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1 Introduction

This report presents an overview of the software deliverable 4.1 Online Dictionary Post-Editing and
Presentation Module. We briefly outline the rationale behind the tools developed, the methodology

that was involved and, finally, present an overview of the functions of the software.

This project received funding from the European Union's Horizon 2020 research and innovation programme under grant
agreement No 731015. The information and views set out in this publication are those of the author(s) and do not necessarily
reflect the official opinion of the European Union.
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2 Background: dictionary post-editing

The relationship between lexicography and text corpora has been well described in [2] in terms of

“corpus revolutions”.

The first corpus revolution was when the corpus was born as a digital medium representing the source
of empirical evidence in linguistics and in lexicography in particular so that linguistic introspection

could be largely replaced by language evidence.

The second corpus revolution happened when the size of the corpora started growing. On one hand,
this allowed lexicographers to get more reliable evidence for more words and multi-word expressions,
on the other hand it was no longer feasible to inspect corpus contents manually by mere
concordances. Sophisticated extraction tools like Sketch Engine [1] had to be developed so that

lexicographers could analyse multi-billion corpora efficiently.

This deliverable addresses the third corpus revolution that is happening now: the post-editing
revolution. Using advanced natural language processing tools and methods it is possible to construct
a whole dictionary draft fully automatically and let lexicographers only correct, i.e. post-edit, the
missing or unsuitable information. Within the scope of this deliverable, an online platform has been
developed allowing users to import automatically created dictionary drafts and post-edit them
efficiently while preserving access to the underlying corpus evidence. The development was carried
out within the scope of the Lexonomy [3] dictionary writing system that has been enhanced with these

post-editing features.
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3 Sketch Engine

SKETCH
ENGINE

Figure 1: SketchEngine access on sketchengine.eu

Sketch Engine is corpus management, corpus building and text analysis software developed by Lexical
Computing (find more [1]). Originally developed for lexicography, it is now used by a variety of users
such as lexicographers, researchers in corpus linguistics, translators, interpreters, language teachers,
language learners and others in need of understanding how language is used. Sketch Engine currently
contains corpora in 90+ languages and supports user corpus building in all of them. The largest corpora
consist of texts in the total length of 40 billion words and their size grows daily. Some of the corpora

are the largest available corpora in the language.

Sketch Engine is a complex suite of a variety of tools designed for searching effectively large text
collections of billions of words according to complex and linguistically motivated queries. Sketch

Engine is designed with a special emphasis on scalability and search speed.

OneClick Dictionary — The idea behind the OneClick Dictionary tool consists in the belief that
dictionary making and dictionary editing could be much more productive, faster and cheaper if
dictionary entries were pre-generated automatically with data coming from text corpora (Figure 2).
Such dictionary drafts would still need to be post-edited by lexicographers but deleting, amending and
rephrasing is more productive than developing dictionary entries from scratch. OneClick Dictionary
triggers all the Sketch Engine tools and produces a list of the most frequent words (using Wordlist) or
the list of the most typical words (using Keywords & Terms). It also adds information about the most
typical collocations (using Word Sketch), example sentences (using the concordance with GDEX),
translations (using parallel corpora), synonyms (using Thesaurus), word forms, part of speech or
definitions. The user can also activate automatic word sense disambiguation. The final database of

dictionary entries is automatically pushed to Lexonomy [3] for post editing.
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ONE-CLICK DICTIONARY | My photography corpus.

Looking for your previously created dictionaries? Go to Lexonomy to find them.

~  Headwords generation

Source
@ WMost specific words and Maximum number of ~/ Filter non-

multi-words entries words
Extract _»:e-,-";. ds and terms by 10
comparing this corpus to one of
our reference corpora and use
these as headwords.
QO Most frequent words
Keywords reference corpus Minimum frequency Regular expression filter
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Figure 2: OneClick Dictionary - setting up the building of a new dictionary draft from a corpus.

OnecClick Dictionary is not limited to professional lexicography but is also designed for spontaneous
lexicography — small projects of lexicographic nature such as glossaries and domain-specific wordlists
and dictionaries often prepared by teachers or other professionals without formal training in
lexicography. Such projects are numerous at various academic and educational institutions and the

OnecClick Dictionary tool will provide the needed support and simplicity.

This project received funding from the European Union's Horizon 2020 research and innovation programme under grant
agreement No 731015. The information and views set out in this publication are those of the author(s) and do not necessarily
reflect the official opinion of the European Union.
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4 Lexonomy

Figure 3: Lexonomy access on www.lexonomy.eu.

Lexonomy is a cloud-based open-source dictionary writing and online dictionary publishing system
(see more in [3]) which is highly scalable and can adapt to large dictionary projects as well as small
lexicographic works such as editing and online publishing of domain-specific glossaries, wordlists or
terminology resources. Lexonomy allows editing from scratch but also accepts automatically
generated dictionary drafts pushed to Lexonomy from Sketch Engine via a dedicated connection.
During the editing process, users can also pull data from the corpora in Sketch Engine whenever they
are needed during the entry editing process. The final dictionary can be exported or simply published

online, accessible via a dedicated link in a desktop and mobile-friendly (Figure 9) user interface.

