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Abstract

Most of the existing Mandarin Chinese specialised dictionaries of environmental terms are paper
dictionaries, compiled and revised more than ten years ago, and contain mainly noun terms.
Terminological information is restricted to knowledge conveyed by tdren and its English
equivalent(s). For readers who want to learn about semantic or syntactic properties of terms and
for readers who want to see usage of terms in real contexts of specialised texts, information
provided in existing dictionaries is ingafént. In this research, we compiled an online Mandarin
Chinese terminological resource, describing Chinese verb terms in the field of climate change.
This resource makes up for some of the deficiencies of existing Chinese environmental
dictionaries, revaling meaning(s) of the term through actantial structure(s) and shawing
through annotated contextsemantic and syntactic properties of the term as well as its practical

usages in specialised texts. This resource better meets the needs of the audience.

The theoretical basignderpinningthis researchis Frame Semantiog-illmore 1976, 1977, 1982,

1985 Fillmore& Atking 1992),and the FrameNet built from iT’he main objective of this research

is to discover and define Chinese semantic frames iniéhe of climate change, and to establish

relations between the Chinese frames defingétie Chinese semantic frames are discovered with

the help of the methodology of the multilingual environmental dictionary DiCoEnviro (and its
accompanying resource FramBd CoEnviro) (L’ Homme, I1@d@&de@g L’ Ho
make this methodology applicabile a SineTibetan language, Chinese, wedified and adapted

this methodologyto suit the descrption of Chinese terms and defiion of Chinese semantic

frames. Some of the changes and adaptations are based on the Chinese FrameNetL{CRN)

You, 2015)

In order to discover Chinese semantic frasree monolinguaMandarin(ChinesgClimate Change
Gorpus (MCCCyvasfirst compiled This orpuscontairns 224 authentic Chinesespecialisedexts
in the field of climate changeotaling 1,228,333 Chinese characters, which is 547,592 Chinese

words Following thiscandidate terms were automatically extracted from MCCC ukmgorpus



managementnd analysing softwareSketch Engineiter manual analysis and validation, which

of the candidate termsare true termswas clarified Subsequentlythe actantialstructure ofeach

term was written by analysing thecontexts where the term occursNext, each sense cd
polysemous termwas placedn a separatentry and 1620 contexs were selectedbr eachentry.

Then, each contextvasannotated in terms ofhree layers-semantic structure, syntactic function

and syntactic goup. After this, the terms were classified according to the scenarios they evoke.
Terms that depict the same scene or situation in the field of climate change, have similar actantial
structure, and share the majority of circumstants are categorised imte semantic frame
(criteria based on the project Di CAitérghineseo (L’
semantic framesvere identified each framevas defined Finally, the discovered Chinese frames
werelinkedaccording tahe eight types oframerelationsproposed byRippenhofer et al(2016).

To be displayed online, term entries and semantic frames were encoded in XML files.

Guided by this research methodology, we eventually discovered and d&fB@tinese semantic
frames. The end result of this research is a framased Mandarin Chinese terminological
resource specialised in the field of climate change. This terminolagisalirce consists of two
parts. The first part is the description of a total of 39 Chinese verb terms. With each meaning of a
polysemous verb term placed in a separate entry, there are a total of 59 entries (each entry
contains the actantial structure andnnotated contexts). A total of 1,027 contexts were
annotated. The second part of this resource presentszZB€hinesesemantic frames identified

as well as the relations between frames.

Keywords: verb terms, semantic frames, Mandarin, climate changeminological resource,

Frame Semantics, Chinese FrameNet



Résumeé

La plupart des dictionnaires spécialisés de termes environnementaux en mandarin sont des
dictionnaires papier, compilés et révisés il y a plus de dix ans, et contieprieaipalement des

termes nominaux. Les informations terminologiques se limitent aux connaissances véhiculées par
le terme et son ou ses équivalents anglais. Pour les lecteurs qui souhaitent connaitre les
propriétés sémantiques ou syntaxiques destermepe& ur | es | ecteurs qui V
des termes dans des contextes réels de textes spécialisés, les informations fournies par les
dictionnaires existants sont insuffisantes. Dans cette recherche, nous avons compilé une
ressource terminologique engle du mandarin, décrivant les termes verbaux chinois dans le
domaine du changement climatique. Cette ressource comble certaines des lacunes des
dictionnaires environnementaux mandarin existants, en révélant le(s) sens du terme a travers
la(les) structureg) actantielle(s) et en montrana travers des contextes annotdes propriétés
sémantiques et syntaxiques du terme ainsi que ses usages pratiques dans des textes spécialisés.

Cette ressource répondra mieux aux besoins du public.

La base théorique quibsistend cette recherche est I&mantique des cadre§-illmore,1976,

1977, 1982, 1985; Fillmo& Atking 1992),et le FrameNet construit a partir de celte L objectif

principal de cette recherche est de découvrir et de définir des cadres sémantifiress dans

le domaine du changement climatique, ééthblir des relations entre les cadres chinois définis.

Les cadres sémantigues chinois sont découver
environnemental multiingue DiCoEnviro (et de sa ressoc e d’ accompagnemen
Di CoEnviro) (L’ Homme, 2 Afin8de remdfe Hettey Mméthodmlogie a | .
applicable a une langue sindibétaine, le chinois, nous avons modifié et adapté cette
méthodologie pour gielle convienne a la description des termes chinois et a la définition des
cadres sémantiques chinois. Certaines de ces modifications et adaptations sont basées sur le

Chinese FrameNet (CHMN)u & You, 2015)

Afin de découvrir les cadres sémantiques cignan corpus monolingue en chinois mandarin sur

le changement climatigue (MCCC) alibrd été compilé Ce corpus contient 224 textes



authentigues chinois spécialisésdans le domaine du changement climatique, qui totalisent
1,228,333 caracteres chinois, its®47,592 mots chinoisPuis les termes candidats ont été
automatiqguement extraits du MCCCaidle du logicietl e gesti on et -@Ske&kchal yse
Engine Aprés une analyse eine validation manuellenous avons déterminé quels termes
candidatssont des termes réeldParla suite la structureactanciellede chaque terme a été écrite

en analysant les contextes ou le terme apparait. Ensuite, chaque sentedme polysémique a

été placé dans une entrée séparée etA® contextes ont été sélectiods pour chaque entrée

Puis chaque contexte a été annoté en fonction de trois couchsucture sémantique, fonction
syntaxique etgroupe syntaxiqueEnsuiteJes termes ont été classés en fonction des scénarios
qu’ il s évoquent. Ltdasmémeescemes @I sitgation dash< @ domane elun
changement climatique, qui ont une structure actantielle similaire et qui partagent la majorité
des circonstants sont classés dans un seul cadre sémantique (criteres basés sur le projet
Di CoEnviroO0Z1&8&; Hb'mmemmeApes avar Identifié IBs@dali@g sgmantiques
chinois, chaque cadre a été défiinfin,les cadres chinois découverts ont été reliés selon les huit
types de relations entre cadres proposés par Ruppenhofer et al. (2Pb@). étre affichés en

ligne, les entrées de termes et les cadres sémantiques ont été encodés dans des fichiers XML.

Guidés par cette méthodologie de recherchegpus avons finalement relev@3 cadres
sémantiques chinois et nous les avons défihis.résultat final de cette recherchest une

ressource terminologique en chinois mandarin basée sur des cadres et spécidisede

domaine du changement climatique. Cette ressource terminologique se compose de deux parties.

La premiere partie est |l a description d un to
terme verbal polysémique étant placé dans une enséparé, il y a au total 59 entrées (chaque

entrée contient la structure actantielle et les contextes annotés). Au total, 1,027 contextes ont

été annotés. La deuxiéme partie de cette ressource présentedeadres sémantiqueshinois

identifiés ainsi que lesefations entre les cadres.

Mots clés: termes verbauxcadres sémantiquedjandarin,changement climatiquesessource

terminologique S$£mantique desadres FrameNet Chinois
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1 Introduction

Thisresearchlooks intosemantic frames categorising Mandarin Chinese verb terms identified
from a specialised corpus in the field of climate change. This specialised corpus compiled as the
very first step of this research serves as the source of Mandarin terms and contextstivsse

terms occur. For the purpose of discovering frames, Mandarin verb terms are described in terms
of their semantic and syntactic properties. The end result of this researchfrearee-based
Mandarin Chinese terminologicaésource consisting of two p& — one is the description of
Mandarin specialised verb terms; the other one presents the semantic frames identified as well
as the relations between frames. This research proposes a way of writing specialised term entries
with regard to their practicalisages in specialised texts. This research provides a new angle for

studies into Chinese terminology and lexicography.

1.1 Statementof the problem

To find out how environmental terms are described in tddagvailableChinese dictionaries
specialised in the domain of the environment, we foumen Chinese dictionaries of
environmentakerms(see Table 1'hese dictionaries have different purposes of compilation and
different readershipsin the following paragrapd we present three representative dictionaries
—é T 1 (EnvironmentalScience Dictiona)y2008),é { b

T 1 (EnglishChinese Bilingual Ecology & Environment DictioBahed) (1999), anc®

T 1T (An English Chinese DictionaryEoivironmental Sciencegl986).

<1>é T 1 (Environmental Science Dictionp(2008)

Theé T 1T (Environmental Science Dictionpf2008) contains 8,380 important

and common nominal terms in all disciplines of environmental science. The dictionary aims to
clear up doubts and confusion on the part of its readers, including environmental scientists, as
well as a wide range of professionals in science, engineerimgzuligre, medicine, law,

economics and management. To inform the reader of the knowledge conveyed by terms, the



information in the term entry consists mainly of an explanation of the concept denoted by the

term.

X- sh°u

For example, the information in the diohary entry of the term ‘“absorption’ (see

includes the pronunciation of the term in Chinese phonetic alphabetishou, its English

equivalent between brackets(absorption), and an explanation of the concept designated by the

x- sheu X- sheu

term ‘“absorption’. 1t is iIimportamsotptinomne hémr

X- sh°u

q—|
not explain the meaning oftheterm “ absor pti on’ itself; rather,

t% x- sh°u
)

r ‘gas absorption’, whi c hand psrifidatiorof pganuxeues o f

using a liquid absorber in chemical production.

xishou
W 1 absorption ) ) A |f | % 2H 4 7 WA AN
AR, LUEERRAERER S ERSEGRS S
. Bk '|- e ch L — A .w B0 B BT, U
2 OQ4EMESERK, HSRPIRER, AR
SR RIB G, A TR RIS, QRACT 75
LT A B, DA R KT B )W A e
"'f-J--"J ) B 7= i {:- £ R B A B A 7= A *!I FAMER
R . RGP R A RERN, o IABS
40 BRI I &lfk-”f‘"-" W, B i R ERER R
(h, 40 %R ORI SRR 2R 04 3
Ha AhHed Jr”‘ £ HIV”i . WGERET 2 "-"' 2

SO,. NO,. HCl. HF. SiF,. NH, fl H,S HH &5

x- sh°u «
Figure 1- Term entry ‘absorptiori iné T | (Environmental Sciendictionary
(2008, p. 731)
Very similar in entry content té T 1T (Environmental Science Dictionp(g008)
are the online dictionarg T 1 ! (Environmental Science Dictionprisee

Appendix 1.1)2002 compiled by the National Acadenfiyr Educatioal Researclof Taiwanand

'The oénline TThas been compiled by NationélaiAaademy f ol
based on ité& paperi VveérysdAoNRBY YSy il t (YQA RYORKI5AORODYRHNE O



e b (]
Technology (2005 (see Appendix 1.2).

(Dictionary of Environmental Science and Engineering

<2>é i b T1

3 ed) (1999)

(EnglishChinese Bilingual Ecology & Environment Dictionary

The original author of this dictionary is P.H. Collin, and the Chinese translation and revision was
done by Wang et al. at the Department of Environment and Cheynigeijing University of
Technology. This dictionary is suitable not only for readers who already know basic vocabulary in
the field of the environment, but also for nespecialists. The dictionary features simple
definitions of terms and a wealth of exatepsentences for each term. Example sentences are

taken from newspapers and magazines in the UK and the US.

Figure 2 shows the entry of the terabsorbin the dictionary.We can see the termabsorh its
pronunciation in International Phonetic Alphabet, its part of speech, a brief English definition and
a Chinese translatioaf the definition, followed by an English example sentence containing the
term absorband a Chinese translation of the example semtnUnder the heading atbsorh

there are also the termabsorbent the nounabsorption and the noun phrasabsorptive capacity

absorb[ ab'zob] v. to swallow up »  FHAZ Y ER A KR A, 8

consume; to take something up by
chemical action; {of a solid) to take
up a liquid MR g ( TR & 2 3 #E; 3 it
e 1F o s R R 4 B
{&): Salt absorbs moisture in the
air. BB MK -

<absorbent [ab'zabont ] 1 adj.
which absorbs W 4 ¥ 5 { B WA 1)
oxygen absorbent = able to take up
oxygen RERI(RERIES) 2 n.
substance o part of organism (e. g.
root tip) which can take up moisture,

nutrient, etc. B W 7 ( B8 W i 7K 4.

Figure 2— Term entry ofabsorbin & i

k)

< absorption{sb'zopfen] 7. ac-
tion of taking a iiquid into a solid i
(FEREEANEERIEA): absorp-
tion plant = pert of a petroleum pro-
cessing plant., where oil is extracted
from natural gas T Y B (Enb i &
FI—8 o REE N XA PR
{81 ); sound absorption factor =
number indicating the amourt of
sound energy absorbed by a surface F5
EBRBEF( R - REABRKE
fERH(E)

{absorptive capacity[ obzoiptivke
‘peestt1] 7. ability 10 take up mois-
ture, nutrient, etc. MWL EE 77, Wik
HORBOK S # 5B H8E7)

w
B T I

ecology &environmentdictionary 3 ed) (1999, p. 2)

(Englishg Chineséilingual



<3>é T 1T (An English Chinese Dictionary of Environmental Sci1&86)

This dictionary contains more than 45,000 terms related to environmental science and can be
used bythoseengaged in environmental science research and related wockudingresearch
personnel and scientists, teachers and students in universities and colleges, management
personnel, and translators and editors. The content of entries of the dictionary are mainly the

English terms and their corresponding Chinese edenta. As can be seen from Figure 3, the

x- sheu t»n

entry of the English termbsorbcontainsonly ts two Chinese equivalents: * absor b’ and

b-ng

absorb o
absorbability z"
absorbance T
absorbancy index &
absorbate
absorbed dose t
absorbed layer
absorbent [1]

z [2] t
absorbent bed
absorbent cotton
absorbent filter
absorbent paper
absorbent solution
absorber [1] [2]

swal l ow up

absorber cooler
M

absorber washer

absorbing apparatus

absorbing capacity Z

absorbing chemical t
absorbing column -
absorbing duct -
absorbing medium
absorbing moisture
absorbing power Z
absorbing silencer
absorbing surface
absorbing tower

Figure 3— Term entry ofabsorbin é T 1 (AnEnglish Chinese Dictionary of
Environmental Sciencdgd986, p. 3)



Other dictionaries with terminological information very similar to tigateniné
T 1 (An English Chinese Dictionary of Environmental Sciefi®&$) includeé {

T 1 (EnglishChhese and Chinegenglish Dictionary of Environmental Engineéring

(2009 (see Appendix B), é 1 (An EnglisiChinese Dictionary of
Environmental Scienpd2000 (see Appendix 1), & T 1 (English)apanese
Chinese EnvironmentBlictionary (1988 (see Appendix B), é ¥ b

YT (An EnglisfChinese Chinedenglish Glossary of Environmental Science and
Engineeriny (2012 (see Appendix B), and é T 1 (EnglishGermanChinese
Environmental Dictiona){2001) (see Appendix 17).

From the dictionaries presented aboyand in Table 1)we cansee that most of the existing
Chinese dictionaries of environmental terminology are paper dictionaries, compiled and revised
more than ten years agoAdditionally, the terms ircluded are mainly nouns, and the
terminological informatiorgivenconsists mainly oéxplanations about th&nowledgeconveyed

by the termsand their equivalentsn languages such as Engli3lmere is no information on the
semantic and syntactic propertie$ terms, nor on the links between termiloreover, usages of
terms in authentic specialised texts as well as real contexts where terms occur are also absent in

most of today’' s avai éndrbnmentalGdimsnese dictionari e:

Readers ofspecialised environmental dictionaries include those working in the field of the
environment or related fields researchers working on environmental protection, students and
professors specialising in the field of the environment, officials of environahe@gencies and
enterprises Students, writers, and the general public who are concerned about the environment
are also readers of specialised environmental dictionafiesreaders who want to learn about
semantic or syntactic properties of terms, feaders who want to know about relations between
terms, for readers who want to see usages of terms in real contexts of specialised texts,

information provided in existing specialised environmental dictionaries is insufficient.



Table 1 compares the aboveentioned 10 available Chinese environmental dictionaries in terms

of year of publication, source, mode of presentation (print or online) and content of entry.

No. | Name of dictionary Year of Source Mode Content of entry
Publication

1 é T 2008 Mainland | Paper Chinese term, its English
Environmental Science China equivalent, and
Dictionary explanation

2 é T1 1986 Taiwan Paper English termandits
An English Chinese Dictionar Chinese equivalent(s)
of Environmental Sciences

3 é i b 1999 Mainland | Paper English term, its
T China pronunciation in
EnglishChinese Bilingual InternationalPhonetic
Ecology & Environment Alphabet, its part of
Dictionary, 3'ed speech, a brief English

definition with Chinese
translation, an English
example sentence and its
Chinese translation.

4 e Tl 2002 Taiwan Online & | Chinese term, its English
Environmental Science Paper equivalent, and
Dictionary explanation

5 |e i Tl 2009 Mainland | Paper English termandits
EnglishChinese and Chinese China Chinese equivalent(s)

English Dictionary of
Environmental Engineering

6 é I 2000 Mainland | Paper English termandits
An EngliskChinese Dictionary| China Chinese equivalent(s)
of Environmental Science

7 é b 2005 Mainland | Paper Chinese term, its English
(Rl China equivalent, and
Dictionary of Environmental explanation
Science and Engineering
Technology

8 é T 1988 Mainland | Paper English term, and its
EnglishJapanese&Chinese China Japanese and Chinese
Environmental Dictionary equivalents

9 é ¥ b 2012 Mainland | Paper English termandits

Y1 China Chinese equivalent(s)

An EngliskChineseChinese
English Glossary of
Environmental Science and

Engineering

10 | e Tl 2001 Mainland | Paper English term (with part of
EnglishkGermanChinese China speech) and its German
Environmental Dictionary and Chinese equivalefs)

Table 1-Information ofthe ten Mandarin Chinese dictionaries
specialised in the field of the environment



To begin withmost dictionaries do not include termsmdirts of speeclother than nounsin fact,
as has long been proposed by other approaches to terminology including the textual approach
(Bourigault & Slodzian, 1998hdthe lexicatlsemantic approachL(’ H o mn@dé4, 202@ @rms
could be in the linguistic form of not only nouns, but also verbs, adjectives and adveragew
dictionariesthat do include verb termghe valence andrgument structure of verb terms are

absent.

Argument structurds essential for understanding theeaninds) of a verbterm. Theargument
structure reflects deep semantic relations (Gu, 19943ometimes different sentence
constructionsof a verbactually havehe same argument structuréhe analysis of this argument
structure can lead us to a proper understanding of the exact meastiaged by thessentences.
Besideswhether a sentence is valid or nad dependent upon whether it conforms to the

argument structureand whetherargumen(s) of the verlis(are)presentor not (Huang 2007%.

The second insuffiency is thatn existing dictionariethere is noinformation aboutusage of the
term in specialisd texts. Authentic contextscontaining the term caimelp usersunderstand the
knowledge behind the term, the meaning of the tea® well aghe situation(s)in which the term

is used in the speciaéd field.

The third insufficiency is that different meanings of polysemous terms are often not distinguished

properlyin most available specialised dictionaries in the field of the environnfemt.example,

x- sheu
in the case ofhe term ‘absorb, we observed that in thiandarin Climate Chanderpus
x- shou
(MCCCijsee Sction 4.1) the verb ‘absorb has two meaninggyccuringin two situations in

. ) . . . zh- wt x- sh°u & y¥mghu§t8n
the field of climate changeOne isthe situation of H ‘plants absorb carbon

x- sh°u sh-f8ng

dioxide, where the opposite ahe term ‘ ab s or breleag’sThe other ighe situation

d- biYe x- sh°u f2 sh©

in the context of ‘the Ear t habssbsmadiation avbese the opposite ofX'

sh°u {¥h sh©

“ a b sisir b *reflect. Nevertheless, the distinction is not drawn between these two



x- shlu

meanings of the term ‘absorb in the three environmental dictionaries we have presented

earlier (see Figure 1, Figure 2 & Figure 3).

Lasty, relationships between specialiséerms in the whole conceptual structure tife domain

of the environment & absent in many currently available dictionaries esfvironmensl
terminology Terms and especially relationships between terms offer us the means to access the
conceptual structure or knowledge organisation of a specialised domain (Ahmad & R@fdjs,
Compared with generdhnguage lexical units terms in a specialised field arerfmore
interconnected within the knowledge framework of the field. Thus, it is quite conceivable that a
full comprehension of the meaning(s) of a term relies on a proper understanding of the

conceptual framework that the ten evokes.

Therefore, we wou liketo compile an onlingerminologicalresourcebased on Fame Semantics
(Fillmore 1976, 1977, 1982, 1985; Fillmo& Atking 1992) a modelthat can describeand

account forthe semantiandsyntactic features of terms. This terminology resourcemwake up
for the insufficiencies oéxisting Chinese environmental dictionaries dratter meet the needs

of the audience.

Although there have been repor{®olbey et al.2009; Faber2011; Schmidt2 0 0 9 ; L’ Ho mme
2008)of applying Frame Semantics/FrameNet methodology to terminology and comipdimeg-
basedterminologicalresources, there are few examples of such research literature, and most of

them focus on languagesther than Chinese. Furthermor@o relevant reseah literature has

been found on Chinesérame-based onlinespecialiseddictionary in the field of climate

changéthe environment This is the background of the proposed research dire¢tigcovering

Chinese semantitames in the field of climate change thisdissertation

1.2 Objectives of the research

The main objective of this research is to discover and define Chinese semantic frames in the field

of climate change, an important stdomain of the field of the environment. The multilingual



environmental dictionary DiCoEnwirand its accompanying resoee Framed DiCoEnv#rserve

as basis for this research.

The specific objectives of thiesearchare as follows
(1) Compile a monolingual Mandarin Chinese specialised corpus in the field of climate change;

(2) With the methodology of Chinese FrameNet (CFN) as reference, adapt the research
methodology of the project DiCoEnviro and its accompanying resource Framed DiCoEnviro to suit

it for the description of Chinese specialised terms and Chinese semanticsframe

(3) Describe Mandarin (Chinese) verb terms in the field of climate change: write their actantial
structures; annotate contexts where terms occur with the help of Chinese grammanotate
realisations of participants (actants and circumstants) of d \‘erm in its contexts in terms of
three layers, namely their respective semantic roles played in the context, their syntactic

functions (i.e. grammatical functighand their syntactic groups (i.e. phrase tgpe
(4) Discover, identify and define Chinesamantic frames in the field of climate change.

(5) Establish relations between the Chinese frames defined.

1.3 Hypotheses of the research

In thisresearch weformulate the following threehypotheses:

Hypothesis 1 Chinese terminology can be described and analysed using a specific terminological

research method

There are many existing Chinese environmental dictionaries that contain Chinese itethe
field of the environment. We hypothesise that Chinese envir@mtal terminology can be

described using the research methodology of the dictionary DICoEAMir6 Ho mme , 2015,

Di CoEhwvipo/l/ ol st . | ibnign./udmocnoternevai Ir.ocd as/ecagich _envi ro. cgi
SA framed versihanpof /DilGdEhVinMoumontreal .ca/dicoenvirol



http://olst.ling.umontreal.ca/cgi-bin/dicoenviro/search_enviro.cgi
http://olst.ling.umontreal.ca/dicoenviro/framed/index.php

L’ Ho mme e fwhiagh is a mulgliogud@ glictionary containing environmental terminology in

French, English, Spanish, Italian anduirprese.

Hypothesis 2 When applyinghe research methodology dhe project DiCoEnviro to describe

Chinese terminology, the characteristics of Chinese sareed to be taken into account

Unlike IndeEuropean languagessuch asEnglish and FrenchChinese is a languagef
monosyllabicmorphemed and belongs to the Sindibetan family of languages. Conceivably,
compared with English and Frendbhinesehas different morphological,lexical and syntactic
features. These differences pose difficultielsem describing terms anghnotatingcontexs. It is
important that we adapt our research metho@scordingo the characteristics of Chinese tesm
For example,we need to put forward Chinese annotation labels syhtactic functios and

syntactic groups

Hypothesis 3 Chinese terminologghares featuresvith English and French terminolagy

The natural environment is the same for speakers of different languages in different parts of the
world, so many concepts are the same, only expressed differently fareht languages.
Therefore, we can hypothesise thiere are terms in English and Chinese that express the same
conceptsactionsandprocessesWe can also assume that fan &nglish termif we find aChinese

term that designates the sameoncept, then the Chinese term is equivalent to the English term.

1.4 Structure of thedissertation

Thisdissertationconsists okix chapters.

“Chinese is basicayliahb! ¢ ambepmhemefiyt pakl eocdaracters (
not being “words”) do bear-sméamibh @ ((sharnpgh pd2e®thP,.y par e cal
Detail ed explanati ohoomambopheme&€handswocdn be found ir

10



This presentintroduction chapter points out insufficiencies of currently available Chinese
dictionaries of envisnmental terminologyAfter this, he chapter outlines the research objectives

and formulates three hypotheses.

Chapter 2 reviews five existing Chinese lexical resources: Chinese Fraf@&NBt a net of

Chinese semantic frames; Mandarin VerbNet (M\4) lexicalsemantic knowledge base; Sinica
Treebank, a tagged corpus of parsed sentences; Chinese Proposition Bank (CPB), a corpus of
semantically annotatedexts; and HowNet, &nowledgebase The Chinese FrameNet (CFN),
created by a research group led by Professor Kaiying Liu and Professor Liping You at Shanxi
University (China) and based on the English FrameNet (FN), serves as an important reference for
the methodology developeth this dissertation. The chapter shows that considerable progress

has been achieved in the compilation(ohline) Chinese lexical resources. However, no literature

has been found on the application of the theory of Frame Semantics to the description of

Mandarin Chinese terms in the field of climate change/environment.

Chapter 3 explains Frame Semantiedimore 1976, 1977, 1982, 1985jlimore& Atking 1992)

the theoretical framework underpinning this research. The chapter firstly introduces Fallina
case grammar (1966, 1968), and explains how case grammar later developed into the theory of
Frame Semantics. After explaining the conceptseimantic framé, the chapter illustrateg with
examples from the Chinese language. Regarding the applicatlenrame Semantics to specialised

terminology, the project of Chinese Medical Event FramdR8EFjs explained in detail.

Chapter 4 elaborates on the research methodology for the compilation of the Chinese
terminological resource. The specific stefpshe methodology arel) construction of the corpus
MCCC; 2)xraction of candidate terms3) \alidation of candidate termst) €£nse distinction 5)
actantial structure 6) lection of contexts7) aanotation of contexts 8) cefinition of semantic
frames 9) establishment of relations between semantic framé®) encoding of term entriesnd

semantic frames

11



Chapter 5starts by presenting the compiled online Manda@hineseterminologicalresource

(http://olst.ling.umontreal.ca/dicoenvirozh/dicoenvirbilinguefr.ntml) as well as the ldnese

frames discovered(http://olst.ling.umontreal.ca/dicoenviro/framed/index.php the part of

Chinese frames)t then compares English terms and Chinese terms with -glefth analysis of
their similarities and differences.hiB is followed by a comparison between Chinese frames
defined and existig English frames in Framed DiCoEnviro. Finally, difficulties encountered when

writing Chinese term entries and how they are resolved are discussed in detail.
The last chapter summarises thessertationbefore pointing out theoriginality andsignificance

of the current research and proposes research directions for future research looking into

specialised terminological resources based on Frame Semantics.

12


http://olst.ling.umontreal.ca/dicoenvirozh/dicoenviro-bilingue-fr.html
http://olst.ling.umontreal.ca/dicoenviro/framed/index.php

2 Existing Chinese lexical resources

2.1 Chinese~rameNet(CFN)

Chinese FrameNet ) is a semantic knowledge base of Mandarin Chinese Bridessor

Kaiying LiuProfessolLiping You and their research group at Shanxi UnivefSiing have been
working on the project si nanties(1282,A985ps tdoretical Fi | | m
basis and the Berkeley English FrameNet as refereheeCFN project has constructed 309

Chinese frames, among which 238 frames were translated from the English FrameNet and 71
frames were defined for the CFN. A total3i51 lexical units areategorised aneéncoded in

semantic frames. The eventual goal of the CFN project is to build adeafe Chinese semantic
dictionarybased on authentic linese corpuslata; by describing lexical units in semantic Web

markup language, CFN will be a semantic dictiorthat iscomputerreadable and intelligilel (Liu

& Yoy 2015). Without doubt, CFN constitutes a valuable semantic resource for Chinese frame

semantic analysis and Chinese language processing.

The construction bCFN is based on four corpora of authentic Chinese text® CCL corpus
(compiled by the center for Chinese Linguistics, Rekimiversity),the CIPSParsEvaR009, and
the two corpora compiled by I#nxi University- the Shanxi Tourism Corpus atfie Chnese

Reading Comprehension Corpus, CRCC.

The CFN project mainly consists of a frame database, a database of lexisahdréidatabase

of annotated sentences (including a database of phrase type analysis and a database of syntactic
analysis) The frane database describes lexical units according to the frame they belong to. Each
semantic frame containgframe nameaframe definition, core frame elements, naore frame
elements, frame relatiosand lexical units in the framé&able2 illustrates the frame of

| Arrivind in CFN a frame adapted directly from the English FrameN8ee Appendix 2 for the
English Translated version of Table\®e can see from TabRthat all frame elements in this

frame are clearly defined.

13
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P
H
[ v [v "~V v v o[V Vo[V v Vv [V [V

Table 2—Frame[[  |Arriving] in the Chinese FrameNet (Liu & You, 2015, p. 40)
In the database of lexical usjtinformation encoded for each unit includedefinition of the

lexical unit and annotation report(s) delineating construction patterns and syntactic realisation

hu® x -
of frame elements. Tab$3 and 4 illustrate the annotation reports of . Table3 provides us

hu®x -
with a clear picture of how each argument of the predicate verb ‘learn (of an event)is

realised syntactically, the phrase typ@nd syntactic functios of each argument.More
importantly, this report informs us on the frequency of each argument in actual contexts. For

example, we can see from Taldehat “mns(  )[means], though being drame elementfor

hu® x -
‘learn (of an event) appears less frequently in actual contexts compared Withe( ),

a noncore frame element. Table4 shows the 6 syntactic construction patterns of argument

14



hu® x

structure for the veb ~“learn (of an event) It can be seen clearly that the first argument
structure“cog( )evid( ) tgt( )cont@ )" is the most common in contexts.
“H 2 w ¥ H
[ Frame e [ Number [ Phrase [ Syntac/ [ Frequ. [ Type
annot at functic el ement
coyg - 18 np subj 18 "H
. - 19 dj obj 17 .
comnd np obj 2 H
evi d -~ 16 pp adva 16 “H
mn’s B 1 vV p vV a 1 H
ti'me -~ 6 tp adva 6 "H
Table 3—Annotation report of LU v. - Syntactic realisations of FEs of v.(Liu & You,
2015, p. 75)
H
11 ~ caog ~ evid ~ tgt ~ cohtp ~
np PP dj
10 SUubj adva o0bj
1 np pp np
SUubj adva o0bj
r - caog - supp t i 'me tgt 7 coht ~
L np t p np
subj s adva obj
q - cog - t i 'me evid - tgt -~ cohtp -~
4 np tp PP d]
Subj adva adva obj
r - ti‘'me ~ cog - tgt ~ cohtp -~
X t p np dj
adva Subj obj
r ~ caog ~ tgt 7 cohtp ~
1 np dj
SUubj o0bj
r - cog - mn’s - tgt ~ cohtp -~
X np v p dj
Subj vV a obj

Table 4—Annotation report of LU v.”~ syntactic patterns of argument structure of
v.(Liu & You, 2015, p. 75)

In the annotated sentence database, sentences containing the target lexical unit are annotated
semanticallyand syntactically in terms of three layesyntactic function, phrase type and frame
elements. The CFN has developed a complete and detailed seinotation guidelinegLiu &

You, 2015}hat are particularly suitable for Chinese sentence annotation. The labels of phrase

15



types and syntactic functios devised based on Chinese grammatical rules help account for
syntactic realisations of frame elementdere is an example of an annotated sentence in CFN.

This sentence was extracted from CRCC.

[ <tot-np-subj + W >supp ><gt=" = v><parnp-obj C
MO g VA
oln addition, the acid rain control area shou
most serious and regions where the emission o

(Liu & You, 2015, p. 85)

b'oh" n

The target term (marked d'gt”) described in tls sentence i$§ ‘contain, belonging to the

frame[" |include].“Total and “part” are the two frame elements of this frame.Total” is
. . wnydombar . :
syntacticallyrealised by M ‘acid rain control ar€aa noun phrase acting as subject of
b'oh" n
the target verb’ ‘contain while the frame elementpart’ is realised by H
. . . poh’n .
MT 1 H o M 7, anoun phrase acting abjectof ‘contain.

The complete sentence annotation system adapted for Mand@tinese will swly provide
valuable assistance for researchers when carrying out semantic and syntactic analysis of Chinese

sentences.

2.2 Mandarin VerbNet (MV)

Mandarin VerbNet (MV) is a comprehensive lexical sem&mievledgebase centering on the
categorsation and semantic annotation of Chinese verbs (Liu & Wan, 2019). The Mandarin
VerbNet project, led biProfessoMei-Chun Liu, began at National Chiao Tung University (Taiwan),
and thencontinued at the City University of Hong KoBgsed orthe framebasedconstructional
approach, the MV (as of Feb. 2019) has defined and categorised approximately 800 verbs, among
which 520 have been annotated semantically and syntactically. The MV lexicographers are
currently working on the annotation and categorisatiah 2000 frequentlyused verbs in

Mandarin Chinese. The ultimate goal of this-gwing project is toestablish an effective

16



categorisation and annotation system that is well suited to account for the semantic analysis of

Chinese verbs that incarnates inhatainique grammatical features (Liu & Wan, 2019).

