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Abstract

The first phase of any new dlctlonary project includes the detailed design of the dictionary entries. This
involves writing sample entries. Deciding which lemmas to write entries for tends to be random, for
lack of theory-based criteria for selection. This paper describes a database of the lexicographic proper-
ties of English lemmas, reflecting the work of theorists such as Apresjan, Cruse, Fillmore, Lakoff,
Levin and Mel’Euk. It was used successfully in the selection process during the planning phase of a
major new English bilingual dictionary, ensuring that all major policy decisions on entry structure were
made early in the project, and resulting in a DTD well able to cope with 50,000 entries and a Style
Guide already comprehensive at the start of the main project. The method described here (“lexico-
graphic profiling”) is applicable to any language, although of course the actual properties of lemmas
are to some extent language specific.

1 The background

The paper describes a systematic approach to the microstructure design for a totally new
corpus-based bilingual dictionary, tried and tested in Phase 1 of the New English Irish Dic-
tionary (NEID) project.! The following packages were completed on time and within the
rather modest budget in the course of the one-year first phase of this project:

! This project was launched in the summer of 2003. The contract for Phase 1 of the project was awarded to the Lexi-

cography MasterClass Ltd. The project was directed by Sue Atkins, Adam Kilgarriff, and Michael Rundell, wnh Va-
lerie Grundy as Managing Editor.
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—

a design for a customised lexicographical corpus;
a 225 million word corpus of English (Hiberno-, British and American), and a 30 mil-
lion word corpus of Irish, all linguistically annotated to a high level;
software: a corpus query system with the corpora loaded;
a user profile, a set of headword selection principles and a headword list;
a list of linguistic labels for marking register, style, domain, variety etc.;
100 sample bilingual entries (English-Irish) covering the full range of entry types;
50 ‘template’ (model) entries, for certain lexical sets;
a detailed description of the proposed entry structures needed for the dictionary;
a document type definition (DTD);2
10.  software: a dictionary production system with the DTD loaded;
11.  acomprehensive style guide (lexicographers’ manual);
12.  afunctioning web-based ‘reading-and-marking’ programme;
13.  software: project-management tools (scheduling, textflow, budgets etc.);
14.  aLinguistic Advisory Board consisting of 30 leading linguists, to advise on dictionary
policy and comment on dictionary sample text;
15.  abusiness plan for Phase 2 (dictionary production), with detailed schedules and bud-
gets.
The work on lexicographic profiling described in this paper contributed substantially to
tasks 6-11 inclusive of the above list.

N

NN R Ww

b

2 How we set about it

For the dictionary writing software to serve the project correctly, the major policy deci-
sions on entry structure, content and layout must be taken before the DTD is finalized. Simi-
larly, the Style Guide must be comprehensively drafted, although of course this document is
inevitably fine-tuned during the first year or so of a dictionary project. Our aim therefore in
selecting the headwords for the 100 sample entries which would inform the DTD and Style
Guide was to choose words which would bring out, as far as possible, the whole spectrum of
problems, situations, and combinations likely to be encountered by the lexicographers and
translators working on Phase 2 of the project.

2.1 Identifying lexicographic problems

In the course of our work as senior dictionary editors we had already compiled a database
of words that had proved problematic in other dictionaries, together with the specific prob- .
lems they raised. Lemmas were grouped according to part of speech, and within these groups
there were a number of sub-categories relevant to that part of speech. Each of the problems
in our original list had been analysed in detail, resulting in a relational database in which
were recorded, for each lemma, the lexicographic properties that would require policy deci-

2 The commercial dictionary production software, supplied by IDM Paris (www.idm.fr), required customization for
the project: in particular of course the DTD had to be written, defining the structure of the various types of entry.
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sions for the dictionary macro- and microstructure. Table | shows some examples of the
kinds of issue we recorded at this point.

headword [ZITICY

bax : bomograph issuss: whether or not to make diffevint entries with bismogripd pumbers
for the different cone meanings of e lemma Ceomtaines”, “sport”, ‘botanical” eie)

hox whether to organize the sonses aceording to piet of‘speech or acconding to aycaning;
e.g, should box the noun, susaning “centainge”, b bovaled close o bax the verb mesning *put
o # containee’ and soparale lrom e other noan bow (e plant), or should all the nows senses
be grouped, then sl the verb senses?

speck o instamee of o type of word that abways ratses problems in bilingus! dictivnaries:
when used as itemizers 7 such words often give rise to o plethora of Ganslstions secording to

the oon emized (peck of dhust, speck of muad, specks of yellow efe.)

