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Abstract

The present study proposes an innovative way of expanding the lexical repository of Chinese
Wordnet (CWN). Fine-grained as the senses and sense facets of its entries are, the current status
of CWN fails to include such high-frequency words as aiging (‘love’) and such high-familiarity
words as guanxin (‘to care’) due to the lack of linguistic manpower. In view of this limited
inclusion of words on CWN, we propose to extend its lexical knowledge by constructing a wiki
for CWN, or CWIKIN—a collaborative platform on which registered users can contribute to
CWN by adding new entries, editing existing ones and rating one another’s contribution to
ensure the quality of collective intelligence. What distinguishes CWIKIN from a typical wiki is
that it presents synonymous sets of Chinese words that are currently only implicitly represented
on CWN, and helps users in adding those words as well as various lexical semantic relations by
suggesting potential equivalents along with their parts-of-speech, definitions and example
sentences bootstrapped from Princeton WordNet via Sinica BOW, a bilingual ontological
wordnet. We believe that the proposed platform will facilitate the enrichment of Chinese
Lexical Resources in the context of Web collective intelligence and contribute to the
advancement of Chinese Lexicography.
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1. Introduction

Advances in information technology have made possible unlimited and unprecedented
ways to present lexical information, as Beckwith ez al. (1993: 1) put it when they innovated in
weaving the English lexicon on Princeton WordNet (PWN) (Miller 1995; Fellbaum 1998) by
using conceptual-semantic and lexical relations. Two decades after this innovation of organizing
and presenting a lexicon—an era where relying on collective intelligence to produce knowledge,
or wikification, has become more common than ever (cf. Thagard 2006)—we introduce a
collaborative way of enriching lexical entries on a wordnet, in this case, a Mandarin Chinese
version of WordNet, or Chinese Wordnet (CWN), a project initiated by Huang and Hsieh (2010)
and arguably one of the most important Chinese lexical resources currently available. In light of
the open-ended nature of lexicon and the basically unlimited productivity of various
morphological and semantic processes, such content-oriented website as the wordnet is best
constructed along with a wiki that enables timely updating and ensures long-term maintenance
of the website’s content. In this regard, we propose that the practice of wikification be applied to
adding, editing and evaluating entries on CWN. It is our hope that the addition of a wiki to
CWN, or CWIKIN, will not only increase the quantity, but also enhance the quality of its lexical
entries, and in turn benefit communities of linguists as well as learners of Chinese.

Prior to presenting the design and workings of CWIKIN, we will first review a couple
of the major wordnets (e.g. PWN and GermaNet) along with CWN, with a special focus on the
collecting and updating of lexical information on each platform. It is to be shown that WordNet
and the other wordnets that have followed suit, including CWN, are in general limited to a
lexical repository that is closed in design. That is, except for the release of a newer version of
major revision, the amount of lexical entries as well as the information contained within is
fixed, and the wordnet cannot be readily updated when a new word is coined or a new sense is
developed, not to mention words or senses that were simply not included in the first place.

With the addition of such a collaborative platform as CWIKIN, however, the foregoing
revision issues with wordnets can be solved easily, or to be more precise, collectively. The idea
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of CWIKIN is rightly in the spirit of such websites as Wikipedia and its lexical companion
Wiktionary, which have both benefited greatly from collaboration from around the world and
respectively proven to be an informative encyclopedia and a reliable multilingual dictionary.
Section 3 is devoted to the specification of CWIKIN and how it has been designed differently
from a typical wiki to qualify for one that is tailor-made for CWN.

Despite the many advantages brought forth by its nature of cooperation, the practice of
wikification is not without its limitations. In the penultimate and ultimate sections of this paper,
we present a preliminary survey of what some users of CWIKIN have reported to be
problematic, along with the corresponding adjustments that we have made, and finally discuss
how we can improve CWIKIN in the future.

2. Literature review

While we may be among the first to introduce the idea of wikification to the wordnets, it
should have been the awareness and aspiration of many wordnet builders or users to revise and
extend the lexical databases of wordnets. In this section, we look at the design and
implementation of Princeton WordNet, GermaNet and Chinese Wordnet as three representative
examples, and some of the best efforts for modifying and expanding the lexical repository of
each individual wordnet.