The construction of the Mandarin VerbNet is based on strong corpus evidence. All the contexts

for annotation areakenfrom the following two corpora: 5 milliewordsSinica Balanced Corpus

eT ¢ and 1 billioawords Chinese Gigaword T M _ C .

The Chinese Word Sketch Engine developeflibicacadenserves as a consultation tool.

The framebased constructiompproachdevisedwithin the MV project is a combination of Frame
Semantics (Fillmore, 1982, 1985) and Constructional Grammar (Goldberg, 1995, 1897, 20
Under this approach, the analysis of a Chinese verb starts from theed@bn of the semantic
frame that the verb is associatadith. For each frame, both framelementsand “defining
construction$ are explicitly defined (Liu & Wan, 2019,48). According to Liu & Chang (2015),
the meaning of a given frame is expressed ooty through its frame elements, but also
manifested from thegrammati@l constructional patterns (didefining constructiony where the

verb is usedFigure4 shows the basic frame bCauseeo-move’ in the Mandarin VerbNet.

Basidrame: CAUSEDOMOVE
Frame Relation
CAUSEMOTIONCAUSEDOMOVE
Definition
A Mover causes a Figure to move from a Source to a Ground_Location
Lemma
1 B, 2
move  move move move push pulg move take roll move move
Core Frame Elements
Mover Figure Ground_Location

(Source:http://verbnet . I-MOTIi ONUCTAMBEB)X / #/ f r a me
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http://verbnet.lt.cityu.edu.hk/#/frame/CAUSED-MOTION
http://verbnet.lt.cityu.edu.hk/#/frame/CAUSED-MOTION/CAUSED-TO-MOVE
http://verbnet.lt.cityu.edu.hk/#/lexicon/CAUSED-MOTION/CAUSED-TO-MOVE/%E6%90%AC
http://verbnet.lt.cityu.edu.hk/#/lexicon/CAUSED-MOTION/CAUSED-TO-MOVE/%E7%A7%BB
http://verbnet.lt.cityu.edu.hk/#/lexicon/CAUSED-MOTION/CAUSED-TO-MOVE/%E6%8E%A8
http://verbnet.lt.cityu.edu.hk/#/lexicon/CAUSED-MOTION/CAUSED-TO-MOVE/%E6%8B%89
http://verbnet.lt.cityu.edu.hk/#/lexicon/CAUSED-MOTION/CAUSED-TO-MOVE/%E6%8B%96
http://verbnet.lt.cityu.edu.hk/#/lexicon/CAUSED-MOTION/CAUSED-TO-MOVE/%E6%8C%AA
http://verbnet.lt.cityu.edu.hk/#/lexicon/CAUSED-MOTION/CAUSED-TO-MOVE/%E6%90%AC%E7%A7%BB

Construction Patterns

¥ Pattern: [Mover]-[*Ba]-[Figure]-[CAUSED-TO-MOVE]-[*End_mkr]-
[Ground_Location] (138 sentences, 11.3% of all)
o [ ZE B &/ Mover] & /\ A 1[I/ *Ba][ #t il T 98 i 15 5/ Figure],[# %/ CAUSED-TO-MOVE][F]/
*End_mkr][ IE4C & % &5/ Ground_Location] 2 1,
o [Ul/ Mover]JRANHL[3E/ *Bal[ £ T/ Figure][#i/ CAUSED-TO-MOVE][#]/ *End_mkr] [t £/
Ground_Location].
o [t/ Mover]/x B J\H & 1f,[45/ *Ba][FEEL AT AHAENGO) & 5 B2 iT HL 25/ Figure][#%/ CAUSED-TO-
MOVE][ £/ *End_mkr] [#1 #fi th FL i & & ek & 55 1+ A B A9/ Ground_Location]
¥ Pattern: [Mover]-[*Ba]-[Figure]-[CAUSED-TO-MOVE]-[*Path_mkr]-
[Ground_Location] (74 sentences, 6.1% of all)
o [FRAM—FE &) T30 N/ Mover]. £ T if—#& 7. A [/ *Ba][ L B/ Figure][4i/ CAUSED-TO-
MOVE][ -/ *Path_mkr][/#/ Ground_Location] 2 .
o [— R HOITTH T/ Mover][#/ *Ba] [ #E 1%/ Figure][{{E/ CAUSED-TO-MOVE][ i/ *Path_mkr]
[F741/ Ground_Location],
o AR [—% 51/ Mover][#§/ *Ba][1il/ Figure]5&i fT [/ CAUSED-TO-MOVE][ A/ *Path_mkr][E£ A/

Ground Location],

(Sothrtae:: / / verbnet .|l t.ci-MQUl. @N/UCTAAMOER) r a me /
Figure 4— Basic frame Causdd-move in Mandarin VerbNet

As can be clearly observed, thHEAUSEDOMOVE frame is specified with not only frame

elements, but also two constructional patterns with annotated example contexts.

The framebased constructionabpproachdeveloped within the MV project is well suited
describe semantic frames and verbs mr@se. For many Chinese verbs, relying solely on frame
elements for semantic distinction might not be sufficient. Following is an example by Liu & Wan

(2019) to show how constructional patterns help distinguisé tight frame that a verb beloisg

§

b" n f&ng
to. The Chinese verb ‘moveé and ‘put’ are associatedwith the same frame*Caused

motion”, share similar participants Placer, Figure and Location. However, saldifferences
exist in their constructional patterns, which could serve as important evidence for further

semantic distinctioebetween the two verbs.

(a) Placerprominent transitve BA construction: i [ *
I BA book move* at the table
7 [/ 3
I BA bookput a/t the table
(b) Gpmoamidnent | ocatisxe i nvewr siiAon:
*t he tnmaobvieem book
WA

tablput a b o(bik&Wan, 2019, p. 48)
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The pattern of locative inversion is associateth the Placement frame, but not the Caustxt

b’ n
move frame. The fact that ‘move does not function irthe locative inversion pattern reveals

b n
that ‘mové does not evoke the Placement frame. This suggests the necessigkafgfurther

semantiadistinctionrsandargues fothe creation of sudrames under the general franf€aused
motion”. Based on different'collo-constructional features (Liu & Wan, 2019, p. 48 MV

lexicographers establigll two subframesCausedo-move frame and Placement frame.

The framebased constrational approach allow/for a finer classificationof Chinese verbs. MV
lexicographers establigld a hierarchy of frames consisting of four laye@chiframe > primary
frame > basic frame > micifeame. Tablés illustrates the hierarchy ahe archiframe “Caused

motion” and its subframes as presented on the Mandarin VerbNet.

Ar cchifame Primary fréBasic fra
Carry
Caustemhov e
Pl acent ai
Causmati Pl ace Pl alcecati
Pl azer f agd
Rel ease
Thr ow

(Source http://verbnet.lt.cityu.edu.hk/#/)
Table 5-Archif r ame *m@auoend , i ts pasidfranagMy) f r ame an

2.3 Sinica Treebank

Sinica TreebanK[( 2 ) (Chen et a].1999)is an electronic database providing
annotated tree structures of Chinese sentences. The Sinica Treebank project started an@i997

is carried ouby lexicographers at the Chinese Knowledge and Information Processing (CKIP), the
Academia Sinica (Taiwanyith a general aim of providing an annotated corpus for Chinese
Language Processing (Chen et al., 1999). All the sentences annotated are extracted from the 5
million-word Sinica CorpusThe current Sinica Treebank Version 3.0 contains 61,087 trees,
totalling 361,834 Chinese words. An online search interface has been developed for users to

consult tree structures and 1000 tree structures are open for download through its website.
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In an aimto accuratelyand effectively pars Chinese sentences, linguistsCKIP have proposed
an analysing system that is based on the Informabased Case Grammar (ICG) and Heeden
Principle. From the perspective of ICG, each word conveys two facets of meaeiaging and
grammatical meaningMeaning is reflectedn arguments and adjuncts while grammatical
meaning is shown through the grammatical clagshe word (phrase type /syntactic group) in
contexts and grammatical constraints including restraints in the order and foruliffgfrent
sentence components [@n et al.,,1999, p.88). With a clear semantic orientation, Sinica
Treebank has defined 60 semantic roles, among which usedfor physical entities and the

rest, for predicates denoting events.

Here is an annotated tree structure taken from Sinica Treebank.

The sentence (/ sentence segment) parsed i s:
o w Z A W A
we deci tdtegetrmhaekea bi g WMarydh |y
‘We decide to make a’ bunch of daylily toget

Its tree structure as presented in Sinica Treebank is:

S(agent:NP(Head:Nhaa: 'l )|Head:VE2._ |goal:VP(manner:Dh; z |Head:VC31A
|theme:NP(quantifier: DM@ |Head:Nab: )
-“_ Jdecide]” as Head of the sentence (coc
s
goal
WP
agent theme
P MP
Lead Head manmner Head quaﬁr\Head
MNhaa YE2 Dh Y31 D Mab
L’szﬁ Léii =22 4 ‘—j(i ‘EEE

Figure 5- A Chinese sentence tree structure from Sinica Treelfarde code: 1129W)
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Figureb, taken fromthe Sinica Treebank, is an illustration of the above tree structure. In this tree

structure, each constituent bthe sentencelabeled with asemantic role and a grammatical

judd-n

function. The verb_ ‘gdecidé is the head of the whole sentence, thus markedidsead.“VE2

ad

signifiesthat the verbi ﬂn‘gdecidé needs to be followed by its object and has only two

W2 men Rl -zu® - d8§sh=

arguments(Agent and Goal). 'l ‘we’ plays the semantic role dfAgent while, z AW

wgryd a %o W2 men

‘make a bunch of daylily togetherealises the*Goal. Syntactically, 'l ‘we’ has the

h | =zu® - d8s hw§1ygd a %o

phrase type of NP (Noun phrase) whileg A W ‘make a bunch of daylily together
is marked as VP (Verb phrase).

W/a men
The tree structure then leads the user to probe further into each argumerit. ‘we’ is its head

in itself, therefore marked as Nhaa, meaning personal pronéanthe syntactic realisation of

| -zu® - d8s hw8§1yg a %o . i i zu®
“Goal -, z AW ‘make a bunch of daylily togetheihead of this VP is the vefb

y - d8s hw8rygd o %o i i i
‘make W ‘a bunch of daylifyplays the semantic role of Theme (syntactically as NP)

L

while, z ‘together realises the role dgfManner (syntactically as Dh, adverb denoting manher)

d&shw8§ryd o %o w8iyg a¥
IS

In \";') ‘a bunch of daylily the head of this NP /O‘daylily (individual noun

§sh+

- d
marked as Nab) Whilé ‘a bunch oftakes the semantic role dfjuantifier’ with the phrase

type of DM (quantityphrase).

As can be clearly seen from the examq@produced in Figurg, one important merit othe Sinica
Treebank is that the project has developed a detailed classification of Chinese words. The
Treebank not only presents grammatigaiormationof each word anaonstituentsof sentences

from the analysis of surface sentence structrbut also reveals theemantic relationships
between words by digging into the deep structure of sentence and assigrsagantic roleto

each word or phrase.
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2.4 Chinese Proposition Bank (CPB)

The Chinese Proposition Bank (CPB) is a complementary pgojbetChinese Treebank (CTB) (a
large-scale annotated Chines®rpug. Started in 1998 at the University of Pennsylvania (USA) by

a research group led by Nianwen Xue, the CTB project aimsltbarmuannotated Chinese corpus

with rich syntactic informationThe Chinese Tree Bank 9.0, released in June 2016, contains
132,076 Chinese sentences that have been tokenized, POS taggesgrdaadticallybracketed

Overall, the project adopts a serautomatic approach in its-3tep sentence annotation process
Chinesesentencesare firstly tokenized with the help of a woskgmenter; after manual
validation, segmented Chinese sentences are then attached with POS tags using a POS tagger;
after postcorrection by linguists, the tagged sentenca® processed through a parser to have

the sentence syntacticallybracketed Table6 illustrates the processes of sentence annotation in

the CTB project.

As can be observed frofable6, Ghinese sentence annotation in the Chinese Treebank project
has a clear syntactic orientation and focuses only on surface syntactic information. In order to
improve theTreebankio account for the facet of meaning, the research group led by Nianwen
Xue has benworkingon another project since the early 20Q0%.the Chinese Proposition Bank
(CPB), the primary task of which is to add semantic information to the parsed trees in the CTB.
The CPB project places its main focus on predicate verbs and theiralmaiions. Predicates (or
nominalised form of predicates) are attached the labelR#| and semantic role labels are
assigned to each of the arguments of the predicate (or its nominalisation). In general, arggments

are labelled ag\rg 0, 1, 2, 3, 4, While adjuncts (optiongbarticipantg arelabelledasArg M.

5ln this disséNBabdddtl.B d2YSe/ (itadiémMaz®@é dzNBhen referring to
(e.g. in Chapt 008 yddvihli A tdres GdtadsdzEBen referring to
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@ Raw dat a:

P g’ Al ) [

(b) Segmented:

P e ' A [ o) [
He also propose one series concrete measure and policy essential

(AHe al so proposed a series of concrete mea
(c) POStagged:
/PN /AD &/VV' ICD AIM ¢ 13 INN /CC /NN INNr /PU

(d) Bracketed:

(IP (NP-SBJ (PN /he))
(VP (ADVP (AD /also))
(VP (VV /propose)
(NP-OBJ (QP (CDione)
(CLP (M /series)))

(NP (NP (ADJP (JJ /concrete))
(NP (NN /measure)))
(CC /and)

(NP (NN /policy)

(NN /essential))))))

(PU))

Table 6—-A Chinese syntacticalgnnotated sentencén the Chinese Trdmnk
(Xue et al., 2005, p. 211)
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Figure6 illustrates a tree structure wittsemanticinformation encoded in CPB. The parsed

. j Ygf " ngzh@ngz8i xi “ng x- di och™ sh- g+ yu'ny-n . . . .
sentence is H 4 ‘The police are thoroughly investigating the cause

digoc h”

of the accident.In this example, ‘investigate is the predicate verb, thus labelled &Ref.

sh- g+ yu'ny - n

ivad " ng
Twoargumentsof the predicate are ‘police, labelledasArgOandHs 4 ‘accident cause

zhengz § i xi“'ng x -

marked asArgl ‘now’ and ‘thoroughly are the two adjunctsdptional participant$,

zhtngz § i

both labelled as'ArgM”. ‘now’ has the meaning offime (or temporal element), thus

xi“‘ng x o

attached the label' ArgM-TMP while ‘thoroughly realises the semantic role dflanner,

thus marked aSArgM-MNR'.

P
Arg0 VP
NP-SBJ  ArgM-TMP ArgM-MNR VP
“F ADVP-TMP ADVP-MNR Rel Argl
police ‘ ‘ ‘ ‘
i fE iF o Vv NP-OBJ
now thouroughly ‘ — ‘
& NN NN
investigate ‘
EX S 7
accident cause

Figure 6- a tree structure with semantic information encoded in GRBe, 2008, p. 229)

With argumentsof predicates labelled, the CPB project is able to proceed to another important
task— distinguish senses of predicates and categorise the senses into fresnéseameset is
defined inthe CPB project aa set of subcategorization frames that realize a particular sénse
(Xue, 2007, p3). In the @Ginese Proposition Bank 3.0, releasedluly 2013, a total of 24,642

Chinese verbs have beassigned to frameset3able7 is an example taken frothe CPB-the

czn

predicate ‘ d e p o s | preserveehas three senses and thus is categedi into three
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framesets. Te criterion for this sense distinction is that for each sense of depos, t ,

preserve, the sesof arguments are different.

Besides the goal of capturitige semantis of predicates as reflectei their arguments another
very important objective of the CPB project, as empsesiby Xue (2007)s to reveal and
categorise different types of synttic variations (or syntactic alternations) that can often be
observed inthe argument structures of certainhihese predicates. e CPB project elaborates
on five classes of verbs in Chinese thladwsalient syntactic alternations, or different syntactic

realisationsin their argument structure. fie first clasof verbscontainverbs that can be used

f&ng
both transitively and intransitively withoudny changein the verb form. Verb derivations of

‘put, place and verbs that carry the sense btéxisting are two other classes of verbs that
demonstrate alternations. Verbsthat generally having two arguments (agent and
location/event/theme) but carhave the second argument omitted in actual contexts are the
fourth type of verbs for which syntactic alternations can be observkd. fifth class of verbs are

verbs implying changes in state or location.

Compared with the 60 semantic role labels used in the Sinica Treebank, the set of argument labels
used by CPB seems to be a little general. The lakrel® Argl, Arg2 Arg3 Arg4and Arg5for

core arguments, carrying no semantic information in themselgesjot explicitly incarnate the
semantic nature of each core argument. This methodological choice of argument labels reflects
the different objectives for Sinica Treebank and CPB. The Sinica Treebank aims to build tree
structures that not only contains gmmatical syntactic analysis but also reveals semantic
relationships between each wofghrase This explains the detailed categorisation of word
classes and the 60 semantic labels used for semantic anaitys@mparisonthe most important
objective of he CPB is to probe into syntactic variatipnesentin argument structures of certain
classes of linese verbsAs pointed out by Xue (2007), using label&rgOto Arg5for arguments
consistently across different syntactic structures (where a predicaigies the samesenseg

proves to beenough for the analysis of syntactic alternationsvhich apredicatecan be found
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Framesetl fAdeposito
Semantic roles:

Arg0: entity making deposit

Argl: sum of money

Arg2: financial institution

a. [ArgM-TMP M [F][Arg0 . ][ArgM-ADV ][ArgM -ADV ]
20 years ago each person average only
[Rel ][ArglwM™H ]A
deposit 20 yuan money

AiTwenty years ago, on average each person ha
b. [Argl IIRel J[Arg2 T 1A
large amount fund depositin mid-sized small financial institution
AA | ar ge anaedepositedinmé unedd or small i nstituti

Frameset2 fAexi st o
Semantic roles:

ArgQ0: location

Argl: thing that exists

c. [ArgM-TMP ][ ArgOn ][ ArgM-ADV ., ][Rel ]
Now the whole world only exist
[ Argl @ \ 7 1A

over one thousand CL Giant Panda
AThere exist only a |ittle more than one tho
Frameset3 fipreserveo
Semantic roles:
Arg0: preserver
Argl: thing preserved
Arg2: instrument

d. [Arg2 17 v [Rel ][Arg1l™ ], - A
chronicle can  preserve history , maintain order, civilize
AChronicles can be used to preserve history,

e. [Arg0 'l J[Arg2 ] [Rel ][Argl”™ ~ - A
We with chronicle  preserve histanaintainorder, civilize
iWe can use preserve history, maintain soci

2n

Table 7—Framesets ofhe verb o d e p 0 s,ipreserveenyCPBs(Xue, 2007, [$4)
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2.5 HowNet( )

HowNet ( ), or HowNet Knowledge Databass,a largescalehigh-quality ChineseEnglish
knowledgebase with rich semantic information. The initial idea of the construction of HowNet
was formedin 1988, when the founder oHowNet, Zhendong Dongposed the important
question of how to build dargescale knowledgebas¢hat can sipport natural language
processing The HowNet project was formally launched in 1997 Zlyendong Dong and Qiang

Dong at the Research Centre of Computer & Language Engineering, Chinese Academy of Sciences.
The first version of HowNet was released in 200@ past thirty years has witnessed tremendous
advancement of this project. HowNebw contains 229,767 linese and English entries, 35,202
concepts and 2,196 sememes. Since 2ah6,core data of HowNet has beanade publicly
accessiblehrough OpenHowNét an onlinesearchingplatform that allows users to consult

entries of HowNet and view the sememe trsieucture of the concept described itne entry.

Relationships a key wordn the HowNet project.The goal of the construction of HowNet is to
reveal relationships between concepts as well as relationships between different attributes of a
concept(Donget al., 2010, p.53). HowNet isconcept oriented Figure7 shows how the concept

conveyed by the wat“doctor’ is related to other concepts in the Concept Relation Net (CRN) of

HowNet.

hypernym
[cor s
T location
target agent
—
t-:u:-l » l::-ntent
1

cost patient content

L)

possession POSSessor -
agent expetiencer

Figure7- The word “doctor” as presentDodetalr0ld Mm@ Conc

6OpdlowNeétt t ps: // openhownet.thunlp.orgl
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In HowNet, sememe is thdasic unit of meaning(Donget al., 2010, p53) that cannot be further

divided and a concept is defined by sememe(s). Fi§steows the sememes of each of the four

p-ngg u ¥

concepts conveyed by the word  ‘applé.

word

FR (B FR (BE) ER (KR ERX ()
apple (computm apple (phonc) apple (fruit) apple (tree)

\*—' K R] A = #

compute.r tool \ fruit tree

A B #Kﬁ #Kﬁ 5§ e i iﬁ
SpecificBrand PatternValue PatternValue SpecificBrand reprocluce

fE fE
able able

S€1Se

sememe

vfi x
fruit
# B4
bring bring
l o L e e e el
p-ngg u ¥

Figure 8— The Chinese word ‘applé as annotated based on sememes iovHNet
(Qietal., 2019, p. 2)

HowNet does not only focus on nouns. Fig@r#lustrates the two concepts conveyed by the

IA s©
adjective ‘green and thedefinition of each concept based on sememes.
(Green)
Conceptl: (Green color) Concept2: . G .
(Green—environmentalprotection)
o) o)
{green| } {PropertyValue| v :scope={protect{5

:patient={Environment| ’ :host={entity] r }}}}

(Zhu., e204ab, p . 35)

1A s©

Figure 9— Concepts and sememes conveyed by the word ‘green in HowNet
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As illustrated in Figur@, the Chinese word  ‘greeri designates two conceptsthe first is the

color green, the other is green in the sense of being environmerfiadigdly. The definition of

the concept of green color is simple with only onenegne“green| ” whereas the definition of

the second concept entails relationships between four different sememes. The first sememe is
“PropertyValue|] v " -" (Green) is a property value, théscop€ (“dynamic rolé of

“Pr o p e r)tofywMiehlcarresponds to some kind of protection. The relationship between the

second sememéprotect| G ” and the third sememéEnvironment| " plays the role of

patient of“protect| G ”. The host of Environment| ' ”is an entity.

2.6 Comparison of thdive Chinese lexical resources

The above presentation of the five Chinese lexical resoustesvsthat theseresourcesare

constructed fordifferent purposes are inspiring different applications andre addressing
different needs in the Chinese natutahguage processing communifyable8 compares the five
Chinese lexicaksourcegeviewed above from four aspectsature ofthe lexical resource, goal
of construction, classes of words serving as tasdet annotation, and domain of texts for

annotation.

For this domairspecific research looking into Chinese semantic framethe field of the
environment the five available resources reviewed above wd#rtainly become helpful
references. Chinese FrameNet lievelopediwo set of labels fosyntacticfunctionsand phrase
types respectively; Mandarin VerbNet proposes the framased constructional approach for
categorising verb into finer frametie Sinica Treebank shows how detailed semantic analysis can
be presented learly in a tree structurethe Chinese proposition bank unveils the common types
of syntactic alternations in Chinese argument structures of certain types of verbs; Hapydliets

asememebased method of sensdistinctionfor Chinese word.
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Table 8— Comparison of the fiv€hinesdexical resources

-soci ety,

arts, sci e
i fe, phil
Gover nment
news & mag
articl es,

online web
forums etc

/7

From TableB, we can alsaobserve that none of the five lexical resources is pudelgicated to

one particular specialised fieJdhough specialised senses of certain Chinese words can be found

in certain entries of these resourcaslithout a doubt, he domainspecific lexicatesourcethat

will be built in this research will constitueecomplement for existing lexicadsources

"D fferent

aut he

from

ntic texts.
OpenHowNet .

Thus,

the other four resources
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3 Theoreticalframework

3.1 Frame Semantics

3.1.1 The origing Case grammar
In the late 1960s, Fillmore (1966, 1968ygued that the dominant linguistic theory

transformational grammar (T3t the time overemphasesi the role of syntax and that the study

of languages only from the surface syntactic levelinisufficient because these syntactic
components have different staceforms indifferent languags and are thus not universalOne
particular example is seen in ChinegeChinese sentencesubjects and even objects are often
omitted. Fillmore (1966, 1968) argued for a close integration of syntax and semantics, with
semantic research athe starting point since deep structures driven by semantics are more

appropriatefor characterising and explaining universals than those driven by syntax.

Fillmore (1968 pr oposed the theory of “case grammar’
syntactiecsemantic relatios hi p” ( Fi ,lp.48hoFillraore (1968) 6eieves that every

| anguage-shaw c't duepedd) anchseagchirig fof potential universal deep semantic
structures can help explain the generation of surface syntactic structures across languages.
Looking into the semantic case relations between predicate verbstlagid arguments, Fillmore

(1968: 46)put forward six cases: Agentive, Instrumental, Dative, Factitive, Locative, and Objective.
Connecting syntax with semantics, case relationships provide a novel semantic angle for studies

probing into syntax.

Fillmore (1968jhen used sentences wittopenthe door” to illustrate case grammar

(1) John opened the door.

(2) The door was opened by John.

(3) The key opened the door.

(4d)ohn opened the door with the key.
(8)ohn used the kefiltlomopapp. I h@e8 door .

31



Though with different perspectives, the abofree sentences basically dedoeithe same event

and the semantic relationships between any of
remain unchanglod.opseint he “dobn” hwiutghh t‘heo h‘nRKe y”
present i realige he ‘cheslen™ Agent” . Al t hofugctons* key?”

in (3) and (5), 1t is in the case of “lnstrum

The analysis of cases is alspplicableto Chinese and can help explain the deep semantic

structure of @inese sentences. The following examplEs- (6) share the same meaning despite

Xi teng

their different surface syntactic structures. ‘Xiaomingrealisesthe “Agent’ though it plays

sh- tou

different syntactidunctionsin (1) and 6) and though it is not present i and 4). ‘ston€

is alwaysassociated withlthe case”Instrument’ even though it is at the position of subject of

sentence ).

(1) ¥ A
Xiaomi ng-PERFwi ndohlvr eak
‘Xi aoming broke the window.

~

2) v A
Stone -PERF b rwa ankd o w
‘A stone broke the window.
(3) ey A

Xiaoming stonebr elaEkBF wi ndow
‘Xi aoming used a stone to break the window.

4) VA

Wi ndow -PERF br eak

‘The window’ was broken.
5) VA

wi ndowas s epvoes iptri Xina o mbh mefakkR F
‘The window was broken by Xiaoming

6) VA
Wi ndow ep Otsi paassi ve pse Xi a o-REREN € br
‘The window was widkerm syt oXieaomi ng

() A
mum PROG wash clothes

‘Mum is washing clothe’s.
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(8) A
wa s hmancghi weas hcl ot hes
‘The washing machine is washing clothes

9) 8, A
cl ot hes was h PERF
‘The clothes have been washed

m m X2y j - fu

v
‘Mum’ in sentence 1), ‘washing machinein sentence §) and ‘clothes in

sentence 9) are all subjects and have the same syntactic rolethmiyt realisedifferent semantic

m m X2
roles. The subject of sentencé)( ‘Mu m'is the subject of the verb ‘to wasH, while the

X2y j o Yo

subject of sentenceg], ‘washing machineis ar instrumentin relation to the verb  ‘to

yo o XYa

xY2 :
wasHh. In @) the subject ‘washing machinds an instrument in relation to the verb ‘to

- fu
wasHh, while in @) the semantic role of the subjecyt ‘clothes is that of aPatient, whichbears

15

the action of 2 ‘to wasH.

Another important concept that Fillmorgl968) established in Case Gramnmthat of “case
frame”. Case frame is mainly applied to analyse semantic structures of venexloalphasesAs
explained by Fillmore (1982.115), each case frame corresponds td‘scene or situatioty a
proper understanding of the backgroundinowledge and conceptual structure of such

“schematized scenéss prerequisite to understandintthe semantic structure of the vetb

Let us reconsider the example of mum washing clot@€9). As can be analysed from sentences

xY2
(7)-(9), the deep frame of the verb ‘towashHis+ O (1) (A)]; “CG7 indi
(Object), I (Instrument), A (Agertn ceoccur inones ent ence and “ " i ndi c.
XYa
verb in the frame. When using the verb ‘to wash , we must determine the thing beingashed
X2
—Object; theAgent thatinitiate the action of ‘to wasH or the Instrument used tavashare not
8h%‘good' is used after the verb, indicating that the action i
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obligatory (thus they are presented in brackets in the deep frame). It is basedsenframehat

Fillmore (182) proposed the concept disemantic framé later in his Frame Semantics.

3.1.2 Semantic frame

In the mid 1970s, Fillmore proposed the theory oarRe Semantics on the basis of his Case
Grammar. Frame Semantics explaims meaning of words by looking into how languadpasge
on the way people conceptualise situationSrame Semantics is a cognitive theory that reveals
the link between language aralir experience and knowledge already acquired and stored in our
mind. The core idea of this theory is that we understand the meaning of a word isehgantic

framethat this wordactivates(Fillmore, 1982, 1985).

Semantic fames aredefined as“ s p e anifiédi frameworks of knowledge, or coherent
schematizations of e,Xpp 223).i“Eha fraeneé str(ckuied themworde |,

meanings, and that the wor@vokesthe frame' (Fillmore, 1982p.117).

By the term framd have in mind any system of concepts related in such a way that to
understand any one of them you have to understand the whole structure in which it
fits; when one of the things in such a structure is introduced into a text, or into a
conversation, all ofhe others are automatically made available.

(Fillmore, 1982p.111)

To further illustrate the concept dframe’, let uslook atthe following two sentences inlihese:

(10) R S v 4 )
Xiaoshan you this year get-PERF how much lucky money
‘Xiacshan, how mucHuckymoney did you gethis year?

If a Chinese speaker hears this senteri@#she willknow that this is probablywhat Xiao Shan is

© sunqgi’n

asked during the Chinese New Year, the Lunar New Yh'a;r.isbecauseﬁ ‘| uncokey

y* su-gi’n

evokes the New Yeaituationin his/herminds. According to Chinesmditional custom, 4

34

19



‘| unookey is given by the elders to their juniors on thenarNew Year's Evét represens

best wishes of thelders to their juniorslt is only with this background knowledge that we can

Yy su~qgi’n

understand the meaning of

| urnokey. This New Ye& Eve scenario is a frame

© su=gi’n
‘

[Celebrating theChineseNew Year] framgn WhichbesideS/ly | unwokey, there arealso

ch? x- ch»niji 2 sh¥tu su-

‘New Yeads Eveg “Spring FéstayupVvatelorall nighton NeWe ar s Eve

chonli “n ni“nhu® ni“nyo f&n

‘Spring Festival coupléts,  ‘special purchases for the Spring Festival ‘family

b8 ni"n

reuniondinng’ , ‘ wi s h s aHagppNed Yefpay a New Year call.

(1) - b N R L
Xiaowei Xiaoyu so hard adv. eat you DE happiness candies interjection
‘Xiaowei, Xiaoyu, finallyweeet t o eat your happiness candies

. ) ) Xi Yowi . . Xi Yoy¢,
Whena Chinese speakédrears this sentence he/she willknow that ‘Xeowerl and

ch- x¥t"ng
‘Xiaoyu are a newly married couple, because whe@hinese speakérearsthe phrasey

h»n| %
‘eat thehappinesscandes, the scene of ‘wedding will immediatelyarisein his/her mind.

This scene is actually a knowledge frame aocognitive frame.Thus, a Chinese speaker

. ch- x¥"'ng . . x¥4 " ng . .
understandthe meaning ofy ‘eating wedding candyr ‘ h a p pcand eesgslinst

x¥4 " ng
the backgroundrrame of | | Marriage]. In Chinese culture,  ‘happinessand ease'the

candes that the couple give to their guests friends or relativeswhen they get married.

Corceivably,without such background knowledge, one cannot understand the true meaning of

XY ' ng
‘

h a p pcaml eesss’

One particular exampléhat Fillmore uses to illustrate the concept of semantic frame is the
Commercial Event Frani@977a, 1977b)This frame captures the scene of buying buyer buys

goods from the seller, and sellirga seller sells goods to the buyer. Four participartturing
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this frame are buyer, goods, money and seller. The conceptual structure underlying this frame

. . . . mYai g®um Y4i ch»s h ®u m§ i sh@m§ i
also exists in Chines€hinese wordg ‘buy, Vy ‘purchase ¥ ‘sell,M ‘sell, v ‘sell,
zh- f £ mkf ~ ng ngif " ng . )
L ‘pay ¥ ‘buyer, v ‘sellef belong to the Commercial Event Frame since they all

describe the sage of this buyingselling event. When we encounter any one of these words in
reaklife context, the entire scene of this event will be automatically activated in our mind. This
frame of commercial event also exemplifies anotimaportant notion in Frame Semanticse.

perspective.

As elaborated by Fillmore (1977a), a certain sentence that describes buying or selling activities
capturesusuallyonly a part of the whole commercial event scene from a certain perspective. Each
of the verbs*buy’, “sell’, “charge and“pay’ foregrounds a different perspective and highlights
aparticularrelation between two participants of the whole scei@r examplethe followingtwo

sentencegescribethe commercial event scene from two different perspees.

az) ° v 73 A
I go tbhudy ElRFKk B r g €SI a dzNB g2 KNeR
I went to thethbreeheckey. and bought
13) v LA
Shanshalnr e aldiNB LJ2 & Ahioluxsye -PERF sel |

‘Shanshan hhoauss es.ol d t he

mYai s’ nku8i

Woa
The verby ‘ b uny12) foregrounds the relation between the buyer * &nd the good%:

sh"nsh’n

déng o ngi
e t hr e ewhiteahe esb M * s enl (13) foregrounds the relation between

f'ngzi

“ Shanand an’ h o ureeedmmerciakvent can be observed from differeperspective,

leading to different choice of verbs and syntactic structures.

Each perspective highlights only part of the whole scéheie want to highlight the relation

mYai

between the buyer and goods, we would use the véibuy’ (y in Chinese)lf we want to

ngi
highlight the relation between the seller and goods, we would use the vvesbegM in Chinese).
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According to Frame 8wantics, the meaning of a word should be understood against the
framework of a whole set of conceptual structsrer experientialspace. How a conceptual

framework is expressed syntactically is dependent uporprspectiveadopted.

Frame Semantics firstly inspired the development of lexical resources in the general larguage

the EnglisiF-rameNeproject andFrameNein many other diferent languages.