&cho organiesotion of multiple parts of speesh (aoun, medificr, verd), including
representatives of main sublypes of verb (intransitive, transitive, report verd) and wide range
ol divectional PPs,

echo partizipative in mudtiveord expressions {eheer 1o the echo. echu chamber, coho baek
ete.): where these should be shoswn {as headwords, nested hewdwords, within the entry inu
gpocinl sectiong €ie.)

e Furwy b el with med st the sdjective hut parts of specch that are notoriously
: awkwand to pin downin a bitingus! eatry (broud pegative quantificsideferminer)

might a3 o motat verb, frequently ruises problams of tarpet-language oquivatence: where no
it gguavalent existy, particwlar Jexieographicnl dirtegies nesd W bo developed (spocinlly
adagded enlry luyout, diseursive notes efe.)

Table 1. Some of the issues noted in our survey

2.2 Classifying the problems ,

The structured data constituted a database of lexicographic properties of lemmas (hence-
forth the lemma properties database, or LPD), i.e. those properties that have an immediate
impact on lexicographic decisions. We included in this database concepts from linguists such
as Apresjan, Cruse, Fillmore, Lakoff, Levin and Mel’Euk, whose work in lexical semantics
gave us a clearer view of what we had to do. An example is the use we made of Apresjan’s
seminal study of regular polysemy (see 4.2.2).

This allowed us to produce lexicographic profiles of words which we were considering as
candidates for the 100 sample entries, and to select the final 100 headwords on a systematic
basis, ensuring that most of the problems the dictionary team would come across in Phase 2
of the project had been tackled and solved in this preliminary stage.

3 The problems: principal microstructure decisions
The main microstructure issues on which decisions had to be taken are summarised in

|
3 This is Mel’Euk’s ‘Sing’ lexical function; see Mel’Buk er al (1984/1988/ 1992)
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this section: although our particular work was establishing the infrastructure for an English-
Irish dictionary with a detailed user profile (and therefore focussing only on English), the de-
cisions discussed here are relevant to every bilingual dictionary. We provided the publisher
with seven batches of sample entries. Each batch focussed on one of the key issues listed be-
low, and consisted of 12—15 entries and a discussion document offering alternative ways of
handling the data and proposing our preferred method.*

3.1 High-level structural division of lexical entries

~ This is the first decision regarding the overall microstructure organization: should the
top-level organizing principle for grouping the various lexical units’ of a lemma be (1) mean-
ing or (2) part of speech? This is a decision which must be made very early in the planning
phase because of its implications for the DTD.

3.2 Treatment of multi-word expressions and derived forms

How should multiword expressions (MWEs: essentially, compounds, phrasal verbs, id-
ioms) and derived forms be dealt with within the microstructure and what principles could be
established for deciding which types of MWE (if any) should be given headword status. An
early decision is needed on this point too, in order to establish a basic DTD.

3.3 Treatment of linguistic labels in dictionary and database

The actual types of label (domain, register, style, variety etc.) and the specific labels to be
made available to the lexicographers were established separately. This batch of sample en-
tries focussed on the circumstances in which a label should be used — in the initial source-
language analysis, in the translation material, and in the final version of the dictionary entry
— and those where some other type of indicating material would be more appropriate. The
scope of the label, both in SL and in TL text, was also discussed.

3.4 Treatment of Irish regional variants in dictionary and database

The issue here was to determine which regional vocabulary and syntactic variants should
be included in the target-language material, how these should be labelled (if at all), and — in
the absence of an accepted ‘standard’ Irish — whether there should be any prioritizing distinc-
tions made among the-various regional equivalents.

