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Abstract

Automatically acquiring semantic verb classes from corpora is a ghallenging task,
especially with no existing treebank. Building a high-performing parser f % guage is still
crucially depends on the existence of large, in-domain te@rainin@. hile previous
work has focused primarily on major languages, hg% tend th results to other
languages is the way to avoid working start from(@I . In gener large monolingual
corpus in a resource-rich source language labele Iexitﬁ'S ctic information, and a
very limited bilingual corpus are available. JThis paper addfgsses the problem of verb
classification automatically in Tibetan using @Jal Ieﬂcxénd translation information.

Keywords: Verb Classification, Sem@as%@ Pattern Extraction
1. Introduction QQ >

Verbs play an importanmle in con e}@ semantics of natural languages, and verb

classification is a fun al top';%’e computational linguistics research given its

importance for unde the rolg of werbs [1]. Additionally, generalization based on verb
classification is cen any n Asllanguage applications, ranging from shallow semantic
m

parsing to semartti rch of | ion extraction. A substantial amount of research has
been done in the arga of autormatic verb class identification, under a variety of different names
and with a variety of diff oals.

Currently, many | es have their extensive knowledge bases of verbs, such as
VerbNet and Fra Automatically acquiring verb class from corpora is a challenging
task, especially w existing treebank. Building a high-performing parser to acquire verb

class for a I%age is still crucially depends on the existence of knowledge bases of verbs
and large, i@) ain texts as training data.

Note arning algorithms for verb classification is rather complex and should be taken
int t syntactic structures and should be enriched with lexical information to trig
lexicahpreference. Semantic resources significantly reduced data sparseness. However, for
many minority languages in China, we cannot acquire any knowledge base so far. For
example, according to Tibetan language, all we got are Chinese-Tibetan dictionary and
Chinese knowledge base named HowNet.

Considering the fact that, in general, we have a large monolingual corpus in a resource-rich
source language labeled with lexico-syntactic information, and a very limited bilingual corpus,
this paper addresses the problem of automatically verb classification using bilingual
dictionary and translation information. From the viewpoint of verb extraction and collocation
translation, a novel framework is proposed to automatically assign fine-grained semantic
labels to verbs in Tibetan.
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Consider the example Tibetan sentences shown in Figure 1, and suppose that we wish to
parse the Tibetan side without access to any Tibetan knowledge base but a Tibetan-Chinese
bilingual dictionary and translation information.

1. %‘2:‘5‘5&1‘@5'51&'&15:1%‘:' gqaiq” (She is wearing a gorgeous dress up today.)-

Weard

2

”ﬁ:'ﬁfﬂ' ::‘%ﬁ' E’%a‘g&ﬁ:] (He introduces himself.).
miroduces

Figure 1. Sentences in Tibetan language both containing word g thNg)s
different meanings

language to avoid working start from scratch. Our mam approac ap lexico-syntactic

In this work, we consider how to extend results abo elsb cl% to Tibetan
to
source-poor target

projection from a resource-rich source languages (Eng
language (Tibetan) using a bilingual lexicon and @

inf
The remainder of this paper is organized as follows: Sectlo@gents the related work in
verb classification. Section 3 describes our ver ificatign method. Section 4 evaluates the

ines

proposed method and section 5 presents s y3|s i ing the candidate selection by
semantic similarity and relatedness and omb methods. Section 6 draws the
conclusions and mentions future WO &
2. Related Work

Given the great deal of Iar wor '\formatlon extraction and a variety of methods
have developed for auto semantl class mining, but most of them rely on tagging

relation from a large,

from a resource-[i
treebank is stil n pro
sentence-level trairing d

A number of extracti dles investigate the learning of semantic verb classes using two
sources of informat (bicographic resources and distributional similarity [4, 10].

Lexicographic %ces are manually-prepared knowledge bases containing semantic
information gn predicates, such as WordNet and VerbNet, which are commonly used. The
handcrafted et uses the hyperonymy or hyponymy relationship to structure the English
verb lexi 0 a semantic network. VerbNet is organized in a hierarchical structure of
clas sub-classes, each sub-class inheriting the full characterization of its super-class,
alchlevmg more coherent classes both semantically and syntactically [5].

Distributional similarity algorithms use large corpora to learn broader resources by
assuming that semantically similar predicates appear with similar arguments [6, 9].