3.2 Application of Frame Semantics to terminology

Frame Semantics is pertinent for the description of terms; it offers terminologists a way to present
linguistic properties of the termandillustrate how terms of a field are anchored in tbenceptual

structure / knowledge organisation of the fi el

Researchers§¢c hmi dt , 2 0 0 9 ) hate’ alrfeady el@borated OnltBe pertinence of

applying Frame Semantics to the description of specialised terms. Frame Semantics and FrameNet
have already inspired the development of specialised lexical resources in fields as various as
football — Kicktionary(Schmidt, 2009 law — the Italian Legal FrameNé¥enturi, et al., 2009,

molecular biology- BioFrameNe{Dolbeyet al., 2006; Dolbey2009), coastal engineerin(f>arcia

de Quesadg2010) environment—DIiCoEnvirg L Homme , 201 Betal220ZDé¢d L Hor
the medical domairfZhong, 2020)

Medical domain

The project of Chinese Medical Event FrameNet (CMEF), carried out at the Zhahgvensity

of Economics and Law (ZUES), is an application of Frame Semantics into the description of medical
event terms. This project is a Graduates Innovation Education Project of ZUES. The title of this
research project i Hio ‘The Resealton the Construction of

Event Ontol ogy Repository in the Medical Fiel

The Chinese Medical Event FrameNet (CMEF) has been constructed based on the principles of

Chinese FrameNet (CFN) developed by the resegmalp at Shanxi University, China. Medical
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terminology represents a large knowledgebase. As explained by Zhong (2020), the Chinese
Medical Event FrameNet for the time being only covers the treatment part of medical event
terminology and only contains Cleige semantic frames discovered in the treatment phase of the
field of medical events. Chinese Medical event terms targeted are terms that describe the

treatment process of health care workers rescuing patients.

The project of Chinese Medical Event Framie{CMEF) firstly divides medical framenet into four

levels according to the framenet levels proposed by Prof. Kaitai Fan (2005) in his article entitled

“ H Ne " [Systemic Study of Chinese Frame Semantic Representation] (Fan
L kugngji § y+ kugngji §fun y+

et al, 2005).As seen irFigure D, these four levels are ‘“Frame ,Domai n’

. kugngji §1@ kusngji § . kusgngji § y+
‘Frame Sulmlomain, ‘Frame Categotiyand ‘Framé. Specifically, ‘Frame

y-li "o
Domair, the highest leve¥ ‘“medi cal ,dhows thdt all ¢ha trames the framenet
. . kuSngji § y+ L ku8ngji §

belong to the field of medical events. This ‘Frame Domainis composed byhree
fun y+ . y+f'ng hugnb-ng . zhfinzh=
Ne ‘Frame Suldomains: ‘“preventienoffem anand!|l | nmaké a

. . kusngji §1@ . L kugngji §fun y+
di agnosi s and gi v'erame Caegadfym e rfurther division of No

‘Frame Sulmlomains and has nine categories (Figur@) 1

TERh B
| : }
wEeae | o i
'R ¥ v v v
ERRE | TR RER, AE =3 iRy il
Py o ||
¥ v v - v ¥ v v 3

FE, | B/E EE | BT || RE || ER |2 | 5P | B
e |EE | mop || IR ER | 0bS || BOA | M| FA ) o
AL | e BT | B || R || M | R | RS
B | T mE | ER || BR || % | We | O | 'S

Figure 10—~ Levels of semantic frames in the field of medical ev€dteong, 2020, p. 83)
(See Appendix 3 for the English translated version of Figure 10)
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kugngji § ng

ku§i
‘Framé is the basic level of thedmenet. Axan be seen from Figurelthe level of

ji 8
‘Frame ¢ o n totlioh3% Chaese semantirames.The Table9 shows the number of

Chinese lexical units in the frames of CMEF.

Frame ca Fr asme Number of |
[ DIHeredi tidnder 51
[ Cause of[Hb |[Acci dBn|tRdi Jon
0 L [ T |Pat holiodm] uf e 28
[ Pathog|[0 |AtacE[incubat ¢
[ |[Pai n] 411

[ Expreg] [Momi ting and
Wo|Shock]|Nfmbnes
[ [Par al ysi s]

[ |[Laboratory te 121
[ Examing[4 |Abdomi nal ex3g

[ [Xin test]

[v | & ouwpo)nsul tat 35
[ Di agno |[Percussi on]
|[Pal pati on]

|[Auscul tati on]

|[IMedi cati on] 143
[ Treat m |urgical oper
|[Radi ati on]

[Psychot herapy

|IDeat h]|[R{fcover 13
|[Recur e]

— — — — — — — — Lol
s

[ Progno

Table 9—-The number ofChinese lexical units in the frames of CN#fong, 2020, p.82)
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Theframe category ] contains 51 lexical units while [ ] has 411 lexical units. Theame

category[0 L ] contains 28 lexical units while [ ] has 35 lexical units and [ ] has 143
lexical units. These lexical units are mainly fr@m 1 (Oncology (Wei & He2015), &

1 (Psychiatry (Hao & Lu2018), & H 1 (New thesaurus(Kang,2015),
& Ne T 1 (Anewcenturydassified ChinesEnglishdictionary) (Yu, 2003)

AsZhong (2020) introduceshe Chinese Medical Event FrameNet now contains semantic frames
including [ |Medication_treatment], [ |Surgical_treatment and |

|Radiation_treatment]. See TablH For the frame of [ |Surgical_treatmentin CMEF-.

Regarding the construction method of semantic frames in CMEF, let us look at how the semantic

frame [ |Surgical_treatmen}wasbuilt and how contexts were annotated he first step
. . sh¥ushx zh-li "o .
(step 1)consists ofdetermining the name of the frame ‘surgical treatmernit The
second step (step 2) is to give a definition of the frgme |Surgical_treatmen}. As seen
in Table D, the definition isM  _ I ® "k
‘*The process by which medical personnel r e me

organd a p. ahe neet step’(step 3) is to find cdrame element. Here for this fram@able
10), the three coreframe elements ared  Doctor (Doc), Nurse (Nur) and . Patient
(Pat). The next step (step 4) is to list all the wome frame elementsAs slown in TablelO, the

11 noncore frame elements are  Reason (Rega) Place (Plg) Manner (Man) %o
Preparation (Pre) Anesthesia (Ane) Means (Mea) 1 Tool (Too) Purpose
(Pur) Result (Relf) Relatives (Rel) Visitor (Vis). The last step (step 5) is to list

shxqj'n
lexical unitdelonging tathis semantic frameAs listed inTablel0, the eeven lexical units [I=

geut°ng . . . xi“o d? . . ch? j»n . . qu'nshpn M zu-
‘preoperative communication ‘disinfectiori, ‘sterilizatiori, n ‘general
. j? b omiozun gi pch? o Xi» b, . t- hugn X-nz8ng
anesthesig ‘local anesthesia® ‘excision, k  ‘repair, ‘replacement,
d g’o hugnshen . zh- p- . .
‘heart bypass ‘kidney transplantatioh ‘skin grafting
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| Surgical treatment
Frame name
v, Lo ® "k
Frame
description
[ I
Doctor (Doc) D - H
"he
‘H Nurse (Nur) D - yhea
Coreframe - r Y !
elements Patient (Pat) SIS A
A Ba . I
Reason (Rea) | o : W ® W Ne
L0 ,
Place (Pla) o 1 v T
\ ' Y " h \
Manner (Man)
o ) 2 A
%o Fa a_ . % "
Preparation D -V ":q; T '
(Pre)
H v ( ) n )
Anesthesia *
(Ane) D - N
Non-core Y a iy
frame dements | Means (Mea) |o - ®
i \ N oM
Tool (Too) oV 2®
Y *+
Purpose (Pur) [0 :h&M ® =
Ho ~ N a
Result (Relt)
o 11 A [ICU =~
. A ) TF% N
Relatives (Rel) |’
D ' 3
Visitor (Vis) G v, T
1 'H P ) o i Te Tk T )
Lexicalnits N N
Table 10-The frame of | |Surgical_treatmentin CMEKZhong, 2020, p. 85)

(See Appendix 4 for the English translated version of Table 10)
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In the project CMEFreal contexts containingarget terms are annotatedConstituents in the
sentences realising core or naore frame elements are annotated and attached with English

labels of frame elements. For example, the following annotated contexts are for the semantic

frame| |Surgical_treatmen}. Each context contas a different lexical unit in the frame.
1 Pat , Tim~_ Pla .~ Man w 3§ v
W . Pur v 3t Y B A

<Pat patients ><Tim before entering <Pla the operating room >< Man usually takes the
disinfectionmethod of the skin in the operating area ><Pur to reduce bacteria on the skin, so as

to prevent the infection of the surgical site >

© 2 Do . ., . To# . . Pur A
<Doc medical staff >< Too Use electric heating or infrared oven at high<¥eat forsterilization.

"3 Ane | .. Pat . Tim .. Rel tky I ¢
bw [ . A

<Ane HBYBNI{ *yBatiKbathilent ><Tim during ane
unconscious and therefore did not feel pain
4 Ane .. Pat . _ Res A

<Aneunderlocal anaesthesia< Pat patient >< Res conscious >

© 5  Pat . . Reau b, . Mahbh b
® . A
<Pat many women >< Rea cause of the treatment of uterine diseases ><Man hamdee

important reproductive organs.>

~ 6 . Dot . . Masn k . 7 . Read . . Mea
k .~ . Pur v a ao o w _ A

<Doc Doctor>< Man uses cleft lip and palegpair >< Rea to repair congenital cleft lip and

palate ><Mearepair><Pur to restore facial appearance and treat oral functions such as

swallowing, eating and pronunciation >

~ 7 Pat _ Tiia R. . Rela = p i w800

.Y . Man = "3 P © 3 I L . A
<Pat ME ><Tim 18 years old >< Rea It was found that there was a cataract in the right eye, and

-

the degree of both eyes was about 800 degrees at that time >< Man finally the right eye had

cataract surgery, also knovas“lensreplacementoperation’.
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-8 _Pat ..  MaA .. Rea Y

. A
<Pat ordinary people>< Man hakieart bypassurgery >< Rea most are caused by coronary heart

disease
9 Pat .. . Man A
<Pat uremia patients>< Man The id&ga@atment is kidneytransplantation >

" 10  Pat , . ReaH 7

w . . Man . . Pur . A
< Pat patient >< Rea skin necrosis after trauma causes exposed bones or tendons, and the skin

cannot heal by itself >< Man requirskin graft><Pur to cover >

This chapter first summarises the theoretical basis of this reseafghme Semantics (Fillmeg

1976, 1977, 1982, 1985; Fillmore & Atkins, 1992) and how Frame Semantics was developed from
Case Grammar (Fillmore, 1966, 1968). In particular, the chapter illustrates the concept of
“semantic frame” with exampl e dis,the chaptertptesentsCh i n e ¢
the project of Chinese Medical Event FrameNet (CM&R)application of Frame Semantics into

the field of medical events. Described dietail are the construction of four levels of frame
hierarchy, the construction of one partilew semantic frame in the project CMER

|Surgical_treatment] and ten annotated contexts for this frame.

Without a doubt, the development of terminological resources (in different specialised fields)
based on Frame Semantics will never stop, which directly pushes Frame Semantics to the

application of interdisciplinary terminology.
Both the example given iis chapter and the research presented in this dissertation show that

there is still a lot of room for development and a long way to go in the future in the

multidisciplinary and multilingual application of the theory of Frame Semantics.
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4 Methodology

Thischapter presents the methodology for constructing the specialised Chireesenological
resource. In this resourcehibese lexical items in the domain of climate change (onedarhain
of the environmen) are encoded and described based on Fillnoifeame Semantic$1976,
1977, 1982, 1985fsee Section 3). Thisresourceis inspired by twaavailableterminological
resourcesthat are compiled based on Frame Semantiesa specialised resource of the
environment named DiCoEnviro and its accompanygpurce Framed DiCoEnviro, and a
general language resource in Chinese called tHan€se FrameNet (CFN). Accordinglye t
methodology for this research has been adapted fribi|m methodology devisetbr English and
Frenchwithin the DICoEnvirp r o j e ct  20L5, 20062008)as well aslie methodology
developed for Mandarin Chinesetime project Chinese FrameNet (Liu & You, 2015)

The research methodology follows a botteamp approach— all information essential for the
description of Chinese terms come from the specialised cavfargdarin Ginese Climate Change
Corpus (MCCEpmpiled in this researcfi.he specific steps of the methodology are presented in
detail inSections 4.1to 4.9.

4.1 Construction of the Mandarin ChineseClimate Change Corpus

(MCC)
The ompilation of a specialised Chinese corpus is the starting point of this research. Specialised
texts formasound basis for terminological researciHamme 2004, p. 119). To achieve the final
goal of discovering Chinese semantic frames specialisedield such as the field of climate
change, the analysis and distinctionroéaningsof Chinese terms is @ucialtask. A specialised
corpus, a collection of authdic running texts in a specialised domain, is the most reliable and

valuable source of not only terms, but also real contexts facilitating the semantic analysis of terms.
The MandarinChineseClimate Change CorpyksenceforthMCQC)is a monolinguaMandarin

Chinese corpus specialised in th@mainof climate change, an important sdbmainof the field

of the environment. MCCnow contains 224uthentic Chinesgexts, totalling 1,228,333 Chinese
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charactergcounted by Microsoft Wrd), which is 547,59Zhinese wordsas counted bysketch

Engine

4.1.1 Text selection criteria

MCCGs compiled according to explicit and stringent criteAs.emphasised byHiomme (2004

pp. 125127), texts to be compiled into a corpus should be represeveatand this

representativeness can be achieved by taking into careful consideration of a number of criteria

such as the domain, language (including regional variatitarg)uageused to write the text, level

of specialisation, text type, medium, publicatidate, size of corpus and balance of corpus. Based

on all thesecriteria, a list of criteria (presented in Tall&) has been established for the selection

of Chinese texts to be included into MCCC.

Criteria

Language Texts originalsley written in
A smal l number of transl ate
they are judged by a native
of naturalness in the | angu

Regional ori|lMainland China, Hong Kong a

Si ze Arounm |1ion Chinese <charact
Wor d)

Number of teAround 200 texts written by

Medi um Written texts in electronic

Subject Climate change, global war mi

Text type I ntroductory texts, academi (
chapters

Aut horship Texts written by experts a
environment or related fiel¢

Publication |[Written 202 2015

Sources of tfThree important semaeshiumnge P
CNKT ), Wangfhng Datapd JVI
Google Search Engine

Table 11-List of criteria for corpus text selection

zZ"

These two numbers are

both

.
i mportant ‘pamamadtdewso rrdemh d e c |

are both key concepts in Chinese |inguistics. Generally
by a Chinese character and the majonesg ohamac ple9e8sBe 6 L i U
[ Z-
pLFanlgd 9 24p5) ! wor d’ in Chinese is formed by' @ahadl aeatsdr 'onar
.
“word’ in Chinese SaceieapaBnedppendekalBl i n
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4.1.1.1 Geographidispersion
Themajority of texts 201 textg in the corpus MCCC drem mainland Chinaror the purpose of

reflecting regional variation23 texts from Hong Kong and Taiware alsancorporatedin MCCC.

Mandarin, or Mandarin Chinese, or Meh Standard Mandarin is the official natiodahguage

of China.As defined by ISO (International Organization for Standardization), Chinese is a
“macr ol an g oomppsetl ofit6h adti fifser ent “ i ndi-89).Mandarin | angu
Chinese, Yu€hinese and Min Nan Chinese are among these 16 individual langtiagash

individual language has its own dialects. Mandarin Chinese, the standard variety being Modern

p¢é, tonghug

St andar d Ch'i n eisfieialfahgaageof mainland Chinalts many different dialects

. sh¥h x- hu§ . s= chu' nhu§ . yuo y;,
include ‘“Shaanxi di al ‘Sadhuanesea n dy u e Chlnetshee ‘st and

guviagd® nghu§

form beingCantonese g ' I sspokea iniGuapgdongsuangxiand Hong Bng. Yue

171 sh"nhug§ . .
Chinese also has its own dialects (e.g., Theshanese ' Min Nan Chinese dBouthern

man n y; man'ny¢
Min® M mspokenl iry Taiwanand Fujian?* v also has its own dialects (e.g.,

ch”ozh®°uhug

Teochew ")

YThe internation®, edtambdlairdhddSOby 319SO, speci fies names

The macrolanguage of Chinese, for example, is given th
Chinesesparcified as “cmn”, “na)’., and “yue” respectivel
"These 16 individual |l anguages of Chinese are fairly di
t his, communi cation in speech ifs twior tdu dlfley einmp o s1dii vli e u
exampl e, Cantonese and Tai wanese -s(poera kHeorksk iienn )maairnel aunndi nQ

of this, people speaking different individhroéudlrnguiatgtee
texts as the same writing system is shared by speakers
di splay clear one to one sound correspondence and shar
(Hu,, 1p816) .

man ny¢ 17w nhug f2ji 8nhu§

2Mi n Nan Ch|nesev10r|§0cualh(himd1 MiTai‘wanese’ i n ‘THad kakaine m’'n d
in Fupiwn (Y[Minmaphralsebook
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Though sharing the same writing system, written texts from mainland China and those from Hong
Kong and Taiwan are different in graphic forReople in Hong Kong and Taiwan write in
traditional Chinesecharacters whereas people in mainland China use simpli#fieChinese

characters, which look like a simplified version of traditional characléieequivalentChinese

q-h®u g-h®u
word for‘climate, for instance, is R ‘climat€ in traditional charactersand R ‘climat€ in

bi 8§ i &n
simplified @inese characters. The word ~ ‘changéin traditional charactersappears asi

husg
‘changein simplified Chinese characters. Since this difference resides only on the graphic level,

mainland Mandarirspeakers can read texts from Hong Kong and Taiwan without much difficulty
and vice versa (people in Hong Kong and Taiwan can read texts wnittenplified characters).
For text processing, the conversion between traditional Chinese characters and simplified

characters can be automated with very high precision. In this research, the conversion of

traditional characters into simplified ones wasaliesed with the tool ‘Complicated into

Simplified’” in Microsoft Word (see Section 4.
. . Ly . L. pe tongh u §

Mandarin has different names differentregions. Mandarin is called ‘ @nmon language

guyye
in mainland China and  ‘national languagein Taiwan. Wder the influenceof geographical,

historical, cultural anddialectical differences between Taiwan and Mainland China, some
divergences had been gradually arising betwe€aiwan Mandarin and Modern Standard
Mandarin (Shi & Den@006 pp. 371-372). Today, differences between Taiwan Mandarin and

Modern Standard Mandarin can be easily observed on the word level. One example found in the

shéng
MCCC is that whereferringto the phenomenonof El Nifig Taiwanese authors use the word

S Xg &n §n
o 'ﬁloly baby phenomendnreflecting the literal meaning of Nifioin Spanisk-‘the (Christ)

© 1r n- nu®i 8nxi 8ng

child*3. In comparison, Mainland Chinese authors dse ‘ El phendmenon.
© fr n- nuW® . . . L . Xi 8n
1 , a direct transliteration of E | , ifiedtsatie sound of the original Spanish word;

Bliteral ®éamihFPpashnihEd ONR S5AOGAF0DNGE 2F 9bD[ L{|I
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xi §ng . . . .
is the equivalent ofphenomenon. More examples of wordevel differences can be found in

u

T “[Chinese Linguipedia]. In the field of taevironmentfor instance, the term}f:'(

y Yarhg§
‘fine nutrition’ is used in Taiwan when denoting the phenomenon of eutrophication

fxy-ngyaghs N . .
whereas the term I . ‘rich nutrition’ is used in mainlandHiha for the same phenomenon.

4.1.1.2 Language in which texts were written

The vast majority of texts in the quusMCCQvere originally written in Chinese by native Chinese
speakers, except for a few traslited texts. Texd No.1-5 are translated articles from official
websites including the United Nations (UN), the Intergovernmental Panel on Climate Change
(IPCCand World Meteorological Organization (WMO). Given the fact that these translated texts
have been validated and approved by international orgatinmsas mentioned above, the quality

of translation is largely guaranteed. Teito. 810 from Taiwanand Text No.125, No. 174, No.

187, andNo. 223 from mainland Chinare also texts that have been traeslited into Chinese.
However, these texts show high level of naturalness in the language, which justifies their
presence in the corpus. Before incorporating translated texts into the corpus, language quality
and fluency of all these texts i@ been validated by the researcher herself (a native Chinese

speaker).

4.1.1.3 Subject
Texts compiled in MCCC are from a variety of different toleged toclimate change such as
greenhouse effect, causes of climate change, consequences and impacts of climate change, and

measures taken to adapt to and mitigate chite change. Texteave been collected from the

g~ h®bhignh u §q -
Internet by using keyword search. Keywords used in the searching process indRiie /

h®ui §n" n g N ®ui BoYn qugmnigi Bovan
R ‘climate change,” R T ‘climate becomes warmn 1 ‘the globebecomes

14T wwwhi a-esrgui pedia. org/ search_difference_results
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d-qilgi BovYn

warm/global warming i

wunsh-xi 8oy - n g
‘the Earth becomes warm and

‘greenhouse

effect Extensive searchegere carried ouboth in simplified and traditional Chinese characters.

4.1.1.4 Texttypes and sources

Texts in MCCmainly include academic journal articles, book chaptarsl other online articles

from official organisation website¥exts from mainland Chingere mostly found with the help

of the Chinese

Resources Searchi

ng

Pl

atform

readers access time scanned versiosof a large number of books stored in the university library

and alsooffers readerseasy acces$o the three most important searching platforms foe-

resources in ChinancludingCNKI T

Articles from Taiwan and Hong Kongre all found with keyword search in Google.

4.1.2 Text processing

), Wangfang Datd’

MCCC
Language Mandarin Chinese
Graphic nol/Simplified characters
Si ze 547,592 Chinese words
Geographic/Mainlhaméga, CHong Kong and
Dat e 202920
Subject causes of ¢limate chang
greenhouse effect
consequences and i mpgag
measumeg idglaitmreat e change
Type of co/Witten texts
Text type I ntroductory texts, aca
thesis, book chapters
Aut ho& shi p|Texts written by expert
readershi p/Reader s include -pexper
(l earners, students, ge
Sources of|Chinese Resources Searc
mai nl and C/lUniversity
Sources of|{Official govietrenmsmeatft alHo
Hong Kong Tai wan;
other reliable websites

Table 12— Summary of main features of MCCC
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All the textscollected are written texts in electronic format. Taxilitate later processing of these
electronic texts with the corpus todbketch Engineall texts have beeronvertedfrom their
original .pdf or .html formainto .docxWORD format. While converting the texiisformation on
the author (if present in the text)all imagesandreferenceswere deleted. For texts from Hong
Kong and Taiwan, tradition&hinese charactersere all converted into simplified character
under the Microsoft Word environment with the help of the function ‘Complicated into

Simplified under the Reviewing toolbar

Given all the above consideratigrMCCC has been compilggkee Appendi% for specific details

of the corpus) A summary of main features of MCiS@ivenin Tablel2.

4.2 Extraction of candidate terms

In this step, altexts in MCC are uploaded to the corpus management tc&@ketch Engiréto
extract potential candidate termgo realise the segmentation of each Chinese sentence and the
attachment of partof-speech tags to each part of a Chinese sentence, Sketch Hragsehe
segmenter and POtaggerdevelopedin the Penn Chinese Treebank by a research group led by
Xue & Xia (1992000) from the University d?ennsylvaniaThe PO$agging tool is theStanford
Loglinear PartOf-Speech Taggeteveloped within the Pennhihese Treebank project by Xia
(2000).Regarding performance of these two tools, Xue et al. (2005) explain that the accuracy of
the segmenter is 94.89%-(feasure score) while the accuracy of the pafHfspeech tagger is
94.47% (p. 230)With theseembedded Natural Language Processing (NLP) tools as support,
Sketch Enginean produce two kinds of listgith its two functions- Wordlist and Keywords.he

main differencebetween Wordlist and Keywords is that Wordlist extracts linguistic forms that are
potential words in Chinese from a focus corpus such as MCCC, whereas Keywords compares the
focus corpus with a largseize generalanguage reference corpus so as to extraords that are

representative and typical of the focus corpus.

Sketch Engine|] lLanguage cor pus maawagkatemnt e mindg ggueer y sy s
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To decide on which functionalitp use in this phase axtracting candidate termsve compare

the two functionalites - Keywords and WordlistThe first 10 Chinese words extracted by
Keyword are presented imable13 (this is only a reproduction of the first part of the term
extraction results of Keywordsee Appendi for the first £ candidate term} The reference
corpus that Sketch Engine compares M@@EB is the 13.5billion-words Chinese Web corpus
2017 Simplified (zhTenTena Chinese generddnguage corpus, compiled with texts found on
the Internet.By comparing MQGwith this reference corpus, the functidfeywordhelps identify
Chinese words found in MCGhat have a high specificitgcore These words are likely to be
terms in the field of climate chandeecausdhey have a high relative frequency in the focus MCCC

corpus whereas a very low relative frequency (of less than 1) in the reference atwrpm3enZ.

Word Frequency Relative Frequency Score
Focus  Reference Focus Reference
1|7 ‘become wa 2,412 45,170 3,560.121 2.722 956.72
2 754 8,492 1,112.907 0.512 736.82
‘“temperature

3 | IPCC 422 3,357 622.874 0.202 518.89
4 H ‘“high con 339 39 500.365 0.002 500.19
5 |— “glacier’ 1,972 99,240 2,910.68 5.981 417.1
6 ‘sea | eve 337 8,274 497.413 0.499 332.58
7 ‘“war mi ng’ 225 562 332.101 0.034 322.19
8 | — ‘ice sheet 292 6,038 430.993 0.364 316.74
9 i “variabili 207 1,014 305.533 0.061 288.88
10 —'"sea ice’ 282 8,758 416.233 0.528 273.09

Table 13- The first 10 terms extracted from MCCC by filnectionality Keywords
of Sketch Engine

Keywordgfunction extracts potential terms from all parts of speech and does not allow for an

extraction of terms belonging to a particular part of speech. To be able to ensure comparability
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of the term extraction results of Keywords and Wordlist, it is betteapply the same settirng

and criteria; therefore, words fronall parts of speech ere selected when applying Wordlist.
Table 14shows the firstLlO Chinese words (all parts of speech) extracted by Wordlist from MCCC
(this is only a reproduction of the firglart of the extraction results of Wordlist, see Appendix

for the first &2 words extracted by Wordligt

Word Frequency

1 38,571
structural particle

2 “and’ 8,995
conjunction

3 “at/in’ 7,036
preposition

4 R 7,036
“cl i mate

5 |1, 6,425
‘“change’

6 4,899
Cig

7 4,589
‘“year’

8 |n 4,363
‘gl obe’

9 | = 3,744
aspectual particle

10 “for’ 3,528
preposition

Table 14-The firstl0words extracted from MCCC by the functionaliprdist of Sketch
Engine

Wordlist presents all the words identified in MCCC. As can be observed from Appe@tirese
words extracted by Wordlist are displayed accordingléscending order direquency in MCCC.
Wordlist offers us dirst ovewview of MCCC by showing us the miyejuent words used in this

specialised corpus. If we exclude Chinese grammatical words from the Wordlist, then the two

g-h®u hignh u § qu'ngi 2

most frequent wordsappearingn MCCC are R ‘climate andi .  ‘change, followed byn
yvagx i ¥an g . ) ) .
‘globe and ‘influence. These words are all important terms in the field of climate change.
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Nevertheless, as pointed out biHomme (2004p.169), words having high frequency counts in

a corpus are not necessarily terms in a specialdechain and words with a low frequency

Yau

Y1 y
account may turn out to be real terms. Indeed, higbquency words3 ‘alsd (adverb) and

‘haveé (verb) extraced by Wordlist do not have a real terminological status in the field of

environment.

Terms belonging toparts of speech ofnouns verbs, adjectives, adverbs are central to
terminological research. However, as can be observed from Appé&nairong the first 2words
on the wordlist,16 words belong to parts of speech other than these four parts of speeclcamd

thusfirstly be elminatedfor this research looking into Chinese terms. The first word on the list

de ha
‘o for example, is a structural particle; the second onéa n @ ’a conjunction indicating

z §i
coordination in Chinese grammar; the third word‘ i ni¢ arepgositionwhich, whenfollowed

by an object, bears the meaning of Locatidfter a careful validationwe find that among the
first 42 words on the Wordlist, 26 words are not true terms in the fielthefenvironment. he

overall ratio of‘nois€ , t h esrMP (60.649.

Comparing &pecialisedocus corpus with a generldnguage reference corpus to extract lexical
formshavinga relative frequencyanormalementélevée” (unusuallyhigh) in the focus corpus is

a commonlyused method for extracting specialised terms in terminologf@¢mme 2004, p.169).
This is the method supporting thiéeywordsfunction in Sketch Engine. As can be seen from

Appendix6, all the keywords are presented according to the order of specificity score, along with

zZpung ¥n nu/hh u §
specific statistics of their relative frequency. Keywords ‘warmy’ (vi)and . ‘warm’ (vi.),

for example have a relative frequency of lower than 0.25 in ttederence corpus, yet a
unusuallyhigh frequency 0f332.101 and 326.197 respectivaly MCCC. This stark statistical

difference in frequency constitutes convincing evidericat can be used by terminogists to

. Zungv¥n nui/hh u § .
validatethe status of ‘warmand _  ‘warm’ as terms in MCCC.
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As can also bebservedfrom Appendix6, except for 11 forms iRoman alphabetitetters, the

rest 31 candidate terms are worth considering as terms in the field of climate change. Candidate

b-ngg §i b-ngc hu’ n . g-rng i "o @ y¥aghug§t § n . .
terms —  ‘ice sheet — ‘glacief, ‘aerosol, b ‘carbon dioxidé are all

specialisederms denoting physical entities. There are alsamaerms that denote important

- h®u
concepts in tls specialised field R ‘climat€. Verb terms denoting activitiei® the domain

. . zZpngw it n . Z ung¥n nu/hh u §
have also been identified by Keywords ‘temperature rise§ ‘warm’, . ‘warm,

JI Yhh u Yan .
‘mitigate’.

In fact, if we take a closer look at the formsRbman alphabeticletters, we find that GHG and

CQ refer respectively togreenhouse gasand carbon dioxide The two Chineseterms

. . winsh-g- t % @ y¥aghugt § n
correspondingrespectivelyto these two symbols r ‘greenhouse gdsand H

@ yYaghugt § n
‘carbon dioxidé - are real terms in thelomain Counting GHG@s a potential termr,

‘carbon dioxidéis already therenthe wordlist), theoverallratio of“noise of Keywords is 4/42
(=0.405.

Weighing the merits and shortcomings of Wordlist and Keywords of Sketch Engine, this research
will rely on Keywords for candidate term extractiadhe main reason being that Keywords has a
lower “nois€’ ratio. Because Chinese verbs are the main focusuafystor thisresearch the list

of candidate terms extracted by Keywords is manually validated to keep tgse verbs
(detailsexplainedin Section 4.2). The research places its focus on Chinese verb terms that are
the most representative and sigraéint in the field of climate change; therefore, it is preferable

to have the score of specificity &ise basis of term extraction. As discussed earlier, Wordlist
displays Chinese words that are the most frequently seen in MCCC; however, the fact that words
having a high frequency in MCCC does not mean these words are truly sigrofiggpicalin

MCCC, nor does it validate directly the terminological status of these words.
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4.3 Validation of candidate terms

This step consists afanuallyanalysing andalidatingthe candidate terms provided W$eywords
Chinese words that aréruly terms conveying specialised meanings in the field of climate

change/environment are included in the final list of terms for description.

4.3.1 Delimitation of Chinese terms

Before véidating Chinese terms, we shouwtarify whichlexical items can be considered as terms
in the Chinese language. This research adopts the lesecahntic approach to terminology in
defining a term as &exical unit The concept oflexical unitapplied hee wasdefined by Cruse
(1986) in his bookexical Semanti@nd later applied to terminology tHomme, 2004, 2020). As
defined by Cruse (198®. 77), a lexical unit refers t&the union of a lexical form and a single
sensé. To be clearer, a lexical unit‘es lexical form (that can behave as an autonomous unit in a
sentence) that conveys a specific meariiigHomme & BernieColborne 2012p. 393). Based

on these definitions, a Chinese term in this researchlexigal uit that conveys a specialised

meaningin thefield of the environment.

For thisresearchexamining Chinese specialised texra term is defined as ‘%exical unit, rather
than a‘'word’ becausélexical unitis a much more robust notion for Chinese.start with, if we
regard Chinese terms simply as words, then problematic cases will surely arise when we realise

that some Chinese terms asetuallyeach composed by two or more words. To illustrate, the

g~ h@ubignhu§ . ey . . . .
lexical form R 1T .  ‘climate chang&dentified n the MCCC is a lexical unit, or a term denoting

changes in climate that manifest themselves as changes of the glbhasphericcompositions

that are directly or indirectly caused by human activities. This meaning conveyed by the form

RT. as a whole is a specialised meaning in the domain of environment that is not

- ®u bignh u §
straightforwardly derivable from its composing Wor?:isR ‘cimaté and1 .  ‘change, though

g h®u bisnh u § . .
these twowords R ‘climaté and1 .  ‘changéare each a meaningful free unit that can stand
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alone in sentences. In other words, the meaning carried by the forii . is not merely the

. qgh®u . bi §nh u §
meaning of R ‘climat€ plus the meaning of , ‘change.

Moreover, as mentioneth Appendix 8the concept ofword' itself is not cleaicut for Chinese.
Chinese characters feature entries of Chinese language dictionaries used by rfatieseC
speakers. The fact that todaymodernChinese hagvolvedfrom ancient Chinese for which each
character represents at least one word seems to hindgritive judgement of words on the part

of native @inese speakers. In fact, as underscored by Hsieh (2pP84), a unanimous
consensus over the notion ofvord’ in Chinese has not yet been reached in Chirgggiistics
because sometimes it is very difficult to determine whether a linguistic item made up of two

characters is a single word or two words.

Cruse (1986p24), in his booKLexical Semantitsoutlines the two criteria for delimiting English

lexical unit on the syntagmatic level.

(1) a |l exical unit must be at | east one semal

(i) a | exical unit must(OGrusé¢, 2pAp)a86 one word.