3.5 Function word entries: content, style and layout

The main decisions here related to the words to be considered as ‘function words’ (in par-
ticular, the grey area of English adverbial and prepositional particles), and how the functional
equivalents in the target language should be set out and exemplified. The methodology de-

4 Final decisions on all of these points were the responsibility of the publishing institution, Foras na Gaeilge.
5 This term is used as defined in Cruse (1986): essentially, a lemma in one of its meanings.
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vised for dealing lexicographically with semantic equivalence is not very helpful in such cas-
es.

3.6 Miscellaneous style issues

This batch of entries dealt with problems not addressed elsewhere. Each of them impact-
ed less critically on DTD design than those discussed in 3.1 — 3.5, but nonetheless had to be
accounted for in the Style Guide and DTD. They included dealing with abbreviations and
acronyms, productive prefixes and suffixes, and contracted forms, as well as showing verbs
with obligatory adjuncts, and resolving the various problems raised by nouns functioning as
itemizers.

3.7 Issues relating to Irish equivalence

The issues raised in this batch of entries are those which cause problems in every bilin-
gual dictionary: source-language (SL) items with no direct target-language (TL) translation;
those with partial semantic congruence, where either the SL item or the TL item is more spe-
cific than the other; instances where the denotational meaning of SL and TL items matched
but they diverged along the axes of register, style, or pragmatic force etc.; the approach to

" finding equivalents of culture-bound encyclopedic items such as Downing Street; and in
what circumstances a simple TL paraphrase of the SL item should be acceptable.

4 Analysing the problems: the lemma properties database

The database is designed to be stored in Microsoft Access or a similar database package
and to be queried on the basis of property type, actual property, or instantiating lemma. Still
incomplete, it contains 27 classes of lexicographic properties, which account for 581 actual
properties.

4.1 Classes of lexicographic properties

While some of these properties relate to the lemma (headword) itself, the great majority
relate to specific parts of speech and therefore to the lexical unit (LU) rather than the lemma.
The principal properties recorded about the lemma itself were:

* the various wordclasses of its LUs;

+ its lexical form (simple word, prefix, abbreviation, hyphenated, multiword etc.);

* its corpus profile (corpus frequency, preferred text type, regional variety etc.);

* the labels needed for its lexicographic description (domain, register etc.);

« miscellaneous properties (monosemous, polysemous, with non-homophone homograph
ete.); ‘

* its participation in multiword expressions;

» its participation in regular polysemy types (see 4.2.2);

* its participation in a lexical set for which a model (‘template’) entry was envisaged.

The remainder of the propertiés in the database were recorded individually for nouns,
verbs, adjectives, adverbs and function words and focussed on:
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* noun, verb etc. types (common/proper nouns; lexical, auxiliary, copular verbs and sub-
types of these; gradable, ungradable etc. adjectives and adverbs);

* semantic classes (human, artifact etc. nouns; motion, sound etc. verbs; colour, sound,
existential etc. adjectives; manner, degree, time etc. adverbs);

» morphological properties, both inflectional and derivational;

* syntactic properties (nouns that modify other nouns, nouns postmodified by an adver-
bial phrase, as in the journey home; the wide range of syntactic behaviour, especially com-
plementation, of verbs, adjectives and adverbs);

* participation in Levin-type alternations (for verbs and nouns);

« some other miscellaneous properties for each part of speech.

4.2 Some examples of lexicographic properties

Examples of two of these classes follow: lexical form of the lemma (headword) and regu-
lar polysemy participant.

4.2.1 Properties relating to the lexical form of the headword

The lexical form — or variations on this — of the lemma raises issues of content and layout
which impact on both macrostructure and microstructure. Some examples are shown in Table
2. :