However, we cannot acquire any knowledge base in Tibetan language so far. We also tried
to establish ontology in Tibetan language [7], but the ontology is mainly focus on the entities,
mostly of which are nouns. Verbs play an important role in conveying semantics of natural
languages, and our work is mainly focused on how to map the existing verb classification
results to a resource-poor target language.

Greg Durrett considered the problem of using a bilingual dictionary to transfer
lexico-syntactic information from English to Germany [3]. Hua Wu proposed a method that
gets candidates of synonymous collocation pairs based on a monolingual corpora and a word

to a resource-poor target language with no existing

aln C%%S [2, 11]. How to transfer lexico-syntactic information
key challenge in this setting is that it is hard to obtain
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thesaurus, and selects the appropriate pairs from the candidates using translations in a second
language [8].

Despite the relatively large related work in verb classification domain and syntactic
transferring domain, few efforts have specifically addressed the topic of mapping verb classes
from a resource-rich source language to a resource-poor target language using bilingual
lexicon and translation information. Our focus is on identifying verb classes when one does
not have access to a full-scale target language treebank, but one do have access to realistic
auxiliary resources. To our knowledge, this is the first attempt for Tibetan language.

Our method for verb classification comprises of three steps, as shown in Figure 2: (1)
establish the verb classes and extract verbs from monolingual corpora; (2) generate gandidates
of verb pairs with a bilingual dictionary; (3) classifying verbs using syntacti ifw%v?ation
with translation information. (\ Y\YV

A re
° J
Extract verbs from Extract Chinese-Tigt rb pairs fr
Tibetan dictionary HowNet and_bilifgual xic?{ )
\

Q) 24

y

y 4& )

N
Map pewNet synsets to Ti verbs

A
. Y ‘
Y \O w
Calculate similarity bethr%zptslseV@ndidate verb pairs
Y hd
L\ @ ) J 80

Merge pammg out fn& meeting threshold criteria
~

N Oy

y o
\ Build verb groups from the Chinese verb classes

Q @ Verb-specific semantic classes

Figure 2. Approac uilding Semantic Verb Classes for Tibetan language

3. Corpus Use

aspects: lexical similarity suitable for the task; (2) a classification for the Tibetan

ver
3.1. Resources

Before we describe the details of our experiments, we sketch the data conditions under
which we evaluate our method. As cited in Section 1, the most serious challenge so far
to Tibetan language processing is lack of both knowledge base and the large training dataset.
Both translation information provided by bitexts and bilingual dictionaries are more widely
available than complete treebanks in terms of how word are used in practice, but for
resource-poor languages, parallel text may only be available in small quantities, or be domain
limited.

Inspired by the work of Greg Durrett [3], the first variable, we consider is whether we have
access to a small number of verb classes and sentences annotated with verb semantic classes
in Tibetan language or only pre-existing knowledge base in a number of other languages,

The desi@ ethod for Tibetan verb classification requires the modeling of two different
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which can serve as a kind of proxy for transferring useful information. However, we cannot
find any relationship between Tibetan and English, which has many existing treebanks.

Most of the existing bilingual corpora resources in Tibetan language are related to Chinese,
such as Tibetan-Chinese bilingual dictionaries, Tibetan Verb dictionaries and
Chinese-Tibetan translation sentences. How to utilize and extend results of verb classification
to Tibetan language is the way to avoid working start from scratch, so we believe that this is
an important consideration to connection from Tibetan to Chinese.

Chinese knowledge base HowNet is a semantic knowledge base for the English-Chinese
words. It is generally used in the field of Chinese information processing in earlier studies.
HowNet represents a word with the following format (Using Chinese Word-“ﬁ@s an
example), as shown in Table 1:

Table 1. Represent Format In H wNet 6;

Description Flag Descrlptlom
W_C A4

establish a Tibetan word definition table, ass n Table

W_E introducefac resent)
DEF {CauseToDo|{#7)j: \ResullEvent={kn
And we can extract the Tibetan words from ; e Chinese-Ti blllngual dictionary and

Table 2. Represent F0£®h Hoa*l‘@wﬂh Tibetan words

Description Flag  }( (' ,” cFiption
W C &4 ~ "
° duce(acquaint, present)

W T =
DEE @ {Ca@gwqxéﬂ: ResultEvent={know| 3~ }}

v
As our HowNet- \;)hethod dsithe graph of the concepts and relations, we can easily

compute the s betwee from Chinese and Tibetan languages. For example,
consider a Chi |beta€ r, like (/1-48- g=), illustrated in Table 2. Given the Tibetan verb
t

dictionary is included in et, we can use HowNet as the common knowledge-base for
the relations. We can e the similarity and relatedness of Tibetan verbs, and the related
method to extract Tiketan words and map to HowNet is introduced in our work [14].