Based on Cruse (1988)wo criteria and taking into account of special features of then€se
language, criteria for identifying lexical units in Chinese can be established. A Chinese lexical item

is a lexical unit if itulfills the following criteria:

1A)A I exicaposredtbysatomeast one word in Chines
2)A | exical uni t catwhieens ap pe@amsthgnti nmaadifreg e n i
contribution to the meaning of each of the ¢

b-ngc hu " n
The lexical item—  ‘glaciet is an example of a Chinese term in the field of climate change since

it is a lexical unit conveying the sole specialised mealgtagiet in the field of climate change.

ng hu’ n

b - c
The term is composed of two Chinese characters * i and’ * r ipvleai;n’
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nwhh u §
The kxical item . ‘warm’, for instance, is a lexical unit satisfying all these criteria. The

nwhh u §
following three example contexts show how the lexical item ‘warm’ behaves irthe corpus

MCCC.
(4~ R .
climate system PROG gr ad:!
‘.,..c I i matger asdywsa tehmy.'ni gs,
Sourd®: RT )
and that 1 speedwar m even DE still
‘,. and the speed of warming is even accelerat
(SoumBce: R | (1) )
LBl A
seas and oceans biwaaaehi ng l ead to
‘..., ocean warbnhienago fili ecagdr alo rteheef s’
(Sourl®eR . )
nu/ah u § nu¥n
(Criterion } . ‘warm’ is a synthetic word composeaf a free morpheme * wa rand’a

hug
bound morpheme ‘-ize:ify'. Itis a word and thus can act as an autonomous unit and shoulder

st dz

different syntactic functions in diffent contexts— predicate in 14), attribute modifying

h%hy "~ ng ¥huo §
‘speed in (15) and head word of the verbal phrasey g_ ‘oceanbecomesvarm’ in (16) that

nwhh u §
acts aghe subject of the sentenceCfiterion 2 The contribution of . to the meaning of each

of the three contexts are the same since it conveys the same meanibgaime warm

4.3.2 Verbs as object of study

Leafing through many of tod&yspecialised dictionaries (whether in Chinese or English), we will
find that most of them arerepertoires of technical nouns in their respective domains. One
possible reason behind thggreferencefor nouns, as elaborated byHomme(2020), is that the
connection between noun terms and a specialised field that these nouns are associated with
seems to be more evident and immediate, facilitating the establishment of theiminological

status’ (p.61). Howeveracknowledginghe importance of nouns in terminology is not to say that
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lexicalitems belonging to other parts of speech cannot be terms. In fact, as has long been
proposed by other approaches to terminology including the textual apprd&durigault &
Slodzian, 1999and lexicalsemantic approach {Homme,2004, 2020, terms could be in the

linguistic form of not only nouns, but also verbs, adjectives and adverbs.

For most of todals Chinese dictionaries of environmental terminology, nouns (aowchinal
compounds) have been the primary focus of description (as discusSatiionl.1). There is an
obvious research insufficiency on Chinese verbs as specialised terms in the fielé of th
environment. To fill in this gap, this research will look into Chinese verbs in the field of

environment and expound otieir status aspecialisederms.

4.3.3 Criteria for identifying verb terms in Chinese

For many verbs on the list éfeywords their status asspecialisederms in the field of climate

sunhu § f2 sho©

. . . : o, Zngf
change can be easily confirmed. Lexical units ‘acidify,

0 ‘evaporaté, and

‘radiat€, for example, can be easily associated with a specialised field such as the field of the
environment since one has to have some speciallsgalvledgeso as to be able to grasp the
meaning of ech of the three unitsTherefore these terms are kept on thigal list. The score of

specificitycalculatedby Sketch Enginalso offersvaluablereferences for the identification of

T . . hi Bo¥n Zpngw p n . zZpung¥n
specialised terms. Lexical units suchias ‘become warm ‘temperature rise§

nwhh u §
‘warmth increases . ‘become warm' have a very high score of specificity (over 270), which

means that their presence in the genetahguagecorpusis very low; therefore, they are highly

likely to be specialised terms.
Nevertheless, more specific criteria needs to be established for identifying vedpeamlised

terms because many verbs on tKeyworddist seem to be verbs frequently used in eyaay life,

their connection with specialisekhowledgeof the field of environment cannot be immediately
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. . . . ji jms.hl/;;o 2i§nhu§
inferred and their statuses as terms are thus not readily ascertainedi(e.g. ‘decreasé 1 .

§h§ngs hung
‘changeé;:: 1 ‘ris€).

According to the lexicgemantic approach to terminology 'Homme 2020, pp.72-75), four
criteria can be employed to validate whether a lexical unit is a term or not. The first criterion is
that a term in a specialised domain is a lexical unit if it contains specikhsededgeof the field.

As pointed out by’ Homme(2020) this criterion is moresuitablefor determining the status of
nominal terms. The second criterion is that a predictive lexical unit is highly likely a term in a
specialised domain if its argument(s) have already been recognised as terms. As will soon be

discwssed, these two criteria work perfectly well also fdir@se.

The third criterion of‘morphological relations LHomme 2020, p. 74) draws on derivational

morphological changes an important linguistic phenomenon in wofdrmation in languages

such a€nglish and French. The example elaborated’Hgprome (2020p. 74) are lexical units

pollute, pollution, pollutant, polluted and polluting, which resembles each other not only
morphologically in their lexical forms, but also semanticalthé&ir meanings. With the aid of this

phenomenon in woreormation, the third criterion helps identify verbsollute, polluted and

polluting as terms if he nounspollutant and pollution have already been defined as terms. In

w ¥ w rvh wt

Chinese, therelation between ‘pollute’, the equivalent verb forpollute, and ,

w ¥

objtoect

‘ 1

equivalent forpollutant, seems to be very similar to that in Englispaolding

w ¥ w rvh wx

‘pollute’, the verb ‘pollute’ becomes a noun ‘pollutant. However, this kind of

morphological change between verbs and nouns cannot be generalized in the Chinese language.

| Y40 ch»

There are only a fe affixes in Chinese including (particle), ‘oId’,] | ‘festival, A (particle),

X i Y0 . . Ty - . | Yoh - chz-_ . . d:s'n .
‘small; little; youngas in ‘auntie, ‘teachef, A W ‘junior high, 2’z ‘the third’,
xi Yoh 7 i . . . . z Y 'a r zhfhusg . y¥e Zi . hu"er o2
‘child and a few suffixes including, H, , ,etc.asin ‘chair, H ‘flower,
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zh{ IAhusg
‘reader, . ‘greeri (Liu et al, 1983). Ier Chinese verbs that can also act as nouns, their

ji oy % judd-ng
forms never change. Titlustrate, when verbs ‘educate educatiori,_  ‘decide decision,

fpn x - & xi 8n . pSnd u § n . gnr %o
Ne ‘analyse analysi§ 0 ‘discover discovery, o  ‘judge judgement, ‘interfere;

interferenceé function as nouns, their form never show derivational change. Given these points,

this criterion of morphological relations is generally not applicable for identifying Chiaesss.

The fourth criterion is to indentify terms with the help‘gfaradigmatic relationsbetween terms
(LHomme 2020pp. 74-75). Lexicesemantic relations including synonymy, antonymy (and other
opposite relations), hyponymy and meronymy are valuable clues for recognising terms. If a lexical
unit has been confirmed as a term in a specialised field, then other lexical units sheicey

relations with this term are also terms.

Based on and adapted from these criteria applicable for English and French, three criteria for
validating the status of Chinese lexical units can be established for this research. The first criterion
is that a erm should convey specialiskdowledgein a specialised subject area. For this research,
lexical units carrying specialisdchowledgein the field of climate change, environment or

relevant fields like meteorology and climatology should be identifieceasg. According to this

. . . . g-h®u . gwun wun sh-xi 8oy = n g
criterion, lexical units such asR ‘climate, ‘air temperature, ‘greenhouse
winsh-g- t % . i
effect, and r ‘greenhouse gasorrespond to terms. Though all these teridgntified

are of nominal naturethey will help validate the terminological status ohi@ese verbs when

employing the second and the third criterion.

The second criterion is to examine the status of realisationactdntsof a predicate verb. If

actantsof the predicate are realised with terms, then the predicate itself should be idedt#s

Xx-sho°u

terms. To illustrate, ‘absorb is a potential candidate term appearing on the liskafywords

with a low score of specificity (10.6(8ee Appendix 6)n the following two contexts from MCCC,
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x-sho°u

we can see that ‘absorb has twoactants— CausewWhat absorbs) and Patient (what is being

X-sh°u wun sh- g~
absorbed). In contextl?7), the twoactantsof ‘absorb are linguistically realised by

t Y% nngl i §ng
r ‘greenhouse gdsnd ‘energy, which can be confirmed as terms in the field of climate

@ y¥mghug§t § n
change according to the first criterion; in contg%B), thetwo actantsare realised byu

h“ay " ng
‘carbon dioxidéand ‘oceari, two terms as ascertained with the help of the first criterion.

Xx-sh°u

Therefore, we are confident in recognising ‘absorb as a term.

17) ; -
greenhouse gas icamdi at iaolnsor b ener gt
PR Ta ¢ R
1 TA

(SouflcR: @ T )

‘Greenhouse gases can absordurrfaadd eandndentelrgry ¢
al | directi ons-surkfeaecpei n@t nmohsep heear war m, a pt
climatol'oggemlouddhhe effect

@s) -

-

W M HE:
humaactivity emi exiassbhdEL pr ecasrbtanoalesari e
v T T H _ i

A
(SourckR: 19 )

“1In addition, about 30 per cent of the carbo
by the oceans, causing ocean acidification,
seriously affects the calciflix.ation process

Thethird criterion draws support from an important feature in the morphology of Chinese for
identifying Chinese verb terms. In Chinese, many siclgégacter free morphemes can function
as independent verbs in contexts. This free morphemd, dombined with other bound

morphemes, will form other verbs, which are semantically related to the free morpheme. The

hi 8&n . .
singlecharacter free morphemé ‘change, for instance, is a free morpheme that can stand
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t ‘hi §enh Yabu° hi §n
alone in sentencefinctioningasaverb (e.g. T = ‘She has changed a [oft  ‘changé,

) ) husqi ' n g Yai hignh u §
however, can combine with other morphemes like, , and to form other verbsi .
Rigdngi "~ n g/hAhi 8n . . bi&n
‘change vi, T ‘changé, 1 ‘change vt, which all carry the meaning of the vetb

‘change. This criterion is thus based on the assumption that Chinese verbs sharing one same

character/morpheme are possibly sharing the meaning of this common character. Therefore, if

Bi8nh u § . . . . higngi "~ n
T . ‘change vi.has been defined as a term in the field of the environment, then ‘change

g%khi &n
and T ‘change vt.should also be considered as terms in the field. In contexts of MCCC, the

r rnghusg Xi“or T~ n rngj i T

ng [¢]
bound morpheme appear in three verbs . ‘melt’, ‘melt’ and ‘melt’. Since

r gn
these three lexical units share the same charactery it is highly likely that they bear similar

rnghusg Xi“or —n rngj i 9

9
meaning. If . ‘melt’is recognised as a term, then  ‘melt’ and ‘melt’ are most likely

terms as well.

The fourth criterion is to identify terms in the light of paradigmatic relationships between lexical

units. Lexical relations such as synonymy (or tsyaonymy) an@ppositionare particular helpful

sh8ngs h ung
in identifying verb terms in Chinese. For instancé; if1 ‘ris€ is defined as a term in the field

shungg ~ o x,8 i 8§ng
of climate change, then its near synonyiin  ‘rise/ascendand its opposite/] ‘fall should

all be identified as terms in the field.

4.3.4 Criteria for selecting terms for this research

A Chinese lexical item on the list Keywordsidentified by Setch Enginemust satisfy the

following six criteria before being included into the final list of terms for this research.

Firstly, as discussegrlierin Section 4.3.1, the Chinese lexitam identified as a term is a lexical

unit carrying a specialised meaning in the field of climate change, including the field of the
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environment or other related fields such as meteorology and climatology. The Chinese lexical
item identified as a term mudte a lexical unit satisfying the two criterg1) it iscomposedoy
at least one word in Chinese; (2) it carries a constant meanwyen appearing in different

contexts, its contribution to the meaning of each of the contexts are the same.

In addition, as explained in Section 41Rge function Keywords oBketchEngine does not allow
users to extractvords that pertain to a specific part of speech, so the lidteyfwords proposed
contain words from all parts of speechnl verbs are selected as elof for this research.

Candidate terms that are nouns should be eliminated from the final list of terms for description.

b-ngc hu ™ n
To illustrate, among the first 10 keywords identifiedSketch Engindive nouns-—  ‘glacief,
h¥k p-ngmi § n b-ngg § i hi §n o hib - ng ] o
‘sea levél —  ‘ice sheet 1 ‘variability, and — ‘sea icéhave been eliminated.

Candidate terms are kept on the list if they are verbs in Chinese and if they function as verbs in
MCCC contexts. However, taking into consideration of the fact thaCthirese language is non
inflectional and many verbs can also act as nouns in contexts without any change in their forms,
a closer examination of behaviours of each verb in contexdssential Verbs that are found only

used as nouns in running texts iNA@C are eliminated from the final list. A case in point is the

. . givhgp ® ) givhgp ®
lexical item ‘to force extracted as a keyword by Sketch EngiDbviously ‘to force

gi¥agp ®
is a verb in Chinese. Nevertheless, usages of ‘to force as a single verb with the meaning of

. aivagp ® . f2sho
‘to forc€ are not observed in MCCC; rather, all occurrences of appears as in the term

qi %p@
‘“r adi tomiagt Whicreis a value in physics with W/as its measuring uniBecause

givagp ®
is never used as a single verb in contexts of MCCC, it is eliminated from the final list.

Lastly, to aesure sufficient contextual information for sense distinction and term descriion
later stagestermson the Keywords listvith an occurrence obver 90 in MCCC are selected for

this research.
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¢ S NY CNEBIj dzSy { LISOA @2 KB

1 ‘“temperat. 754 736.82
2 “to warr 225 322.19
3 ‘“to warr 221 272. 44
4 “mi tigat 703 171.01
5 1 ‘“temperat.t 916 124.03
6 ‘“oObser ve 812 90. 114
7 T “predict 389 80. 38
8 A “stagnat 304 80.36
9 ‘“retreat 220 77.66
10 “mel t’ 146 63.31
11 “emit’ 1438 56. 73
12 “mel t’ 223 52.81
13 i “change s 253 51. 48
14 1T '"rise’ 623 48.53
15 [ ‘“change’ 6425 44.11
16 ‘“accumul 355 43. 14
17 “radi at 767 35. 3

18 i ‘change’ 235 34.18
19 T ‘“estimat 207 29. 43
20 21 rise’ 1447 24 . 45
21 O evapora 104 19. 39
22 ‘“temperati 164 15. 97
23 ¥ A'intensi 185 15. 81
24 ‘attenua 128 15. 8

25 “*fluctua 464 14.58
26 i ‘reflec 98 12. 43
27 ‘“reduce 1286 11. 49
28 T “estimat 699 11. 35
29 “oxidi oz 106 11. 24
30 ‘“absor b 410 10. 61
31 ¥ “increas 2036 10. 22
32 ‘i ncreasc 170 10. 21

Table 15 List of validated verb terms (Validation resultdlué Keyworddist of Sketch Engine)
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The final list of validated verb terms is shownTablel5 above following the order of score of
specificity. Additional verb terms identified according to Criterion D. (=paradigmatic relations) are
listed in Tablel6. These verbs are identified as terimscausethey share certairparadigmatic
relations with the terms in Tabl&5. For each term, Tabl& shows itsfrequency of occurrence

in the corpus and specifies what kind of paradigmatic relations it shares with which term already
recognised.As can beseen from Tablel6, each of these additional verb terms also has a

frequency of occurrence of over 90.

paradi gmat i ¢CSNY YSeg?

(Aq(;?i’i\writ;n ';rﬂ:eg?\l\;(( tté_j\lxhbrAe“s,V(Term al read)

i dentifi in MC CSNY YSeg2 Sketch Engin
1 ¥ ‘accele 177 Opposite ‘sl ow do
2 v ‘“speed 90 Opposite ‘sl ow do
3 “all evi 98 Nea&rynonym ‘mi ti'gat
4 y “fall’ 423 Opposite 1 ‘“rise hi
5 n “fall’ 507 Opposite i rise’
6 T “changt 538 Neasrynonym i, *change
7 ‘rel ea 211 Nea&rnynonym “emit’
8 ‘streng 259 Opposite ‘‘attenuat €
9 Y ‘streng 304 Opposite ‘‘attenuat €
10 T ‘esti ma 1109 Nea&drynonym T ‘esti mat
11 “predi 264 Ne&drynonym T predict

Table 16— List of additional verb terms identified

4.4 Sense distinction

As in English, polysemy is a prevalent linguistic phenomenon inhine<g language. The term
“polysemy comes fromthe Greek word“m o A v @t} pvkaich means‘multiple meaning
(McCaughren, 20Q%. 107). Polysemy denotes thghenomenonwhen a word haseparate
different meaningsyet these meanings are related (Cowie, 20028). As will be discussed later

in more detail in this research, many Chinese terms identified in MCCC convey more than one

meaning in the field of climate change. This step is about distinguishing medaikgsenses)
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of polysemous Chinese terms. Contexts where a polysemous term appears are what the sense
distinction is largely dependent upon. A careful observation and examination of contexts provide

evidence for the dishction of meaning.

Sensercdiiotni basesdemant he tesisoof Cruse (198E¢

The lexicesemantic tests proposed by Cruse (19@8pist withdistinguishing senses of a
polysemous lexical unitom the angle of semanticamong the tests put forward by Cruse (1986),
three teds proving to be applicable for distinguishing senses of polysenfuns<2 terms include
the test of synonymy, the test of opposite, and thembinationtest'®. Now we will look into

these tests and see how they help identify different senses of a polysemous Chinese term.

The first test for distinguishing senses of polysemotin€se terns is the test of synonymy.
According to Cruse (1986.55), for two occurrences of a lexicakifio, we can trysubstituing
eachof the two occurrences by a synonym; if the synonym wamnksome contexts but notin

others, then the indication is that the lexical form has two senses. To give an illustration of how

sh-f §ng
this test works for differentiatingesises of a polysemous term, let us look at the term ‘to

sh-f §ng
release and the following two contexts of ‘to release found in MCCC.

( QD .a. - . r U ’ j&
human acit igvieeind® use r-egRBE s e wraEnhanc
‘Greenhouse gases released by human activit
b, - - ; U . A
human activities emit  1DE greenhouse gas enhaieRF wrap effect
‘Greenhouse gases emitted by human activitie
( CD al T o |
plant at the same time release oxygen and absorb carbon dioxide

‘... plants simultaneously release oxygen a

b . LK . H o I
plant at the same time emit oxygeand absorchar bon di oxi de
* . .plants simultaneously emit oxygen and
®The names for thegesteamagtich are given in this
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sh-f §ng . pif8ng . . . sh-f § ng . pif 8ng
One synonym for ‘to releaséeis ‘to emit’. By substituting ‘to releaséwith

sh-f §ng
‘to emit’, we will see thatin the first case (3), but not the second @, ‘to releaseis

p'if8ng sh-f §ng
synonymous with ‘to emit’, suggesting that ‘to release has twoseparatesenses. In

piif 8ng piif 8ng «
fact, ‘to emit’ has a negative connotation. Lookingup ‘toemitiné 9 T 1

. .. . ) pich»f @~ feihuwfeh
(Modern Chinesélictionary), its meaning is # ( a a ) (discharge exhaust gas,

p"i pifs8ng xi“oc h 2
waste water and waste resid()¢2012). The meaning of morphemein ‘to emit’ is :

tu-k " iplicha=

, (‘eliminate, excludg @ 9 T 1T [Modern Chinese dictiondr2007). This

pif 8ng
explains why ‘to emit’ cannot function in the second casedj2

sh-f §ng
A closer examination of the two contexts will also tell us that the predicative term ‘to

sh-f §ng
release takes a different number ddictantsin the two contexts. ‘to releasé in (19a) takes

rénl ©h ud®n g
three actants— Patient (the thing being released) &£ @ause (of this release) *  ‘human

dg8§ds&8g=zh°ng
activities and Destination (to where the released £goes to)| T ‘to the atmospheré

sh-f §ng zh- w+
Bycontrast ‘to releasein (20a) takes only twactants— Source (of this release)  ‘plant

y/agq - sh-f §ng
and Patient (the thing being released) ‘oxygen. In fact, ‘to releasé depicts two

different situationsin the two contexts-in (19a) it is human activity thatauses carbon dioxide
to be released into the atmosphere (it is not human activity being the source that releases carbon

dioxide; the source is possibly thissilefuel when it is burned) whereas inQ@) it is plants being

. sh-f §ng
the source that spontaneously releases oxygen. These two instances of ‘to release,

]

depicting two scenes, correspond to tveemanticframes.(T h e ¢ o n eragntic framé is “ s

explained in Sectio.1.2)
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The second test utilised to detect polysemy is the test of opposite. As explained by Cruse (1986
p. 55), for two occurrences of a lexical form, we can try applying an opposite item in the two
contexts; if thidexicalitem shares an opposite relation with omecurrencebut not the other,

then the indication is that the lexical form has two senses.lUistihte how this test of opposite

sh-f §ng
works, let us look into the two contexts of  ‘to releasé again.

x-sho°u sh-f §ng
As can be seen in context0@), ‘absorb stands in oppositeelation with ‘to release.

zh- wt sh-f § ng x-sho°u

‘ p | aamtbé the source that can both ‘to releaseé and ‘absorb gases.

x-sho°u sh-f §ng

Nevertheless, ‘absorb shares no oppositeelation with ‘to releasé in context (Da),

sh-f §ng
indicating that ‘to release has twoseparatesenses.

The third test applied in determining that@xicalform is polysemous is the combination test. As
pinpointedby Cruse (1986.61), twooccurrence®f a lexical form cannot be combined to form

an accurate sentence if these two occurrences manifest two distinct senses. To clarify how this

sh-f §ng
test works, leus reconsider ‘to releaseéand its two contexts. A simplifiagersionof context

ranl ©h ud ® 8 Hf-8§ Mgt %

-

(19a) and context (Ra) is respectively r ‘human activities release gasesd

zh- wis hf-8 mg-t % . sh-f §ng
r ‘plant release gds The fact tlat combing these twaccurrencesof ‘to

. . . sh-f §ng .
release will lead to an erroneous sentence indicates that ‘to releasé has two different

Senses.

# signifieghat a sentence is semantically incorrect.

(24) ) r
humamcti wintdypl antel ease gas(s)

humarnt i vities and plants release gases’
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Sense distinction based on transitivity of

Besides the abovementioned three tests, syntactic behaviours of a lexical item in different
contexts also serve as important clues for determining whether it conveys different séses.
natural clue for sense distinction is transitivity of verbs. If a particular verb is used both
intransitivey and transitively irthe corpus MCCC, then these two usagemifesttwo senses of

the verb. Thisphenomeron is elaborated by Levin (199%p. 2-3) as*“causatve/inchoative

alternation’, a type of‘transitivitya | t e r nAs arexamplg following are two contexts of the

i i
termv A ‘intensify. In context(22), v A ‘intensify functions as a intransitive verb whereas in
. . . winsh-xiSoy = n g
context(23) it is used as transitive verb followed by direct object ‘greenhouse effect
it
The transitiver A ‘intensify, when used in contex{®3) bears the meaning ¢fause something
N
to intensify. With regards to theactantialstructure, the transitiver A ‘intensify takes on two

it i
actantsXv A Y (X intensify Y whereas the intransitiveé A ‘intensify takes only onectantas

inXv A (X intensify).

i i
In this research, the intransitive A 1a‘intensify and the transitiver A 1p‘intensify are thus

it it
presented as in threseparate entrie¥ A 13'‘intensify, andv A 1p ‘intensify because they

have differentactantialstructures. We would also like to make explicit the causative/inchoative

I

alternation between the transitive and intransitive A ‘intensify. Taking into consideration of
i
the fact that the semantic difference between these two lexical units is subtlenthensitivev
it i i ji -
A ‘intensify is marked ag A 1a‘intensify while the transitivev A ‘intensify is marked a®

i+
A 1p'‘intensify to show they are semantically related.

22 " r b ,
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o b 2+ 1, RO b v AA

carbon dioxide admeentraticdn mat e u rccheaangyien (
‘Therefore, greenhouse (¢acsoenst ienaucotutiseitiylh®ty e h u man
concenofactaobamndii oniiosiesad,yt he c | damattien wdwsnlgye

i ntedsi fies.

( Soulrkafe :i A )
2B HCFCsHFCs Y v A R A
but anHEEBEsncent DB triiosne -PERF i nt gafefechditou s e
‘The increase of the concentration of HCFCs a
(SoulrxB: 1 q L )

Ver b/ Noun distinction of multicategory verb/

In Chinese, some words can have grammatical functions of two or more parts of speech

|l i nguistic phenomenon called “conversion of p

ji ‘nl ot -
words are given the namg ‘“mud dgtiegory word’ in Chinese g

. . 2i§nhu§ .
example of a multcategoryverb/nountermist . ‘* change’, which can func

hignh u §
and a verb as observed from contexts of the corpus MCCC.iThus;, c hange’ corresp

bisnh u § hignh u § . .
two lexical unitsT. 1‘' changef. @Q¥.c)haanngde ' tefmnoldgicalrdsaurcey u r

these two senses are presented separately in two entries. The following contexts(22))show

bi§nh u § I :
howi., ‘' change’ b e hialised ®rpuisMCACh e spec
@ T
b 1°C,
sea water  temperature change
‘“The sea water t°€mperature changes 1
W 0 1m A
‘“l't is estimated that a change in sea water
sea | evel of about 1m.
(Source: 176 1 R RT. )
(B)c A 32 T
SOt
H — W b
the two poles of theEarth DE sea ice SUPP unceasing change
‘sea ice at the poles wildl unceasingly chang
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L v A
‘Historically, sea ice at the poles wildl unc
leadto an overturning of ocean circulation.

(Source: 125 RT b 1 )
(26) .
the Earth  orbit DE small change
“smal | change of the orbit of the Earth’
T o 3t Ne Ne A
“Small changes in the Earth’s orbit can alte
sunlight over the Earth’'s surface.’
(Source: 73 R )
(27) _" ~ ~ ’
" 0 L i o
cryosphere PERF PERF tremendous DE change

‘“cryosphere has changed tremendousl vy,
— a— — v A

‘“ln the case of t he c ohsenatpisashowsthatahe gyospheien g nu

has already changed dramatically and that the rate of ice loss due to the retreat of glaciers

and the melting of ice caps is accelerating.
(Source: 107 R . o)
(28) H™ ) D v ¥ ‘ [

then inthe future super typhoon DEstrike belikelyto SUPP  what change
‘Then, for super typhoon strikeahat changes will occur the future?

(Source: 78 iin i b 0 a a )
(29) RT. F v (IPCC) j ¥, 20 50 Yy
the Earth climate system observe  PERF DE1 many change
‘“the many changes observed in the climate sy
s M X s Ik ,
T, — i, e,
r VA

“The fifth report of the I ntergovernment al P
of the changes observed in the Earth’s cl i ma

unprecedented over decades and even millennia. tineosphere and oceans have been

warming; snow and ice volume have been decreasing; sea levels have been rising; and

greenhouse gas concentrations have been incr
(Source: 178 n f )
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bignh u §
In contexts (24) and (25),. ‘ c¢ h aattg & a verb whereas in context (2629) it functions

. Ql 8nh u §
as a noun. As can be clearly observed, a Chinese verb siichas c hange’ never c h

form in contexts no matter what position it occupies in syntactic structure; a roatégory

bignh u § . . .
verb/nountermsuchad . ‘ change’ wi | | al ways remain in th

as a verb or a noun. Therefore, it is very difficult to determine the part of speecherb&moun
multi-category Chinese term. Nevertheless, we can relgantextual information tanake such
distinction. In the following paragraphs, we look into hthig verb/noun distinction can be made
based on<1>syntactical analysiss2>the analysis of syntactic realisations of actants of the

verb/noun term and<3>collocations.

<1> Verb/ Nan distinction based on syntactical analysis

We can determine the part of speech of a verb/noun madttegory Chinese term through
syntactical analysi$:or example, we can look for modifierstbé verb/noun term in context, or
we can rely on propertiesf nours and verbs in Chinese grammar to ascertain whether the

verb/noun term functions as a noun arverb. In the context (24)i . * ¢ h ashaulders the

. . . !1% shuapun d +
syntactic function of the sentence predicate with

temper at ur easitsf sea

bisnh u § . hbi &ws§ .
subject. Therefore, we know thadt. * ¢ h ahemg &unctiorsas averbl , ‘* ¢ hanthee’ i n

b> du §d
context (25)alsobehaves as a verb because it is modified by the adiserb( ) unceasi ngl y

hisnh u §
and the sole function of an adverb is to modify verbs in Chinese grammar. Bésijdes, c han g e’

hu-~
must be a verlherebecause it follows closely to the modal vevb* be | i kel y t o’

bisnh u § . hfind u ° . . hfind u ° .
Inthecontext(D),T. ‘' change’ by s ‘many’'iedBémangé i s a wor

hisnh u §

explainsa characteristic of objects rather thaactions1 . ‘ ¢ h ahergacts as a noun
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<2> Verb/Noun distinction based dne analysis of syntactic realisations of actants of mineiti-

categoryverb/noun term

We can determine the part of speech of a verb/noun Chinese term by analysing syntactic

realisations of its actant(shet us observe again the contex®l)— (29) taken fran the corpus

bi 8w8
MCCC for theerb/nountermi . ‘ change

hi 8w 8§
No matter acting as a noun or a verb, fortheterm ‘“change’, we need to

i Bo§
undergoing change. Semantically speaking, we need to know what the Pat|ent of change’

hi 8§

is. Therefore, weknow thati |, ‘ change’ only has one actant a
hbi 8§ hi o8 . . . .
{X|Patien} T . . As previously discusseid, ‘ ¢ h a n B4gis a verlmsin¢e functions as the
] _ hvshwid+
sertence predicate with ‘“the temperature of the265ea wat
bi &o§ . lwuxu% -qi gudB8 o
T. “"change’ i's modi f esdmablyl’ ‘hehad¢ releit tisaleof t he
. hi o8 hi 8o§
amodifierofi, ‘ change’ Ther ef o‘rceh a nmee 'k nhoewr @ hiast a no
bi &os§
Let us now consider the Patlentofthetenm ‘“change’ I n ROhand @wla cont ¢
. . . . hi o § hl/zsihlw%dt_
(24), the syntactic realisation of the Patientiof ‘ change’ fishe temperatu
. bi &wo 8 . hiswns
thesea water ' |, whichil actchaagethel sultjodi¢tr asf ,
. . dqidgudsBo .
“ ¢ h an g6gis realisad wfth2 ‘“the orbit of the Earth’, wh
hi 8o § hi 8§ .
amodifier of the termi . * ¢ h a Angoegthe 20 annotated contexts ¢f. 1 ¢ h a(\n)m e’

our compiled resourcehere are 17contextswherethe syntactic realisation of the Patieatts
) bi w8 hi o §
as the subject of the terrdh . 1 ¢ h a n.gHewevyexforj . 1.1° ¢ h a n ghere éra no) ,

cases where the syntactic realisationtibé Patient acts athe subject of the term

73



Based on this analysis, we know tHiat a verb/noun term that has only one actantPatient, if
the syntactic realisation of thactantacts asthe subject of the term, then the term probably
behaves as a verlif the syntactic realisation of thactantacts asa modifier (e.g. attributive)of

the term, then the term probably functions as a noun.

<3> Verb/Noun distinction based on collocations

A multi-categoryverb/noun Chinese term selects different collocations depending on whether
functions as a noun or a verb. For instance, certain support verbs collocate with the term when
the term acts as noun, but they do not collocate with the term when the term functions as a
verb.Thus, collocatiosican bereliablecluesfor us toascertain the part of speech ofvarb/noun

term in contexts

. hisnh u § . & shunghi &nhug
For example, in (27), theerb/noun term1 . * ¢ h aata@urs as in the collocatian T .

£ shung t_;i 8nhu§

¢ h & acgue v “ hap p e nisthesuppon verb of the terr |

¢ h a Angaealysis

. : , 4, shing :
of the grammatial structure of this sentence will tell us thattheverb * happenis occu

. . b- ngd@ggu n . . j+ d§8 de hi8nhu§
the sentence predicate, with—" ‘ cr y o sagtimge aseits subject and T

bi §nhu§ j+ d§
“tr emendoassts objecd n g'ec h aherg B a noun, modified by the adjecti\]/e

de hi Snhug . .
‘“t r e me. Navastheless, wheit . ¢ h ahelpees as gerb, it does not collocate with

£ shung . . . .
the verbu ‘ h a p p e nBased anc¢his analysis, we are confident to say that veanlti-

& shung
categoryverb/noun Chinese term collocates with the support verb

happenthenoccur
the term is highly likely a noun.

hi 8nhu§ ch»xi 8n hi 8nhu§

In (28),1. * c h a colioeates with the verbF ‘“appear. . daocdurhége’

ch»xi 8n hu~ch»xi §n

functions as a noun, with ‘appe arasits supporuverby ¥ ‘is likely to occuracts
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. . ch’ogi“ngt i fungde x- j- ]
as the sentence predicate, with the noun phrase Do strike of super

n¥axi pbi 8nhu§ . . . . .
being itssubject and 1. "what dagitsgbgest However,when functioning as a

hi 8nhu§ ch»xi 8n

verb,T . * ¢ h adogsent collocate with¥ ‘appe ar Therefares whera multi-

ch»xi §n

categoryerb/noun Chinese term collocates with the support vérb

appeartheteonc cur

is highly probably a noun.

In fact,this step of sense distinction and the next step of formulatinantialstructure are taking
place at the same timeWith careful examiation of the contexts of a polysemous term, the

actantial structure for each meaning tife term is formed in this step.

4.5 Actantial structure

This step formlatesthe actantial structurdi.e. argument structurepf each predicative Chinese
term and assigns semantic roliebelk to actantsThis step basically follows the practice of how
actantial structure is written for English and French in the proi@@oEnvirglHomme, 2015,
2016,2018 L Ho mme e t), batlwith, adagt&tiénsfor Chinese. Wen presenting the
actantial structure, eaclctant of aChinese verlberm is presented as ira typical term a term
typically used irthineseto realisethe actant. Actants of a fiinese term are the attached with

their respective semantic role labels.

Actants (or arguments), as opposed documstants(or adjuncts), arebsolutely essential for

understanding themeaning of a predicative termThe distinction betweenactant and

pojiisg
circumstant was originally proposed byesnére (1959) in hisTheory of Valence E . As

elaborated byTesniere(1959) the valence of a verb ishe number of actants that the verb
dominates(p. 239). Associated with the dominating verb in meaning, actants @mestituens

that are obligatory for the verb to express its meanimgrumstans, by contrast, are not
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semanticallylinked with the verb and their presence are thus rosmpulsory Tesniére 1959,
p.121).