properfy o at headwaord lssue
stophe wond bowrk, give, stz headword)
Franee
abbreviation {initiat the £C, the Eurepenn, British, | Where wilt the tull infonmation be given? Will
letters, promsamced a5 | BAC, MDD wetpon these he croseouforences? 11 e target knguage
letiers} has also an abbrevigied fonm, witl the full fomm of
the target fanguage be inclled and if w0 whare!
atrenyym (initial Lineseo, Noto | united, aoirth (a5 for abbrmnativn above)
Tetters, pronoanced a5
1 wordy
prefix {productivey anfsar, ex anth, cx- .. How o handle semantivally rich prefixes which
wifi many b attached $o 2 wide ronge of words,
suffix {productive) tatkfest, ~fest, ~free , «shy ‘How to handle similarfy peoductive suftines,
additive-fe,
work-aiiy
multivond lemmas ol vighy, Jn all, right, spite ... | Should there be multiword hendwords? I sn,
spite of define eriteria for headword status, Doecid how
(if at g w show links with other headwarnds,
hyphensied word froad-leafid, beoad, lenf, Oop, ‘How o hamdle compoands (hyphenated or non-
Sflopeeare enr byphonated) ~ a5 headwordy? Seoondary
heasdwonls? Delined? Not defined” oo,
has varinmg spelling ahanteiior aluminium Should both versions huve headsword sédus or
‘alumtinier ghmbd one vurgmt be given willin the entry Cor
(e piber? 1 1o eadwoads, where should the
mfoanmion be aiven?

Table 2. Issues raised by the lexical form of the lemma
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¢ : T

4.2.2 Properties relating to regular polysemy relationships

This class of properties is very large (163 items): it was compiled initially on the basis of
Apresjan’s work (see Apresjan 1973), and expanded as other instances of the phenomenon
surfaced in our analysis. This property does not generate lemma-specific problems. Howev-
er, the identification of types of regular polysemy allows the Style Guide to include instruc-
tions on how to deal with headwords which participate in each particular type of relationship,
making the overall approach to this aspect of the lexicography much more consistent. Table 3
contains a very short extract showing some types of regular polysemy.

property instantinting femmax g
COntain 3->eontenis » bow, s, ean, pockel, bag, six bopees on the flow
pliol, euse hrg nre the whole bove hitarsedf
COPaTeT u-2agsou o hox, ghss, peiad, case vix sfeerey glasses
adit half'a gloss af wing

CONLAINCE >t plaen ia ponkiet, box, oan, fin she fuad sowve ptoney i ker pocket
container e pockeied the change

danes w-rdance-music 1 gD, qulekscep, reel {0 frewyeinng the tongo

>

»

D)

*

*

L

L]

* giey played severnl tanpos
® Pra fearning See dngo

¢ By sangowd rotind the room:
»

[ ]

*

L

.

*

.

.

dared pesdo that danee 7 tarmgn, qicickstep, foxeeat .

frait of plant m->plant o rusplarey, apple, & bowd af ruspberries
t
arange; stamdberey & fetd of waspbervies
trees n->ils wood # aak, eadar, ebm. piny, three old gines belind the husese
sy .. fable made of pioe
tets £ Wvaseted naof u mahogany, wabmi, ook, yew siresele £ wakiogany

codour of that wood 1 mad
aniimial riis Fur or ki e aeink, aepetined, i, feopard,
crocodite

e rich grahagany of hue hair
o fake fill wf ewacadiles
o eroevatle handbug

Table 3. Some types of regular polysemy recorded in the database

5 Solving the problems: lexicographic profiles

A list was drawn up of over 400 lemmas known to be problematic, each lemma was
checked against the appropriate property classes and its lexicographic profile was extracted.
Our aim was to collect words as disparate as possible with regard to all aspects of inherent
properties and corpus use, thus ensuring policy decisions on as many as possible points of
macrostructure and microstructure. One example suffices, that of echo.

5.1 Case study: lexicographic proﬁlé of echo

Table 4 contains the lexicographic profile of the lemma echo, drawn from our database.
The order in which the properties are listed has no significance. These profiles help to ensure
that the words chosen as headwords of sample entries cover as many issues as possible. The
implications for dictionary entry structure of most of these properties are for the most part
transparent, but an explanatory note has been included where there could be some confusion.
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property

of lemtma echo

note on policy decision

1 lexisal fora: simple
weord

2 corgass profite’: mow
lrequency: lemms

30,68 per million words

Fregueacy and ronking of femmas and 1115 can
affoed the depth of treatnent, particelaty in
Jearners” dictiomaries,

31 corpug profile 5089 ceho i the 5089 most frequent poun in the
fresquency ik noun onrpus (see note o}

4 | enrpass profile: 3581 st is U 35817 must froquent vezh in the
freguency tuk: verb copus (g oote shove)

5 bebongs o & word echoing adjective Marphologieadly rolated headwords can

family’

{echoing fortsteps)

influence treatment of & kmmu.

