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0. Abstract

In this study, we explore all possible concepts for physical activity senses and metaphorical
event senses of da3 through the SUMO ontological concept system. We use SUMO to find
out their concepts in order to group and cluster these same concept words. For that reason,
we can get different concept groups for the physical activity senses or metaphorical event
senses of da3. We also compare our analysis with Gao’s study (2001) and find our results
are very similar. This leads us to propose that a concept-base approach is a viable one when

exploring the sense of polysemous verbs in Chinese.
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1. Introduction

In this study, we explore all possible concepts for physical activity and metaphorical event
senses (excluding other idiomatic senses and extension senses) of da3 through the
Suggested Upper Merged Ontology (SUMO) ontological concept system (Huang et al.
2004). According to previous work (Gao 2001), da3 is a basic verb in the domain of
physical action verbs in Chinese, as 1) it refers to the most basic action of the hand; and 2)

at the same time it can refer to a wide-range of actions or events that involve physical
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contact of one kind or another. Also da3 is polysemous to a very high degree. Its
prototypical meaning reaches a high frequency of occurrence in the empirical corpus data.
In this paper, we will compare Gao’s (2001) analysis with the analysis we provide based on
SUMO.

First, we will collect data from Sinica Corpus and check senses from Chinese
Wordnet. Next, we analyze these physical activity and metaphorical event senses of da3 in
SUMO (Huang et al. 2004) to find all possible concepts and categorize them. Finally, we
analyze these concepts for semantic features in order to compare our analysis with the

analysis in Gao’s study (2001).

2. Previous research

Regarding verb studies, previous research has focused on VV compound verbs in Modern
Chinese (Hong and Huang, 2004; Li, 1990), or on near synonyms in Modern Chinese
(Chief et al, 2000; Huang et al. 2000; Liu 2002; Tsai, 2002; Huang and Hong, 2005). These
studies focused on the semantic relations between lemmas. However, some studies were
focused on different senses or relations in the same lemma. Also, some scholars have
worked on da3 polysemy analyses. Da3 is one of the most frequently used verbs, as it is
ranked 16 in the list of most frequently used verbs in Chinese (Bei and Zhang, 1988). Gao
(2001) explored the semantic properties of da3 and its prototypical meaning and
categorized its semantic representations to show the systematic patterning of its meaning

extensions.

3. Motivation and Goals

Language knowledge representation is a manifestation of the systematic contrasts found in
human communication, which defies conventional description. Take modal verbs as an
example. Modal verbs have similar semantic functions and cannot be easily distinguished
in terms of their lexical senses. Therefore, they are considered to be interchangeable.
Nevertheless, it is not uncommon that this kind of polysemy always has contrasts in usage,

as we can see the contrast between hui4 (know) and hui4 (can) below:
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(o) Bl ) BSHITE I - 23T 1 A0 0 v i e -

Tai2 wanl chang3 shangl dao4 de2guo2 kail shangl zhan3 shi2,

Taiwan factory to Germany exhibit time,

feil chang2 xulyao4 hui4/ *neng2 de2yu3 hand zhonglwen2 de5

readdly need could German and  Chinese MOD
ren2, zuo4 wei2 goultongl giao2 liangl.
persons, to communicate bridge.

“When Taiwan factories exhibit in Germany, they really need people who could

speak German and Chinese to communicate with other persons.”

o PR %’?%@%ﬁ%l IS 3R] [NELFIIFIE Te NRBRE R TEAGE
Hifl o
Zai4 shang4 ke4 de5 shi2houd, tal bu2hui4 jiang3 de2yu3

In class MOD time, he will not speak German

huo4 zhonglwen2 han4d xue2shengl goultongl,yinlwei4 tal pad

or Chinese with  student communicate, because he worry

zi4ji3  mei2 ban4 fa3 wan2 zheng3 biao3 da2 yi4 sil.

himself no way complete express  meaning.

“In class, he can’t communicate with his students in German or Chinese, because he

worries that he can’t completely express his meaning (in these languages).”

Considering the lexical sense of modal verb polysemy and its natural language use,

hui4 means both “know” or “can”. As defined, we notice that they differ from each other,

even though they share similar concepts.