To clarify these two concepts, let us look into the intransitive Chinesewekb1 3 ‘intensify. To

i
be able to understand the meaning of the intransitive verla ‘intensify, we must know what

is (or the thing that is) undergoing the processbénsifying. In other words, we must understand

it it
the meaning ok A ‘intensify against the structuréX¥ A ”, X being an essentiparticipantof

j +

irgos
¥ A ‘intensify. By contrast, thenformation regarding for example when and where the process

i +

i
of melting takes place is optional; the meaningvofa ‘intensify is still complete if the

information of Location and Time are absent. Therefore, X, playing the semantic role of the

shaus h - i x _ , iy :
Patientl Hu, is thesole actant ok A ‘intensify and“Patient{X}¥ A" is the actantiaktructure

it
of the verb. Figurd 1 depicts how the actantial structure ef A ‘intensify is presented in the

. . . zhu§ngku§nq . xi8nx i §ng
Chinesderminologicalresource. ' ‘situation’ and ‘phenomenaare chosen as two

typical terns for “X’ since these two general terms cover the meaning of the realisations of the

xi8nx i §ng
Patient found in the corpus MCCC ‘phenomenais ageneralterm for realisation oPatient

wun sh-xi 8oy = n g r©dvexi 8oy - ng . . zhp.ngé ’ .
— ‘greenhouse effet, ‘tropical island effectand 0 ‘evaporation

. zhudngk u§ng . . . . nwhah u § . xi "0
while ' ‘situation’ is a more general term for other patients including ‘warmind,

r- zhu8ngk u 8 n g xiSnx i §ng

ng
‘melt’). When moving the curser above these two words ' ‘situation and

sh®s h =

‘phenomena, the semantic role that itealisesi H ‘Patient’ will appear in a yellow box. This

way of presenting the actantial structure of &iese term follows the practice of that in the
project DiCoEnviro Homme, 2015,2018 L' Homme ).et al ., 2020
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Besides relying on intuitive judgement on the part of the researcher herdwf,actantial
structure of a Qiinese predicative ternis alsoabstracted fromrunningcontextscontaining the
term in the MCCC Although intuition proves in the majority of cases to be sufficient in
determining the presence and the number of actants of a Chinese verb, it is bettec#mzase

our decision on more objective evidence. As highlighted by Zhang (2016), the method of

xi“oyu'nf Y

elimination ( "H ) can be applied to ascertain the obligatqarticipant(s)of a Chinese verb

or adjective. According to this method, if the elimination of a certanstituentin a sentence
leaves agrammatically erroneous sentence, then this eliminated constituent must be an

obligatoryparticipant(Zhang, 2016, p 92-94). To illustrate how this method works, let us look

xi“or — n

¢]
at thefollowing sentences containing the term ‘melt’. Sentence(30)is a real context found

inthe MCCC.
(3 pi H ” W
¥ A @ )
seas and oceawisl | acidofyi nue intens
H A
‘“"There is a high degree of confidence that I

acidification will continue tantensifyfor centuries and will seriously affect marine
ecosystems.’

(SourcRT. 2014 (1 PCC)

* signifies that a sentence is ungrammati cal
a . * v A @ b
wi || continue intensi fy sever al
( . ‘ocean acidification’ i's eliminated)
b . _ Y A
seas and oceans acidify wi |
(@ep ‘several centuries’ i's eliminated)
C. . Y A
seas and oceans wi || intensify
( ‘“continuousl vy’ i's eliminated)
d. _ v A
seas and oceans acidify intensi f
( "will™ is eliminated)
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h“ty " sgho § ji ’
As can be clearly seen inaixple @0), . ‘ocean acidificatiohis an actant othe verbv

j %

A ‘i nt e, rbecaukeythie elimination of itesults in agrammaticallywrong sentence(30a). In

itz hy Bghn§
other words, the meaning af A ‘i n t e wikkbe ihgomplete if . ‘ocean acidificatioh

shg@& hp-
is not present in the context. By contrast, the elimination of therdlion @ 5  ‘several

ch- x £

centuries and Manner ‘' cont i eadwespedtivelito agrammatically correct sentence

(30b) and(30c), which means that information ofubationand Mannerare not essential, but only

optional for the verb to express its meaning.

( See M2004) far a different method for determining actant(s) of a verb.)

& Q @ © & olstling.umontreal.ca/dicoenvirozh/dicohtml-bilingue/dicohtml-zh/fili-zh } - & 4 N @O &

m

AiBEEEZ=S| | Version frangaise | English Version | Version espariola | Versione italiana | Vers&o portuguesa

OB 1. . 503
HEREHE - 2
ETAT ; SR
;
gl KR TR e -
Ba ——

1. FESEEENEY AEEE o psen assIER TR, AKSR St R R, SRR, RIS, ( 4k
O7TSIET KR SES )

2. fRmAS. SRl B B, kg, FRISREEIEESEEMESIENR, MR, (b 27585 ETHRE2015)

3. BLEmSLIE, = SERESSNES, SEEAFLEEECI T, SEREEARMNE. (B 151 2R EEm T RERT )

Biy s ZY
=8 EEOHA - 02/11/2019
-
OB 4 . 503
BHESRE - 2
T : SRt 5
. . iogs . . .
Figure 11—~ Actantial structure of theterrr A * i nt aspsesehtgd’in the interface of the
resource

Once the number and nature of actants of a verb term has been determined, each actant is then

assigned a semantic role label according to thaaetic relation itholds withto the verb term.

There has been no consensus over a fixed set of semantic roles in the sphere of linguistic studies.

Different researchers design their own set of semantic roles according to their specific research
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purposes As mentioned earlier, both Mandarin VerbNet (MV) and Chinese FrameNet (CFN)

projects choose to assign frammelevant roles toactants of predicates so that the labels
themselves help reveal some meaning of thetant being annotated. However, here in ¢hi
research labels used for semantic roles are a set of general role labels (Se&7)alblee main
advantageof using general semantic role labels is that it facilitatesnparisonof actants

between terms, especially terms from differesg¢manticframes.

H Corresponding Semantig H Corresponding Semantic
(ZH) role labels (ZH) role labels
in English (EN) in English (EN)
1 | hK Agent 13 Manner
2 |1 Cause 14 Material
3 ) Condition 15 Method
4 Degree 16 |7 H Patient
5 Destination 17 Purpose
6 Direction 18 Result
7 Duration 19 Source
8 Ending point 20 Starting point
9 Expanse 21 r Support
10 Frequency 22 Time
11§ Instrument 23| v Value
12 Location

Table 17— Chinese labels of semantic roles

This research follows the practice of the English and French DiCofrojeots in using a list of

general semantic roles (Tabl€). In an aim of facilitating Chinese users of teisninological

zh¢,

resource, a set of Chinesemanticrole labels have been used. Chinese semantic role l&bels

s h= gh®us h - . chts u ¥% . sh-j i~ n I"iyu~n g"ng".j £
H ‘agent, T H ‘patient, ‘location, ‘time’, ‘sourcé and 1 ‘instrument

come from the list of Chinese semantic roles of the project HowNet in Wang (20&8Ele

jidgu ¥
entitled “Semantic roldabellingin Chinese using HowNe&t Chinese semantic role labels

yu'ny - n m d- f'ngs h = f8nw?2 i fngx i §ng_ . cili 8o
‘Result, 1 ‘Causeé, ‘Purpose, ‘Manner, ‘Range, ‘Direction’,
. ti "o i 8n . ov2d i Yan . . zhongd i Yan . . .
‘Material, ® ‘Condition’, ‘Sarting point, ‘Ending point are from the list of
Chinese case roles in the bodk 1 2 | )(Modern Qinese Sentence PatterfLi, 1986.
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chingd £ nt d- d- ch- xtsh-j i "~ n

The rest Chinese semantic role labels (including ‘degreé, ‘destinationi,

f'ngf % shtz h -
‘duration’, ‘method and v ‘valué€) are translated directly from their corresponding

English semantic roles used in the English project of DiCoEnviro.

To display the actantial structure on Web, it is firstly written in XML file. Figure 12 illustrates how

i i
the actantialstructureofv A * i n t eswrstenfinthie XML file of thetermr A13° i nt ensi f y

The XML file used here is the XML sample file designed and structured for the display online of
the project DiCoEnviro. Tags of the XML file were defined by terminologists of the French project

of DiCoEnviro.

N * intensify_%E5%8A%A0%ES%89%A7.xml X ¢re
%L vacable lexie variantes
S e <lexie " InfElian "intensify" "la" nan ngyer B
i <information-grammaticale>#ia</information-grammaticale>
i 631 <definition/>

632 <domaine>"fFE4E</domaine>

633 <regimes/>

634 <structure-actancielle>ffE:

6357 <role "

636 <tttk /tt>

6a7 <tt>MR</tt>

638 </role>

639 <lexie-ref/>

640 </structure-actancielle> *

Figure 12— The actantialstructureoflel JAila‘ i nt enmcadedinyhé XML file
4.6 Selection of contexts

This step entails selecting contexts todacedinto each term entry. For the purpose of showing
usershow a term is used iauthenticrunning textsin the specialised filed of climate chanaed

how actants {.e.argument$ and ciramstants (.e.adjuncts)of a term can be realised differently

in realcontexts, 1620 contexts are manually selected for each term entry fromG@hecordance
results returned bySketch Engineln Sketch Engine, the function of Concordance displays
together all the contexts found in the corpus MCCC that contain the termnindestigation (See

Appendix9). It is ensured that each set of 16 contexts refléwt same meaning of a term.
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Specifically, contexts are selected accordingpecificcriteria. The following three criteria are
based on lIHomme (2015p. 35). Firstlythe 1620 contexts selected should be from different
sources and different authors. As highlighted Bydmme (2015), the fact that a term is used by
different specialists in the domain and the fact that its usage can be found in various different
sourcegprove that the status of a lexical unit as a term in the specialised field has already been
fully established Besides, this will also allow the reader to sadausdifferent usages of a term

by different authors.

Thesecondcriterion is selecting coektsin whichactants and ciremstantsare present. It should
be noted that a context wherall theparticipants(actants anctircumstants)of a predicaive term
are present is rarely seen mnning texts. In real contexts, is more often the case where one
actant and/or somecircumstantsare absent in the surface structurés emphasised byhZng
(2016, p.97), even obligatoparticipantscan be absent from surface sentersteucturebecaug

of the influence brought bgrammaticalmeaning and contextual meanintn this step, efforts
are made to trying to collect 280 contexts that in a whole could allow readerskioow how the
actant(s) of a predicative term can be realised differentlgyntax and what possible types of

ciracumstants that the term can have imeal contextsFor example, the contexts selected for the

i)t
termv A1a° i nt ehogld afloy the reader to see different possible syntactic realisations of

wun sh-xi 8oy = n g nu/mh u § g» s h = sunhu §

its Ratient, including ‘greenhouse effe¢t . ‘warming, > ‘trend’,

Lo . wW> I ¥an . . . . . _oyuny - on f'ng
‘acidification, ‘pollution’ etc. and variougpossiblecircumstants including! ‘Cause,
s h- sh-j i " n ch- xtsh-j i "~ n c_hangd +

‘Manner, ‘Ti me’ ‘Dur at i on‘De gr ete 'and how each of these

i +

o=
ciracumstants is realisedyntactically For instance, contexts selected tora13° i nt eeflesti f y’

f'ngs h = ch- x £ j- s

J
that ciraumstant ‘Ma n n eauld be realisedsyntacticallyas ‘continuously,

b2du8n

‘rapidly andb  ‘constantly.

i

Following are four example contexts selected for the Chinese termnia* i nt ensi f y’
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(31) H v H
Y A @ h

seas and oceans acidify wi ||

H A

‘“There is a high degree of confidence that

acidification will continue tantensifyfor centuries and will seriously affect marine

ecosystems.’

SourcRBRi., 2014 (1 PCC)

(3p | w r v a v A

bu t -ma the n l ead to DE1 greenhouse gas

R T un . A

‘* Ho we v marease tn Anghropogenic greenhouse gasestésifyingthe greenhouse

effectand war ming the climate system, a phenomen
Sourn&@ekR . GovHK W )
(33) a ::xva a— -
R 1. v A
a | K i npdegnomen‘on clear prove climate change PROG rapidly intensify

b 1 A
‘Extreme weather, rising temperatures, warming oceans and melting glacadirkinds of
phenomenaare clearevidence that climate change is rapidlyeinsifying,and that the planet

is heating up.
(Sourde: RT, 2015
(B v b v A N i -
El Ni Ao pl us chanmgeceasing warm ir
a20194w @ R T WA

‘EINifio, combined witlunceasingly intensifyingiobal warming, will make 2019 the warmest
year in the entire history of climate observatiohs.
Sound®: RI 5 AV )

The third important criterion is to select contexts that reflect construction patterns and lexical

combinations of a verb term. As mentioned earlier, semantic properties of a predicadso

reflected from its construction or syntactic patterns (Lexti®93). To illustrate, for the intransitive

J .
verby A1a3° i

j +

it
n t ewe shouldyelect not only contexts wherea * i n t @atssas senyehce

weh

yé jitg=
predicate’ " as in the construction X A (X signifies actant), but also contexts where it

b2du§nj xde
behaves as attribute astn ¥ A X'‘the constantintensified X and head of noun phrase X

dejij *
v A ‘the intensification of X In Chinese, a verb cannot only occupy the syntactic posifion

predicate in a sentence, but could also occupy the syntactic position of subject, object, attribute,
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or head of noun phrase. Therefore, it is more preferable if contexts selected could reflect this

variation.

Most importantly, as will be discussed later in this research, relying solely on actantial structure
to distinguish different senses of a polysemous Chinese term turns out to be not enough in a
number of cases. For these caspatterns of lexical combinains dooffer important clues for
meaning distinction. Overall, contexts showing different syntactic structures and lexical

combinations of a predicate are more preferable.

4.7 Annotation of contexts

In this step, realisations gfarticipants (actants and rcumstants)of a predicative termijn its
contexts selected in the previous step are carefully annotated in terms of three layers, namely
their respective semantic roles played in the context, their syntactic functions (i.e. grammatical

functions) and ther syntactic groups (i.e. phrase tyge

Annotation of contexts isccomplishedunder the XML environment. The XML file used in this

step is the XML sample file with a schema and a sefiegys specifically designed for the project

i
DiCoEnviro. All tagse in Frenchiigure 13 showBow a context of theterrv A13° i nt ésnsi f y’

annotated in the XML file.

_ % intensify_%E5%8A%A0%ES%89%A7.xmi* X 4bBE
% vocable lexie contextes contexte
2 oo > ~l
% 861 v <contexte "LOT R AL S A "Zy" "2019-11-25" N
3 662~ <contexte-texte>1l. FERRIR MG OLT, AR e 5 o 2 A IE S S AT,
‘i 683 Bk S b T Bl R S IR R R, B B e R PR,

664 RN N </contexte-texte>

665 1. FEARRIE T, Al 7 b T2 o AU 0 S i FE

666 RIVK S Bl S B S R PR IE, RS B /U ER S 1 I,

667 <participant "Act" iz

668~ <fonction-syntaxique "k

669 ~ <groupe-syntaxique "R

7 <realisation>iR=E M </realisation>

671 </groupe-syntaxique>

672 </fonction-syntaxique>

673 </participant>i#f—##i<lexie-att>/Ifl</lexie-att>. </contexte> v i

< -

i
Figure 13— An annotated context of A 153encodedin the XML file
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1. ESEEEAER T, TtaE R ERINERIETE, kSR SEItERREEE, SrhaBEbERainaithn, BERRNH— R,

[ 10752 FIREE T 0 ZY 25/11/2019 ]

2. RS, SECF EEEA. 2R, fiSEEE SIEEE T SFE MR, #HRETHR. [ 27EBSEIEEIRE2015 0 ZY
25/11/2019 ]

3. BTWESLSE, SRESHRESSINEAS, SERFESNCITFE, SPRESE A6 MEl. [ 1512 EENmsiERR 0 ZY
25/11/2019 ]

4. HEEERE FAORESS | AEIbAYEDE, SR s B MBERE). [ 18RBEHERE GovHK 0 ZY 25/11/2019 ]

5. . SRR B MR, MR, k)RS, [ 391984 2016F2E 2 BRvk) || I FEMZ=IRLRHE 0 ZY 25/11/2019]

6. EEREENZ, MRssHm Sk, B2 sbE K R , HEFEESImETESESR, [ 258201454885 (PCC) 0 ZY
25/11/2019 ]

7. BEERITHEIABT AETINEm, BFEHA = B, EStHREN TESATSNRESELRIFESSKE, [ 183EREEI ISR
0ZY 25/11/2019 ]

8. BEE LIRSIE TEH—5 IR, (ERIE) FIEMI. 5 CREEMTEIGRIHEEET™E, [ 291.5 GREE MR i ESIESMAIXE
550G 0 ZY 25/11/2019 ]

9.{8 JAS[HENE=ESA EInes BEWMN R, SEFEsdE, WMSiRAeEEd. [ 178EEHGovHKE BB —ikiE 0 ZY 25/11/2019 ]
10. £t 5ESBETTWE, HEERECER e, EuENEE, fin SIE R, CELHRMETmHNIE, MARNEEHEEATSn
. [22mEEEE=RRE 0 ZY 25/11/2019 ]

1. Bitt, AEEHNAEESHRER, —SABRERE EF. SR I T8 B, [ 172 AE58B 58S 0 ZY 25/11/2019 ]
12. HERTILIEY, B20HETOERAES, KivhitESeuwasKa FFHEs, BiEk. sESmEENESN, AD=E, TIWEERE. Fi
EaMREEEYIE T HERENSE, F08 HECNINE ZES B RS ME, HEEEEF L. [ 208 A RS S FRSEE
{YISE 0 ZY 25/11/2019 ]

1. LR —STENSE T, IDEtEXIGREEESER 5, Bich—Hits, SREHRENEN, BRN=RSH A891HhE
g, [ 79 TEREERBSES IR SIESEIMER 0 ZY 25/11/2019 ]

13. Trenberth(2005)i8H, HESENAS, —FESEEIZEENRE, SHTASEKENNIEE, SHEFARKNTREEEL, 5—F5m,
3k o mg= . EEKRIESESTSSRTEEHER, [ 7S IERSERESE 2RSSR 0 ZY 25/11/2019 ]

4. FEKFESFaREYENSENESR, —Am, SEREREESIARKETREEERS, 5—Fm, =sUEIE=nillsEE [TiENEEES e
iRk EE R, 3, TERess, BEEElUn il FKOEEEX, AERRE SN RKERE, EES|ARRRRKESaR Ik
JIERETK, kGRS ESUK R S RERK [3, 7] . [ 1145ESESE 7201 5 FE=mathimmm el 2808 0 ZY 25/11/2019 ]
15. it ESERTE, ZRIELERERARCPES T LS Bbitis MBI, fFRCP26IEET, IR hizEEEERkE, [ 25E3k2014
SZARES(ipcd) 0 ZY 25/11/2019 ]

16. LEiiEEE TR SRR TS, EiEsR TR, B IR RSER 6 B, —EEE Ty anEE, [o1EESH
R ESSEIEEIEL 0 ZY 25/11/2019 ]

17. ESES S SHHEENNEZR T, SSREEST0 TR R, BSitEn, SSERREE e, EEAEERERERNsl, &
RASESIIEEN R ARN, RTINS, =SSR, SERTEUR SIS T T EEENSE, SIATENESRE, [985
BRI S R AR A EERENEIR S 0 7Y 25/11/2019 ]

18. WACKRESANSEEHR, SRFEIhERE b, EkEnmRE EETssaE, SiEaNHRsESTKRaEETKEN, ZIHE
AGEELBEREKERIE, HEERENEIEESZIREHYNRERER, SESE STl SEZRNIIRIETE MR, [255E
SURESERIEIRE2017 0 ZY 25/11/2019

19. [B/RiZiEint AT MEIRY 28k 3, 155201 9FR BN SEMSE FEREEN—F, [ 1702RSESSSEERRI0E 0 ZY 29/12/2019 ]
20. BEHRA MBSk, XeSSE, S580E A SRS s hms iy iitEmaERa T SNkERMY, RER=ENER
>, REEINE, TS A, ERShaEm, [ 198E=ERRL5E® 0 ZY 29/12/2019 ]

i
Figure 14—~ Annotated contexts oftheterm A1 i nt ensi f y’

zhts hy g -

On clicking the hyperlink of (‘,gb\nnotated contex on the term entry, the page with all

the annotated contexts will ggear. Bllowing (Figure 14& Table B) is a screen shot taken from

it
the online Chinese resource of the annotated contexts of the terma 15 i nt eAs san bey ’

seen from this page, the annotation contains the following information:

T The target Chinese vernb.term in bold bl

T Syntactic realisations of participants
Syntactic realisation of actants of
il lustrates headnof )Yhe realisation)
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di fferent types of parti t(ie.am.t st dawtesaditd aac

A-Patient is inumltweCtasone iod pitdiet'ecddr)c (e. g
)
*Colors are assigned in a systematic and consi sten

Moving the cur serre albiosveet iearc ho fc od aorrteidci pant s,

participant plays wil/ appear in yellow box
Syntacti d .dgmuamma toinc a(l function) and syntact
realisation of each parti ciapanthei sbosthtoown oifn
(e.g- (¢ ) )

A summary of all annotation information is

(Table 18).

| gl 1a
‘ Actants
== TiE (@hiaEiE) (9) SRERRAAT (4)
TiE (FiaEiE) (6) Z=HE (3)
[EHER (@ENFmEIE) (2) |3k (2)
[EEICER (FiERiE) (2) |RREFRT (2)
FNE (FNafaiE) @it (2)
TEiE (HiEEiE) A5
k) IR
T
BBt
Sz
SlEasi
ELY, 4
fEE
| Eith
Hifia) WiE (RiEEiE [21iHEEk
HIE (ENEiE) 1E
7= WE @EEEE) (6) T (4)
2R
JER [EEEGR (ahaiEis) (2) | &R
[EEEGR (FBiEmEiE) (2) |18
ey
jur
iR (WEE) 20tHeR LISk
KB (IHEEIE) g

EE |WEpmaen @
| EERER e |[SEsteTR

i o
Table 18- Summary table of annotation information of thetemmaA 13 i nt ensi f y’
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When annotating Chinese contexts, only parts of the context that are syntactically linked with the

target term under investigation are annotated. For instance, when annotating the following

it
context containing the target term A1a‘ i nt eweseed tp determine which part of this

sentence needs to be annotated. In this context, ttmundaryof our annotation is situated at

g~ h®ubi8nh uz8h ©jngs 4 i j = . . . . it
{ RT. ¥ A } becauseonly this part is assamied with the target termw A 15

i nt emtleisyntactic level (thkoundaryis shown as {}). Other parts of the sentence are not

includedfor annotation because they are not linked with the term syntactically.

(35) a ::x7va a— { RT. ¥ w
-h - {r - )} - v A b 1 A
‘Extreme weather, the rise of air temperature
all t hesaclpéhaemloynesnshow t hat <c¢limate change i s

is constahntly war mi ng.

The labels attachetb a sentence constituent show the semantic role, syntactic function (i.e.
grammatical function) and syntactic group (i.e. phrase type) of this constituent in relation to the

target term.

zhe y ¢ we y ¢ b-n
With regard to syntactic functions, in the Chinese gramrhar, ‘Subject, ‘Predicaté,

yé d-n

“ Obj egcy:ét‘A’ttribute’,Z

husngy ¢ . b y ¢ . . .
‘Adverbial, ‘Complement are six main grammatical

functions of Chinese words in sentencé&ablel9 illustrates labels of syntactic functions used in
this step to annotatearticipantsof predicativeChinesderms.In the thirdcolumnof the table,
Chinese characters with two dounder are the target terniThese labels are adapted from the
labels adopted by the Chinese FrameNet (CFN) project (Liu & You, 2058;5%). The main
difference between the labels of syntactic function used in the CFN project anceigiarchis

that CFN uses English labels whereas this research adoptsitheal Chinese labels. The only

ji 8nj ilpi “xm
notable difference lies in the label , a label that is translated directly from the English

label“Indirect LinK from the Engjsh project DiCoEnviro. This lalpartially correspona to the

Wi b H xynu " n
label of "H ‘External in the CFN. The label 8indirect linK is assigned to constituent(s)
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that are participants of the verb term, but that do not holdyntactic relation with it.Because

this situation is also frequently observed when annotatimin€se contexts in thieesearch this

ji 8nj ilpi "xm

label of “I ndi rieircluded as & dyritactic function.

ji 8nj il "xm

The label of “1 ndi ris atthchel to sdatence constituents under the following

three circumstances:

<1>The subject of the sentence is the participant of the target term, yet it does not share direct

syntacic relation with the target term. For instance, in the following context containing the target

jil "kugi . qu'ngilpi Bm Yan .
termy ‘acceleraté the subject of the whole sentencg, 1 ‘global warming plays

yu'ny - n ji "kugi
the role of ciramstant / ‘Ca u soéthe target termy ‘acceleraté, yet it is not directly
linked with the target term on the syntactic levecauset is not the subject of the target term

jil "kugi L. . dez h -
Y ‘acceleraté, rather it is the subject of the verb  ‘lead ta.

(36) N i n ¥ - |
the whole wowdrdmlead tthlaengwholwatwearilrculgai eken
‘Gl obal warming |l eads to the acceleration
Sournasg: i n i b ")

fxj

J
<2>Inacomplex Chinese sentence{ ), whenthe realisation of a participant of the target term

+

is omitted becauseit appears already ithe preceding sentencethis constituent is maked

S +

ji s+
“Indirect linK'. Thefollowing context with the target ternv  ‘acceleratéis a case in point.

(B 9 — h _ Moo v TR
patienff 1992 2001 u i 300x6FE0( ¢0.08
+0.19%m ye:1) 2001 2011 &t gt E| '
1470+74Qq 6 0.40%+0.21mm::yinA

‘The loss of ice cover on tetarctic continenis mainly from the Antarctic Peninsula and
West Antarctican the north, whose ablation rate was 30 + 67 billion metric tons per year
between 1992 and 2001 (equivalenttize sealevelrise 0f0.08 + 0.19 mm ¥4, and
accelerate toa reduction ofl47 + 74 billion metric tons per yebetween2001 and 2011
(equivalent tothe sea level rise d#.40 + 0.21 mm ).
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9EI YL S& F2dzy R Ay al [/
all D
< R . >v% W

<d i mate >y rONBhgSdccurrence
temperature
a < >, .
mak<e he =a0Qdaydebr 8Sheat ener
a< > .
ma k<aitre mperAY ONBI &S
< RT >
YAUGAGNl @B al cl i>mate war ming
< >. ¥
They ON®Sfl ar eci pi tati on
< H— > -

.

TherSt (kdaf/I3Greenlsand ice fiel

‘ns b A

Ar temperature of t hegwhdh
AYyONBI aAy3

r < >, ¥

Greenhouse gas produckyONE

<ssap*dly

K —- - < >
Per manentRA &kleldighteNIesf ast er
n Y w< A >

The gtempérwaNH#& gher and> mo

—_ < > 1 (%)e

<Healtoa2zNms®R d&e is around
cL . < r Sb

<GreenhouS¥AidiaRhuman actiyv

gradual |y

..t<_: > F_QI
K S ktLBheu matno bet t er
~T<  sw RTOA %

KS&Hong >Kkonpe well prepared
t S 4

< > RT.

adapt to

KShuwmans tadédptf uttare cl i mat
"< > -59, EO®&

each ygerdug®bh®, 6600s oldi oail

Table 19— Labels of syntactic functions for annotation
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i ny¢ *

J
<3> In the pivotal structure*V1+N+V2 of a special kind of Chinesentencecalled’l -

‘pivotal sentencg if V2 is the target Chinese verb term while N undertakes the role of a

participant of the term, N is assigned the syntactic functiofilodlirect link. Let us look at the

ghhi §n o
following pivotal sentence containing the target termi  ‘change Vt. In this pivotal structure,

wun d is h 8§snhgu n g

V1is realised by a veghirase  :: 1 ‘temperature riseswhile the target term acts as V2.
. ) ghlhi &n g-x i Stnigj D & n ji &n
Here, since N realises tlaetantof target term 1 ‘change Vt, p islabelledas
joilpi "xm . .
‘Indirect link.
(8 = ( 3t Vi)a ( p N) (- V)
besi dteesmper at ubse ma k e met eorol ogi
1 n additi on, the rise of temperature makes t he
(SouzxR: )

Table20 listslabels of syntactigroups (phrase typesjsed in this step to annotatparticipants
of predicative terms. These labels are adapted from the labels adopted by the Chinese FrameNet
(CFN) project (Liu & You, 2015, pp7-119).

{ &y bR&A dz0K oy It A&aK GN}yatloEIYLX S&a Ay all

t KN} a8 ¢&1JsS {eydl OGAO DNRdzlal/ /|l 0
NP (Noun Phrasiq R i. *“chantghee ogfl o B a
n ‘gl obal aver:
' ‘we
- VP (Verb Phras¢ R . ‘climate war ms
AP (Adjective | ‘“he most; sensitiyv
‘stabl e 'and warm

© DP (Adverb Phrib ‘Uuncea’singly
: PP (Prepositiol 26 A
‘aa the bedftremit;ug yof 2

G i
‘because of dglobal war

TR Ti me Phrase) 2019 ‘'summer &;f 2019
) ‘end otenbhusy

LP (Location P 2 'on the; earth

MP (Phrase of 1e®d.4 ‘102D .ni | Irigmet

12 Phr asiempofe ssent n R a a W

\
‘Gl obal warimmantge bri ng
extremesiwrealttheirng f 1l ¢

hurricane
Table 20— Labels of syntactic groups for annotation and examples found in MCCC
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4.8 Definition of semantic frames

This stepconsists irdiscovering and defing semantic frames. A semantic frame depicts a scene
or situation that could be evoked by lexical units categorised into this frame. Drawing support

from actantial structure and annotated contextkexical units evoking the same scene are

manuallygroupedinto a frame. Criteria regarding to whéxicalunits pertain to a semantic

frame are borrowed from the project DiCoEnvirdHamme, 205 , 2018, L’ HQ.mme
Lexical units sharing the following characteristics are put into one frame:
Depicting the same scene or situation;
Having similar actantial structure with t
Sharing the majremimsy.,anitfs not all
Part of |[Actantial sRole 1 (Ac)jCiumtant
Vi v Al ~ Patient Ti me, Ma n n ¢
Durati on, I
Vi -, ~ Patient Ti me, Ma n n ¢
Durati on, I
Vi ~ Patient Ti me, Ma n n ¢
Durati on, I

Table 21~ Comparison of information on participants of three verb terms

: . . . . i
For instance, an analysistbi actantial structurs and contextual annotations of lexical units

j+ ]
Ala' |

nt einslaf mt t eandia t émitigate tells us that they belong to one same

ji Yar u ®

ji Yah u Yan

frame because they share a similar actantial structure with a sole actardtieihPand a similar

set of circumstants(including Time, Manner Cause, Duration, Degre¢See Tabl21) and are

depicting the same scenghere the degree of PatierdecreasesTherefore, these three lexical

units are grouped into the frame [ T .

|Change_of_degree] (illustrated in Tal##2). The way

of presenting a Chinese frame is adapted from the Framed DiCoEntHmmine& Robichaud

2014

L )

Ho mme,

as important reference.
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t . | Change_ofdegree

definition™

The degree of &atientchanges

i R o T

example context :

[Source: 151 ]
CoreFEs Non-coreFEs
1. T H[Patient] 1. [Mannei
2. 1 [Causé
3. [Timg
4, [Duration]
5. b [Condition]
6. [Degree]
(Lexical unit9
v A lavi.,i lavi., lavi.
(Frame relation9 51
(Legend) | impact changesscenario
é > A 4
—> L. P [
5 — |Change_of_speed‘ - | Change_of_degree
a I
| Cause_change_of degre
Table 22— Chinesesemantic frame[ 1. | Change_of degree]

When a semantic frame has been discovered, the frame is defined precisely with the following

information specified:

T Definition of semantic frame
The definition iIis written with the semantic

T Frame e(iementparti ci gamtne) ,eliemelndudi N-go.ear e Ct

91



frame el ecmemnctusns(tia.ne s

When | isting participants 4HffameClki eemeatveéch
used for actants-cwhel ér d e -adergaeame FMEOSN)( N0 8 u ¢
circumstants

Lexical units categorised into the frame

One example annotated context
For each |l exical wunit categorised into a fra

T Rel ationships with @thher widdméec@®@hap mleidc ak

4.9 Establishment of relations between semantic frames

Each semantic frame defined in the previous step is a lexical reflection of backdmmowtedge

of a scene or scenario in tldmainof climate change.fe frame [ . |[Melting], for example,
depicts the situation where ice or snow melts and thus bearskit@vledgethat solid form of

water (e.g. glacier, or ice) becomes the liquid water because of rises in temperature. Since the
background knowledge of various different scenesnithe domain of climate change is
undoubtedly interconnected, the semantic frames defined are interconnected rather than
isolated from each other. The frame [ |Melting] and [ Ne 0 | Water_emanatingy for
example belong to the same upper frame [ T. |Changeof phase]. The frame [ 1.
|Change_of temperature] isituatedbefore the frame [ 1. |Change of phase] according

to temporal order. Relations between these frames are illustrated in Figfbire

i

’ |Warming
|Change_of temperature — > ) )
Vi., Vi.
A Vi., Vi., Vi.
i T
|Change_natural_feature |[Change_of phase
viie 1 oviy1 Vi Vi, vi, 0 vi.
[Melting No 0 |Water_emanating
vi., Vi. 0 vi.
Figure 15— Frame relations betweethe frames[ 1. ], T Jand[. ]
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In this final step, semantic frames discovered and defined in the previous step are linked in the
light of the relations they bear. Information on relations between a frame and other frame(s) is
presentedat the end of each frame. The eigtyppes of frame relations defined by the English
FrameNet (Fillmore & Baker, P& Ruppenhoferet al, 2019 serve as basis for the definition of

relationsbetween frames in this research.

The eight types of frame relationstime Englisi-rameNet (Fillmore & Baker, 2B Ruppenhofer
et al, 2019 are presented below (the examples are from this research, Chinese translation of

these relations irbrackety:

E |l nheritance: I nherités$sframeyited by °
A lower framenherits fromits upper frame if the lower frame contains all the frame elements of
the upper frame and if the lower frame is a type of the upper frame. (The lower frame may contain

somespecific elements that are not in the upper framB)r example, the frame [ |Melting]

inherits from [ 1. |Change_of phase] and [ T. |Change_ of phase] is inherited by
[ . [Melting]. This is because all the frame elements of the frame [ . |Change_of phase
are present in the frame [. |Melting] and [ . [Melting] is a kind of| (.

|Change_of phase(see Figurelb).

