemnum,
wordpos;

deftype = getvaluecut("def_type');
if{( equal(deftyps, "1"))

hinge = getvalueinp( "op-word hinge");
matchl = getvalueinp{"lhs~1 co-textl matchl");
match2 = getvalueinp("lhs-1 co-text2 match2");
rojection = getvalueinp("lhs~1 projection”);
1£( equal( hinge, "if")
if( equal( matehi, Yyoa'"))
putvalueout( "infererence', "possible likely");
else if( equal( matchl, "someone"))
putvalueout( "inference", "possible negative/unlikely");
else if( contai(n( ma.thcihi',‘ "grolng:‘)))
contain( matchl, "people
putvalueout( "inference'", 'Ppouible collective™);
else if( contain( projection, "you say that") ||
contain( projection, "you describe®))
utvaloeout( "inference!, "subjective®);
alse
utvalueout( "inference™, "gossible");
else if( equal( hinﬁe, "ghen''))
if( equal(matchl, Fyou™))
putvaluecut( "inference", "inherent likely'");
else if( equal( matchi, "someone™))
utvalueout( "inference', "inherent negative/unlikely");
else if( contain(matechl, "group'™ ||
contain( matchi, "?ooplo"))
putvalueout( "inference”, finherent collective');
else
putvalueout( "inference", "inherent");

}

elabmatch_info( lhsmatch, rhsmatch, match, matchfeature)
char *1lhsmatch,
*rhsmatch,
*match,
*matchfeature;

char subj[10] [1000],
subjquall10] [1000]
subjmatch (107 11000,
*countfeature,
»features,
*qualifier;

int itemnum,

itemlength,
wordpos,
itemnumdummy,
wordposdummy,
sutbjnum,
subjmatchnum;

linearize( lhsmatch, subj, &subjnum);
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linearize( rhsmatch, subjmatch, &subjmatchnum);
while( subjnum > 0)

if( intersect2( subj[ subjnum~1], kitemnum, &word?os) 173
'equal{ nth( wordpos~1, subj[ subjnum-1]), "of"))
if( 1ntersect4( subjl subjnum-1], &itemnumdummy, &wordposdummy))

if( itemnumdummy == 0 || itemnumdummy == 1)
itemlength = 1;
else
itemlength = 2;
strepy( subjl subjnum=-1],
afterg wordposdummy+itemlength~1));
foeatures = 1ist2 itemnun% [11;
assignstr( &countfeature, ''");
if( Intersect8( subj[ subjnum-1], &itemnum, &wordpos))
if( contain( subj [) subjnum=-1], "of"))
lstrcpy( subj[subjrum-1], after( 1, subjlsubjoum=-11));
else

strepy( subj{ subjnum~1], after( 1, subjl subjnum=-1]1));
if( fequal( list8[itemnum] (0], '"the"))
assignstr( kcountfeature, ", +count");

olse if( equal( getvalueinp( "headi")
nth( 2, getvalueinp("lemma')) b))
assi§nstr( kcountfeature, ', ~count');
else iZ( equal( getvalueinp( "headi'),
nth( 1, getvalueinp("lemma"))))
assignstr( &countfeature, ", +count');
if( beginwith( subjlsubjnum-1], "someone’s") ||
beginwith({ subj[subjnum=~1], "something’s"))

putvalueont( valuenumcat( valuecat( match, " _premods"),
subjnum),
nth( 1, subjlsubjnum=-11));
y strepy( subjlsubjnum-1], after( 1, subjlsubjrum-1]));

olse if( contain( subjlsubjnum=1], "of someone") ||
contain( subj{subjnum~1], "of something"))

putvalueout( valuenumcat( valuecat( match, "_postmods'),
subjaum),
after( wordcount( subj[subjrum-11)-2));
strepy( subjlsubjnam-1],
upto{ wordcount( subj [sabjrum~-1])-2,
subj [subjnum-l:l%) H

el{so if( wordcount( subjlsubjnum]) > 1)

putvaluecnt( valuenumcat( valuecat( match, "_premods"),
subjnum),
upto( wordecount( subjlsubjrumld-1,
subj{subjnum]}); .
strepy( subj[subjnum], nth( wordcount( subj[subjnum]),
subj [subjnum]));

putvalueont( valvenumcat(match, snbinnm) y
valuecat( "ty?icalz ", subj[ sebjnum~1]));
if( !'contain( features, "+count") &k
lcontain( features, "~count"))
features = valuecat( features, countfeature);
putvalueout( valuenumcat ( matchfeature, subjnum) , features);