3.2. Verb Clﬁﬁés,in Tibetan Language
Our u emantic classes of verbs is motivated by the work of Levin [12] and Di Jiang

[13
@(1993) groups verbs based on an analysis of their syntactic properties, especially
their ability to be expressed in diathesis alternations; her approach reflects the assumption that
the syntactic behavior of a verb is determined in large part by its meaning. The VerbNet
lexical resource classifies English verbs into different classes based on the commonalities in
their semantic and syntactic behavior on the basis of Levin’s theory.

When it comes to Tibetan language, Di Jiang discusses the classification of Tibetan verbs
according to verbal semantic types and syntactic types, which can describe the numbers of
arguments and characters of components in sentences. In his work, he classified Tibetan verbs
into 12 classes, which are stative verbs (e.g., g=1 ‘ill’; & ‘dead’), action verbs (e.g., Zay=zq
‘kick’), cognition verbs (e.g., == ‘shy’), perception verbs (e.g., 3~ ‘understand’), verbs of

change (e.g., ag= ‘convert’), directional verbs (e.g., a= ‘come’), narrate verbs (e.g., ass
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‘say’), copula (e.g., @ ‘am, is, are’), verbs of possession (e.g., = ‘have’), existential verbs
(e.9., x5y ‘be at’), interrelation verbs (e.g., ag) ‘be similar to”), causative verbs (e.g., == ‘let sb.

do’), based on both syntactic behavior and semantic criteria.

Di Jiang proposed that class distinctions in verbs should rely on the semantic and syntactic
feature of the verb’s arguments in narrowly defined verb-specific semantic classes. However,
as cited by many researchers in other languages, many verbs belong to multiple classes, with
each class membership corresponding roughly to a different sense of the verb.

The design of verb classification requires the modeling of extensive syntactic and semantic
information for the verbs and the lexical similarity suitable to assigh new verbs to verb class
We defined an effective mapping from the Tibetan verb classes to HowNet v
therefore, we can transfer the corresponding words in HowNet to the twelve v ses |n

Tibetan. 6
4. Verb Classification Method 6 @

Our work began with the simple idea of using a @emel
semantic class members with high accuracy. With the ajm of
started from two different paradigms: verb pair S|m|Iar|ty C
language. '6

pattern to extract
syntactic features, we
ating of the resource-rich

4.1. Candidate Selection by Translatl rma

similarity of their contexts. H is me pends on the large training dataset. And
monolingual information is not eno gh to'e te the similarity of two verbs from different
languages. Therefore, we usédAr nslatlow ation to help find the candidate verbs.

In this paper, we 10% e synoymvus verb pairs from the candidates in the following
‘%p def nitiona\as follows:

way. Firstly, we gi

Definition @; 0se sou tence S and the target translation sentence T are defined
as S={S;, S,, .5} an 1, T2, ..., Tm}, in which VSj(1<=i<=n) and VT;(1<=j<=m) are
the words in the senten

Definition 2. A= At>cS><T in which A;€S, A;€T. Then we called set A is an
alignment of Chinese”sentence S and Tibetan sentence T. Triple <S, T, A> is a bilingual
aligned sent ir.

AIgor@Q. Acquire the alignment Chinese and Tibetan word pair Set A

Chinese sentence S=S;S,...S, and a Tibetan translation sentence T=T;T,... T, IS
tran n sentences

In synonymous word extractlog Iarlt x{) verbs can be estimated based on the

Stepl: initialize Set S=, set T=, set A=J.

Step2: automatic segmentation of Chinese and Tibetan sentences and filter the auxiliary
words, Set S and T are defined of words labeled with numbers.

SetS={<Sy, 1>,<5,,2>,...,< S, n>}
Set T={< Ty, 1>, < Ty, 2>,..., < Tpp, m>}
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Step3: for V<S;, i>E€ Set S (1<=i<=n) and V<T, j> € Set T(1<=j<=m)
if Sim(S;, T;)> h (h is the threshold of value of word similarity)
then add < S;, T; > word pair to Set A

Step4: Output the word pair in set A and select the verb pair <S,, T,>.