E Perspective: P@'r,s plesc tpievres poencet’i vi ti zed i n
The upper framas perspectivitized ithe lower frame fithe upper frame can be viewed from at

least two different perspectives and the lower frame reflects one of the perspectives. To illustrate,
the frame [ |Greenhouse_effect] is perspectivitized in the frame [ |[Accumulating]

as the scene depiet by [ | Accumulating](whereby greenhouse gases accumulate in the
atmosphere) is one of the perspectives that | |Greenhouse_effect] can be viewed from.

Another perspective to vieW |Greenhouse_effectis [ |Reflect], which captures

the scene where radiatiois reflected from the ground into thamosphere

shiy@ng b& y@ng y?

E Usinga Useds uss€d by °

Frame A uses Frame B if Frame B depicts a part of the general background againstendaoh

understand the situation described by Frame A.
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z¥ngku8ngji § funku8ngji §

E Subframe: Subf’'r,andasofs’Nebfr ame( s)

FramedsB, Frame C, and Frame D are subframes of Frame A if Frame A describes a complex process
consisting of a sequence of stages or steps that are represented in order by Frames B, Frame C,

and Frame D.

‘n x£ sh-ji 8n z8i zh- h®& h®u x+ sh-ji 8§n

L‘Hp’', |Is preégededHsy

E Chr on:ol Fbrgeyzil-eiaq[én;
Frame Apreceded~rame B if the event described by Frame A happens beforedésdribed by
Frame B according to chronological order. For example, [T . |Temperature_change]
precedes [ i |Change_of natural_feature] since a change in temperature happens

before changes afiatural features (e.g. sea level rises, ice retreafsge Figurelb).

. d¥e zh- . . sh= de ji .a gu¥a
E Cauentis causlatlisvd nacfhotat i vie of

These two relations are related to the transitivity of verbs in frames. Similelnagyein English,

gAbi §n . : ” : gAhi s n
the verb T ‘changé has both transitive and intransitive uses. The intransitive * c han g e
- . = L g/hhi 8n .
vi. is assigned to the framé& [ |Change_of state] whereas thegansitive T ‘' ¢ h avtv 3 e
placed in the frame [g 1 . |Cause_change_of state]. The frame g {

|Cause_change_of state] is causativeiof [ |[Change_of statehile[i . |Change_of state]

is inchoative ofd T . | Cause_change_of state]

. E,'nji§n
E See @l so °

Different from the first sevetypes ofrelations, this relation is not draw on semantic ground. This
relation aims to helghe reader differentiate certain seemingly similar frames. For instance, the
relation of“See alsbis established between the frame [ T. |Change_of speed] and [

1. |Change of degree] because these two frames amnilaryet capture two different scenes

that necessitate careful differentiation. Thetwo frames contains two groups of lexical units

. ji st ji "kugi
[ 1. |Change_of speed]containrs ‘accel,er dguwi’'cken;,wkilpleed up’
. _ji'jJ_r . ji_l/lnru@ zungq i " ng
1. |Change_of degree]contains A “ i nt einsfi dtyt enuatetrengt hen’
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Besides the eightypes ofrelations from FrameNet, another relation used in this research is the
relation “Isopposed td defined in the Frame DiCoEnviro projecHamme & Robichaud, 2014,
LHomme,2016 2018L " Ho mme2020t al . ,

E |l s oppbbed’ to
Two frames are opposed to each other if there is an invekionshp between the two scenes
captured bythe two frames. For example, the frame [ | Take_inJis opposed tahe frame |
|Bounce_back]. The frame [ |Take_in] describes the scene of heat or radiation being taken
in by the Earth or atmosphere while [ |Bounce_backdepicts the situation where the heat or

radiationis being bounced back from the Earth or atmosphere.

The way of presenting frame relations is borrowed from the project Framed DiCoEAvino.

Framed DiCoEnviro, each type of frareationis assigné a different color.

Thteeremt ri bse MapQHliame e ter mi cowlmpd hedlhirsesesreae
be accessed online at the foll owing URL:
http://olst.ling.umont-beblfnrgahktdnilcoenvirozh/ dicoenvir
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5 FramebasedMandarin Chinesd¢erminologicalresource

This chapter starts by presenting the compiled online Mand@himeseerminologicalresource
(Section 5.1)as well as the l@nese frames discoverefection 5.2) It then compares English
terms and Chinese terms with an idepth analysis of their simildéies (Section 5.3) and
differences(Section 5.4) This is followed by a comparison between Chinese frames defined and
existing English frames in Framed DiCoEr{@oction5.5). Finally, difficulties encountered when

writing Chinese term entries and hoWwdy are resolved are discussed in defSaction 5.6.

5.1 Term entries compiled

The MandarirChinesderminologicalresource compiled in this research isgecialsed resource
constructed based on Frame Semantics. It focuses on the description of Chinese verb terms
identified in the field of climate change and now contains a tot&®Chinese verb terms. With

each entryfocuses on a specific meaning, the resourcetaimis a total 069 Chinese term entries.

This onlineresourceis now embeddedin the online dictionary DiCoEnviro.

The list of terms in this resource is shown in Figuedn clickingn a term, the term entry will

be displayed.
XA
pa=)
Version francaise
Versién espafola
Versione italiana
Versao portuguesa
LI rTHERNIARET R EHENE R EXEEEZRTERERRT
i
LI
=}
HENAGESIFR
_F
Tz

Figure 16— List ofChinese terms
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xi “or ng

Figurel7 shows the main entry of the Chinese term 1 ‘melt’. As seen in Figude/, each term

entry is structured to display firstiyre headword (the term) with its sense number, thére part

of speech of this term, followed bihe subject field that the term belongs to, and thehe

xi “or ng

actantial structure, and lastly contextual annotatis. For this casehe headword is

de@ngc -
followed by a sense number 1. Its part of speech is ‘verb. When moving the curser above

b- ngchu n
the typical term inthe actantial structure (e.gq— ‘ g | g, the usar will see the semantic role

sh®s h -

(e.g.1 H* P at)that thisdctantfills. When moving the curser above the green button, a list

b-ngchu n
of actual linguistiaealisations of the actant extracted from the corpus will appear (e-g-

b- ngxuf h% b- ng b-ngji § zhtshy g -ng

‘gl a1 ércte and-‘sneavr-i € € c e ets)hOn klitking the link
‘annotated context§ a separate page of detailed annotations of contexts found in ¢pus will
be displayed (Figurel8). Towardthe end of this page, users can see a summarising tatablé
23) with all threelayer annotatednformation—syntacticrealisations of actantsand circumstants

their syntacticfunctions andsyntacticgroups(see Section 47).

i,y DicoEnviro X + = x

& C Q 8 olstling.umontreal.ca/dicoenvirozh/dicohtml-bilingue/dicohtml-zh/i-zh html w5 R —
aale
i

ARiEEFES] | Version francaise | English Version | Version espariola | Versione italiana | Versao portuguesa

H=L i

HARSERE : 2
R Il © ~
-

1. K, | B g mspsesi. (Hg - 56HERBHL)

2. QTR BL (R, TEtERES R S KERRERE FIERERT, K. XS, SEnitrsiiaarem S Sm— et mrnk) | Eastk) |4
EEER, F ok BEEATENK, (Hih 224EXSERESTSRE)

3. 20154EME = AFSIARIZEBIASE T2020MFAIS 2SR, (Mkh - 25 ES KR RIT )

&E R . ZY
P ETHAA - 03/12/2019
= /2??% HZISFI/RAS Observatoire de linguistique Sens-Texte Universite r“‘\
A “}y DiCoEnviro= &5y RS REAKAINEERE (Mozilla Firefox) FaE=EER. n(li‘:teﬁ:)nlréal

EEXETE AR hitp//www getfirefox com http-/iwww.getfirefox.com

xi “or ng

Figure 17— Entry ofthe term 1 ‘melt’
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1SR, kI AR, E2@sREile, [ S8HEBREHL 0 ZY 03/12/2019 ]

2. REEX P EEN T, a2 T KERIERTRNEEERET, . X5, St EERA 2S5 —ENEAR k)| e
gkl [sfEiER, FHLATEEEATEHK, [ 22405 EETFSF2RHE 0 7Y 03/12/2019 )

3. 201 SEERTRI—TmAASEIA N RERB PkARE 2020501 iHEL, [ 255RTWEmKIS 0 ZY 03/12/2019 ]

4. BT AAFEFERK AR AU NE R SESEE, BIERSTINEM SSETERMsE SR e duiEka sk ESENS/m,
PR{ARFER &R L EeS | AEesef AR, IbGHRERE, SIS ETIESESEAES, AnillERamlpEET
HiRE P, AOBESXEAEARNBRETESHES, [24EX58TS 7289 02Y 03/12/2019]

5. BESHKRSETE, MMNEESSERRESE, 20155EMER T 00EESHRES, SEHES8 W #ER, EFa L. [METRESEE
AAESETASEERA 0 ZY 03/12/2019 ]

6. Bz ITEHE mERIIE _(5) vk IUE s, besiikeERaEwE, [765ETESE N 201 SFESFERirm e ERESm 0 ZY
03/12/2019]

7.ESEAS, KR, EFETE. SlEEEEATh, RIS SR, BEEN, BIOEEERTHKE, BE btk
{kes, iEkiae. A0, ETERALTSNESE, BiEETESINERIE. [ 1135235, IMRRERF~E 0 7Y 03/12/2019 ]

8. eHEnESEeEIkEEof. WIF AL EE. EFELrs, MUGEESEACERANTS, TEMAERNER, [ 75SEIEHAEE
0ZY 03/12/2019]

9. (B2 M FheERL bKiEIR (U iEelS, IRERIGRIRE NS, B NERERTENGE. [ 39EERIEETIHRE IR R T 0 ZY
03/12/2019]

10. 8—Am, J6R Bkics bR, AR SRS MEGERE b, [ 945\ EHRN" 0 ZY 03/12/2019 ]

1. SiFLE, TStk ImATEER, S8 kIl EE I0E jbet, [ 1502 BRImER A REE 0 ZY 03/12/2019 ]

12. HESHNSESENSEESEESE ORI 0 Bk 52 b8, 23K FERHEERNESNSEREES ), £REFE
H—E b7, [ 117SEEsEsmEpARRIS/AE 0 ZY 03/12/2019 ]

13. ST RESHIFEER, AHE £5= KS Elirh, [215E2EEENESTRESE) 0ZY 03/12/2019]

14. RS Bk 1R jlHRR, 199720141 RO AW EICEESETFIIR.3x105km2, A21979—199658I4(E; BkEED
KR, 1975—201 25RO R KERA T65%, [ 411PCC (2TR1.5°CIEEERIRE) KRB R ESARE 0 ZY 03/12/2019 ]

xi“or n

g
Figure 18—~ Annotated contexts of the term 1 ‘melt’

| et 1
| Actants

== 1B (BiEEE) (10) k1] (6)
BB (JiFEiE) (4) |k (3)

it )
REE
ki
=
(Z) nk
Hity
wE WS REs) [l
HiE @) =2
FE  |BsKER @R @ Bt
ASER (@HDE) | SEAS
i
AR |[RE@FED @  |mE
ik
i
il
i1 WE (MEEE) (2) ==
iZ:3
RIS S MFEHER
o . xi “or ng
Table 23— Summarising table annotationof the term 1 ‘melt’
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5.2 Semantic frames discovered

A semantic frameés assumed taeflect the cognitivestructure of a particular scenario stored in

our mind. Participants involved in thstuation are referred to as frame elements (Liu & You,
2015). To be able to understand the meaning of a lexical unit, we need to understand the
background knowledge provided byetlsemantic frame thahis lexical unit activatesee Section

3.12).

Based on the Chinese term entries compiled, a totaR®8fChinese semantic framesere
discovered. These frames are encoded under the environment of the Framed DiCoEnvird project
Figurel9illustrates how the frame [ T. |Change_of degrdés presented online. Shown at

first is the definition of the frame in both Chinese and English. This is followed by three example
contexts containing the lexical units (displayed in boltegorsed into this frame. Aen, there is

a note indicating theorresponding relation between this Chinese frame with an existing English
frame in the FOithe Framed DiCoEnvitdpecified nexarethe participants (i.e. frame elements)
—Participants (1) indicate obligatory participants while Participants (2) atierggdt In the section
“Participants (2), eachparticipantis followed by a numbebetweenbrackes, which indicates

the occurrence®f each participant in the contexts of #ixicalunits in theannotated contexts

For the frame]| i .~ |Change_of degreg}he first optional participantyﬂu v r2Cause is

followed by a number of 20 in bracket, which means tylnuz;ty | ‘nCauseappears 20 times in the

. . ji_l/klru® it . zungqi"_ng |
contexts of all three lexical units: la' attemuggt ent ensigf wtrengt hen

On the right side of participants is “frame relation$ with frames shown in black boxes and
arrows indicating relations that is frame shares with other framfdsthe left bottom corner,
Chinese lexical units grouped into this frame are enumerated. Clicking on anylekitedunits

will lead the user to the daal term entry.

"Chinese frameshate:énodbdeéedl|l hegeumontredlT.healphircoemrfvirrc
Cheésne frames)
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A framed version of DiCoEnviro

. - EEEL
List ofFrames
ListefLUs
List of Participants Definition:
SRR RES.

The degree or intensity at which a Patient occurs changes.

Al Frames Example(s):
Parlicipants [ZH] B TlEwLik, £ME=SEFESRINEAS, SERGEENECTFE, S BE0E T8 MR . (Source :
151 2R E ATt EET)
[ZH] ZEENSOS{+HHIEl, ZTRIENFESS. < B bR mes . SiRaEE, sEEER. FRE—SEE.
(Source : 2S{EF{L2014251BE(IPCC))
_ a [ZH] A&BRiEED LI 1R — " EREEES wl5E . (Source - T8IRRFS—2REESITAEMAR, T2,
k)
Notes:

This Chinese frame comesponds partially to the English frame [Change_of_impact].

5 Click here to see associated FrameNet infos

Participants. Participants (2): Frame Relations:

1) =2
@ 1. J5E (20) 5. {7/ ()
155 2. 733 (14) 6. F4EET(E] (3) fEFE TR TEEEEL
3. 558 (6) 7. 54 @)

4.32H (6) 8 &k (1)

2L
Chinese LUs: B
- HE
1=
« el Legend:
] Is causative of
* :Eﬁ Is inchoative of —
1=

Seealso —

This project is supported by a grant awarded by the Social Sciences and Humanities Research Council (SSHRC) of Canada
(research team: Patrick Drouin, Dominic Forest, Marie-Claude L'Homme, Elizabeth Marshman and Carlos Subirats).
This interface was designed by Marie-Claude L'Homme and Bencit Robichaud

© OLST 2014

Figure 19— Chinesesemantic frame[ 1. |Change_of degree]

The rames of the 23 Chinese frameghe lexical units each frame contains as well as tibtal
number of lexical units in each frame goeesentedin Table24. Ascan beseenin this table,
different senses of a term areategorsed into different frames. If polysemougerm has two

different senses, these two senses are placed in two different frames. For instance, the three

j i Yo Yan
senses of the polysemous terj'm “mi t i gat e belosgltoahree difterent frames-
j_ i Yo Yn . . j_ i Wo Yan . .
1a ‘slow down in [ 1 . |Change_of_speed]: 1b ‘slow downi in [q T,
j i Yo Yan . . .
|Cause_change_of spdg and: 2 ‘mitigate’ in [ 1. |Change_of degree].
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No./Name of framgNumber LU

1 AT, 7 T, 11, 1.1%i 1a,i 1la 1; 1,
‘undergo chani i1 1 11

2 |ai. ‘cause 'cha 1 i 1b

3 o ‘“warming’ 2 1, 1

4 i 5 1 1, 1, 1, 1, 1
T emperatudre

5 i ‘cheaeond de 3 law,Ala, 1la

6 |a i 5 lbv,alb, 1bi, 2, 1
‘cause change

7 i ‘change o 3 lav, ly 1la

8 |a T 2 by, 1b
‘cause change

9 o 1. _ / nolnexical frame
‘i mp ac t_ sccheannag

10| v i 8 ey 1 14 1,V la, v 1,
‘change of vV a v 2, 1, 1la
amount

11|a v i 3 v 3i 1b,v 1b

‘caucsheange of
number o a mg

12 . "“mel ting’ 2 1, 1

13 Ne © 1 01
‘water emanat

14 i 3 1, 1,01
‘change 'of phi

15 Hu (i 3 120 2, 1
‘change of nal

16 ‘emi t'ting 4 1, 1, 1, 2

17 ‘absot bing 1 1

18 |I ‘reflecting 1 T 1

19 accumul at i 1 1

20 ‘predicting 4 T 1a, T 1b, 1a, 1b

21 / nodnhexi cal frame

pr_edi cting_¢g
22 |7 ‘estirmating 1T 1
23 E‘asse’ssing 1 T 1

N
—

Table 24~ Lexical units grouped into each Chinese frame

The23 Chinese semantic frames described are compared with existing English frames in FD. Their
corresponding relations are shown in Tabf Zhe Chinese frame [4 T . |Undergo_changg
is considered taorrespond perfectlyo the English frame [Undergo_change_of state] because

they capture the same situation, share the same eivaene element— Patient that undergoes
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change— as well as a similar set of nmore frame elements. The Ceise frame [ 1.
|Change_of _degreps partially equivalent to the English frame [Change_of impact] because the
situation captured by [Change_of impaetjthe speed orintensity at which a Patient occurs
changes- is considered to be two situationsaptured by two Chinese frames | (i
|Change_of degref (the degree or intensity of a Patient changes) and [ T

|Change_of speed (the speed of a Patient changes).

No..Chi nese frame CorresponEnglish frame in

1 AT Perfect [Undergo_change _Qdg
‘undergo change

2 ai. cause 'chang|Perfect [ Cause_change _of

3 ‘“war mi ng’ Parti al [ Change_of _tempe

4 i Perfect [ Change of tempe
‘“temperatdre ch

5 i ‘change bf |Partial [nge _of impact]

6 a i Parti al [ Cause_change_of
‘cause change o

7 it ‘change 'of |Parti al [nge_of impact]

8 a i Parti al [ Cause_change_of
‘cause change o

9 o 1. _ / the correspondin
‘i mpact changesg noftound in FD

10 v i Parti al [ Change position
‘change of wvalu
amount

11 |a v T, Parti al [ Cause_change_po

‘cause change o
or armount

12 . ‘“mel ting’ Parti al [ Change_of phase

13 Ne ©0°‘waeéemanatiPerfect [ Water emanating

14 i ‘change 'of |Perfect [ Change of phase

15 Hu T Perfect [ange _of natural
‘Cchange of natu

16 ‘emi t'ting Perfect [ Emi tting]

17 ‘absot bing Perfect [ Soaking_up]

18 |I ‘reflecting Perfect [ Reflecting]

19 ‘accumul ating|/Perfect [ Accumul ati ng]

20 ‘predicting Perfect [ Predicting]

21 _ ‘“predictinPerfect [ Predicting_scen

22 |T ‘'estirmating Perfect [ Esti mati ng]

23 E‘assessing Perfect [ Assessing]

Table 25~ Chinese frame and relation with English frame
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Similarities and differences between Chinese and English frames will be explained in Section 5.5.

5.3 Similarities between Chinese and English terms

In many cases, for a particular Chinese verb term, we can faodraspondingznglish verb term
that denotesthe same action, movement or process as then€se term. Chinese and@ish

termsare considered to bequivalensif they designate the sameoncept To illustrate, for the

English intransitive termmeltia, which denotes the process where ice, snow or glaciers become

rnghusg§
water because aemperaturechange, we find . 1° me(inttansitive) in Chinese thaenotes

rnghusg
the same concept ameltia. . 1° me thds, is an equivalent ohelt]a.

Comparing the Rnese termsdescribedin this research with their equivalent English terms, we
observe that most of the Chinese terms have the same actantial structures as their respective
English counterparts, with the same number and nature of actants. This validates the assumption
in LHomme and Pimentel (2012) that a term in one language and its equivalent in another

languageprobablyhave the same actantial structure. For instance, the actantial structure of the

rnghusg§ .
Chinese term . 1 meis t.’ 1x 1 H{— }~, which is the same as that of its English

g/hhi 8n
equivalent meliz Patient{ice}~. To give another example, the transitive terni 1p* c hange’

has two actants as shown in its actantial structare T 1p: h Hu{, S A G = i = T

}. This structure is the same as that of tRaglish equivalent changg Agent{human} or

Causdwarming} ~ Btient{climate}. It is also observed that a Chinese term and its equivalent

rnghu§
‘

English term also share some, if not @hlcumstants To illustrate, the term . 1° meHas

sh-j i "~ n . f'ngs h = jidgu ¥
Capyse’”Ti,me’ Man,ner'’'Re swhich dre also

. . - yuny
circumstantsincluding/

shared by its English counterparielt; a.

It is important to note that although alihese term and its corresponding English term can share

the same actantial structure, the converse situatieran English term is the equivalent of a
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Chinese term if their actantial structures are the sanmay not be true, because a Chinese term

and itsantonyms could also have the same actantial structure. To give an example, the Chinese

ji 8ngd -
term Y 1' r educ e ;,acantialstrdcture being Vv 1: ‘'t empe~vand onmg e’

of itsantonymesrisey (rise1: temperature ~) have theameactantial structure.

] piif §ng g . .
For some fQinese terms (e.g. ‘emi, t ' ‘ac cum) thairt aetantial structures are

similar to those of their respective Bglish equivalents, yet the order of the actants can be

piif 8§ng
different. Let us consider thehihese term ‘e mi, whose actantial structure can be written
as X h H{ Y4 {7} { T HY r }. Here in this structure,
.- . ni d_| d - - - . -
the position of ‘ De st icanabe either fight before the term afterg&nfCauseor

after Ratient. Linguistic redisations of these two structures are both identified from the

pif8&ng
annotated contexts of ‘e mi. Névertheless, for the actantial structure of thegiish

equivalent emit (2), the position of actanteBtination cannot be placedefore the verb term

right after AgenjCause
(8 .a" hR{ } 4 {~ }=H r} {I T}

context:

‘ - e TA

hu ma n axtliaarigegy amount eafi t greenhouse

‘“Human activities emit | arge amounts of gree
( SourRie: ( ")

En. zemAgdent {human} or Cause {activity} ~ Pat

at mosphere}

b. " hK{ } 4 {7} { T)ERY r}

context:

~

. T Y H A
hu manowar ¢gha&e at mosmhemdPERF toocoamboh di obEde
**Human towards the atmosphere emit too much
( Soudrét en i )

*En. o emgent {human} or Cause{activity} Destina
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nt d-d-

For Chinese, when the actant ‘De st i nisadalisednn’ two different positionsthe

preposition useds not the samelfoccurringright afterh Hu| 4 (AgenfCause before the verb

nt d-d-

term, the linguistiaealisationof ‘De st i radstas adverbial adjunct of the predicate

xi 8§ng
and therefore, as specified in the Chinese grammar, must start with prepusilike

w¥n g

(preposition) * t o w,a r (prepositio) * t owar d; I n t hén camparisor, tifi o n
- - - - - th d_| d - - - -

appearing at the end right afteahe Patient, the realisation of ‘De st i ruactionas ’

by ¢ dao

‘complement with the preposition[ * t. 0’

5.4 Differences between Chinese and English terms

Difference 1: ferences in correspondingelations between form and meaning

Two lexical units, or two terms tEnglishrepresentedby one singléexicalform cancorrespond

to two lexicalunits in Chinese represented by two different lexical forms. For examplégxieal
form emit in English conveys three meanings in the field of climate changmait 1: a source
releases gas into the atmosphere; emita country or human activities release gases into the
atmosphere; emits: a surface sends out heat or light. In Chinese, theseetmeanings are

associated respectively with three differeleixicalforms. The Chinese equivalent term for emit

(0]

n e

sh-f §ng piif§ng senf
is “r oel, oremiels ‘e mand for emitsis U ‘send out.
En. zem$aurce {soil} ~ Patient {gas} Desti
Zh. ' { FiR{ .} {I T}
En. 2emAdgceorutnt ry} or Cause {activity} ~ Pati
{inthe at mosphere}
Zh. " hH{ } 1 {"} { TI-1 HY ¢}
En. zemsaoaurce {surface} ~ Patient {light}
Zh.0" { J~T H{®}
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shi fang

emit1 = “roel

. . péi fang . ‘
Lexical form emito = “emit
. sand
emit3= 0 ‘send out

Figure 20— Chinese equivalent term fomat 1, emit 2 and emit 3

Another example is seen in the lexical fomarm in Englishln English, the lexical formvarm
carriesthree meaningsand thus corresponds to threlexicalunits —the intransitive verbwvarm

(1a), the transitive verlwvarm (1b)and the adjectivevarm (2) For the intransitivewarm (1a) its

. . _nu/ahug . nwhh u § . .
Chinese equivalent is .  * wa r mhbweger, . ‘ wa r ns notgn equivalent for the
.-, . nul/hh u § - .-y . -
transitive warm (1b) because | “ war ncannaply be usedntransitively The @inese

wann u ¥an
equivalent term forthe adjective warny is in a different lexical form

En. warhPatient {climate} -~

Zh, T HL{ R}~

En. wmpr @ause {change, gas} ~ Patient {cl i m:
En. war~-m Patient {climate}

Zh: : + H{ R}

On the other hand, there also exist cases when two Chinese terms represented by one single

lexical form in Chinese are equivalent to two different terms represented by two different lexical

j i Hao Yan
forms in English. To illustrate, the Chinese lexical form corresponds tdwo different lexical

j i Hao Yan j i Hao Yan
units— 1: human or activity ~ speed sbmething and 2. human or activity ~ degree of

j i ¥ Yan
something. Althougimitigate is found to be an equivalentto  2° mi t simca@theemeaning
of mitigatei s t o make somet hing “ | esCobuldEpgliskEanesent , s

j i Mo Yan
‘

Dictionary 2006), it is not an equivalentto 1° s | o w. ThHedEnghsh equivalent that bears

. J, 1 o vn . . .
the same meaning with 1 would beretard or slow down In this case, two lexical units
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j i Han Yan
associated with the Chinese lexical form  correspond to two different terms in twdifferent

lexical forms in English.
JI Yah u Yan .
2 = mitigate

Lexical form\
jI Yah u ¥%n

1 = retard; slow down

. . . JI Yah u Yan JI Yah u Yan
Figure 21—~ English equivalent terms far 1 and: 2
Di fference 2: Differences in equivalence rel at

E Onewanany equivalence relations

To begin with, for a term in English, sometimes we could find more thameomein Chinese that

are equivalent to this English term. These two Chinese terms must be synonyms er near
synonyms as they both convey the sameaningas the English term. ForehEnglish verb term

melt (1a) ice ~, for instance, two equivalenhi@ese terms can be founith the corpus MCCE

rnghusg§ xi‘or ng rnghug§
‘“mel t; t hand; t hmawitahgré neasynonynst®in Chinese. . ‘ mel t ;
xi‘or " ng
t haw; tahda wi ‘meg 1ate’two equivalentChinese terms fomelt (1a)as they both

denotes the same process as thatoélt (1a)and thus carriethe same meaning aselt (1a)

rnghusg§ xi‘or " ng
It is interesting to observe that, * me |l t ; t hand; t‘nmeal share gné Ginese
rng
character ‘me | t ; , whidhanviboth terms bears the meaning of solid turning into liquids.
. . rnghusg xi‘or " ng .
Thus, from the outsiddexicalform, we know that . * me | t ; t hand; t'nmealwti 'n g’

share onesemantic componenof solid turning into liquids and since these two terms appear in
contexts of climate change, we know that they both conveying the concept of ice and glaciers

turning into water as a result of global warming. Therefore, synonyms in Chinese sometimes do

rnghusg xi‘or " ng j-ny-c- t Tngy- c- xi“or " ng
B8 ‘melt; thawd t haedrhd syemaninygns’'but not ‘swyndnyAmst hough
rnghu§ rng
‘“mednd. ‘melt; thhwthtdawohg “‘méildtyc ssrhaeapdgtngoft he Sname ; mod h@ahwé me
rnghusg rng xi‘or "ng
‘“melt; thdenpnotéeéawonhy onmelcbowbepéas' meddsignates two conce
Xi“o rng

‘di sapapnedat mel t haw’
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contain the samecharacte(s) Terms foundn similar contexts in a particular field are highly

probably synonyms if they have shared character(s) in their extéeraalforms. However, in

rnghug§

English, for the case of ttenceptof . * me |l t ; t h thewywo synbngmsiomel (1a)

andthaw (1a) display no outside clues in their lexical forms of their status as synonyms.

n

r
Regardinghe actantial structure, we can see from the following comparison thett (1a)

hustg xi‘or " ng
“mel t ; t h aamd, t ‘ma Mshaneghe same actantialstructure. This example

validates the assumption inHomme & kmentel (2012) that a term in one language and its

equivalent term in another language probably have the same actasttiattures

En. 1mmelPtati ent {ice} ~
Zh, 11 H{— } ~
Zh. 11 H{= } -~

En. 1mmelGause {warming} ~ Patient {ice}
. bisnh u § g/hhi 8n .
To give another examplé,. 1‘ ¢ haamd) el’ 13" change; alaredwo,Chiteseansf o
. bisnh u § g/Ahhi 8n
equivalent terms fochange1a. 1. 1° ch aandy el 13° change; aldreenear tr an:¢
L . . bisnh u § g/Ahhi 8n
synonym$®. Similar as the first instance, 1‘ c haand ei’ 13 change; al ter; t
bi §n )
share one same character * become different; change; become

which denotes the concept 6€hangé by itself and can be used as an independent verb for the

. bisnh u § g/hhi 8n
process ofchange. Bothconveying one same concefit, 1° c haamdy &' 13° change; al't

t r a n sdremeanrsynonyms and theisynonymousstatus can benferred from their lexical

b'i 8nh u § gl/i;b'i 8§n b’i 8nh u § vk

BY 1 chaammde? 1d changéteriarter-amgesmrayms r at het  tihahamsmmgdobony ms.

k?fl ?2 chan@gé¢t er b ottrha ndsefsa rgnm a t“e@ h & fegse o chrecye poto t chf ht%a;\?‘r;betmoemenor pheme

di fferent ; change; tbrea:rmsnfet)—lror;’il‘:rjzl;%gehaimsgn‘)orael toefrt;en used to deno
L

occur nat u?/hgfll ?Jzyc hwehregdetaesr i st ruassnusafledmyrh atstéadtet teh earne out si de force.
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ghbi 8n bignh u §

form. Although T ‘* change; al andir ; 1 ‘tcrhaammsglsoionyms in Chinese,

bi §n
they do have syntactical differeeswhich lie in their transitivity. When functioning as a veirb,

hu1§‘ ¢ h acargoaly be intransitive as in senten?:ﬂdh:}@m§%i,w-§ ‘“the climateé i1s ct
gvhbi §n
whereas 1T ‘' change; alcarebe bothtranstimesafdantransitive.
En. cihaanPgaet i ent {cli mate} ~
Zh.T 1a H{ " }~
Zh, 11 H{ R}~
En. cipanAggeent {human} or Cause {warming} -~
Zh .1 1phH{ } 4 { }~T H{ }
En. cithaangein Patient {climate}

Zh.f 1a:t1{ R} ~
Zhi, 1:uH{ R} ~

Similarly a Chinese term can have more than deeglish equivalent-or example, the Chinese

ji 8ngd -
term Y ‘' r e dude chastaosEadlish equivalentsreduce1p anddecreaserp. Reduce

1b anddecreaselp are near synonymsvith similar actantial structure

Zh.ov 1pt fi. }TRH{ .}
En. riepdgekrtuménlodawebalf-dPat iecemits}s{i on
En. degpCazaskalp-dPat iecemits}s{i on

E Gaps observed between Chinese terms and En:¢

For some Chinese terms, their corresponding equivalent terms in English are not readily available.

. . shungw g n . . shungw g n
One concrete example is the Chinese tefim ‘temperature rises The Chinese terml

. . s h Hng .
‘temperature rises consists of two characters the free morphemeq means“rise; go upg

WH N
ascend’ while is a bound morpheme in this term meanittgmperature’. The term is used to

denote the fact that the temperature aomethingrises, or the temperature of an area rises;
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shung
however, there is no English term that could cover the meaning of bothrise; go upg ascend

wH

n
and ‘temperatureé. To express the same process in English, we need to rely on a simple

sentence likéthe temperature of sth. rises/increasksr “there is an increase in the temperature
of sth. .”
zm. T H{ }-
b 1 A
‘“The temperature of the Earth is unceasingly

Difference3: Nominalisation in iglishdoesnot exist inChinese

For some English verb terms, their nominalisation witan, -sion,-ing suffix wilconstitutenoun

terms that need to be treated aseparatenew entries. bBr instance, thenominalistion of the

verb melt 15is a noun termmelting 1 of the verb termemit 2 is noun term emission 1 of the

verb termintensify 1ais intensification1a.1. When actingas subject or objedn a sentencethe

verb meltwill appear in its nominalised formelting (see Example 1)

Example 1: Contexts of melting from EngisEoEnviro

- The cd@fuseya f2y3 GKS I AYlIasesybpgetOASNE | O
aStaAay3a Fft2y3a GKS T AYFfFr&ly 3fFOASNAE | OOSft SNJ
(RAPPORTPENTAGONE)

- "“Melting’ as object:

CKSNE gAft fA1Steé& 0S NBRAdzOSR ay 2(43 ClAQOOZVEIXEVH RO P

In starkcontrast, he derivational change of nominalisation in English does not work for Chinese.