el{so
features = list2[itemnum] [1];
putvalueout( valuenumcat( valuecat(match, "_postmods"),
subjnam),
after( wordpes, subj[subjrum-11));
putvalueout( valuenumcat( matchfeature, subjnum), features);

else

if( intersect3( subjmatch[ subjmatchnum-1], &itemnum, kwordpos))
foatures = list3[itemnum] (1]

else
assignstr( kfeatures, "");

assignstr( kcountfeature, "'");

if{( intersect8( subj[ subjnum=-1], &itemnum, &wordpos))

if( contain( subjl subjnum~1], "of"))
strepy( subj[subjnum=1], after( 1, subj(subjrum=-1]1));
else

strcpy( subjl subjnum=-1], after( 1, subjl subjnum=11)};
if( fequal(list8litemnum] (0], "the"))
assignstr( &countfeature, ', +count');




}

}
else if( equal( %etvaluein ("headl"),
nth{ 2, getvalueinp('"lemma"))))
assignstr( &conntfeature, ", ~count');
else i%( equal( getvalueinp( "headl')
ath( 4, getvalueinp("lenm"))s)
assignstr( kcountfeature, ", +count");
if( beginwith( subjlsubjnum~-1], "someone’s") ||
beginwith( subjlsubjrum=1], "something’s™))

putvalueout( valuenamcat( valuecat( match, "_premods'),
szbjnum),
nth( 1, subjlsubjnum-11));
3 strepy( subjlsubjnum~-1], after( 1, subjlsubjnum-113);

else if( contain( subjlsubjnum=-1],"of someone") I|
contain( subj(subjrum=1], "of something"))

putvalueout( valuenumcat( valuecat{ match, " _postmods"),
subjnum,
after( wordcount ( subjlsubjnum-1]1)-2,
subj {subj nnm—i]:s) ;
strepy( subjlsubjnum-1],
upto( wordcount( subjlsubjnum-11)-2,
subj [subjnum-l]%) s

1
el{se if( wordcount( subjlsubjnum-11)> 1

putvalusout( valuenumeat( valuecat( match, "_premods"),
subjnum),
upto( wordcount( subj)[snbj num-11)-1,
subj[sebjnum=-11));
strepy( subj[sebjnum-1]", nth( wordcount( subjlsubjnum~11),
subjlsubjaum=11));

putvaluecnt( valuenumcat ( matck, subjnum),
valuecat( "spaecific: ", subj[ subjnum~11));
if( 'contain( features, "+count') k&
'contain( features, "~count'))
features = valuecat( features, countfeature);
} putvalueout( valuenumcat ( matchfeature, subjnum), features);
subjnum=~;
if( subjmatchnum> 1)
subjmatchnum=~;

elabsubj.info(infosite)
char *infosite;

char *1hsmatch,
*rhsmatch;

lhsmatch = getvalnainP( infosite);
if( equal( infosite, '"lhs-1 co~texti matchi"))
rhsmatch = getvalueinp("rhs-2 matchl');
else
rhsmatch = getvalueinp("rhs~-2 match2");
olabmatch_ info(lhsmatch, rhsmatch,
“sabj.info subj", "subj.info subj_features');

elabobj.info( infosite)
chaxr *infosite;

char *1lhsmatch,
*rhsmatch;

lhsmatch = getvalueinp( infosite);
if( contain( lhsmatch, "ancther'))

lhsmatch = getvalneinp('lhs-1 co~textl matchi");
rhsmatch = getvalueinp( "rhs~2 matchi™);

else if( equal( infosite, "lhs-1 co~text2 match2"))
rhsmatch = getvalueinp( "rhs~2 match2");
else if( equal( infosite, "lhs~1 headi™))
rhsmatch = getvalueinp( "rhs~2 match2");
else
rhsmatch = getvalueinp('rhs-2 matckl™);
elabmatch_info(lhsmatch, rhsmatch,
"abj.info obj", "obj.info obj.features");
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elabadjunct_info(infosite)
char *infosite;

char *1lhsmatch,
*rhsmatch;

putvalueount( "adjunct_info ad; unct._prep”,

head( getvalueinp( "1hs-1 co-text2")));
lhsmatch = getvalueinp( infosite);
if( contain( lhsmatch, "ancther'))

lhsmatch = getvalueinp(''lhs-1 co-textl matchi’);
rhsmatchk = getvalueinp("rhs-2 matchi');

else if( equal( infosite, "lhs-1 co-text2 match2'"))
rhsmatch = getvalueinp("rhs~2 match2");
else
rhsmatch = getvaluneinp( "rhs-2 match3");
elabmatch_ inTo(lhsmatch, rhsmatch, "adjunct_info adjunct",
"adjunct.infoadjunct_features");

