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WordNet is a kind of word knowledge database which is widely used in the recent years. Basically, the word concept is de-
fined by a set of its synonyms, called synset. English WordNet was originally proposed and developed at Princeton Univer-
sity. Since then, WordNet for several languages such as Euro WordNet were constructed. For Asian languages, the efforts
on creating WordNet for Chinese, Korean, Hindi, and Japanese can also be found. This paper aims to create a linkage
among Asian languages by adopting the concept of semantic relations and synset expressed in WordNet. Based on the
Princeton WordNet (PWN), we propose a method in generating a WordNet by using an existing bi-lingual dictionary. Our
algorithm is to align the PWN synset to a bi-lingual dictionary through the English equivalent and its part-of-speech (POS).
Number of English equivalent of a word in a synset increases the degree of confidence in the synset assignment process.
We also introduce a web-based collaborative workbench, called KUI (Knowledge Unifying Initiator), for revising the result
of synset assignment and provide a framework to create Asian WordNet via the linkage through PWN synset.

1 Introduction

WordNet [1] is a kind of word knowledge database which is widely used in the recent years. The original WordNet is
English WordNet proposed and developed at Princeton University. Princeton WordNet (PWN) is designed as a collec-
tion of synsets that represent synonymous English lexemes which are connected to one another with semantic relations
such as hyponymy, meronymy, antonymy, and entailment. That is “synset” is used to represent “meaning” of the word
entry. This structure can be mirrored in most of the WordNets developed on the basis of PWN. Inspired by the success
implemented in many applications, many languages attempt to develop their own WordNets using PWN as a model, for
example', Eurowordnet, Chinese WordNet, Korean WordNet, Japanese WordNet and so on. Though WordNet was al-
ready used as a starting resource for developing many language WordNets, the constructions of the WordNet for lan-
guages can be varied according to the availability of the language resources. Some were developed from scratch, and
some were developed from the combination of various existing lexical resources.

This paper presents a method to facilitate the WordNet construction by using the existing resources having only Eng-
lish equivalents and the lexical synonyms. Our proposed criteria and algorithm for application are evaluated by imple-
menting them for Asian languages which occupy quite different language phenomena in terms of grammars and word

! List of wordnets in the world and their information is provided at http://www.globalwordnet.org/gwa/ word-
net_table.htm
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unit. The PWN version 2.1 containing 207,010 senses classified into adjective, adverb, verb, and noun are used to
evaluate our criteria and algorithm. Our approach is conducted to assign a synset to a lexical entry by considering its
English equivalent and lexical synonyms. The degree of reliability of the assignment is defined in terms of confidence
score (CS) based on our assumption of the membership of the English equivalent in the synset.

In what follows, section 2 describes our criteria for synset assignment. Section 3 provides the results of the experi-
ments and the evaluation. The information on KUI, the post editng tool is given in section 4. And Section 5 concludes
our work.

2 Synset alignment

Under the situation of limited resources on a language, an English equivalent word in a bi-lingual dictionary is a crucial
key to find an appropriate synset for the entry word in question. The synset assignment criteria described in this section
relies on the information of English equivalent and synonym of a lexical entry, which is most commonly encoded in a
bi-lingual dictionary.
Synset Assignment Criteria
Applying the nature of WordNet which introduces a set of synonyms to define the concept, we set up four criteria for
assigning a synset to a lexical entry. The confidence score (CS) is introduced to annotate the likelihood of the assign-
ment. The highest score, CS=4, is assigned to the synset that is evident to include more than one English equivalent of
the lexical entry in question. On the contrary, the lowest score, CS=1, is assigned to any synset that occupies only one
of the English equivalents of the lexical entry in question when multiple English equivalents exist.

The details of assignment criteria are: L; denotes the lexical entry, E; denotes the English equivalent, S, denotes the
synset, and € denotes the member of a set.

Case 1: Accept the synset that includes more than one English equivalent with a CS of 4.
So

Example:
Eo Ly: dhwnwe
Ey: aim E;: target
So: purpose, intent, intention, aim, design
E, S;: aim, object, objective, target
S, S,: aim
In this example, the synset, S;, is assigned to the lexical
Figure 1 Synset assignment with CS=4 entry, Lo, with CS=4.