6 polvsemons losma

severi] diciippary samses g,
£ Bois werdow echowd
23 1 echo these senlimenty

Relats ty sense orduring, also hicsarchical or
non-hierarchical sense numbering e,

“

P = noun

Lot vou ey the eche?

b3 Pro-s = verb

His voiee echund down the el

Y noun subty e oount
Boun

o Sencding ont sowds and
fisumtiniy 10 the eckws

Subtypes of noan relate o deoizions on p-o-s
markers in dicionary. e.g. ae, mu ...

W | poun sublype:
BECOUNE pOkN

o WSR3l sOCHovts ol Tols
of wcho 83 inake recards thai
appeaked b olhe listoners,

See note nL9.

| noun syntas: (head of
NP subject of VP

The ancapeeted echo startled us
alf.

Making sare ol svatactic possibatities age
covenud: some touns rancly o never s in
this position, and this must be noted where
ndevat.

£2 | noun syntax: Chead of § Be heavred o loud ecko. Sex nete above at EE,
NPy objeet of VP
£3 | pown semontse i¥e heard & load echa. This i3 o conoept lons fromme semuntics; soe

. 1
[reme s sound

Alking et gf 2003y and Fiklmore et ol (2003),
Nating the seimantics helps W ensure that the
sample bradwords re us disparie s possible,
senantically.

14 Nl semantic
froome: becoming

It was art echo of furomer
happiness,

See no at 13,

gwate

3 | moun morphobogy: eolaes How 4o show source language plurals in the
pleizal in ey dictionisy.

ko | poun: movphotogy: 1) #walf echie See Levin (1993, Cheek i melntionship hokls
verbederived pero ) hear cor ochin aceoss scenantically distinet LU, Pelicy onhow
vl 1o handte this if so and if not.

6 Statistics taken from the British National Corpus (www.natcorp.ox.ac.uk/).
7 “Semantic frames are schematic representations of situation types (eating, spying, removing, classifying, etc.) to-
gether with lists of the kinds of participants, props, and other conceptual roles that are seen as components of such
situations.” FAQs on FrameNet website, www.icsi.berkeley.edu/~framenet/. See also Fontenelle (2003).
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teleconun unications

property of lewmma echo note on policy decition
17 | noan iz element in vcho chambeér
MWE tes chaer 10 e vcho
I8 1 in MWE typeridiown: | cheerecbcheering to the echo How o show flexibility (o1 not) of MWEs.
mosphoesy Nt
thexible
19| in MWEIyper echo chamber, phug! echo Heoww do handle pleral of compownd nowuns: here
compomnd mag chambars the pland marked on 2 componen, bud some
compourst aouns (e, courd muariel mark
plural on 19 compioent:
| eow mataphogical . iacaniny echoen of past events, | How o handle productive use of mataphor i
extenston longumge, yiclding wses which sre not st
enouph to bo treated ax dictionary senses. Soe
Lakoff & Johnson (F980),
26| verbshiype: Ttz shont echened acvoss the Subtypes of cerb sehilo o devisions an pans
ingunsitive waffen. mukers in dictionary. e v, v, vii, .- How to
dond with trunsitivity/ intronsitivily I enlry
Tavout.
22 | verbsublype Hu gohoes this view, See note obove at 21,
Iransitive
23 | verb subtvpe: “Because of the play? ” b See note sbove at 21,
Teporting verh sehond mockingly
24 | verbsemantic rame: | The sound echoed round the Sew node at 13,
sonnd FOOM, ’
25 | verd: semantic frome: § £ o fapey t0 eche thase Seepoiem 13,
comannication seniitrdrils.
26 | verb: morphelogy: echars, eohoed, cehoing How o show virh milsctions, which 1ype to
wieak vh inelude, and which o consider defhuli.
i, ~ing, ~od
27 | verd:metupharical We puinted the beoms green 1o How o handle metaphoricsd nmeaniyg extensions
exiension sk thy oofowr of the firnitire, | whish are not “seU enough to be treatod ws
distionasy senses. Sce Lakoft & Johigon (1980)
2| verbiinalienmtion: 1) theldr vaices echoed i the kol | Sec Levin (1993),
vy Kviobs 0 Y By e Botl ochoed with their
<> ¥overds with X S—
29 | vardis element in Fhre somnted ricocheted off the How t handke lntransitive verb + particle
MAWE type: phrasat walls and echoud back. phrasal wils,
verh - VEADV 1
intransitive
30| verd is slement in Vi stuge but echoey hack the Hew o andke tsansitive verh -+ particls phyasal
MWE tvpe: phmsal public vaiew, uits,
verh» VADY
transitive
S31 | lebeliype: domain: Thore s an gede on e Sine, A lubelling policy is essentiol, together with s