elabtoinf_info(infosite)
char *infosite;

putvaluecut{ "to-inf_infoto-inf", getvalueinp(infosite));

elabclause_info(infosite)
char *infosite;

putvalueout( "clause_.info clause",
valuecatspe( valuecatspc( getvalueinp("lhs-1 co-text2"),
getvalueinp("1lhs-1 co~text2matchi")),
getvalueinp( "lhs-1 co~text2 match2")));

elaboblig.info(infosite, preptype)
char *infosite,

{ *preptype;

char *1hsmatch,
*rhsmatch;

putvalueont( "oblig.info obliq-preg",

valuecat prepty}e , head( getvalueinp( "lhs~1 co-text2'"))));
lhsmatch = getvalueinp(intosite};
if( contain{ lhsmatch, "another™})

lhsmatch = getvalueinp("lhs~’ co-textl matchi™);
rhasmatch = getvalueinp( "rhs-2 matchi™);

else if( equal( infosite, "1lhs~1 co~text2 match2"))
rhsmatch = getvalueinp("rhs~2 match2");
else
rhsmatch = getvalueinp("rhs=-2 match3");
elabmatch_info( lhsmatch, rhsmatch, "obliq.info obliq",
3 "obliq.info oblig.features");

elabNOUNobliq( infosite, preptype)
char *infosite,
*preptype;
{ char *lfsmatc’h,
*rhsmatch;

putvalueout( "obliq.info obliq-preg",
valuecat{ preptype, head( getvalueinp("lhs-1 co~text2"))}));
lhsmatch = getvalneinp( infosite);
if( equal( infosite, "lhs-1 co-text2 matchi))
rhsmatch = getvalueinp('rhs-2 matchi™);
else if( equal( infosite, "1lha~-1 co~text2 match2"))
1rhsma'cch = getvalueinp("rhs-2 match2");
else .
rhsmatch = getvalueinp(''rhs-2 match3™);
elabmatch._info( lhsmatch, rhsmatchk, "obliq.info obliq”,
"obliq.info obliq_features");

0labNOUNcolloc( infosite, preptype)
char *infosite,

*preptype;
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char *1lhsmatch,
*rhsmatch;

putvalueont( "colloc.info colloc_grey ",
valuecat( preptyfpe , head( getvalueinp('1lhs-1 co-text2"))));
lhsmatch = getvalueinp(infosite);
if( equal( infosite, "lhs-1 co-text2 matchi"))
rhsmatch = getvalueinp('"rhs-2 matchi”);
olse if( equal( infosite, "lhs~1 co-text2 match2"))
rhsmatch = getvalueinp( "rhs~2 match2");
else
rhsmatch = getvalueinp(''rhs-2 match3");
elabmatch. info(lhsmatch, rhsmatch, "colloc_info colloc”,
"eolloc.info colloc.features');

¥
?labynrpose()
int wordposi,
wordpos2,
purposenum;
char *discriminator,
*discrchunk
purpose [10] [1000] ;
discriminator= 5etva1noing( "rhg-2 discriminator');
i£( ( wordposl = contain( discriminator, "used , for")) ||
( wordposl = contain( discriminator, "used , to')))
if( ( wordpos2 = contain( after( wordposi+2, discriminator),",'")))
discrchunk = upto( wordpos2~1, after( wordposi+2, discriminator));
else
discrchunk = upto( wordcount(discriminator),
after( wordposi+2, discriminator));
linearize( discrchunk, purpose, kpurposenum);
while( purposenum> Q)
putvalneout( valuenumcat( "genus. info purposs", purposenum),
purposel purposenum~1]);
purposenum--;
¥
¥
zlabf.orm()
char *stri,
x5tr2;
strl = getvalueinp('1lhs-1 headi');
str2 = nth( 2, getvalueinp("lemma'));
if( equal( ++stTl, ++5t72))
putvalueont( "form", "“plural");
elabgenuscolloc()
int wordposi,
wordpos2,
purposenum;
char *discriminator,
*discrchunk
purpose[10] f1000] ;
discriminator = getvalueinp( 'rhs-2 discriminator™);
if( wordposi = contain( discriminator, "ia"))
discrchunk = upto( wordcount( discriminator),
after( wordposl, discriminator));
linearize( discrchunk, purpose, Xpurposenum);
vhilz( purposenum > 0)
putvalueont( valunenumcat( "genus_info colloc", purposenum),
purpose( purposenum-1]);
purposenum~-;
by
}