2.1 Princeton WordNet and its development tools

The first and foremost of its kind, Princeton WordNet (PWN), or simply WordNet,
clusters English words that share similar, if not identical, meanings into a synset: a synonymous
set of word-sense pairs that comes with a definition of the shared concept. Synsets are
interlinked by semantic relations like synonymy, hyponymy and meronymy, to name but a few.
According to its official website, the current, third version of PWN contains around 155,000
words that are organized in more than 117,000 synsets, which cover a total of nearly 207,000
word-sense pairs.

Since the inception of PWN two decades ago, a number of browsers/editors have been
developed for PWN and wordnets of languages other than English. Among the browsing/editing
tools, WS4LR (Obradovi¢ & Stankovi¢ 2007), short for WorkStation for Lexical Resources, is a
multifunctional one mainly based upon the functionalities of VisDic (Hordak & Smrz 2004).
WSA4LR is designed to manipulate lexical resources from different sources; that is, in addition to
wordnets, the software also reads files of electronic dictionaries, aligned texts and transducers.
Due to the scope of the study, we limit our discussion of WS4LR to its support for wordnets.

Chief among the wordnet features of WS4LR are modification of existing synsets,
addition of new synsets and juxtaposition of two wordnets. Once a user has retrieved his desired
synsets from the wordnet, he can then proceed to the edit view (Figure 1) and modify their
words-sense pairs, definition, usage, and semantic relations with other synsets. To add a new
synset to a wordnet, WS4LR allows the user to navigate through a hypernym/hyponym tree and
see if the synset can be placed as a hyponym of the synsets that already exist in the database.
Moreover, WS4LR offers the functionality of working with two wordnets at the same time. That
is, owing to the fact that most wordnets are aligned with PWN in their arrangement of concepts,
the user can make reference to PWN on one side of the window while editing their own wordnet
on the other. Therefore, the user is allowed to see if the concept of the synset being added to
their wordnet corresponds to any of the existing synsets of PWN. If so, the user can simply
place the new synset where its corresponding synset is found within the conceptual network of
PWN, as shown in Figure 2.

However useful its functionalities and user-friendly its graphical user interface, WS4LR
is best suited for well-trained lexicographers only, given that it requires a basic understanding of
lexical semantics as well as the idea of synsets to use the system.
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Figure 2: Juxtaposition of two wordnets

2.2 GermaNet and its development tools

Along the same lines of PWN, GermaNet (Hamp & Feldweg 1997; Kunze & Lemnitzer
2002) assumes the same database format and key structural principles. As with PWN,
GermaNet uses a synset as the central unit to weave the lexicon; unlike PWN, however,
GermaNet takes a taxonomical approach to represent all parts-of-speech, whereas PWN only
represents nouns in a taxonomy. According to its official website, GermaNet as of now
encompasses some 111,000 words (or in its own terms Jexical units) that are organized in almost
85,000 synsets.

For more than decade since its debut in 1997, GermaNet had been developed based on
so-called lexicographers’ files that were originally used by PWN. Because of the complexity of
their format, basing GermaNet on the files was prone to errors. Without the automation of
checking data consistency of such format, it was of difficulty to detect syntactic errors in the
files or hierarchical inconsistencies within the taxonomy of GermaNet. In view of the problems,
Henrich and Hinrichs (2010) developed GernEdiT, which features the following four functions:
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replacing the lexicographers’ files with a graphical user interface, adopting a relational database,
exporting data in XML and facilitating the process of data consistency checking.

As an alternative to the error-prone lexicographers’ files, GernEdiT enables the user to
access, modify, and extend GermaNet via simple button clicking and form editing. Also, to
insert new synsets and lexical units, it provides the function of searching for words and synsets
that helps the user locate the appropriate place in the hierarchy, as shown in Figure 3.

000 GernEdiT - The GermaNet Editing Tool
Editor GermaNet
Search

Search History

OrthForm or Id:  Nuss  Ignore Case Find Nuss telefonieren ) sonnig
Synsets
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46830 nomen Pflanze  [Nuss, Nub]

(“Add New Hyponym ) (" Delete Synset ) (_Add New LexUnit ) (" Useas From ) ( UseasTo )

Lexical Units

Lex UnitId | SynsetId | Orth Form |Orth Var | O1d Orth Form | Old Orth Var | Named Entity _ Artificial | Style Marking
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Figure 3: Main view of GernEdiT
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Moreover, the system serves as an interface to a relational database. Unlike the
traditional files that could be edited by one lexicographer at one time, the adoption of the
database enables more than one lexicographer to work in parallel. As for data transformation,
GernEdiT supports export in several formats, and it is possible to export a list of verbs with
their corresponding frames and examples (Figure 4). Lastly, GernEdiT automatically attends to
the integrity of inputs and enforces the connectedness of the hierarchy when adding new entries.
For instance, the main orthographic form of a lexical unit may never be empty, and if a synset
contains only a single member, it is not possible to delete that lexical unit; besides, if the

deletion of a synset would disrupt the connectedness of GermaNet, it is impossible to delete that
synset.