Dictionary of photography [NED) v
, | 25 = New ID 618 3 4 Edit Clone || @ Delete
B aperture n
camera shake )
small j
default value
DOF maximum j
DSLR large j
DSLRs At the small apertures involved this is a valid assumption.
focal length :

Just use a tripod and choose the smallest aperture you have if
image quality )

you need depth of field.

image sensor Do you really need a high aperture wide angle lens?
image stabilization zoom, siit, diameter, optic, lens, shutter, magnification,
Iso width, iso, sensor
lens .
maximum n
macro lens T

Figure 4: A dictionary entry within Lexonomy.
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Dictionary templates

Lexonomy supports dictionary templates which define what elements dictionary entries should or
must contain. Each piece of a dictionary entry information such as pronunciation, definition, example,
synonym, collocation, translation etc. can be defined as optional or compulsory, the number of such
elements within the same dictionary entry can also be defined. The content of some elements can be
limited to only a finite list of values such as the list of part of speech abbreviations. Any such
restrictions can be defined by the user. This ensures consistency across all dictionary entries. Each
dictionary template can contain an unlimited number of dictionary entry templates to accommodate
different dictionary entry types. For example, dictionary entries for frequently used words with a large
number of senses will have a different structure and will contain different amount and type of

information than entries for rarely used words with only one sense.
Editing the dictionary

The dictionary editing interface was specifically designed for users with little or no knowledge of the
XML data format. [3] The interface automatically looks after the correct XML data structure (see Figure
5) and completely eliminates the error-prone procedure of typing the XML code manually. The XML
elements are never typed but, instead, they are selected from a predefined list of elements. The list

can be modified by the user.
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Figure 5: Editing particular attributes of a dictionary entry within Lexonomy.

Apart from operating the interface with the mouse, all editing features are also accessible via the

keyboard for greater productivity.
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5 Dictionary post-editing
Pull model

The post-editing process may require the access to the underlying linguistic evidence in the corpus in
Sketch Engine. The lexicographer may also need to pull or retrieve more data from the corpus into the
dictionary entry. Lexonomy addresses these needs with a pull model, i.e. a procedure of accessing
corpus data from the Lexonomy interface instead of leaving the Lexonomy interface and switching to

Sketch Engine.

A dictionary draft in Lexonomy can be linked to a corpus in Sketch Engine which should be used to
retrieve additional data or to check the usage in the authentic texts in the corpus. Each dictionary
project can be linked to a different corpus in Sketch Engine to acknowledge the fact that a domain
specific glossary might need to draw data from a different data source (corpus) than a general

language dictionary.

Figure 6 shows the Sketch Engine tools which are accessible directly from the Lexonomy interface.
When in editing mode, there is a Sketch Engine button (1) at the top of the entry with access to the
following options: (2) tools to retrieve additional data from a corpus in Sketch Engine without leaving
the Lexonomy interface and (3) links leading to the relevant section of the Sketch Engine interface

where the full suite of search and analytical options is available for advanced and specific queries.

Dictionary of photography INEL)
25 = New D 618 b = save- = Cancel
B entry: -

aperture ) ——‘{b

@ Find examples <sxamplecontainer

camera shake

default value . @ Find collocations <collocation
DOF @ Find thesaurus items cthesauruszten 4
DSLR @ Find definitions items <definition speecn
DSLRs
@ Show word sketch...
focal length
i ) @ Show concordance...
image quality ~ 4
@ Show thesaurus... -

image sensor

w-«collocatePartOfspeech-j</collocatePartCfspesch
image stabilization

150

collecation

Figure 6: Interlinks between dictionary entries in Lexonomy and corresponding examples from Sketch Engine.
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Find examples — This option will generate a concordance of the headword and will use the GDEX
technology to evaluate the sentences according to their suitability to serve as dictionary examples.
The most suitable sentences will be offered to the user who can select the ones that should be
imported into the dictionary entry. Sentences are evaluated on their length, the difficulty of words
(word frequency), the inclusion of brand names, proper nouns, references outside of the sentence
and other expressions and linguistic features which might prevent understanding the meaning of the
sentence when used outside the original context. The sentences are also evaluated with respect to

ideologies or culturally sensitive topics.

Lexonomy contains two modes of searching for examples: automatic - this option will find all
sentences containing the headword without the user having to type the search word, and CQL - this
option makes use of the Corpus Query Language allowing the user to specified detailed criteria
including parts of speech or morphological and grammatical criteria. The CQL also allows searching for

lexical or grammatical structures by using linguistic parameters without specifying concrete words.

Find collocations — This option will generate the most typical collocations of the headword using the
words sketch in Sketch Engine and will present a list of collocations for inclusion into the dictionary

entry.

Find thesaurus items — This option will generate a list of thesaurus entries which might be synonyms
or words belonging to the same semantic field. The ones selected by the user will be imported to the

dictionary entry.