elabdDJcolloc(infosite)
char *infosite;

char »valuelist,
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obj{10][1000],
*features;

int objnum,
itemnum,
wordpos;

valuelist = getvalueinp( infosite);
if( eqnal( infosite, "lhs=1 co-texti") &&
ex1st( "lhs~1 co~texti™))

linearize( valuelist, obj, &objnum);
while( objnum > 0)

if( intersect2(obj[ objrum-1], titemnum, &wordpos))

features = list2[itemnum] [1];
putvalueout(valuenumcat( "colloc.info colloc_postmods",
objnum),
after( wordpos, objlobjnum-1]));
putvalueont( valuenamcat( "colloc_info colloc.features',
objrum,
features);

objnum==;

by
else
linearize( valnelist, obj, Xobjnum);
vhilz( objnum > 0)
i:f{( intersect2(obj[ objnum-1], kitemnum, &wordpos))
features = list2([itemnum] [1];
putvalueout(valuenumcat( “colloc.info colloc. postmods",
objnum),
after( wordpos, objlobjnum-11));
putvalueout( valuenumcat( "colloc_ info colloc_features",
objnum),
foeatures);
else
putvalueout ( valuenumecat("colloc_info colloc!, objnum),
valuecat( "specific: ", obj[ objrum-113);
objnum~~;
}
¥
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Appendix 2: Main Search Lists

char *1ist2[19] (2] = { { "11v1ng thlnﬁ", "+an1m,}*ccunt"},
Je

char *1ist3[3][2]

char *1ista[4][2]

char *1ist7[3] [2]

char *1ist8[4][2]

{" +anim, +hum"

{" someone" "+anim, +hum"}

{ "man", "+anim, +hum, +ma.sc +count'},

{ "woman", "+anim, +ham, *fem, +count”},

{ "person", "+anim, +hum, +count”},

{ ”somebod " "+anim, +ham'

{ "group o people" "+anim, +hum, +coll"}

{ "number of poople" “+anim, +hum, +coll"},

{ "group", "+an1m, +ham, +coll”},

{ "people"”, "+anim, +hum, +coll"},

{ "animal", "+anim, ~hum, +animal, +count"},

{ "insect", “+anim, -hum, +animal, +count”},

% ::p%ant::, ::*an:.m,}-hnm, +plant, +connt"},
thing", ~anim'

{ Ilplacgll' H+1ocll}

{ "things", “egnim, +pl"}},

= { { "he", "+anim, +hum, +masc"},
{ "she", "+anim, +hum, +fem"},
,{ "it"’ "_&nim"}};

- { { "°3P" ""}
{ "espec1a.lly" ",
{ "for exa.mple" ny,
{ "such as" i3]

- { { l|’ Or", "l‘}'

{ n ’n , "
{ Hoph R un}i;
- { { "&", nn}'

{ "0.!1" nu}
{ "One" ""}

{ "tho" nu}j




Appendix 3: First Results of the
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entry
genus_info

inflection

def_no
sense_no
def_type

Tam

emma.
entry
gezus_info
inflection

def_no
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entry
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voice
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subj_info
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inflection
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def type
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entry
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def_no
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def_type
lemma
entry
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: B
HE

: 3
: COUNT N

: abacus
: abacns
: prov_superordinatel : frame
purposei : counting
: abacus abacuses

: 13
i 1
: 3

: COUNT ¥

: abbot

¢ abbot
: prov_superordinatel: monk
: abbot abbots

: 14
H
: 1
: abbreviate
: abbreviate
: prov.superordinatel : make
: abbreviate abbreviates abbreviatingabbreviated

: VB with 0BJ

: active
: possible likely
: subg _featuresi : +anim, +hum
: specific: speech

obJ foatures2 : ~anim
obj.premodsi : piece of
obj1 : specmfzc writing
obj_featuresi : -anim

1 17

s 1

: 1

: abdicate
: abdlcate
: prov.synonymi : resigns
: abdicate abdicates abdica ing abdicated

: VB

: actlve

: possible
: subj2 : specific: queen
subJ eatures2 : +anim, +hum, +fem, +count
subjl : specific: king
subj_featurest s +anim, +hum, +masc, +count

: 22
1

: 1
: abet
: abet
: prov.superordinate2: emcourage
prov.superordinatel : hel
: abet abets abetting abetted

: VB with OBJ

: active
: possible likely
: subj.featuresi : +anim, +hum
: obj.featuresl : +anim, +hum

2 23
1
< 1
: abhor
: abhor
: prov_superordinatel : hate
: abhor abhors abhorring abhorred