This paper will investigate the lexical semantic relations between each sense of da3
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polysemy (excluding idiomatic senses and extended senses) by studying its sense

distinctions, word formation collocation, and distribution pattern.

4.  SUMO

In this study, we use Suggested Upper Merged Ontology (SUMO) to analyze all concepts
for da3. We find out all possible concepts and divide different them into different
categories.

WordNet is inspired by current psycholinguistic and computational theories of human
lexical memory (Fellbaum (1998), Miller et al. (1993)). English nouns, verbs, adjectives,
and adverbs are organized into synonym sets, each representing one underlying lexicalized
concept. Different semantic relations link the synonym sets (synsets). The version of
WordNet that Sinica BOW implemented is version 1.6, with nearly 100,000 synsets.

In Sinica BOW, each English synset was given up to the 3 most appropriate Chinese
translation equivalents. In cases where the translation pairs are not synonyms, their
semantic relations are marked (Huang et al. 2003). The bilingual WordNet is further linked
to the SUMO ontology. We use the semantic relations in bilingual resource to expand and

predict domain classification when it cannot be judged directly from a lexical lemma.

5. Data collection

From Sinica Corpus and Gigaword Corpus, we find several patterns for da3. According to
the Chinese Wordnet Group analysis (Huang et al., 2003), there are 114 senses which
include physical activity senses, metaphorical events, idiomatic senses and extended senses.
In this study, we would like focus on physical activity senses, and metaphorical event
senses, but not on idiomatic senses and extened senses. The sense number distribution of

da3 was shown as below Table 1.

Category Total

Physical sense | Metaphorical sense | Other meaning extensions

41 (35.96%) 33 (28.95%) 40 (35.09%) 114
7 IR S

Table 1: The sense number distribution of da3 in Chinese Wordnet
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Also, we take the analysis result of da3 from Chinese Wordnet to check manually the
sense distribution in Sinica Corpus and GigaWord Corpus. Therefore, we can observe the
empirical presentations of da3 in the context. Table 2 shows the sense distribution in Sinica

Corpus and GigaWord Corpus.

Resource Physical Sense | Metaphorical Sense | Other meaning extensions | Total
Sinica Corpus 941 (63.97%) | 205 (13.94%) 325 (22.09%) 1,471
GigaWord Corpus | 37,098 (48%) | 12,366 (16%) 27,824 (36%) 77,288

Table 2: The sense distribution in Sinica Corpus and GigaWord Corpus

6.  Data analysis

The analysis, given in Chinese Wordnet (Table 3 and Table 4), is based on the Sinica

Corpus, Gigaword Corpus and the criteria proposed by Huang et al. (2003) to differentiate

the lexical meanings, presents several different senses for da3.
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Table 3: The analysis of physical activity senses of da3 from Chinese Wornet

R 11 D2 POl VO Pl JLRE: 7 THLRE T T L 0 - B T
™ (0600) _ ° { establish, 00430666V }
blor D ERM LT 6 FL ARETE R b5 dnigut gk 0 (H
A 3 o
Bler fip- FEH A RS FORGRADIRE 0 BN A T OG0 3UE G Rk
Mo FFEHES

FF 12 (PR - VO] P - iz T ag TR ] - IS T
(0700) ;  { build, 01136879V }
PP 2 ERBH A EL AL RBE AR ST A LA - LE 2
L3 2 BERE OFIEE S8 SR P F IR
ISR S PR R BT R B A R B R

S
N g%gﬂ% WAEEERERLFP GO DT LR -

?5

-nL

-
/\
*\.r

#5131 (W PoEhaR - VC PRy i _ oS Ly Topias s « [ T
M=+ 1(1210) 4 ~ "#%1(0210) | © { build, 01136879V, establish }
Bler tVitriaeng " A AFEHM A ER e CIAERY BRI A AR F
<FOF H o T E A fFiEEE T e
Gl P ATHDL ARSI EAEATL > ARF Y ARSFOadE A s 3 5|5 &
HEAT R bl B R R <R R o