lizt of agreed] tubels and bovw they will beused.

Table 4 Lexicographic profile of echo
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6 Applying lexicographic profiles

The lexicographic profiles of the 100 headwords selected for the sample entries generated
principled decisions on the type of information to be included in the dictionary entry, how
that information was to be shown, how different types of entry were to be structured and how
the information types fitted together to make up that structure. From there, we were able to
go on and establish the DTD and write the Style Guide.

6.1 The DTD

The DTD defines the structure of the different types of entry in the dictionary, and the use
of the lemma properties database in the selection of sample entries enabled us to write the
DTD with a high level of confidence that no major issue had been overlooked.

Every aspect of the lexicography of each headword was thoroughly studied: for instance,
our analysis of different multiword expressions led us to conclude that — in this one-volume
print dictionary ~ we needed to retain a good deal of flexibility with regard to the status of
compounds. Thus, in the DTD, a Compound Container can contain essentially the same
structure as a full lexical Dictionary Entry, allowing lexicographers at the final stage of edit-
ing® to decide (on the basis of the Style Guide) whether a specific compound should be given
headword status or shown within the body of an entry, as this DTD extract® shows:

<IELEMBHT DEnt HwdGmn, (SenBlk | PwkMWEBLK | PhxVELK | WsgNotoUnt |
XRefCcnt | PwkSenCnt | RegVarNeteCnt | COMMENTI*) >

<!ELEMENT CpdCnt (CpdGp, (SernBlk | PwkSanCnt | UsgNoteCnt | XRefCnt |
COMMEHT) *) >

6.2 The Style Guide

On the basis of a comprehensive sampling of headwords participating in multiword con-
structions, the Style Guide contained quite explicit guidelines on how to handle these, as is
shown in the following extract from the manual used by editors compiling the bilingual entry:

148 Compounds - pouns _ A

In the framework, all compounds essocinted with o headword sre coninined i the
CPDBE wilin te MWEBK. You shoukd consider esch carefully. All those that
merit Tull compowsd-headword status gecording 1o the prineiples discussed nbove
shoubd Be promoded to full headword entries mxd tresled separately a5 4uch
(CpdEnt}. Any fhat do not should be subswmed in the modifier sense within the
main entry,

8 The three stages of editing were (1) initial source-language analysis, recorded in a database (“the framework™); (2)
target-language translations added to database; (3) extraction from this material of the polished bilingual entry.

9 The abbreviations CPDBIKk etc. are labels used to define elements of entry structure in the DTD and to signpost
them in the dictionary editing software.
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7 Cuonclusion

The lemma properties database jprovided a systematic approach to policy decision-mak-
ing in a new corpus-based dictionary project. By applying the ideas of theoretical linguists,
and using our many years of lexicographic experience, we ensured that most difficulties
which would be encountered during the course of dictionary editing had been carefully con-
sidered and instructions on how to handle them encoded into the style guide, and that the
software was running on a comprehensive and flexible DTD.
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