: VB with OBJ

: active
: possible likely
: sabj.featuresi : +anim, +hum
: obj_featuresi ¢ ~anim

: 2B

: 1
1

: abide

: can’t abide
: prov_superordinatel : dislike
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inflection
gram
phrase_type
voice
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subj_info
obj.info
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lemma
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entry
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: abide abides abiding abided

: PHRASE

: verbal

: active

: possible likely
: subj_featuresi
: obj_featuresi

1 26

2
¢ 1

: +anim, +hum
: ~anim

: abide
: abide

: prov_superordinatel : continues
: abide abides abiding abided
vB

: active

: possible
: subj.featuresi

27
2
HIB

: -anim

: abide
: abide by

: prov_superordinatel: do
: abide abides abiding abided

: PHR VB
¢ active

: possible likely

: subj_featuresi : +anim, +hum

: obj : specific: decision
obj_fenturesa ¢ -anim, +count
0b32 : specific: agreement
ob).features2 : -~anim, +count
obj1 : specific: law
obj.featuresi : -anim, +count

¢ 73

: 2

: 3
: SING N
: absence
: absence

: prov_superordinatel : fact
: colloc.prep : preferred: of
colloc_featuresl : -anim

: 88
: 4
: 1

:.absorb
: absorb

: prov_synonymi : learn and understand
: absorb absorbs absorbing absorbed

: VB with 0BJ
: active

: possible likely

: subj.featuresi : +anim, +hum

: abj : specific: information
obj.featuresl : ~anim

: 92

: 2

3
: UNCOUNT N with SUPP

: absorption
: Absorption

: prov_synonymi
: 96

Hi !

: 3
: UNCOUNT N

: COUNT X

: abstention

: abstentioen
: prov_superordinatel: act of not voting
: abstention abstentions

: 96
: 1

: 3
: UNCOUNT N

: abstinence
: Abstinence

: prov.superordinatel: the practice of not having something

: the action of absorbing something
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3
: 1

: crack
: crack

: prov_superordinatel: solve
: crack cracks cracking cracked

: VB with 0BJ

: active

: possible likely

: subg_featuresl : +anim, +ham
: obj : specific: code
obj_features2 : ~anim, +count
obj1 : specific: problem
obj.featuresi : -anim, +count
: 6043

: 10

Y
: crack

: have a crack at

: prov_superordinatel : make an attempt
: crack cracks cracking cracked

: PHRASE

: verbal

: active

: possible likely
: subj_featuresl : +anim, +ham
: obj.featuresl : ~anim

: 6050
0 1
H

:.crackle
: crackle

: prov_.synonymi : makes a series of short harsh noises
: crackle crackles crackling crackled

: VB
: active

: possible
: subj.featuresl : ~anim

: 60631
0 1

)

: COUNT N

s crackpot
: crackpot

: prov.superordinatel: someone
: crackpot crackpots

: 60B8
: 1

: 3
: COUNT N
: craftsman
: craftsman

: prov_superordinatel: someone
: craftsman craftsmen

: 6072
: 1
: 3

: COUNT ¥
: crank
: crank

: prov.superordinatel: someone
: crank cranks

: 6086
: 2
s 1

: crawl
: crawl

: prov_superordinatel : moves
: ¢rawl crawls crawling crawled
VB
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voice
inference
subj.info

def_no
sense_no
def.type
Tam
emma.
entry
genus_info

def. no
sense_no

def_type
Tam

emma.

entry
enus.info

inflection

def . no
se1ns5e,.100
def_type
ram

emma
entry
genus_info
inflection

def_ no

sense._no

def_ type

ram

emma.
entry

enus_info
inflection
postcolloc.info

def_no
56156.10
def_type
ram
emma
entry
genus_info

colloc.info

def.no
sense_no
def_type
Tam
emma.
entry
enus.info
inflection

def_no

S6ense_no

def_type
Tam

emma.
entry
genus_.info
inflection

def_no
sense_no
def_ type
ram

emma
entry
genus_info
c¢olloc_info

def_no
sense._no
def_type
Tam
emma
entry

: active

: inherent

: subj2
subj_features2
subj.featuresi

: 6099
: 3

: specific: vehicle
; -anim, +count
: +anim, -hum, +animal, +count

: 3
: MASS N
: cream
: Cream
: prov_superordinatel

1 6117
: 1

: a thick substance

: 3

: COUNT N

: creatare

: creature
: prov.superordinatel
: ¢creature creatures

: 6141
: 2

: 3

: COUNT N

: creed

: creed
: prov_synoayml
: creed creeds

: living thing

: religion

: 6452
s 11

: 3
: COUNT ¥
: cut
: cut
: prov_superordinatel : reduction
: cut cuts
: colloc.pre

collocl prop
colloc . featuresl

preferred: in
: specific: amount
: =anim, +count

: 6700
1

: 3
: ADJ
: debatable
: debatable

: prov_synonym2
prov.synonym

1 colloc_postmodsi
colloc. featuresi

7234
1

: 3

: COUNT N

: device

: device
: gro?_sn erordinatel : object
: device devices

: not certain

: not definitely true
: that is

¢ =anim

: 7819
!