Find definitions — This option will generate a concordance of the headword and will evaluate the
sentences according to their suitability to serve as definitions of the headword. The user should then

select the ones to be imported into the entry.

All data pulled from Sketch Engine into Lexonomy during the post-editing process are first placed into
a lay-by on the right of the screen (Figure 7). The lay-by can be used for storing any elements of the
dictionary entry for later use or for revision by the editor before including them into the dictionary

entry. The elements can be drag-and-dropped from the lay-by to the entry or from the entry to the

lay-by.
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Dictionary of photography Configure Download Upload ondrej. matuska@sketchengine.co.uk ¥

V| 2= New D 817 3 H save = Cancel Clone @ Delete ©
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E - <entry> 6) v » 5]
lens #<headwordContainer> mirrorless j </hs

E i <exampleCentainers

macro lens - #<sense>| Their mirrorless flagshi|

ii<example> <h>Mirrorless</h>-cameras are the fastest grow
macro </entry>
photography </exampleContainer>
manual focus -~ B -ii<exampleContainer>
mirrorless i <example>A-<h>mirrorless</h>-photographer could probably
Nikon </exampleContainer>

optical zoom -
P7000
sharpness
shutter

shutter speed -~

viewfinder - .

Figure 7: Lexonomy: entry lay-by.

Collaborative editing

Lexonomy supports collaborative work which is vital to lexicographic projects. Additional users can be

granted access to the unpublished dictionary.

Dictionary of photography =G

[ saver = cancel

Users

ondre].matuska@sketchengine.co.uk
7 Edit ¥ Configure ¥ Download # Upload x

Jjohn.doe@senditbox.io
# Edit Configure [# Download Upload x

@ Add

Figure 8: A list of access privileges to a dictionary in Lexonomy.
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Different levels of access can be assigned as seen in Figure 8:

Edit - the user can make changes to the content of the dictionary entries. This setting is useful for

dictionary editors.

Configure - the user can edit the configuration of the dictionary. This setting is for project managers

or team leaders.

Download - this setting allows the user to download the content of the dictionary in a format that

allows importing the content into various types of other software.
Upload - this setting allows the user to upload additional data into the dictionary.

These settings do not affect who has access to the dictionary after the dictionary is published.
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6 Dictionary presentation

The relationship between lexicography and text corpora has been well described in [2] in terms of

“corpus revolutions”.

Lexonomy is also designed as a dictionary publishing system allowing to immediately publish the
dictionary content online and also configure the appearance of each element within the dictionary

entries.
Dictionary visualisation

Each element within the dictionary entry has its default styling (colour, font size, the use of italics or
boldface). The user can, however, override this styling to adapt it to the concrete lexicographic project.
Custom dictionary entry elements can be defined to accommodate complex formatting of various
types of entries long entries with multiple senses or sections. Lexonomy also supports conditional
formatting and scripting which can be used to automatically adapt the visualisation of individual
entries depending on the data they contain. For example, if the number of senses of an entry exceeds
a certain limit, a word sense disambiguation menu will be shown at the beginning of the entry while

it will stay hidden with short entries.
Search configuration

The dictionary interface includes search functionality whose behaviour depends on the settings in the
dictionary configuration. The search can be configured to only search in headwords, to search in all
elements or to define which elements should be left out of the search. Therefore it is possible to
configure the dictionary to only allow searching headwords and definitions but not example

sentences.
Publishing the dictionary

The dictionary can be published at any moment by changing the status from private to public. The
dictionary will become available online at a dedicated automatically generated or user-defined URL.
Publishing the dictionary online will present the data via a responsive web interface which adapts to

the screens of mobile devices (Figure 9) as well as desktop monitors (Figure 10).
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Lexonomy facilitates the distribution of the final product making it immediately accessible to the

widest possible audience.

< LEXONOMY >

Dictionary of photography

macro lens n

— A macro lens has a reproduction ratio of 1:1
on the film or sensor plane. With small
sensor format digital cameras an actual
reproduction ratio of 1:1 is rarely achieved or
needed to take macro photographs. The
macro lens is a big help for the sharpness
factor. A macro lens is a lens which allows
1:1 magnification.

Most modern macro lenses use an
autofocus system.

Prime lenses will be significantly sharper
than zoom lenses and macro lenses can be
incredibly sharp.

What macro lens did you use on these

shots?

Figure 9: Mobile resolution of Lexonomy.

The data can also be downloaded in a standardized XML format suitable for processing into a print

dictionary or for inclusion into another application or software
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( LEXOMNMOMY )

Dictionary of photography

macro lens n

— A macro lens has a reproduction ratio of 1:1 on the film or sensor plane.

With small sensor format digital cameras an actual reproduction ratio of
1:1 is rarely achieved or needed to take macro photographs.

Most modern macro lenses use an autofocus system.

Prime lenses will be significantly sharper than zoom lenses and macro
lenses can be incredibly sharp.

What macro lens did you use on these shots?

Figure 10: Lexonomy on desktop monitors.
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