Chinese verbs assume their status as verb veigping the same formwhen being in the position

pif&ng
of sentence subject or object. To illustrathe following five conexts show how the term

pif 8§ng
‘e nhehlaves in the corpus MCCC. In all five contexts, the term * e macts ds verb and its

lexical formremains unchangediespite shouldering five different syntactic functions.
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p|f§ng - A r .
(4 Da . “emi daigPoiedat eb ( )
. - . 3y rA
human a-RERNIi t y a 1l agirgjece mhmoowsnee of gas
‘“Human activities have emitted | arge amount
(Surt@8Ri. )
p'i f8ng

b . ‘“emi @a@Subj echth ()
D~ b Z
or instfance emit wi t h
st M 0 H L0 “p
3 H Y . v A

(SourceRi 22014 (1 PCC))

pl e, emissions are described as in
y arise outside the boundaries of
y
h

Ciz T —
-

physical
physical
2014 Syn
p'i f8ng

C . “emi @@svobj dct ) (

“For exam
I
I arise ouhsipgewerf $shppbyusdatror.s’
thesis Report)

i T r N
throughuemi realliNRLIZakmb8imgreenhousacgadDEadij ast
6=G[ T \( roo. A

(SurceR 20 ( T ))
‘Reducing emission to adjust the concentrat.i
dependent wupon the chesani cali mindatihygi diafl f @re
from the atmosphere.’

p'i f&ng L,
“emi @asPvat Mrei but)
N M HE M -
humarcti vities emi{t t abdE1l 30 aPB iokxha kb ogdbaetadnr b
v T P H _ 1
A
(SourceR 19 )
‘“ln addition, around 30 present of carbon di
absorbeéacdygn, causi ngt hobcee aanc.i dTihfiisc altel aodns otfo
carbonate ions in the sea, which has a serio
skel et al growth of coral reefs.’
i f8n
e §g‘enﬁ@a‘a’]’$bl')l‘(eahﬂ )
3 a a'b v AR r )
industrial fairleagmimdulvtelhh wileewa st ePERFYEenhoamiet gas
a b i A

(urce:Ri122 =)
‘I ndustrial fire coal, tail gaal bfthebechase
intensified the emission of greenhouse gases
causingct hef efhe warming of the atmosphere.’

111



Indeed, Chinese verbsan havesyntactic functions other than sentence predicate. In fact, a
Chinese verb, as explained irhi@ese grammar, sometimes can function not only as sentence
predicate, but also asubject, attribute, object, complement or adverbial adjunct (Li & Cheng,
2008, pp.31-32). When a verb occurs in a context, there isyotactic marker following the verb

to indicate its syntactic function in the context. The only way of knowing its siyatunction is

by analysing the relations between the term and the words that it combines.
pifsng o L : .
As for the case of ‘e nvi., b careful examination of the term with its surrounding words in

the five contexts reveals that the term has five different syntactic functions in these five contexts

ji Ys h Yao

—predicate in40a), sibject in 40b), object of the verh ‘“r educ e;in0e,attrieutes e ’
@ y¥mghug§t § n zh°ngx- n y¢ winsh- g~ t %
of b “car b o nin@0d)and heddET " of r‘'greenhom@@® e gas’
pif8&8ng

Besides, it can be clearly seen that teem keepsthe same lexical form in all five contexts

despiteshoulderingdifferent syntacticfunctions In contrast with English where a verb appear

pif 8§ng
in its nominalised form when acting as subject or object in a clause, the verb term e mi t ’

remains unchanged when behaving as subject@b) and object in40c).

Unlike English where in many cases a verb undergoes the process of nominalisation and becomes
a noun when acting as subject or object, Chinese verbs assume their status as verb while keeping

the same lexical form when shouldering different syntactic fun&idéven in the most doubtful

. . dej i j £ . . der hg§ . jigo+
construction likel v A ‘' t Intensification of..’and I . ‘the melting of..., v A
. - r N 'hlgl § . . - -
‘intensify and . ‘melt’ are still behaving as verl{see Section 5.6.1.Xor a more detailed
discussion).

Di fference 4: Syntactic differences
E Differences in transitivity
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Generally speaking, a verb taking an objeca transitive verb while a verb that can function

without an object is intransitive. In both English and Chinese, there are verb terms that are

zungj i °

capabe of acting both transitively and intransitivelyorfexample the verbterm ¥ * i ncr eas e’

in Chinese can be used either as an intransitive verb or transitive verb, so is thenaedasé

. : . , z2ingj i
in English, whichisanequivaleaft v ‘* i ncr ease’

Among the39 Chinese verb termdescribedin thisresearch eight can be used both transitively

. . zungj i 7 . JI s h Va0 zungg i T ng
and intransitively, namely ¢ ‘i ncrieas‘ereduce,; decr,ease; cut

it o« ji Yar u® i s+

‘“strengthema " enhainséfayt enuvat,e; ‘wealsgeadnup;
ji "kugi . ji 8ngd -

accel,er dtqau’i ck en; speed ‘upedwace,e. lteantbetobserved ’

deng b, ji * g&u
that five of them are compound word with vedmmplement internal structure . To
. im0 . . . i e
illustrate, the verb: ‘‘att enuat is formedendthk thenfirst character ‘ r educ e ;
ru®

d e c r e a,;aa&erb nmeaning reduce, decrease or cut and the second charactereak, an

ji v
adjective indicating the result of the actionof * r educ e; d-€toredace obecomeut ’
zungg i " ng ji ¥ar u®
weaker'. ‘“strengt hethe;anteymhod nc'edt t enuat enalseach k en’
ji Yar u ® zungq i " n

‘ ‘

[¢]
both transitively and intransitively. Similar as attenuat,e; etatkkemgt hen

zung
e n h a s @leo formed with the first character ‘increase gain; add indicating the action

gi “ng zpng
followed by the second character ‘strong, powerful implyingthe result of the action

zuyngg i 7 n

‘increase gain; add Interestingly, ‘ gs t r en gt h eformedewithhttee first eharacter

zjng ;9 )
esirang, ; cut

ji ¥ q
‘increase gain; add (antonym of the character ‘* r ed uc e ; 0 and r

ru®
powerful (antonym of the character ‘weak).
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Verb terms that are both tra

1 Terms t hat ar e

zéng a j isdahna o

¥ ‘“increase’ ‘“reduce; d ¢
down'’

zégigang j iramo

‘“strength@ent ‘“attenuat e;

j ijau

v A1 ntensi fy’

j i ang

Y “reduce; cu

j isau

¥ ‘qui cken;

accelerate’

Tabl eCRi6nverlsterms that are both transitive and intransitive
and their antonymic relations

A Chinese verb term and its equivalent in English may have differences in their transitivity. One

hisnh u §

specific example is the English teaghangeand its @ineseequivalenti . * ¢ h a Wgea '’
. hisnh u 8§ . . i8nh u 8§

behaving as a verb, botbhangeandi . *‘ c h a cag ke’ intransitive. Nevertheless,

‘ ¢ h acargnever take an object whereakangecanbe usedtransitively The closestl@inese

gZAbhi 8n L g/hhi 8n .
equivalent of change in terms of transitivity isi  * ¢ h a Bigkaras change,T ‘' ¢ h ais g e’

ghbi §n

capable of being an intransitive verbt ‘ ¢ h a i @quivalentto changei1g), transitive verb

ghhi §n . ghi §n )
T 1p ' ¢ h a fequevdlent to changm;) and a noun 1 ‘ ¢ h argig(equivalent to
changea.y).
nwhh u §

Anotherexampleis the English vertwarm and its Chinese equivalent  ‘to become warm

nubo §

Similar as warm, which @riginallyan adjective, . ‘to become warmis also a verb derived
. . nu¥n . nu/hh u § . . . . nhun
from an adjective , meaning'warm”. _  ‘to become warmis formed with the adjective

husg husg
w a mplos’ suffix . Here, is a suffix to convert andgective into a verb. Aough warm is

‘

numh u §
capableof acting both transitively and intransitively,.  ‘to become warm can only be

intransitive.
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E Differences in inflectional change

When entering into sentences, verb terms in English display inflectobraalgesn that they are
subjected to numbetr ’, tense’ ’and aspect: ' (Qin & Wang, 201,(p. 3). HoweverChinese
verbs are not subjected to these changeBheir lexicalform remains invariableegardlessof

differences in number, tense or aspect.

b. tensea( )

In English, times can be expressed in the verbal fémnzontrast with the grammatical means

used by English, Chinese appledcalor syntactical means to indicate tense and the verb form

Xi 8nz § i

remains unchanged. Regarding means of lexis, words implying teokide forexample

i’ ji “'ng

ng .
(adverh* wiorl |’

cang - ng cang j

* n ofav present, (adver* o nar e '(adverh‘ o nforedst,
y8o

(adverh* w ifot the’future. The bllowing contexts show how tense is expressed by means of

xi8nz § i

lexis in the corpus MCCthe pesent tense irf4l) is indicated by ‘ n owhilethe past tense

. . cang §h§ngshung . .
in (42) is expressed via (adverh ‘ o n.dng43), the terme = 1 ° r iissnet’inflected to

express the future tense. This information about tense and aspect is expressed through the time

.
adverbJ é (adverh* wi | |

(41) R G W ' — R N
Earth now col d ibeelhEriucsl e mastteatae ki nd of
y v — oy . — R " .-
C W — F A
‘*The Earth is now in a cold icehouse climate st
latitudes of the continents. Humans have evolved under the icehouse climate state like this, and
human civilisation has emerged since the most r
( Soulr7c7e s Rb )
(2 - 5500 s 17 LA
Eartdair tempPEREKUTI e yoeba riose i dni ®mi dé lyi mb
‘TheEart h’ s temperature c¢climbed extr'emely rapidly
(Soulr&4e:n T H )
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(- ) 6. B 13N BN G 1985005A
‘The Observatory expects the annual average
end of the cent-20Y5(0r el ati v(EeSotuar8&ck 9R 6 20 3)0 +

c. aspecta ( r)

t % . . j-nx - rtgs .
In terms of aspect; ', English verbsan expresgprogressive aspect r ~and perfective

wnchang
aspect’ r . While progressive aspect in English is expressed with the fofimeaiing’,

perfective aspect isealizedvia“have/has + \ed’. However, as explained hy & Cheng (2008),

zheng z8 zhCngz8i
progressive state in Chinese is expressed via adverbs including , ’ (p. 405)and/orthe
zhe le
aspectual particle (p.423); perfective aspect is indicated withotaspectual particles, (p. 423)

xi“or  n

u®
andg (p. 440). To illustrate, in (44he verb term ‘" elt’ is not inflected to showthat the

xi“or — n

g
presentcontinuousaspect of the process of ‘melt’. The progressive aspect is conveyed by

zh@ngz § i
adverb phrase ’ (adverb while the present tense is implied and elaborated by the whole

zh®©ng
context. Progressive aspect (#4), (45)and (46) is expressed respectively with adverb

oj - n

z h ©nzhe Y le
(adver and ... (adverh. In(47), ’ :? a | r and=d (aspectual particleshow that the

. shsngs hwng . shngs hung . .
actionof’: 1 ‘' r ihas alreadywccomplishedthe termt’: 1 * r liis;sainflected to indicate

le
the perfective aspect. Perfective aspect is conveyed respectively with advefd@spectual

u®
particle) and ’ (aspectual particliin (48)and(49).

(4 s ~Ten — -

n — o 4 A
gl obgl aciRRBG accel emeate

‘“l'n recent years, research on gl obal gl aciers

accelerating rate.’ ( So ulrsafe :i ~ )

(9 G Ne ~ [ €L Fubae ., H °
n v I

g obalceamROGaccel erate war m

Recent analysis of ocean data has | ifted this

war ming at an accelerating rgtSeultsage:. . 1. 'v )
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~

(& <R i NeA

extra carbonadld oxi de -PROP@OEGabE glieantcloymbosidahamge
‘Andaddieti on of carbon dioxide is quietly changi
( So ulric2di )
(A 3 Y °n 5573 INA
s nce irnedvuositurtiiaoln ai r temgloéhehdesr i-BIéR]ENA
“Since the I ndustrial Revolution, global tempere
( Soulrec5®i b )
(8 0 100 " 188Q@017"
. Pt 0. 8G.NA
gl obal t emper argidRrERFO . 8G .NA

‘“Over the | ast 20102 )y,e atrise oav esroagel 8BlI0obal temper a
0.2°C."

( S o ulrlce:i Y M )
(% 196y ° N T - 0 5 A
since 196%uchntendiotrynaidmChi na happdahdRF 5 ti me:
‘*Tornadoes of this intensity have occurred in CI
(Sour&ke: Iin T b 0 a a )

5.5 Comparison between Chinese and English frames

5.5.1 Similarities between @Ginese and English frames

Semantic frames capture scenarios or situations in human experiences. The frame [buy], for
example, describes the scenario where a buyer obtains a goods by paying money to the seller.
Because situations in life experiences are very similar in difféa@gtiages an assumption can

be made that semantic frames are independent of language. In other words, for a given English

frame, we will find a corresponding Chinese frame.

To test this assumptiorwe compareal the Chinese frames discovered in themainof climate
change in this research with existing English frames, identfbedhe samedomain in the
Framed DiCoEnvirooFan English frame, we will find a Chinese frame that is similar, if not exactly
the same with the English frame. Therefore, the asgtion made earlier— frames are
independentof languages-is indeed validaté for the EnglishRChinese language pair. To illustrate,

for the English frame [@&nge_natural_feature], welefined theChinese frame [ H
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i . |Change_natural_feature which identical to the English framei.e. it captures the
scenario in nature when a Patient (e.g. glaciers) changes shape (e.g. glacienschieéirshape
changes). The frame elementstbé two frames are also similar. The English frame has one core

frame elenent — Patient, sadoesthe Chinese frame. The English frame and Chinese frame share

- xt sh-j i shtz h - f'ngs h =

ch: n
8 common norcore elements, namely Duratidn ), Value( v ), Manner( ), Time

sh- j ti'oj i 8n f8w?a i chingd +

( i ’),nCauseéyAu“ny ')n, @ndition( b ), Expansé¢ ), Degreq ).

5.5.2 Differences between Chinese andad@ish frames

Nevertheless, the English frames andinése frames are not without differences. The first
difference is that some English framearrespond totwo Chinese frames. For instancéet
English frame [Cause_change_of impact] is split into two framedimese— [a (.
|Cause_change_of degreahd [a i . |Cause_change of speetiecause in the corpus

two separategroups of Chineskexicalunits are identified for these two frames. The franag [

- . _ji_l/hr u® ji_l/mhul/an . .
1. |Cause_change_of degrgeecords lexical units 1p‘° at t eepuagt'enri tj gat e’

oot zungg i T ng humj i 1

v Alp' i ntensitgf'ystremgdt hen’al | evhile the feame R i

. . i ¥ah u van ji s+
|Cause_change_of spegdontains lexical units 1° sl owardlo wip* acce.lWer at e’

ji Ymh u Yan
can clealy see that the two senses of tHexicalitem ‘sl ow dowarereaordedi gat e’

in these two distinct frames. This meets our methodology requirement that each different sense

of alexicalitem should be placed intseparatedistinct frames.

The second difference is that not every English frame has a corresponding ChineseFoame.
instance while the Chinese frame [ 1. |Temperature_changghas been discovered to be
corresponding to the English frame [Change_of temperaturehiaeSe frame corresponding to

the English frame [Cause_temperature_change] has not been discovered. This is because the
lexical itemscooland warm can be both inchd@ve and causative vegb Therefore, we can say

“the Earth will warm where warm is acting intransitively; and ald6nergy from the sun warms
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the Earth’s surfacé where warm is a transitive verb. Thtise inchoative warm (1a) and cool (1a)
are recordedn the English frame [Change_of temperature] whiie causative warm (1b) and

cool (1b) are placed in the frame [Cause_temperature_change].

In contrast, the Chinese lexical units in the frame 1. |Temperature_change]including

shungw p n Zpungw W n ji 8ngw p n
1 ‘riseoft e mper,at uinceeaseot e mperand ur Haloft e mper,ar¢ ur e’

. . . - shpngw Hn
inchoative and cannot based as causative verbs. On the sytitalevel, we know thatl

. Zungw W n ji 8ngw p n
‘riseoft e mper,at Uimcredseof e mp e ramd u r Hadlloft e mp e r cartoualy aet’

. e . winsh-g~t % h pwgd b i %o
as intransitive verbs, but not transitive verb®rexample, we cannot say r

winsh- g~ t % h &b i 5b pwgn
‘greenhouse gases warm tlarth’s surfacg but only roa 1 ‘greenhouse gases

. . winsh-g- t ¥ h b i b pwpgn
cause the temperature of thekarth’'s surface to rise Here in roa

‘greenhouse gases cause the temperature of the éartlurface to rise we are expressing the

meaning of the causative warm (1b) (something warms something else) by applying the pivotal

sh %
sentence structure using the first veedb * ma k e ; Sinca cassative verbs similar to warm

(1b) do not exist in Chinese, thdifese frame § i . |Cause_change of temperatufe

does not exist.

5.5.3 Other observations

As highlighted by Liu &ou (2015), content of semantic frames regdatowledge including
syntagmaticrelations of meaning, paradigmatic relations of meaning adabwledgeof event
inference and reasoning. Chinese frames established in this research also unveil these three kinds

of knowledge.
E Syntagmatic relations

Participants (1) (i.e. core frame elements) and participants (2) (i.e-<camn frame elements)

displayed in each Chinese frame show syntagmatic relations between different constituents of
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sentences. To give a spéciéxample, the frame of [ |Emitting] describes the situation where

zh¢s hhnuyeu t nfu§ k9 h ®hdE€ m+d-dzh°ng ) . )
h H Fl HJ[ T ‘an Agent or a Source discharges Patient into a

; ; . . ranl ©i §d §q = h °mgi § egg udu Ory Y%n g
Destination. One example context recorded in this frame is T v H

hut§8n
‘Humans emit too much carbon dioxide into the atmospheFrom this frame, we know

zh¢s h = yu'nt ~u sh®s h - n d-d-

how participants(1)>h H* Agkent ®° Sou’t elLbd 'Pat,iammnt’ ‘ Desti-nati on

usually co-occur in contexts and what sequential order they possibly follow. For instance,

ranl ©i pif8ng . . @ y¥mg
Agent(e.qg, ‘human usually pecedesthe verb term ‘ e mwheréas Patient (e.B.

hugt § n pif 8ng

‘“canbdi)dbowsithe term “emi t’

E Paradigmatic relations

When defining frames, we group Chinese lexical units igehticalactantialstructuresinto one
frame. Lexicalunits categorised in one frame descrithee same situatiorand activate the same
cognitive praesses The component of “lexical unit§ specifiel in each frame reflects
paradigmatic relation of meanings (Liu & You, 2015, pAS8)observedn the Chinese frames,
lexical unitsin one frame carbe synonyns or antonyns. To illustrate, the frame [ 1.

|Change_of speed] depicts the scenario where theegp of a Patient (e.g. globalarming

S % ji Yah u Yan

ji”
changes. éxicalunits categorised into this frame ate 13 acce,lieria'tel’ow, down

ji kus§i i sz
andv 1°qui cken; S p e e Regaudipg lexieat relatione r1at @ ¢ celiser at e’
C i kugi ] i vah u vn )
synonymous withy 1 qui cken; speedhiledp; 152 a st eive igddaotwen’’
BN ji kugi . .
antonymous withw 13 acce and« at'equi cken; s pe.éndeedjgharingaccel ¢

the same meaning, synonymous lexical units can be in one frame if they describe the same
situation. Antonymous lexical units could also be put in one frame could have very similar

actantialstructure and be used tdescribeone samescenario
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Nevertheless, it does not mean lexical units in every frame are synonyms or antonyms. To

rnghusg xi‘or " ng

elaborate, [ i . |Change_of phrase] contains lexical units including * me | t

zhung!_ﬁ ’ . . zhpng!_t ’
me | to’ * e v a p,inthes tase, U

e v a p shares haesynonym or antonym relation

with the other two lexical units.

5.6 Difficult points

5.6.1 Difficulties in sense distinction

As in any other languages, polysemy is a lingpsgnomenon prevalent intihese. An accurate
determination of different senses of a polysemous lexical unit is a crpogkquisitefor the
description of the term. Sense, as defined by Cruse (1p849), is“the meaning aspect of a
lexical unit. Forthis research looking into Chinese terms, difficulties arise when distinguishing

different senses of polysemous Chinese lexical units.

5.6.1.1 Distinguish parof speech of Chinedexical items

Part of speech constitutesbvious evidencéor different senses o term. If a term behaves as

in different parts of speech in real contexts, each part of speech of the term must be a separate
senseln English, language that is largely inflectional and derivationatamsometimestell the

part of speech of a term bgxamiring its lexical form. To begin with, if a term ends with suffix
such asHfy (e.g. intensify)ate (e.g. accelerate), the term must be a verb. Attaching derivational
affix to a simple word can turn this word into a new word belonging to a diffgparttof speech.
Adding the suffixtion to two verbs intensify and accelerate, for example, we will have two nouns
intensification and acceleration. Though this kind of derivation is not observable for all English
words and some words do keep the samenfioivhenrealised agslifferent parts of speech (e.g.
changeincreasg, theinflectionalcharacteristic of English could still help us distinguish the parts
of speech of these words. For instance, windiangeandincreaseappear in contexts with their
inflected form (have/has) changedis/are) changing (have/has) increasedis/are) increasng,

we are certain that they act as verbs.
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In stark contrast with Englisdnd French, Chinese is a language largely-imfliectional and non

derivational. In Chinese, sentences are formed not relying on morpholatiealgesof words,

- X X» C -

but on word order’ T and empty words " (Fang, 1992p. 6). As explained earlier, the

lexical form of a word always remains unchanged even ifntbed shoulders different syntactic
functions or belong to different part of speecthéelform of a Chinese verb always stays the same

in all circumstances and is never affected by number, person, gender, tense or aspect.

The fact that Chinese is a language largely-inflectional and norderivational causes real

difficulties when distingishing part of speech of Chinese terms.

jiIndic -
Difficulty 1 :How to dstinguishpart of speech oimulti-category words'l " in different

contexts?

In Chinese, the linguistic phenomenon of a word belonging to two or more parts of speech is

ji ‘nl@
defined asj,‘l ‘belonging to differenpart of speeb at the same timé& though amulti-category

word shoulders different parts of speech in different contexts and possesses properties of two
(or more) word classes, its meaning shows no notable difference (Fang, A88). Following

are examples omulti-category wordgound in real contexts in MQC
(50) a. w f

ecosystem  will rapidly change

‘ecosyschaager anpild!l y’

b.b” f
irreversible DE change
“irrechamgé i bl e

(51)a. W,

arid area  environment
‘arid region/environment

b. H

most severe DE  drought
‘the most severarought
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(52)a. 1 v No
rise temperature can  accelerate wateirculation
‘temperature rise can accelerate circulation of water
b. n — v
globe glaciers speed up retreat
‘glaciers all over the globe is retreatiagceleratedly
(53)a. ‘ "o TR
atmosphere  DE  greenhouse  gases concentration  continuously rise
‘concentration of greenhouse gas in the atmosphesescontinuously

b. R 1T, 3 v 3 HB
climate change supporbring DEl1majority influence also will lastenturies long
‘“Most influences brought by c¢climate change v
g/Ahi 8n gnh§&n . ji~m s+ ch- x £ .
The four terms 1 ‘change, ‘drought/arid, ¥  ‘acceleratéand ‘continu€ are all

ghbi §n
multi-category wordgshat behave differently in difrent contexts. In the first example, 1

gnh&n
‘change functions as an intransitive verd0a) and a noun(50b). The term ‘drought/arid,

as shown in the second example, can be an adjectivel’ (51a) or, a noun ‘drought (51b).1e|/

S

“‘acceleratécan be an intransitive verls2a), or a transitive vertbgb), or an adverb modifying

tumsu?® ch- x £

the verb ‘retreat’. The term can be botharmdver b, ‘ o58a),torarverlp u s | y’

c ont i r58be Inleaxts df the examples, one lexical form belongs to two parts of speech;

ghbi §n )
however, the two meanings represented by one lexical form are related. ‘c h a nirg(%0a)

gAbi §n

acts as a verb, meaninitpings undergo new changes in their form or natuile T ‘' change’

in (50b) is a noun, denoting t Imew state of things happened their form or nature.

How to distinguish part of speech w@hulti-category wordsin real contexts?An essential

prerequisite for an accurate identificationaghoroughunderstandingof the properties of words

wa c -
belonging to each part of speech. In Chinese, adjectives and verbs are considered as

‘predicateword si nce t hey can ac andeasbepnodifiddiby avedial of s
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phrases (Fang, 1992p. 68). Adverbs in Chinese are easy to identify since the main function of
adverbsisto modify verbs. Grammaticétaturesof nouns, generally speaking, is that nouns can
be modified by phrasesignifyingnumber or amount and that nouns cannot be modified by

adverbs:The real difference between nouns atygtedicatewordi s t headi @at'@mwor d”

le zhe

be predicates, can be modified by adverbs and can be followed by aspectual pasticlestc;

but nounscannot(my translation) (Zhu, 1961p.56). Looking focontextualevidence that reflect
the abovementioned grammatical features of different classes of words, we can distinguish parts

of speech omulti-category wordsvithout much difficulty. For example, we find tveccurrences

bisnh u § bignh u § mngx i Yan

ofi . * c h ain@4-the firsti . ‘' c h ais modified by an adjective ‘noticeablée

hignh u § zh©x i p bisnh u §

while the second . * ¢ h ais medified by pronoun = ‘thesé; 1. ‘ ¢ h aareyret

hisnh u §
predicates of the two sentenceghis evidencshowsthat these twoi | “ ¢ h aamegheuhs. In

bignh u §
comparison] . ‘ ¢ h aimogpraext(55) is the predicate of the whole sentence and is modified

z 8 -z h - hignh u 8
by two adverbs expressingtime i n pr and\"yﬁe ssalvthgrefote,i. ‘' change’

here functions as a verb.

549 RO509Y ~ @ 0 = P (3 s Mk 't
o F A
‘Since the 1950s, notable changes have been happ

have never appeared during’'the past tens or thol

> z ~

(55 R ) N T W (S
‘Climate is constwhontkeyhcbaongyngfi hheh&arth and i

zungj i de zungj i °
Difficulty 2: Does ¥ ‘increasé behave as a noun when preceded by an context? Is ¢

‘increaséa multi-category word If so, does it mean we need to create a separate entry for this

usage?
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hisnh u §

As discussed in the above example, indisputablethat the termi . ‘changé can be both a

noun and an intransitive verb depending on the context. However, it is very hard to determine

zungj i ° rnghug§ sh8ngs h p n

9 9
the part of speech of terms % ‘increase, . ‘melt and:: 1 ‘ris€ in the following

zpng

contexts extracted from MGLTo the eyes of native Chinese speakers, it is quite obvious that

i rnghus§ sh8ngs h p n

v ‘increasé¢, . ‘melt and:: 1 ‘rise¢ are all verbsdescribing activitiesn Chinese.

Nevertheless, whether these terms still function as verbs in the following contexts does raise

doubt. This doubt is caused by the fact that in these contexts, each of these terms is preceded by

d de

e
a structuralparticle ‘DB’ ( is a postposition that links a noun to its complemeaut)d that

de winsh~ g~ t ¥~ rdgedez U g - .
the three ‘of phrases r ¥ " The increase of
X-n"p-zhoda ~ m2 sgm¥h - obudemr ~ s . qﬂwude§h§snhgp
g a ©6), M — . ‘the melt of glacier(57)and :

concentr

ng

‘the

rise of air temperature(58) stand syntactically at the position stibject in the three contexts

respectively Moreover, these phrases seem to describe the process or phenomenon of increasing,

melting and rising rather than the action or activity of increasing, melting and risirgthfée

lexical units seem to have gained properties of nouns in these contexts.

(56)

r - ¥ q Ri
‘The increase of concentration of gr e
climate
(57) v _ b
‘The melt owesta@rnmcArtrarodti ca. ' has becc
(58) I Y y
‘Therefore, the rise of air temperatu

This doubtremainswhen we look at the English translation of the three contexthe three

terms turn into noungn the English translation. Should we consider these ternmsidts-category

hignh u §
wordssimilar toT | ‘changéor should we treat them only as verbs?
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In fact, this linguistic phenomenon has long been a focus of discussion in Chinese linguistics since

z hi®fsrh de c hbYan
1960s. The discussion revolves around the phrasein ¥  ‘the publishing of this bodkthe

ch»b ¥n
point at issue being how to parse this kind of structure and wheter ‘publish acts as a noun

or a verb.
(59) i ¥ y A
this book DE publ i sh i s SUF
“The publishing of this book is of great
6D i b ¥ A A
this book DE tardy NEG

The utppuldlyi shi ng of this book has a cause

z hi©oTsh de c hb»Yan

When analysing59), Zhu (1961p.57) argues thatthe phrase ”n % ‘t he publ i shi

z hiefsah » c hb»¥n

t hi s indhe sekténce is a noun phrase with i * t h i sbeihgdhe kttribute off

c hb»¥%n Z hi®Tsh »

‘ p u bdndtleatt# ‘ p u bdtiliasthas a verb in this noun phrase. He expounds thatii

de c hb»¥n

¥ ‘the publ i s hiisagoungphrase riot becauseottoskphrase is at the position of

the subject of the sentence buiecausethis structure itself is nominal and cannot function as

ch»b ¥n

predicate nor can it be modified by an adverb (19657). He explainswh¥ * p u bKeeps h’

ch-c h - b+
its properties as a verb with senten¢@0). Indeed, the two adverbs * s |l anadbb * NE G’

ch»b ¥an

modifying# * p u b tan enly’be regarded as adverbial adjunct. As specified in Chinese

grammar, the sole function @fdverbss to be adverbial adjunct and that adverbs can only modify

ch»b ¥n
verbs, adjectives or the vahe predicate part of the sentencehd@refore,# ‘ p u bditiliowns’

properties of a verb. Zhs arguments receive support from oth€hinese linguists and scholars
including Guo (2018) and Yu, Duan & 2000).
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Shen (2012) points out that nouns and verbs in English are in a discrete relatiore &y

whereas nouns and verbs in Chinese share an inclusion relatiomg ER).

0 .

and verbs in En

7 Ne L

Di screte rel at

Figure 22— Discrete relation between nouns and verbs in Endf8ten 2012, p. 1)

nou “I'nclusion rela

and verbs in Ch

Figure 23— Inclusion relation between nouns and verbs in Chin&en 2012, p. 1)

When comparing with English, Shen (2012) emphasizes that all Chinese verbs aréviaerfact
nouns’, owning properties of both nouns and verbs, and correspond tdVhag” form in English.

As illustrated in Figre 23, all Chinese verbs also possess properties of nouns; however, not all
nouns can function as verbs. In Chinese, a single character espsame syllable. A monosyllabic

word is a onecharacter word and a dissyllabic worcc@mposedof two Chinese characters. For

hisnh u § shu¥%
instance,i . ‘ c¢ h aimagdissyllabic word while * w a is a mdnosyllabic word. Shen (2012)

argues that differentiating whether a Chinese word is monosyllabic or dissyllabic is in fact more
important than diferentiating whether it is a noun or a verb. Compared with dissyllabic verbs,
monosyllabic Ginese verbs demonstrate stronger verbal properties; dissyllahineSe verbs

demonstrate stronger noun properties and weaker verb properties. One particular d&amp

§n

bi
that the monosyllabic word *‘ c h a lpebages always as a verb in all possible contexts;

hignh u § )
however, the dissyllabic word, * ¢ h aowgsenbun properties and therefore can behave

either as a noun or a verb depending on the context.
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The Grammatical Knowledge Base of Contemporary Chinese, developed by researchers at the
Institute of Computational Linguistics (Peking University), is a dictionary of grammatical
information of around 80thousand Chinese words. These hibese words are cagwrised
according to their parts of speechh@ database contains detailed grammatical properties of each

word. An annotated 6@nillion-word corpus of contemporary Chinese has also been built based

ch»b ¥n zpngj i
on this dictionary. In this dictionary, Chinese verbsuditig#  ‘publisH and ¥ ‘increasé

are classified as a swtategory of verbs- verbs with noun properties. Since a significant
proportion of Chinese verbs do possess noun propertiesetyal. (2005, p.75) argue that
considering these words aswlti-category wordswill not reduce difficulties for computer
processingQuantitative research was conducted in aim of finding out whether these Chinese

verbs with noun properties behave more as a noun or asrh wereal corpus. As calculated in

ch»b ¥n
this research the frequencyof # ‘ p u b lisedsak a verb and a noun is 2344 while the

ch»b Yan

frequency off ‘ p u busedsada noun is 886, their probability being P(v) = 0.73 and P(vn) =

ch»b Yan

0.27 respectively. Since P(v) > P(¥n), ‘p u b | hasgulkt’begn to shift to a noun.

Another valuable reference when deciding on the part of speech of these verbs with noun

. . xi 8nd8i h8&n'y ¢c -d i ¥n . L . Lo .
properties is the 9 T (Modern Chinesedictionary). This dictionary is the most

authoritative dictionary of the Chinese language in mainland Chinadithienaryis written by
lexicographers in théanguageresearchinstitute of Chinese Academy of Social Sciences. The

dictionary contains 13,000 Chinesbkaracters and 69,000 entries for words. Part of speech of

hignh u §
each word is clearly marked. When consulting this dictionary, we can find that* ¢ h ais g e’

zungj i ° s‘h§ngs hung . rnghus§
marked asanounandaverbwhereazy * i nc ge ds‘er’'j s e” mearetonly marked

as verb.
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de
Based on the discussion above, this research decides to consie@s€ verbs preceded by a

in contexts still as verbs. All thdni@ese verbslescribedin this research are dissyllabic verbs. A

de
concordance search in the NDC corpus shows that contexts where a verb is preceded BRE1)

are present in the corpus fanost, if not allverbs being described. As discussed earlier, these

de
verbs express noun properties when preceded by(DE1) This seems to confirm Shen

argument that dissyllabic verbs manifest stronger properéissouns rather than verbs

The following contexts6()-(63) also support the argument that verbs are still keeping their

de
properties as verbs when acting as the head of nomingDE1)phrase In the followingcortexts,

zungj i 7 shsngs h un g rnghus o ] ]
v ‘increase:: 1 ‘ris€, . ‘melt vh similar behaviours as irb§), (67) and 68).

However, the main difference lies in that each of the three terms is modified by a word before

zungj i 7

de ji8nj i §n
being preceded by (DE1)n (61), 62) and 63). In 61),  ‘gradually, which modifies ¥

wngu~ n b2 dugn
‘increasé, is undoubtedly an advertSo are 1n ‘completely andb  ‘unceasingly which

. . rnghu§ §h§ngs hung . zungj i 7
modifies respectively . * meadnd:: 1 ‘ r iins@) and 63). If we assume that ¥

. rnghusg§ §h§ngs hung . . .
‘increase, . ' mednd? 1 ° r iheresattasnouns, thenwe are enlarging the function of

adverbs in saying thadverts canmodify nours. Howeveras specified in Chineggammar the

sole function of adverbs is mdyging verbs(Fang, 1992p. 76). These contexts prove that each

de
term in thenominal (DE1l)phrase still keep its properties as a verb.