: 3

: COUNT ¥

: document

: document
: srov_superordinatei: piece of paper
: document documents

: 8018
: 1
: 3
: ADJ
: dramatic
: dramatic

: prov_synonyml
:%olloci

: sudden and noticeable
: specific: change

: 9087
1

: 3
: COUNT N
: event
: event




genus_info
inflection

def_no
sense_no
def_type
Tam
emma,
entry
genus_info

inflection

def_no
sense_no
def_type
ram

emma
entry
enus_ info
inflection

def_no
sense_no
def_type
sec_gram
Tam

emma
entry
enus. info
inflection

def_no
sense_no
def_type
Tam
emma.
entry
genus_info

def_no
sense.no
def_type
ram
emma.
entry
enus._.info
inflection

def_no
seunse_no
def_type
Tan
emma
entry
genus_info

def_no
sense_no
def_type
ram
emma
entry
genus_.info

inflection

def_no
sense.no

def_type
Tam

emma,
entry
genus_info

colloc_info

def_ no
sense_.no
def_type
Tam

emma
entry
genus_info

: ADJ

: prov_superordinatel: something
: event events

: 9986
1

: 3
: ADJ

: fierce
: Fierce
: prov.synonym2 1 angry
prov.synonymi : aggressive
: fierce fiercer fiercest

: 10199
1
: 3

: COUNT N

: £ish

: fisk
: prov.superordinatel: creature
: £ish fishes

: 11067
: 1

3
: UNCOUNT ¥

: COUNT N

: fruit

: fruit
: prov.superordinatel: something
: fruit fruits

: 12193
1

: 3
: COLL N

: group
: group

: prov.superordinate2: number of things
prov.superordinatel : number of people

: 13377
: 1
: 3

: COUNT N

: house

¢ house
: prov.superordinatel : building
: house houses

: 14196
s 1

: 3
: ADJ

: iniquitous
: Iniquitous
: prov._superordinatel : bad and unfair

: 14347
H Y

: 3
: COUNT N

: instrument
: instrument
: prov_superordinate2: device
prov.supercrdinatel: tool
purpose : do a particular task
: instrument instruments

: 16219
2
: 3

: ADJ

: lame
: lame

: prov.synonym2 : weak
prov.synonym : poor

: colloe3 : specific: remark
colloc2 : specific: argument
colloct : specific: excuse