The Polysemy of Da3: An ontology-based study

Table 4: The analysis of metaphorical event senses of da3 from Chinese Wornet

Among these 41 physical activity senses of da3, we divide them into two main

physical activity senses for da3: 1) hit and 2) pump such as below:

O]

@)

BYFLITH W< > M) DB PRI W

Mu3 ginl hulran2 chen2 xia4 lian3 da3 talyi2 xia4 shou3 bei4,

Mother suddenly sink down face  hit he onetime hand,

bingd gao4jie4 tal budneng2 zhi3 yued liang4 niang2 niang5,

and warn he can’t point  moon queen ,

hui4 land er3duol de5
will decayed ear MOD
“His mother suddenly becomes long-faced and hits him on the back of his hand,

then warned him that he will get rotting ears if he points to the moon.”

b B <> s B e -
Zhed shi2 mei3yil bianl doul ru2 da3 zai4 tal de5
This time every whipped  all like whip she MOD

shenl shang4 vyilbal tong4 chu3

body general pain
“At this moment, every whipped whip pains her like she is being whipped.”

I LRI TR RS R -
Wei4 le5 fang4 zhi3 chel liang4 jind shal di4, bu2yao4 ba3

For prevent cars tuck into sand, don’t let

lund tail qi4 da3de2 tai4 zu2

tires gas pump too full
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“Do not pump the tires too full to avoid the cars being stuck in the sand.”

Moreover, in “hit” sense of da3, we also can divide this sense into two different
categories: 1) hand and hand holdings and 2) force and impact. Then, in the second
category, we can divide force and impact in additional sub-categories: 1) direct contact

and 2) contact by injection.

PIR <SS > et © FSRLppy SIS 2
Tal yong4li4 da3 men2ban3 haodji3 xiad, ran2 houd shuol:wo3

He wuse force beat door plank several times, then say: |

shi4 ru3ci3 de5 ren2 mab5?

is this MOD man

“He beat forcefully the door plank several times and then said: Am | a person like

this?”

HTERE S <> R+ SRFAL T 91 R el T s S - TR
BV STE M D
Dangl jingd mai4  zhu4 she4 du2yin3 zhe3 da3 du2pin3 shi2,

When intravenous injection drug addiction person inject drugs time,

tongl chang2 shi4 bu2 hui4 ma3 shang4 ba3 du2pin3 li4 ked

usually will  not at once let drugs mmediately

zhud she4 jind qud, er2shi4 jiangl zhenltou2 chal zai4

inject into, instead use needle head insert in

xie3 guan3 shang4

blood vessel above
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“When drug addicts take drugs, they usually rest the needle in the vein instead of

injecting the drug directly.”

~ MR Y PERS IR - BISET>ETSGETE > RIS
FE R P -

Yi2 ged man3yan3 meng4 xiang3 de5  kuai4 le4 nyu3 hai2,

One full eyes dream MOD happy girl,

yinl wei4 shoud shangl kail daol, yao4 da3 dinglzi5 jind

because hurt operate, will put nail to
ji2 zhuil, xiangd fud vyiljiad yil banl ba3 wanlwanl de5
spine, like set clothesstand  ingeneral let bend MOD

gu3tou2 chengl zhi2
bone prop  straight

“A happy girl full of dreams due to an injury has to undergo an operation that puts
nails into her spine to straighten up the wiggled spine, which is very similar to

clothing being hanged on hangers.”

Among these 33 metaphorical event senses of da3, we find two main metaphorical

event senses for da3: 1) hand action extension and 2) hand action unextension such as

below:

(7

LT R 6 T RO 1) 400 BRIBER<IT>EIS IO Lo
Wo3 cong2 beidjingl zuodch3 qud taidyuan?, 6ge4 xiao3 shi2

I from Beijing by bus  to Taiyuan, six hours

de5 chelcheng2, jiudyou3 400yu2ge4 diand hua4 da3dao4 wo3

MOD drive, have 400 more telephone  call to |
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de5 shou3 jil shang4.
MOD cell phone above.

“l took the bus from Beijing to Taiyuan. In these six hourses, there were more than

400 calls made to my cell phone.”