4.2. Verb Classification by Translation Information

A verb’s membership in different classes also depends on its meaning, k|n othe
inclusion of semantic features of translation words a possible benefit. As men rlier,
multiple class memberships usually correlate with different senses of the v %ﬂng class
disambiguation much like verb sense disambiguation task.

Three types of semantic features are used, all derived f e argumén e target verb
Tj: (1) extract the Chinese verb from the verb pair <S., of S;as listed in

on
HowNet (3) hypernyms of the Chinese verb and th {%@)

Algorithm 2. Verb Classification Method
Input: TV, a set of Tibetan verbs;
A, a set of Tibetan verbs and Chij Qanslaﬂ@v%{ds <S,, T,> pairs;

F, a set of (word, frequency@v
D, a set of (Verb__ sen verb)
Step 1. Relates Tibetan verh senses t@ ined in terms of the same verb
d,

for VTiETV, ext@a I (verb

forall v tha as d a-ksn D, form Djc D;
remo @ - for wh'm >10;

Step 2. Extracts (direct ended) semantic relationships in HowNet

def _verb) pairs where v = def verb ;

forall v that s def verb in D, create <T,, S,>

return ( , related_synset) pairs for all synsets directly related through
hyponymy afgd tntailment of S,; in HowNet , SimVi={Si1,Sviz,-..,Svin }
fo vi€ SimV, measure the similarity between word pairs;

%emove S.i from SimV, (S,;, f) € F, in which ¢ ZZk:VViEBim(SnVi), f >h where w;
i=1

is a constant value, h is the threshold of value.
Step 3. Relates Verb senses that map to the same HowNet synset
forall S,;€ SimV, get the set A,;={< Sy;, T\i >}

return all combinations of two Tibetan verb senses mapped to the same HowNet
synset
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5. Experiments

Our solution is on classifying Tibetan language verbs that has no access to treebank. We
tested our method on resources extracted from our storage bases. We carried out experiments
of identifying different Tibetan verbs to different semantic verb class using bilingual semantic
lexicon and translation information.

(1) From the Tibetan-Chinese dictionary, we extract 2651 Tibetan verbs with different
meaning or with different usage from the perspective of grammar. (2) We extract the
corresponding Tibetan-Chinese verb pairs, as one Tibetan verb has several semantic senses
which corresponds several Chinese words, as shown in Figure 2. (3) The total number f.the
corresponding Chinese verbs comprised of hyponymy and entailment relati 2450
extracted from HowNet. After calculating the similarities, the 8243 Chinese rl;%f!left (G))
For all the Tibetan verbs, the semantic verb class is defined.

0181 s 1 W, TR Q\S &

0182 ARar 2 W4, LI&C@Q V curl up
0183 g 3 B, A@y f%gfﬁ. )\ shrink
0184 aRaw 4 X 545, %J\a retrench
Figure 2 @lst ofg n language
Baselines were established foﬁch target type by calculating the accuracy that would
be achieved if all Chlnese vers were | e h its most frequent same verb class.

6.. Conclusion an e Wo‘%
Automatically-acq mg serﬁs@ rb classes from corpora is a challenging task, which is
i Xi

still crucially ¢ ds on th ence of large, in-domain texts as training data. However,
for Tibetan langlage, w ot acquire any knowledge base so far. In general, a large
monolingual corpus i esource-rich source language labeled with lexico-syntactic
information, and a imited bilingual corpus are available. This paper addresses the
problem of verb clasSification automatically in Tibetan using bilingual lexicon and translation
information.

reasonab of research, and a possible method for verb sense disambiguation. The method
reli ical and syntactic feature acquired from the translation information. Experiments
on%set show that it can extract a very large high-quality semantic set of Tibetan verbs.

The work of this paper is a part of our ongoing research work, which aims to provide an
open reusable verb semantic framesets for further Tibetan language processing progress.
Various experiments and applications have been conducting in our current research. Future
work includes how to acquire and verify semantic relations of verbs from Tibetan sentences,
how to obtain verb patterns automatically and how to verify the semantic relations with self
features and context features.

The rab&% this study suggest that automatic disambiguation of verb classes is a
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