: 16000
: 1
3

: livid

: livid
: prov_superordinatel: angry

Xv




colloc_info

def. no
sense.no
def_ type
ram

emma
entry
genus_info
inflection

def_ no
sense_no
def_type
ram

emma
entry
genus_info
inflection

def.no
sense_no

def_type
ram

emma,

entry
enus.info

inflection

def_no
sense_no
def_type
ram
emma
entry
enus.info
inflection

def_no
sense_.no
def_type
Tam
emma
entry
enus_info
inflection

def.no
sense_no
def.type

Tam

enma
entry
genus_info
colloc.info

def_no
sense_no
def_type

Tam

emma.
entry

enus_info
inflection
precolloc.info

def_no
sense_no
def_type
lomma
entry
genus_info
inflection
gram

voice
inference
subj_info
obj.info

def_no
sense_no
def_type
leomma
entry
genus_info

: who is

: ¢colloc_postmodsi
: +anim, +ham

colloc_ featuresl

: 16390
: 1

: 3
: COUNT N
: machine
: machine

: prov.superordinatel: piece of equipment
: machine machines

: 16928
: 1

: 3
: COUNT N
: meeting
: meeting

: prov_superordinatel: event
: meeting meetings

: 18449
: 4
: 3

: COUNT X
: object
: object

: prov_superordinatel: anything
: object objects

: 18623

: 4
: 3

: COUNT N
¢ official
: official

prov_superordinatel : person
: official officials

: 18940
: 1

: 3
: COUNT N
: organization
¢ organization

: prov.superordinatel: a group of people
: organization organizations

: 19769
: 1
: 3

: ADJ
: penitent
: penitent

: prov.superordinatel : sorry

: colloc_postmodsl : who is
colloc.featuresl : +anim, +hum
: 19820

1

3

: COUNT N
: period
: period

: prov_superordinatel: length of time
: period periods
: particular

: 200086
: 6
: 1

: pick
: pick

¢ prov_superordinatel: open
: pick picks picking picked

: VB with OBJ
: active

: possible negative/unlikely
: subj.featuresl : +anim, +hum

: obj : specific: lock
obj.featuresi : -anim, +count
: 20007

: B

1 1
: pick
: pick at

: prov.superordinatel: eat

xvi
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inflection
gram

voice
inference
subj.info
obj_info

def_no
sense_no
def_type
lemma.
entry
genus.info
inflection
gram
voice
inference
subj.info
obj.info

def_no
56R56.10
def._type
ram
emma
entry
genus_info

inflection

def_no
Sense . no
def_type
Tam

emma,
entry
genus_info

inflection

def . no
Sense_no
def_type
lemma
entry
genus_info
inflection
gram
voice
inference
obj_info

oblig.info

def_no

sense_no

def_type
ram

emma.
ent
genus_ info

inflection
postcolloc.info

def_ no

sense_no
def_type

ram

emma

entry

enus_.info
inflection
postcolloc_info

: &%ck picks picking picked

: actlve

: possible llkely
: subj.featuresl 1 +anim, +hum
: obj_premodsi : food
objl : specific: you are eating
obj.featuresl : -anim

: 20013
H

: 1
: pick
plck up
: prov_superordinatel: ac
pxck picks picking picke
HR VB

uire

: Actlva

: possible likely

: subj.featuresi : +anim, +hum
: obj : specific: idea
obj-featuros2 : -anim, +count
obj1 : specific: skill
obj.featuresl : -anim, +count
: 20023

: 1

;3

s COUNT X

ictorial

ictorial

: prov.synonym2
prov synonymi

: pictorial

: 20024
1

: using pictures
: relating to

: 3
: COUNT N
: picture
: pictnre

prov.synon
prov synonym.
: picture plctnrel

: 20026

: 3
: 1

: painting
druwlng

: picture
: picture

: prov.superordinatel: appear
plctnre pictures picturing pictured

: VB with 0BJ
: passzve

: possible
: obj.features2
obj.featuresi
: obllq prep

: ~anim
:+an1m,+hnm
: preferred: in

oblig2 : speclflc magazine
obliq_features2 : ~anim, +count
obliql : specific: newspaper
obliq_featuresi : ~anim, +count

: 20038
: 1

: 3
: COUNT ¥
: piece
plOCO
: prov._syson
prov synony
prov synoaymi
piece pieces
: colloc_prep
colloc.foaturesi

: 20037
: 2

m3 : section of
part

: portion

: preferred: of
: -anim

: 3
: COUNT N
: piece
ploce
: prov.superordinatel :
: piece pieces
: colloc_ prep
colloc.featuresi