! Conceptual Relations Editor ~ Graph with Hyperonyms and Hyponyms Lexical Relations Editor ~ Examples and Frames !

Examples

Example Id | Text Frame Type
8401 Sie hat die Augen gebffnet. NN.AN
8402 Er offnet die Weinflasche mit einem Korkenzieher. NN.AN.Bs
8403 Er offnete ihr die Tar. NN.AN.Dn

12185 Er offnete das Buch.
(“Add New Example )

NN.AN

Frames

Frame Id |Frame Type
8367 NN.AN
8368 NN.AN.Bs
8369  NN.AN.Dn

Add New Frame

Figure 4: Examples and frames
Despite its full-featured functionality, like WS4LR, the user-friendliness of GernEdiT is

rather limited to lexicographers. Without some basic knowledge of lexical semantics and the
notion of synsets, it would be of difficulty to use the system.
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2.3 Chinese Wordnet and its development tools

A Mandarin Chinese version of PWN, Chinese Wordnet (CWN) was first constructed
based on translational equivalents of PWN mapped to Suggested Upper Merged Ontology
(SUMO) (Huang 2004). A successive reconstruction of CWN from scratch was later initiated by
Huang and Hsieh (2010) and has been released this year with an open-source license. CWN
takes a different approach in representing lexical meanings, e.g. it further distinguishes senses
and meaning facets. Also, CWN uses an additional type of lexical semantic relation, i.e.
paranymy, to cluster coordinate terms (or so-called “sister terms”) such as colors and seasons of
the year. Currently, CWN includes over 12,000 words that are organized in some 13,000
synsets, which cover more than 28,000 word-sense pairs and 6,000 word-meaning facet pairs.

As with WS4LR for PWN alongside other wordnets and GernEdiT for GermaNet,
CWN has SSMS (Huang et al., 2005), short for Sinica Sense Management System, as its
development tool, as shown in Figure 5. Like WS4LR and GernEdiT, SSMS features a
graphical user interface via which adding and editing synsets is made easy.
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Figure 5: User graphical interface of SSMS

The most distinguishing feature of SSMS goes to its functionality of cross-referencing:
When a word is called up for analysis, all existing records containing the word will be
prompted, inclusive of not only lexical semantic relations, but also sense definitions and
explanatory notes in which the word is found. This particular feature allows sense relations to be
clearly defined and inconsistencies to be detected. Also, cross-referencing helps the user narrow
down to a set of control vocabulary in describing senses, and thus contributes to descriptive
consistency throughout the sense-defining process. Another equally significant feature of SSMS
is its linkage to a bilingual wordnet, Sinica BOW (Huang 2004), or Bilingual Ontological
Wordnet. Potential synset correspondences with PWN are presented after a Chinese word is
chosen. This feature allows for cross-lingual consistency between Chinese and English.

However, owing to lack of linguistic manpower, the current development of CWN via
SSMS has come to a halt, and as with the systems for other wordnets, SSMS stays inaccessible
to users without knowing the fundamentals of sense relations and synonymous sets. In order to
continue the development of CWN, we propose CWIKIN, a collaborative platform whereby
people around the world, with or without prior knowledge of linguistics and wordnets, can
contribute to the contents of CWN.

3. Design, integration and promotion of CWIKIN

As PWN is intended to approximate the mental lexicon rather than serve as a dictionary,
we expect the next version of CWN to be grounded on a more solid, broader psychological-
empirical construct—a goal that CWIKIN helps aggregate the public to achieve. As Wikipedia
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has proven to be successful and shattered the idea that the compilation of an encyclopedia
should be exclusive to “experts”, CWIKIN is meant for CWN, which was also limited to
lexicographers initially, to become open to “experts in the crowd” to contribute to its contents.

The most defining characteristic of CWIKIN, which is intended as a wiki for the
enrichment and management of CWN, is that of collaboration. Like any other wikis, CWIKIN
relies upon the joint efforts of a community of users to add to its contents, quantity- and quality-
wise. Another major feature is that CWIKIN facilitates the wikification process by actively
presenting words that are currently absent from CWN, and automatically retrieving from Sinica
BOW information of their potential English counterparts for the editor’s reference. Still another
crucial characteristic is its integration with the most popular social network site nowadays—
Facebook. In the following subsections, the foregoing features of CWIKIN are described in
more detail, along with a discussion of how we have implemented the features in practice.