Figure 1 simulates that a lexical entry L, has two English equivalents of E; and E,. Both E, and E, are included in a
synset of S;. The criterion implies that both E, and E; are the synset for L, which can be defined by a greater set of
synonyms in S1. Therefore the relatively high confidence score, CS=4, is assigned for this synset to the lexical entry.

Case 2: Accept the synset that includes more than one English equivalent of the synonym of the lexical entry in question
with a CS of 3.

€ SO

Example:
Lo: 304 L;: wiawes
E,: stare E,: gaze

So: gaze, stare S;: stare
In this example, the synset, Sy, is assigned to the lexical
entry, Loy, with CS=3.

I

Sy

Figure 2 Synset assignment with CS=3

If Case 1 fails in finding a synset that includes more than one English equivalent, the English equivalent of a synonym
of the lexical entry is picked up to investigate. Figure 2 shows an English equivalent of a lexical entry L, and its syno-
nym L, in a synset S;. In this case the synset S; is assigned to both L, and L; with CS=3. The score in this case is lower
than the one assigned in Case 1 because the synonym of the English equivalent of the lexical entry is indirectly implied
from the English equivalent of the synonym of the lexical entry. The newly retrieved English equivalent may not be
distorted.
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Case 3: Accept the only synset that includes only one English equivalent with a CS of 2.

Figure 3 shows the assignment of CS-2 when there is only one English equivalent and there is no synonym of the lexi-
cal entry. Though there is no English equivalent to increase the reliability of the assignment, at the same time there is no
synonym of the lexical entry to distort the relation. In this case, the only English equivalent shows an uniqueness in the
translation that can maintain a degree of confidence.

Example:
c Lo: gunnd E,: obstetrician
@ Eo @ So: obstetrician, accoucheur
In this example, the synset, So, is assigned to the lexical
Figure 3 Synset assignment with CS=2 entry, Ly, with CS=2.

Case 4: Accept more than one synset that includes each of the English equivalents with CS of 1.

Case 4 is the most relaxed rule to provide some relation information between the lexical entry and a synset. Figure 4
shows the assignment of CS=1 to any relations that do not meet the previous criteria but the synsets include one of the
English equivalents of the lexical entry.

Example:
< Ly: 909
Ey c Ey: hole E;: canal
So: hole, hollow
e Si: hole, trap, cakehole, maw, yap, gop
E, S,: canal, duct, epithelial duct, channel

In this example, each synset, Sy, S;, and S, is assigned to
lexical entry Lo, with CS=1.

Figure 4 Synset assignment with CS=1

3  Experiment results and evaluation

We applied the synset assignment criteria to a Thai-English dictionary (MMT dictionary) [2] with the synset from
WordNet 2.1. To compare the ratio of assignment for Thai-English dictionary, we also investigated the synset assign-
ment of Indonesian-English and Mongolian-English dictionaries.

In our experiment, there are only 24,457 synsets from 207,010 synsets, which is 12% of the total number of the syn-
sets that can be assigned to Thai lexical entries. Table 1 shows the successful rate in assigning synsets to the Thai-
English dictionary. About 24 % of Thai lexical entries are found with the English equivalents that meet one of our crite-
ria. We applied the same algorithm to Indonesia-English and Mongolian-English [3] dictionaries to investigate how it
works with other languages in terms of the selection of English equivalents. The difference in unit of concept is basi-
cally understood to affect the assignment of English equivalents in bi-lingual dictionaries. In Table 2, the size of the
Indonesian-English dictionary is about half that of the Thai-English dictionary. The success rates of assignment to the
lexical entry are the same, but the rate of synset assignment of the Indonesian-English dictionary is lower than that of
the Thai-English dictionary. This is because the total number of lexical entries is about in the half that of the Thai-
English dictionary. A Mongolian-English dictionary is also evaluated. Table 3 shows the result of synset assignment.
These experiments show the effectiveness of using English equivalents and synonym information from limited re-
sources in assigning WordNet synsets.