item of

: preferred: of
: ~anim

xvil




def.no
sense_no
def_type
ram

emma
entry
enus. info
inflection

def. no
sense_no
def_type
sec_gram
ram

emma,
entry
enus . info
inflection

def_ no
sense_no
def_ type
ram

emma.
entry
enus_.info
lnflection

def_no

sense_no

def_type
ram

emma
entry

genus_info
inflection

def_no
sense6._1no
def_type
Tam
emmea.
entry
genus_info

def_no
s6n86_no
def_type

Tam

emma
entry
genus.info
inflection

def_no
sense_no
def. type
Tam

emma.
antry
genus_info

inflection

def_no

Sense_Ro

def_type
ram

emma

entry
enus_info

inflection

def_no
sense_no
def_type
ram
emma.
entry
enus.info
1nflection

def_no

sense_no

def_type
Tam
emma

: 20039
HE

13
: COUNT ¥

: piece

: piece
: prov.superordinatel : something
: piece pieces

: 20062
1

H
: UNCOUNT N

: COUNT N

: pigment

: pigment

: prov.superordinatel: substance
: pigment pigments

: 20063

i1

13

: COUNT N

: pigsty

: pigsty
: prov_superordinatel: hut
: pigsty pigsties

: 20064
: 1

: 3
: COUNT N

: pigtail

: pigtail
: prov_synonymi : length of plaited heir
: pigtail pigtails

1 20079
: 2

: prov.superordinatel: type of drug
: 20086
: 1

: 3
: COUNT ¥

: pilot

: pilot
: prov_superordinatel : person
: pilot pilots

: 20183
1 1

: 3
: COUNT X

: piston
: piston

: prov.superordinate2: metal disc
prov.superordinatel : cylinder

: piston pistons

: 20164
: 4

: 3
: COUNT ¥

: pit

s pit
: prov_superordinatel : hole
: pit pits

: 20171
t 1

13

: COUNT R

: pitcher

: pitcher
¢ prov_synonymi : jug
: pitcher pitchers

1 20190
: 1

: 3
: COUNT N

: placard

xviil




entry : placard

enus_info : prov_superordinatel: notice

inflection : placard placards

def_mno : 20192

sense.no : 1

def_type : 3

Tam : COUNT X

emma : place

entry : place

genus_info ¢ prov_synonymb : country
prov.synonym : town
prov._synoaymd : area
prov_synonym2 : building
prov.synonymi : point

inflection : place places

def_no 1 20842

sense_no : 2

def_ typs : 3

Tam s ADJ

amma : precise

entry : precise

genus_info ¢ prov.synonyml : exact and accurate

colloc_info : colloc_postmedsl : that is
colloc.featuresl : -anim

def_ no : 23142

sense.no 1

def_type : 3

rem : ADJ

emma : robust

entry : robust

genus_info : prov.synonymi : strong and healthy

¢olloc_info : colloc.postmods2 : that is
colloc.features2 : -anim
colloc.featuresi : +anim, +hum

def_no 1 23203

sense_no : 1

def_type : 3

ram : COUNT N

emma : room

entry ¢ room

enus_info : prov_superordinatel : one of the separate sections

inflection : room rooms

def_no 3 24481

sense_no : 2

def_type : 3

ram : COUNT ¥

emma : shape

entry ¢ shape

genus.info : prov.superordinatel : something

inflection : shape shapes

def_no s 24647

sense_no s 1

def_type : 3

ram : COUNT ¥

emma : shop

entry : shop .

genus_info : prov.superordinate2: part of a building
prov_superordinatel: building

inflection : shop shops

def_no : 25862

sense_no 1

def_type : 3

Tam : ADJ

emma, : spindly

entry : spindly

geaus_info : prov._synonymi : long , thin , and weak

colloc.info : colloc._postmodsi : that is
colloc. featuresi : -anim

def_no : 26285

sense._no : 1

def_type : 3

ram : COUNT N

emma : statement

entry : statement

genus_info : prov.superordinatel : something

inflection : statement statements

def_no : 263356

sense_no : B

def_type 2 3

*
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Tam
emma
entry
enus.info
inflection
colloc_info

def_no
sense.no
def_type
Tem

emma.
entry
enus._ info
inflection

def_no
sense_no
def_type
ream
emma
entry
genus.info

inflection

def.no

s6nse._no
def_type

ram

emma,

entry
genus_info
inflection
postcolloc. info

def_no
sense.no
def_type

ram

emma.
entry
genus_info
Inflection

def_no
sense.no

def_type
ram

emma.
entry
enus_ info
inflection
colloc.info

def _no
sense_no
def_ type
ram

emma
entry
enus._info
inflection

def_ no
86NS8_No

def_type
Tam

emma.
entry
genus_info
inflection
form

def_no
sense_no

def_type
Tam

emma

entry
enus.info

inflection

: ADJ
: steady
: steady

: prov_synonyml : sensible and reliable
: steady steadier steadiest
: colloc . featuresi : +anim, +hum, +count

: 26829
12

: 3
: COUNT N
: structure
: structure

: prov_superordinatel: something
¢ structure structures

1 26980
: 1
: 3

: COUNT N
: substance
: substance

¢ prov_synonym3 : liquid
prov.synony : powder
prov_synonymi : solid

: substance substances

¢ 27097
HIB Y

: 3
: COUNT N
T sum
: sam

¢ prov_synonyml : amount of
: sum sums

: colloc.prep : preferred: of
collocl : specific: money
colloc_featuresl : ~-anim

1 27098
: 2

: 3
: COUNT N
: sum
¢ sum

: prov_superordinatel: calculation
: sum sums

: 27863
: 3

: 3
: ADJ
: tender

: Tender
: prov.superordinatel: soft and easy
: tender tenderest tenders
: collocd : specific: meat

: 28801
1
: 3

: COUNT N
: tree
: tree

: prov_superordinatel: plant
: tree trees

1 29894

: 3
: COUNT N
: vegetable

: Vegstables
: prov-sngerordinatei: plants
: vegetable vegetables

: plural

: 29901
1
: 3

: COUNT N

: vehicle

: vehicle
: prov_superordinatel: machine
: vehicle vehicles

*