(8) AN FTHR<I™> W (U 3 WH S P Ay - 2Upiss -
Feil li4 pu3 de5 suandpan2 da3de2 hen3 hao3, xil wang4
Philips MOD abacus operate MOD very good, hope

neng2 goud toud guo4 zhed zhong3 xinl de5 zhil du4, duol
be able through this kind new MOD system, more

shoul dian3 gian.

receive money.

“Philips is taking advantages from the new system developed to raise their profit.

(9)  FPEIREPIEL TR <ITSE > eF P RIS F L I
Tal hulran2 dui4 tal shuol:wo3 men2 lai2 da3 ge4 jiaol dao4,

She suddenly face he say: we come into contact with,

ni3 jial de5 nyu3er2 hand4 wo3jial nyu3er2 jiaol huan4.
you family MOD daughter and our family daughter exchange.

“She had a sudden idea and said "Let's make a deal and swap our daughters around.”

We follow these categories to explore the common semantic features for these

metaphorical event senses of da3 in the SUMO concept system.
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7. Concept analysis

According to Gao’s study (2001), she used a sense division principle to analyze da3,
generalize the patterns and features of the polysemy of da3, and thus obtained five major
categories.

Gao (2001) mentioned the prototypical meaning of da3. She talked about in the
prototypical case the most central part of the meaning of da3 is the physical contact
between an agent’s hands and a concrete item. In her paper, she also mentioned that there
were three different semantic elements for da3 such as 1) hand, hand holdings or
instrument; 2) force direction and 3) impact.

From all our senses of da3, we can divide three main categories: 1) physical activity
senses such as da3 zhuol zi5 (to tap the table), da3 shou3 bei4 (to hit the back of a hand),
ba3 wan3 da3 po4 (to break a bowl)... and so on; 2) metaphorical event senses such as da3
jiaol dao4 (to develop the interpersonal relationship/ to come into contact with), da3 dian4
hua4 (to call), da3 ru2 yi4 suan4 pan2 (to expect things to turn out as one wishes)... and so
forth and 3) additional senses include idiomatic senses and extended senses such as da3
zhe2 koud (to give a discount), da3 kel shui4 (to nod), and da3 jianl (to stop for
refreshments when traveling). However, in this study, we just focus on physical activity
senses and metaphorical event senses. Based on Gao’s analysis (2001), we know that
physical activity senses of da3 include these features such as hand, hand holdings,
instrument; force and impact, so we thoroughly examine our physical activity senses by
SUMO concept system. In here, we can observe that there are several concept of SUMO for

physical activity senses of da3 such as below Table 5:

The phrase of da3 in Chinese | Translation in English SUMO concept
da3 shou3 bei4 to hit the back of a hand impacting

da3 zhuol zi5 to tap the table touching

ba3 wan3 da3 po4 to break a bowl impacting

lun4 tail da3 gi4 to pump gas into tire putting

da3 shil li4 kangl to inject silicon putting

Table 5: SUMO concept for physical activity senses of da3
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Also based on Gao’s study (2001), metaphorical event senses of da3 include these

features such as bodypart and instrument, so we could explore our metaphorical event

senses by SUMO concept system again. Therefore, we would obtain that there are several

kinds of concepts in SUMO ontological concept system for metaphorical event senses of

da3 such as below Table 6:

The phrase of da3 in

Chinese

Translation in English

SUMO concept

da3 dian4 huad

to call

communication

da3 zhil ming2 du4

to build the well-known

intentional process

da3 ru2 yi4 suan4 pan2

to scheme the wishful thinking

intentional process

da3 zhao4 mian4

to greet

communication

da3 jiaol dao4

to develop the interpersonal

relationship

intentional  psychological

process

Table 6: SUMO concept for metaphorical event senses of da3

We follow SUMO concept system to obtain these concepts of physical activity senses

and metaphorical senses of da3. These physical activity concepts are such as impacting,

touching, putting. We also know that the SUMO concept identifications correspond with the

divisions and definitions in WordNet. For this reason, we need make sure the WordNet

definitions of these concepts for physical event senses of da3.