Table 1 Synset assignment to Thai-English dictionary

WordNet (synset) TE Dict (entry)
total Assigned total assigned
Noun 145,103 l(f;?;/S(j 43,072 ](;é%/i;
Verb 24,884 1’530;:3 17,669 (21’;9/5 )
Adjective 31,302 (41’232) 18,448 (32’83/02)
Adverb 5,721 (17;;)) 3,008 (15’?01/09)
Total | 207,010 %?;ZZ 82,197 tgﬁﬁf
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Table 2 Synset assignment to Indonesian-English dictionary Table 3 Synset assignment to Mongolian-English dictionary

WordNet (synset) IE Dict (entry) WordNet (synset) ME Dict (entry)
total assigned | total assigned total assigned | total assigned
Noun | 145,103 ?39"/% 20,839 (21;1/0) Noun | 145,103 (Oi%% o | 168 | 41'421(5)% )
Verb | 24884 (73’;304/:) 15214 (“z’gﬁz’) Verb | 24,884 (0?9“69, | 193 (721' 33% )
Adjective | 31,302 (31;2/2) 4,837 (25‘1‘6/3) Adjective | 31,302 (0?617{) o | 22 | s 51_23% )
Adverb | 5721 (37§/1) 414 (62985 ) Adverb | 5721 | éf% e | 40'1478% )
total | 207,010 | ! (6859)9 41,304 (92131) total | 207,010 (073561 o | 635 |6 4‘22% )

In the evaluation of our approach for synset assignment, we randomly selected 1,044 synsets from the result of synset
assignment to the Thai-English dictionary (MMT dictionary) for manually checking. The random set covers all types of
part-of-speech and degrees of confidence score (CS) to confirm the approach in all possible situations. According to the
supposition of our algorithm that the set of English equivalents of a word entry and its synonyms are significant infor-
mation to relate to a synset of WordNet, the result of accuracy will be correspondent to the degree of CS. The results
were manually checked, and it is found that a small set of adverb synsets is 100% correctly assigned irrelevant to its CS.
The total number of adverbs for the evaluation could be too small. The algorithm shows a better result of 48.7% in av-
erage for noun synset assignment and 43.2% in average for all part of speech.

With the better information of English equivalents marked with CS=4, the assignment accuracy is as high as 80.0%
and decreases accordingly due to the CS value. This confirms that the accuracy of synset assignment strongly relies on
the number of English equivalents in the synset. The indirect information of English equivalents of the synonym of the
word entry is also helpful, yielding 60.7% accuracy in synset assignment for the group of CS=3. Others are quite low,
but the English equivalents are somehow useful to provide the candidates for expert revision.

4  KUI for post-editing

We also introduce a web-based collaborative workbench, called KUI (Knowledge Unifying Initiator) [4], for revising
the result of synset assignment and provide a framework to create Asian WordNet via the linkage through PWN synset.
KUI is an efficient online collaborative framework in producing and maintaining knowledge according to the principle
of collective intelligent. KUI was designed to support an open web community by introducing a voting system and a
mechanism to realize the function of selectional preference. KUI enables to connect and collaborate among individual
intelligence in order to accomplish a complex mission.

Asian WordNet translation is one of the KUI-Translating rooms. At http://www.tcllab.org/kui, participants from
each language can translate or revise all English words (synsets) into their own language. Online lookup, chat function,
voting, invite assistants are also provided to consult a term translation.

5 Conclusion

Our synset assignment criteria were effectively applied to languages having only English equivalents and its lexical
synonym. Confidence scores were proven efficiently assigned to determine the degree of reliability of the assignment
which later was a key value in the revision process. Languages in Asia are significantly different from the English lan-
guage in terms of grammar and lexical word units. The differences prevent us from finding the target synset by follow-
ing just the English equivalent. Synonyms of the lexical entry and an additional dictionary from different sources can be
complementarily used to improve the accuracy in the assignment. Applying the same criteria to other Asian languages
also yielded a satisfactory result. Following this process, Asian WordNet can be constructed from existing language
resources.
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