3.1 Design of CWIKIN

CWIKIN features primarily three functions respectively for adding new synsets,
revising existing synsets, and evaluating contribution from users.' Major features include: (a)
Instead of waiting for the user to create new entries passively, the wiki actively presents words
that are unavailable on CWN and need to be created an entry of. (b) A 5-star rating system is in
place to ensure the quality of both newly compiled and revised entries. (c) Potential English
counterparts of a given entry’s part-of-speech, definition and example sentences are suggested
automatically to the user when editing entries. Figure 6 shows a screenshot of the wiki.

1- 5 (of 89,461 entries) ORI S5 f  Sign outwith Facebook
Potential English Counterparts ( it @ Tt @ REAEM) Previous Contribution
* unkindly (adv): Part-of-speech | -
in an unkind manner or with —— a‘
unkindness
Definition

B—EARB/RH

Example
R EBIER T BRIER,

Reset || Submit |

Figure 6: User graphical interface of CWIKIN

3.2 Integration of CWIKIN with CWN

In the past, nothing but a blank page was returned when there were no entries
corresponding to the word that the user intended to search for on CWN. Now with the plugin of
CWIKIN, users are prompted to help create the very entries they are looking for. Moreover,
when browsing through CWN and spotting correction to be done, the user can then be directed
to CWIKIN and modify existing entries. Lastly, when a sense of a word is not found on CWN
and is to be added via CWIKIN, homographs of the word, if there is any, as well as the senses
they contain, will be shown to the user so that he can decide to which word the new sense
belongs.

! A beta version of CWIKIN can be found at http:/lope.linguistics.ntu.edu.tw/cwikin/
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3.3 Promotion of CWIKIN

In order for CWIKIN to have more contributors, we have integrated Facebook into
CWIKIN not only to identify authorship, but also to increase the publicity of the wiki. When a
user has edited or rated an entry, he can then choose to post a message on Facebook that shows
his contribution to CWIKIN. It is our hope that such message will intrigue and invite friends of
the user to participate in the wikification of CWN via CWIKIN.

4. Evaluation
A preliminary assessment of the usability and user-friendliness of CWIKIN in beta has
been carried out with nine users. Table 1 shows five of the entries added by the users.

Synset BOW Info POS Definition Example Sentence
it ) . .
RIBB QT unkindly (adv): in 2 i #B45 3t Bt 5E {8
Z 3 @7 | an unkind manner adv | FEEBMMARZ
IS H# or with unkindness BENES,
BRENQE
- gm parturient (ad: . | EREET—R | SEEELOBER
" @ giving birth U gurae R M.
sneeze (Vv): exhale BFERIBEE, | _ .
T spasmodically, as v B8 B 7L HOR EfE T, AR
= when an irritant - AT IEENE
entered one's nose BHNRSTE
; dying (adj): in or
EIEE @] yssociated with the B EnBer | E—BERNEAE
iR #& B @ | process of passing adj _
& from life or ceasing = REREFIT.
R RE to be
TA@%R | inhale (v): draw in v B EMRERIE M — K O 24
@BAZR | ar #5812 )

Table 1: Five entries added by the users

The major issues reported in the users’ feedbacks are the ordering of entries actively
presented to be edited and the concern for security of personal information. More specifically,
the current design of the interface, which presents synsets in a fixed order, makes it difficult for
all the nearly 90,000 entries to be edited at least once. Also, some users were particularly
concerned about the loss of personal privacy when seeing their profile pictures of Facebook in
the column of Previous Contribution.

5. Concluding remarks and future work

Resorting to the collective intelligence aggregated by CWIKIN, we expect CWN to
come to be a fully-fledged, bilingual wordnet in the long run. At present, CWIKIN only
suggests English example sentences for the user’s reference. In the future, however, we aim to
enable the system to offer Chinese sentences as candidates for the user choose from, preferably
ones in which the word being edited would most likely exhibit the sense as stated in the word’s
Chinese definition. Also, in response to the feedbacks from the preliminary assessment, we will
improve CWIKIN in terms of its ways of presenting synsets and showing personal information.
Finally, the differences in wording between lexicographers and “experts in the crowd” can be a
potential topic to survey.
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