The phrase of da3 | The English | WordNet definition SUMO
in Chinese correspondence concept
of da3
da3 shou3 bei4 hit deal a blow to, either with the | impacting
hand or with an instrument
da3 zhuol zi5 tap a light touch or stroke touching

ba3 wan3 da3 po4 break

by force; cause to separate into

destroy the integrity of; usually | impacting
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pieces or fragments

lun4 tail da3 gi4

pump

deliver forth

putting

da3 shil li4 kangl

inject

force or drive (a fluid or gas) | putting

into by piercing

Table 7: WordNet definition and SUMO concept for physical activity senses of da3

In this same way , we also follow SUMO concept system to obtain these

metaphorical event concepts are such as communication, intentional process and intentional

psychological process. We also make sure the WordNet definitions of these concepts for

metaphorica event senses of da3.

The phrase of | The English | WordNet definition SUMO concept
da3 in Chinese correspondence  of
da3

da3 dian4 huad call get or try to get into | communication
communication by
telephone

da3 zhil ming2 | build build  or establish | intentional process

du4 something abstract

da3 ru2 yi4 | scheme form intrigues (for) in | intentional process

suan4 pan2 an underhand manner

da3 zhao4 mian4 | greet express greetings upon | communication
meeting someone

da3 jiaol dao4 develop generate gradually intentional

psychological process

Table 8: WordNet definition and SUMO concept for metaphorical event senses of da3

In this way, we obtain the common semantic elements from SUMO concepts for

physical activity senses of da3. The semantic features are hand, instrument, and force. In

addition, we can detect when we do these actions, the manners are impact, direct contact or

contact by injection. We may visual this as:
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(1)  Agent + hand, hand hold object or instrument

--> Patient (person or physical object)

(2)  Agent --> impact (direct contact)

--> Physical object

(3)  Agent with an instrument --> force (contact by injection)

--> Patient (person or physical object)
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From the SUMO concept system for the physical activity senses of da3, we see these
concepts imply the following semantic features: hand, hand holdings, instrument; force and
impact (direct contact or contact by injection). Also, we would like use the same way---
taking SUMO concept system in order to explore the semantic elements from their concepts
of the metaphorical event senses of da3. From these concept of the metaphorical event
senses of da3 --- communication, intentional process and intentional psychological process,
their concepts connote several semantic elements such as bodypart, instrument and
mentation. For example, in “da3 dian4 hua4 (to call)”, agent need use his hand to finish
this event, therefore, this event would imply the bodypart element. Moreover, in “da3 shui3
(to take some water)”, we know that we need use pails or some containers to obtain some
water. From “da3 shui3”, we would expect the instrument element in this event. Finally, in
“da3 ru2 yi4 suan4 pan2 (to expect things to turn out as one wishes)”, the concept would
connote the mentation element in this event. Last but not least, when we precede these
events, the manners are two different contacts as hand action and visual action.

We use SUMO ontological concept system to find out all possible concepts for the
physical activity senses and metaphorical event senses of da3, while Gao (2001) used
semantic features to analyze and explain physical actions of da3. Following our analyses,
explanations, comparison and demonstrations, we discover that our analyses and main
categories correspond with Gao’s study result for the physical activity senses and

metaphorical event senses of da3.

8. Conclusion
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In this study, we explore all possible concepts for physical activity senses and metaphorical
event senses of da3 through the SUMO ontological concept system. These physical activity
concepts imply the semantic features: hand, hand holdings, instrument; force and impact,
while these metaphorical event concepts connote the features: bodypart, instrument,
mentation and contact.

We use the concept-based approach in this study, while Gao (2001) took a
semantic-feature-based approach to examine the physical activity senses and metaphorical
event senses of da3. We use SUMO to find out their concepts in order to group and cluster
these the same concept words. For that reason, we can get different concept groups for the
physical activity senses or metaphorical event senses of da3.

In this study, we attempt to use concept-based approach to analyze Polysemy in
Chinese. Therefore, this leads us to propose that a concept-based approach is a viable one

when exploring the sense of polysemous verbs in Chinese.
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