61 .y b
‘The gradual increase of the Earth’s temp
Earabhmsesphere
(62) b H—/ n-.- WwWae -
‘However, the complete mel't of” Greenl and
63) b AT i Wa - "A

‘Al ong with the continuous rise of thetnhea

nor'm
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5.6.1.2 Distinguish senses of polysemous terms

Many specialsed Chinese terms convey more than one meaning in the field of climate change.
Lexicalsemantic tests of a mb i tgsisi ptogosed byCruse (1986pp. 54-62) provide great

assistance fodistinguishing senses of polysemous lexical units

x- shu

E ‘absorb
(9 Y D - 22 NoH W i
vl 2 New woh | A

‘The Sun transmits ewevegyraoi ahebikpdabbuwhisale
reflected directly back intoh&praremaimiitwdglet &o
penetrating mainly thr abglrthltea dotymd hiph &rae t &n
extent by t'he atmosphere.

(9 W B . I I
‘Trees are natur al anotdhr by na ldd corxh dea kg | dit ®@x isc
oxygen. . .’
x-sh°u
To determine whether ‘ a b sim thebfour contexts convey one single meaning or more

s ho
than one meaning, we could apply the third test (oppositendass). * r e fisl the opgposite of

x-sho°u x-sho°u x-sho°u

‘ a b siro@4)bbut not ‘ a b siro@5)bsuggesting that ‘ a b siro@4)@and 65)

Xx-sho°u

convey different meanings. Also, ‘ a b simtheltwo contexts depict two different scenes.

x-she°u

‘ a b sim(B4pdescribes the scene of energy coming from the sun is either absorbed by

X-sho°u

the earth and atmosphere, or reflected by the earth and atmosphere. In thisscene,’ ab s or b’

f¥ms h© X-sheu
andi “ r e fislineoppbsite relation with each other * a b s (65) depicts the scene of

X-sho°u

carbondioxidebeing absorbed by plants while oxygen being released by plants.* a b sior b’

sh-f § ng

this scene is oppositeto ‘' r el.eas e’

ji vahuv

E i ‘slow dowh/ mitigate

130



~ =

(66) a. v T ' v A
‘Rooftop gardening ceanumkdmp e mpirmoyremeérobdnagh Khoenagtt i
i sleafnfdect from the rooftop.’

b . W v
n i A
]t i s m

[ rtant to note that recent years
researchi

po in

ng geoengineering in the hope that it
. . . ji Yah u 1/ajr_1 Yah u Yan

Both Test 2 and Test 3 could be deploye@dmalysing the meaning of: i in first case

ji ¥aq - nhaAmj i 1 i ox
(668, but ot the second has the synonym / ‘alleviaté and oppositey A i nt ensi f y"°

. . . ji ¥ah u %n ji ah u ¥an ji ¥ah u wed“ex i §ong .
indicating that! has two separate senses. in (669 i ‘mitigate the

ji ¥ah u Yan
urban heat island effethas the meaning of lighten, alleviate and mitigate. in (66b) carries

ji Yo
the meaningof slowing downTable 27 shows different lexicalelationsof the two senses of

hu¥n
‘

sl ow d o wnin thermantext gof alimate change, the English wandigate is often

ji ¥ah u %n ji vah u %n
translated into: ‘slow down;mi t i dHewewer, mitigate is in fact equivalent ta 1
“mi t ilngEagdlishyY mi t i gate something means to make it

(COBUILD Engli€thineséictionary 2006)

Sense Engl i sh Synonym Ant onym
i 1 mitigatej: ' i ghten Y A'intensify’
all évi ate |v ‘“make or b
serious’
2 sl ow dow: ‘sl ow’'down |¥v ‘quicken/spe
ji Yah u Yan ji Yh u Yan
Table 27— Englishequivalents synonyms and antonyms 6f 1and: 2

5.6.2 Difficulties in context annotation

Delimitation of the scope of annotation
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The first difficulty arising in the process of sentence annotation is to detertheaboundaryfor
annotation - that is to determine which part or partsof a sentence need to be annotateds

accentuated by Liu & You (2015), we should annotate all thetitoants within the“largest

zu~d & u Wrg
phrasé where the target lexical unit occurs. The largest phrase is the phrase

composed by all theonstituentsdominated by the target lexical unit; within the largest phrase,
all the constituents are inferioto the target lexical unit (Liu & You, 2015). According to this
principle, the largest phrase of a verb encompasses such constituents as its subject, object,

adverbial modifier(s), complement(s), etc.

gAbhi 8n
To give a specific ewiampleentlenca sséloodt ead ft dire

‘“change’ .
67 R i~ A (source:R26" )

‘“War med climate changes the characteristics of pr ¢

To delimit theboundaryfor annotation, we need to delimit the largest phrase dominated by the

ghhi 8n . . . . . nuAhuge q-
targetterm 1 ‘changé, which behaves in this sentence as a transitigegh. While

h®u . . . . . yu'ny - n J7iw jni 8§y gde
R ‘warmed climaté functions as the subject of the term indicatilg ‘Causé

t&x-ng
‘characteristics of the precipitation in Taiwdrehaves as the object of the term indicating

ghaus ha . . . nmhu 8 q-n @i g
T H ‘Patient. Based on this analysis, the boundary for our annotation is { R 1

w'jni §ypgde t @ -ng . . g/hbi &n
}, with all theconstituentsdominated by the verb T ‘changeé.

The example above is quite straightforward. Nevertheless, since texts in the corpus MCCC are
specialsed texts written by experts ispecialked fields, the majority of sentences selected for
annotation are longer and more complex sentences expressing locatgx concepts and logical
relations. When a sentence is long with complicated syntactic structure, delinthtentjargest

phrasé for target term is not without difficulties.df a complex long sentence, the prerequisite

for an accurate identificatiof the “largest phraséis a thoroughunderstandingof the inner
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structure of the sentence- the number of clauses in the sentence and the relations between
clauses. However, this is not straightforward for Chinese because Chinese is a language that, as

explained by Qin & Wang (2010), formal clues such as conjunctions are sometimes absent when

y-nwhi S u ¥
expressing complex logical relations. Although conjunctions likel |y ‘because/sbare

used in complex sentences to express logical relations between clau€dsnese, they are not
used as frequently as in English (Qin & Wang, 2010). In Chinese, sentences are written and
narrated according to chronological order of eventsvhat happens first is followed by what
happened next and according to natural proees®f events- condition or cause is expressed

first followed by the results (Qin & Wang, 2010).

X-ng h#
We usually say that English is a language #mphasses g ‘hypotaxis whereas Chinese

y _|h @ - - - - -
tends to be , ‘parataxis. For English, logic relations between clauses in a sentence are more

often expresseexplicity through the use of conjunctions or relative pronouns, relative adverbs;
for Chinese, howeverlogic relations are more often implied and can only be determined

dependent upon meaning of clauses, word order as well as common sense (Qin & Wang, 2010).

For example, the following sentence is selected from the corpus MCCC for the description of the

it
target termv A ‘intensify:

6 B a 2t a a — o

extrveeareet memr t empreir ¢ sorcee awnasr mgl ac imed ¢

R 1. ¥ A
akli nds phhifenomenberarovxe i mah @anRgROGapiidiltyensi fying,
b g A

the EaonhBt arnitsseyemper atur e.
‘"Extreme weat her, increase of air temperature,
phenomena clearly show that <c¢climate change is
temperature iimcrceoamsiimg.ousl(ySource:RR27 2015)

This sentenceis a complex sentence containing four clauses; however, no conjunctions are

present in this sentence. We need to depend upon the meaning ofsdmenceas well as
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punctuation marks such as comni@do ascertain the relations between clauses. A careful

analysis will tell us that this sentence can be divided into four parts:

(6 BW a :=1a S a— Y
v A" Y b 1 A

<>
.;U|
—_h

The first partv explains the many different phenomena of climate change, the second cYause
is the main clause, followed by its subordinate noun clatee object clause (consisting of clause
y andY ). It should be noted that there is neither subordiaatonjunction nor any punctuation
connecting the main claus¥ and its object clausg . Besides, there is no coordinating
conjunction, but only a comma connecting claiseand clauseY to showtheir coordinate

relation.

Now, when the internal structuref the sentence is clarified, we can easily ditéa boundary

ji -
for “largest phrasé— parts of the sentence that are syntactically linked with our target term

jx . R zh¥gz h %mnig8 n 8gn-ge gzzh @m-gn g . ~ G h@ubiSnhuzBh ©ngs 4§ i j +
A ‘intensify. w is the main clauseY RT ¥ A IS Its

one subordinate clause.rie clausey is the part of the sentence that is closely related to the

I

j £

targettermv A ‘ i n t evhils athieryclauses are independent of the target term, we only need
R ) ) g~ h@ubisnhu g . ity o

to annotate clauseY . Here in this clause, R1 . ‘climate changeacts as subject of

. . : . shaus h~ zheng s

‘intensify, assuming the semantic role ofi H ‘Patient’; ‘an adverb indicating the

ngy ¢

zhus i o
continuous state of the actidrbehaves as an adverbial modifier " of ¥ A ‘intensify,

+

. . . sh-j i "~ n j- s . . . __zhu§ngy<; it
indicating ‘Time’; and ‘rapidly functions as another adverbial modifier ofv A

2 n Chinese, the comma is used wherewer (t h¢gKdzr i RAQIRRBY¥E
19996p7.1) , commas can be pl alcze)dd two tihn i c@atsd npd Les esse nlt eethwe &
predicate, between verb and its object or indicate paus
a complex 22:)ntencedicate pauses between its clauses. |
connecting cl auses.
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. . . . . f'ngs h - . . g~ h®bisnh uzZh ©ngs 4 i ~
‘intensify, indicating ‘Manner. Thus, théboundaryfor annotationis{ R 1 . %

j =
Al

it
Annotation of sentenceg@) (target termw A ‘intensify)

nuvmh u §
If we are describing a different verb, for instance, the verb ‘warm’ in clause 1. Then the

hiy " na bno §

boundary for annotation should be drew at { ‘ s eal oc elasmcethis pamhaf the

) nuvhh u § . hWhy " ng . )
sentence is thélargest phraséof _  ‘warm’ with ‘sea/oceanfunctionsas the subject

nu/ah u § sh®&s h -

of _ ‘warm, indicatingl H ‘Patient. The rest sentenceonstituent are not dominated by

nwhh u §
the targetterm . ‘warm’ and thus is nosyntacticallflinked with the term.

Annotation6@8f (sangehbhwae mm)

W a :va{ 1 Hh - -

g RiT. v A Y b 1 A (Source:R27 2015)
Let us | ook at anot her sentence:

69, B r £y ! A

humanacti viidlieed®PDEe gr eenhousd regar@&EREmnappienfgf ect

Greenhouse gases released by human activities
(Sourcke: 20( T ) )

sh-f 8§ ng
The target term we are annotating here in this sentence is ‘release. To determine the

boundary for annotation, we need to firstly clarify the syntactic structure of this sentence. This

zpyngq i " ng
sentence contains a single clausthe predicate of the clause is ‘strengtheri, its subject
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. réanl ©h ud ® s §f-8 dgw psh g -t % L
is a noun phrase r ‘the greenhouse gases released by human activities

b'ogudi §eng
and its object is also a noun phraSe ‘wrapping effect The “largest phrasé

] ) . sh-f 8§ ng ) ranl ©h ud ® s $f-8 dgwp n
syntacticallylinked with our target term ‘release is the noun phrase

shg-t % réanl ©h ud®n g

r ‘greenhouse gases released by human activitiegh . “human asthei viti e

) sh-f §ng ) ) . oowuny - n s hf-8 n g ) wun sh- g~
subject of ‘releasé, indicating/ ‘Causéand ‘release asthe attribute of

t % . . ranl ©h ud ® 8 f-8 ndg
r ‘greenhouse gasésTherefore, the boundary for annotation is located _at {

wush g -t % . .
r ‘greenhouse gases released by human activities

Annotation6®f sentence (

Y - N

8. I -h - E 8 r T R-T - E T A

Sometimes our annotation goes beyond the annotatmundarypre-determined. This is the
case when a participant of the target term is omitted because it is already present in the previous

clause. For example, sentenc#) is a sentence extracted from tle@rpus MCCC for describing

bi dw 8§ . .
the target term1 . ‘change. This sentence consists of two clauses connected by the

aif
coordinatingconjunctiorr ‘and. Theboundaryfor annotation is identified to be around the

qgi H2duBnduos§ sh®is h =

secondclause{b 1. ‘and i s c on § Hea theayticipartia v Patieng of
bi w8 sh-j i @©d ~de q h ®u . . .
the target termi . ‘changé-p '\ R ‘the climate in different parts of the worlds

omitted in the second clause because it is already present in the first clause. Therefore, we assign

gh@us h = . . sh-j | ®©d -de g h ®u . . .
the role ofi H ‘Patient to the constituentp '\ R ‘the climate in different parts of
. . i . sh-j i ®©d ~de g h ®u . )
the world in the first clause. Howevebecausehis constituentp '} R ‘the climate in

different parts of the worldis syntactically beyond our annotation balary, we label it with the

ji 8nj ilpi "xm

syntactic function of ‘Indirect link.
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7P X R L (- t. 1A
worldd f ferendDE gllaoeas di ffer emimhdconst arhtalnyg e
‘“The climate in different parts of the world dif
constantly changing.’

Annotation7®f sentence (
&p \ Ri H- - E M " # “féb - Ei
A (Sourc213 n Rt T b ii )

The instance where one participant of the target term can be outside the annothbondary

can be illustrated through the following example. The target term we are annotating here is the

shungg * o .
verb term 7 ‘rise high.
71 RT. F v 20139 E " R 7 R

~

T ~ R-f

A

(source:R28 2030 +)
‘“According to the fifth climate assessment repor
published by I PCC in September 2013, <c¢limate c¢ha
l evel to rise 1 oamerur gi raoprdd i reqr dt lod tthhriesat of st

A careful analysis of the syntactic structure of the sentence will tell us that the sentence can be

gun
divided into three parts-the first part is a prepositional phrase starting with the proposition

j+ R . dvo
J ‘according to, Y is the main clause followed by two object clausgsdndY ) of the verb

zh-= . z8bfahjp-m® . .
‘lead to/result in. b ‘at the end of the centuryacts as adverbial modifier of the

shungg ~ o . . . . . . mYs . shungg ~ o
target term 7 ‘rise high, indicating ‘Time; 1 ‘1 meter behavesas object of1

. . . . . sht zh- qungi B¥Yi- mg§8n . gh@us h - .
‘rise high, indicating v ‘valué; n ‘global sea levéfunctions ag H ‘Patient of

9°

shung o]
the term. Other parts ofhe sentence are not governed by the terth  ‘rise highand are thus

. i . . qungiBYd- mgg8bTn
outside of the*largest phrasé Thus, theannotationboundaryis situated at §

.

shp-m®& h pugn'gomi
b 1T 1 ' gl obalwillsigedy oheemetedt the end of this century. However, ’
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h ®
R

®pi §u§

. ‘climate changeé outside the annotation boundary, is linguistically the optional
. yu'ny - n shungg ~ o . . L.

participant A ‘Causéof the target term ‘rise high, explaining the cause of the process

shungg ~ o . . q-h®pi ims .
presented by ‘rise high—rise of global sea level. Becausdr 1 .  ‘climate changé&n the

d¥oz h -
main dausew is the subject of the verb  ‘lead to/result iri in the main clausev , but not

) . shungg * o . o i 8nj Qg Txm ) .
syntacticallyconnected with the term? ‘wise high, it is labeled ‘indirect link as

its syntactic function.

Another difficult point in contextual annotation is to accurately delimit syntactic realisations of
participants of a target term so as to label them witteir semantic roles. When sentence
constituentidentified as a participant is a phrase, we needatmotate the whole constituent,

but not only the head word. To illustrate this point, let us look at the follovgegtenceselected

X- sh°u

for the annotation of the target verb term ‘absorb.

(72) T VA
‘*The energy not reflected into the space is absort
(Sourcem ( 7T ) )

gh®s h - .
As seen from the following annotation, whibellingthe actanti Hu ‘Patient, we annotate not

mngli 8ng rﬁ‘iy%u@éi Yshiout- 8k ° ndgn2 hg&ng
only the head word- ‘energy, but the whole noun phrase [

‘energy that is not reflected into the spdceecause this phrase altogether behaves as subject of

- she nt d- d- d-

X u
the term ‘absorb Whenlabellingthe actant ‘Destinationl, we annotatenot only

gi2biYemi &rtd §q - . b ©i .
‘the Earthis surface and&tmosphere, but alsothe preposition ‘preposition

. . b ©d-qgi2biYemi &rfd §q - zhu8ngy ¢ . X- sheu
becausethis whole constituent acts as ‘adverbial the term

‘absorb.

T
J
By

Btgt

b
¢
>

138



6 Conclusion

The main objective of this research is to discover Chinese semantic frames in the field of climate
change based on Frame Semantics (Fillmore, 1976, 1977, 1982, 1985; Fillmore & Atkins, 1992).
The Chinese semantic frames are defined withtielp of the methodology of Chinese FrameNet
(CEN), as well as the methodology devised for the project DiCoEnviro and Framed DiCoEnviro. In
order to discover Chinese semantic frames, this research first compiled a monolingual Mandarin
Chinese specialisembrpus containing 224 Chinese authentic texts in the field of climate change.
Following this, Chinese semantic frames were discovered by describing the Chinese verb terms
identified from the specialised corpus. It is hoped that this research could prawidesight into

the application of Frame Semantics to the description of terms inindo-European languages

and enlighten future research into terminological resources based on Frame Semantics.
Moreover, it is also hoped that the Chinese terminologiesource built during this research
would provide some assistance for scientists and researchers working on environmental
protection and environmental science, professors and students specialising in the field of the
environment and related fields translators and editors workinggn environmentrelated

contents, as well as the general public who are concerned about the environment.

As pointed out in Section 1.1, information provided in existing Chinese dictionaries of
environmenal terms is insufficient. Information absent from existing dictionaries include Chinese
verb terms and their argument structures, usages of terms in specialised texts, properly
distinguished meanings of polysemous terms, and relations between terms inwtizde
conceptual structure of the domain of the environment. The online Mandarin Chinese
terminological resource compiled in this research makes up for some of these insufficiencies and

better meet the needs of readers.

Devoted to a specific domair the domain of climate change, the Mandarin Chinese
terminological resource built in this research constitutes an important complement for existing
generallanguage Chinese lexical resources. As observed from the comparison of the five existing

Chinese lexidaesources in Section 2.6, all the five resources are getargliage resources
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none of them is purely dedicated to one particular specialised field, though specialised senses of

certain Chinese words can be found in certain entries of these resources.

Al t hough there have been reports (Dol bey et a
2008) of applying Frame Semantics/FrameNet methodology to terminology and compiling frame

based terminological resources, there are few examples of such résbmature, and most of

them focus on languages other than Chinese. Besides, no relevant research literature has been
found on Chinese frambased online specialised dictionary in the field of climate change/the
environment. To fill in this gap, this emch looks into how Frame Semantics/FrameNet

methodology can be applied to the description of Chinese terms in the field of climate change.

The methodology of this researdtas been adapted from the methodology devised for English
and French within the i@oEnviroprojeqt L Homme, 2015, 20 1,8iththe’ Ho mme
methodology developetbr Mandarin Chinese with the project Chinese FrameN@FN)Liu &

You, 2015ps referenceThe methoalogy consists othe following nine steps: (1) Compilee
Mandarin (Chinesé Climate Chang€&orpus (MCCC), establishing Chinese text selection criteria
for MCCC; (2) Extract candidate termih the help ofSketch Enging(3) Validate candidate
terms, manually analysing and validating the candidate terms provideddyywordsof Sketch
Engine. Chinese terms with specialised meaning(s) ifiglteofclimate changehe environment

are included in the final list of termi®r description (4) Explore methds for differentiating
meanings of polysemous terms; (5) Write actantial structurab®b9 senses (meaning&f the

39 Chinese verb termibased on the contexts in which tlhermsoccur andattach semantic role
labekto actants (6) Select 120 contexts to be placed into each entry; (7) Annotate the contexts
labelngparticipants of a Chinese verb term in terms of their semantic roles playtbd aontexts,

their syntactic functions and syntactic groups; (8) Discover and define Chinese semangig. fram

A semantic frame describes a scene or situation that can be evoked by lexical units grouped into
this frame; (9) Establish relations between semantic frames. Each semantic frame defined in the

previous step is a lexical reflection of the backgroundwdedge of the scene or scenario in the

140



domain ofclimate changge(10) To be displayed online, term entries and semantic frames were
encoded in XML files.

In this research, a total of 39 Chinese verb terms were encoded and described. The online
Mandarin Chese terminological resource contains 59 entries, with each meaning of a
polysemous term presented in one entry. A total of 1,027 contexts were annotateehtythree
Chinese semantic frames were discovered and defined. Lexical units sharing the following
characteristics were put into one frame (Ruppenhofer et al., 2016): 1) depicting the same scene
or situation in the field of climate change/the environment; 2) hawigilar actantial structure

with the same number and nature of actants; 3) sharing the majority, if not all circumstants.

As seen from the results of this research, all our three hypotheses put forward in Chapter 1

(Section 1.3) are confirmed.

The first hypothesis, “Chinese terms can be de
resear ch met hodthe results of this re$earchnmzhidesebtgrms in the field of
climate change can be described and analysed using the methodology of the multilingual

dictionary DiCoEnviro and its accompanying resource Framed DiCoEnviro. However, some

h&n z-
adjustmentsneedtobeend e when pr ocessi ng'. Ridily whensegractingar a ct

Chinese candidate terms, we need to use a software that can realise Chiogssegmentation

and partof-speech tagging. In this research we used the corpus management and analysing tool
Sketch Engine. In addition, when verifying which of the candidate terms are genuine terms in
Chinese, we need to first come up with validatimmd delimitation methods of Chinese lexical
units. To be able to delimit Chinese lexical units, we need to analyse the characteristics of Chinese
words according to Chinese morphology. Moreover, when encoding term information, we must
ensure that the XMfiles can be written in Chinese characters and that Chinese characters can

be displayed correctly online.
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The second hypothesi s, “when appl yitndgscriodh e me't
Chinese ter ms, the properties of Chinese ternm
confirmed. Firstly, when writing actantial structures of Chinese terms, we used a set of Chinese
semantic role labels. When annotating contexts, wedui€hinese labels of syntactic functions

and syntactic groups, which were adapted from the labels adopted by the Chinese FrameNet (CFN)
project (Liu & You, 2015). Secondly, in the annotated contexts of English and French entries in
DiCoEnviro, head wordg actants and circumstants are shown in italics; for Chinese annotated
contexts, however, we highlight head words by underlining these words, because italics is rarely
used in written Chinese. Similarly, on the first page of each entry of the Englisihesnath Ferms

of DICoEnviro, the actant(s) in the actantial structure as well as in the three contexts is(are)
displayed in italics, whereas on the first page of each Chinese entry, the actant(s) in the actantial

structure and in the three contexts is(aréjasvn in regular type.

The third hypothesi s, “Chinese terms share f
supported by the results of this research. Indeed, we found a number of Chinésgylish
equivalents in the field of climate change/the emnment. As we discussed in Section 5.3, there

are terminological equivalents in English and Chinese that designate the same concepts and
express the same actions and processes. After all, for speakers of different languages in different
parts of the world the natural environment is the same, therefore many concepts are the same.

We observed that a Chinese term and its English equivalent(s) share the same actantial structure

r nghu§
—the number and nature of the actant(s) are the same. The examples we haveageven 1

ghhi §n _
mel t’ iamd itsCHmglish equigalent meitand the transitive term 1 1p ‘change i1 n

Chinese and its English equivalent chamgeét is also observed that a Chinese term and its

equivalent English term also share some, if not all circumstants.
wSaSlNOK aA3ayAFTFAOlIyOoS

First and foremost, this research constructed a Mandarin Chinese monolingual corpus specialised

in the field of climate change Mandarin (Chinese) Climate Change Corpus (MCCC). This corpus
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contains 224 authentic Chinese specialiteds in the field of climate change, totaling 1,228,333
Chinese characters, which is 547,592 Chinese words. This corpus will serve as research materials
for terminologists, lexicologists, and lexicographers. Other studies on Chinese terminology or

lexicogaphy can be conducted based on this specialised corpus.

In addition, we proposed a method for compiling Mandarin Chinese specialised dictionaries based
on Frame Semantics. Specialised dictionaries compiled in this way will not only reveal practical
usagesf terms in specialised texts, carefully distinguish meanings of polysemous terms, but also
help the user understand the meaning(s) of predicative terms by showing the user the actantial
structures of predicative terms. More importantly, the specialisedionary compiled following

this method reflects the knowledge structure of the specialised field through relations between
semantic frames. We hope that the fradbased terminological resource we have compiled in
this research would provide some assistanfor lexicographers, as well as to readers of

specialised environmental dictionaries.

Furthermore, the framébased terminological resource we have compiled is an example of the
application of Frame Semantics to nrtrdo-European languages, inspiring @se linguists and

terminologists to carry out research in this area.

Research limitations and suggestions for future research

The object of this research is Chinese verb terms in the field of climate change. Future research
can look into Chinese termd other parts of speech (e.g. nouns, adjectives) in this field. In
addition, the environmental discipline encompasses many different aspects. Besides climate
change, there are also environmental protection, environmental planning and management,
environmenal assessment and monitoring, environmental laws and regulations, ecological
balance, resources and energy, air pollution and prevention, water pollution control, and solid
waste treatment, etc. Future research can focus on building corpora for eachesé thub
domains and discovering semantic frames of eachdwiain and building a net of frames for

the environmental discipline by establishing links between frames. This framenet in the field of

143



the environment will reveal the relations between differéaetms in the field of the environment

and the knowledge structures behind the terms.

The emergence of framenetieveloped based on Frame Semantics (Fillmore, 1976, 1977, 1982,
1985; Fillmore & Atkins, 1992) has been a landmark in bringing the theory of Frame Semantics to
application and in making multilingual processing practical. With the successful construiction o
framenets in many different languages, the next task is to apply the theory of Frame Semantics
to the construction of terminological resources in different disciplines. In other words, besides
further research and development of framenets in differemdaages, the next task is to apply
framenet methodology to the construction of online terminological resources in various

disciplines.
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Appendices

Appendix 1 Term entries in existing Chinese dictionaries of
environmental terms

x- sheu AN
Appendix 1.1 Entry oftheterm * absor pti oné i n t hiel onl i
(Environmental Science Dictiong8002), National Academy f&ducational Research, Taiwan

[ 1.

mRITIER 2
Wz  BAIZ RN T ENE 4
- E B\ E;!;rg:;g:;

ik

IREHE | THIEE | @A%ER | £#=Z

kil

== =2 18 =
§ B
< EEBEAE LEIEREE | FEShHY

== —

u& I'IQ EUzIR
o absorption limit;absorption edge

Absorption oA F—
i atmosphere absorption;
200228 atmospheric absorption
REERIE A Rl 52

absorption coefficient; coefficient
of absorption

BEEE  ERIE-VHEASNFES—WEH - € 8RETRIE—

BES—ME LRSS  CRIAE - RE—WERBRNESR | CARTGAE - 2EAnLENEs B
AEABELENHZANE - SRSRIUAENERRRIN - RKREEE2E — HRR U NE absorption limit absorption edge
7 SREEEEEEALNSERS  BUEAREEEA (BA) AT - GESRCRRIERT AR T
SRENEALERNY - BERUATASANKGEFREENEN  REENBRSRES  no R W | Bl
RS 2uak LB REENR M AT S E IR - ABUUS WA IE - LERARKEE - i "
SRR E AR A RN B LR ORES - BLERENBRSRY - B2

EEEL

Sound A'bsorplion
= - hitp:/iterms.naer.edu.tw/detail/ 1317343/
31 flmt=clti=l
Chemical Absorption

(Source https ://terms.naer.edu.tw/detail/1317343/?index=6

ne


https://terms.naer.edu.tw/detail/1317343/?index=6

x- sh°u

Appendix 1.2 Entry of theterm * absor @gti onb i n i | (Dictionary
of Environmental Science and Engineering Technplbg2005, p. 679)

W absorption |3Z il FERALEERY
— B SAR S  T TT R,
FRUHE . R B AT
SRR e e A R L S =
BRA FRMLOMETER, TR AR
BRI ERE LR, WL
Wik ST, W AT AR ER S Ay
R ok MR B G b
FERE, PR IR ST RO, BT
IR TR AR RO 1 e
LR REAT SR (R, e I e ]
FREEILHER S A B . R4S
AR TR, U
HALIE: S i Bt 3o S [0 b B2
e, MmsEatRlcRiE. MR R
foel, Dol BB RH s A B A
SR, B SHR R B Sy, &5
I R R R

x- sh®uzhu ngzh-

Appendix 1.3 Entry of the terabsorber* "iné i T 1 (English
Chinese and Chine&mglish Dictionary of Environmental Engineefig, 2009, p. 1)

absorbability of soil - 1% ik
PERE

absorber Wg {2 &

absorption of cadmium 4§ )%
e

absorption of cations [HE FH
USThe

absorption of lead 319 W% i

absorptive capacity T IHE S

absorptivity 11/ %



x- shu

Appendix 14 Entry of the termabsorb’ " @& n 1

(An EngliskFChineséictionary of Environmental Scief¢gu 2000, pp. 34)

absorb
absorbability N z'’

e
abmorbable fiber T &S0 ET HE
absarbance BT R, Wk B 80N
E
abeorbancy R, B R
absarbamey index WA
abmarbate BT S
aboarbed dese BEUTH &
shsorbed dose dissribution TR 4
o
abmarbed dose rate  FREL R B
shisirkeid eremgy BT HE
thasrbed laver M E
sherbency B EE A
abeorbent  TRAT R B ELY
shaochent hed WO, B
shaorhent chareoal (G HESR
shsochent coating TR HE N R
shecebent coaree B AR B
shsochent Tiber  FRELHE: 37 B
shachent paper B FHE
phacrhent power  RULEE B
pheasrbent relmgersier 4B
wheorbent resin S 08 Al
shanchent solution 00 % B
b lier TERTEE, WO MRS W
Leg FLE: £
absorber cocler PO DAY ) MR E10E
mmhwmnﬁﬂtmﬂﬁ
abmarber waosker  TRU B G B
absorbing shiliy  FEECRE G
abeorhing apparatus W E N
absarbing cagaciny WU
absarbing chemical 984 B0
absarbing column  SRHCE, Bidl ik
sheatleng duen AR S, WEF
sbsarking medicm WK
sharbeng motare W18
shacebing power B

| nl'.rrrr.'l-l;u_-ﬂ AT T

abssrbing silencer ML 7 3%

sheorhing su-face T O 4

shsoching tower T #IEE

absorbing well WL H

absceprance 50 TV RE B B SR ORE
h

shecrpriomerer W (H B, F 1K)
b ORI, Ol TR B

abserptioemwetry T O 5

absaprice W (1E H D

shsrprion air condinening 7 BH B8 32
SWTEE

B E: =
B

absorprion hand W40 1N EF

absarption bottle MR

abmorprice by molecule S F BT

ahsorptics caparity  FEUCRE N

{  abscrpeles cell BT

abocrptics coelficieny WA B W &
HER

akecrrpaion cocflicent of light R
S

absorpaion il R E

absorpaics color MEHI A

abearprion cobumn TR, B EE

abusorptiom curee T2 EL 0 ER

abwarpdiem (seror BELEY

ahaorptiem filter WO M

ahsorpition lunction L Sh§E, T
1

absorpon hear pomping (AHPY W
A R PELTHER
*1

shecepsan hygroenerer WHHRCTR Ao

abeoeption kine M HUREE

shaeprion bgusd  BE40HE

shecrepiaan bes  WEETH A



x- sh°uzhu ngzh-

Appendix 15 Entry of the termabsorption apparatus 'é

-1
—_

(EnglishJapanese&Chinese Environmental DictionafWang 1988, p. 1)

absorptiometry [ EHE(Ew I T H T 5 EEXHIR
JeHIEE, WIEMESE

absorption apparatus [[RUEB(xw 5 Lw 3% 5 5))
DR '

absorption photometry [ HEE(ZwH>25C5¢&
125 )lfﬁ%féﬁ’&i (?ﬂﬁ%%iﬁﬁ)’ﬁ@@il&mﬂﬁﬁ{k”“
e 28D

absorption treatment of odor(ﬁ%}ﬂtﬁ}@%é%ﬁ(&
Lo HVRADEY 3 o U x & x ) IREHIEE
R .

X- shu g~

Appendix 16 Entry of the termabsorber '8 ¥ b Y1

(An EngliskChinese Chinedenglish Glossary of Environmental Science and Engine@aig}
Liu,2012, p. 2)

absorbance W I15 32, S8BT

absorbance unit full scale i fF
W B i

absarbancy index W45 %

absorbent B i) 5 W Wi 11

absorbent charcoal %+ 5%, g Ui
P 3%

absorbent cotton [} 548

absorber Wi A% ; 28 rp 2R

absorber plate 7 PHBER 4 5

absorbing medium Wit 1

absorptance A [ fENE #4 ; 0% dk
eI

absorptiometer LIl ;&SI

absarption air conditioning 7 IH
REFS AN RS

absorptive lining 17K 5 ;1%
i

absorptive-type filter M4 %5
8%

absorptivity WRUCEE /1 ; el F 40



x- shu

Appendix 17 Entry of the termabsorb’ " éin

AN

(EnglishkGermanChinese Environmental Dictionafl)et al., 2001, pp. B)

absorb v/t
absorbability »n
absorbency n
absorbent n

a.s and filter
materials
absorber n

solar a.
absorbing plate n

a. wall
absorption n

oceanic a. of heat

aufsaugen, aufnehmen, ab-, resorbieren
Aufnahmefihigkeit f, Absorbierbarkeit f
Saugfihigkeit f, Absorbierbarkeit f
Aufsaugmaterial nt, Absorbens nt
Absetzbecken nt

Aufsaug-und Filtermaterialien adj ,saug-.
absorptionsfahig, absorbierend
(Sonnenenergie)Strahlungsaufnehmer m,
Kollektor m; Abscheider m
Solarabsorber m

(Solar)Absorber m, Absorberplatte f
WLéirml|Schallschluckwand f
Aufnahme f, Durchtriinkung f,
Einsaugen nt, Ab-, Resorption f
Wirmeaufnahme durch den Ozean

Wby, B, O, SR
Wl feh, Wb, Btk
Wl e, W, BcE D
TR A, WO, DTEE R

Wit it dE bR, AR RE T (Y

(A PHAE) W2 B B8, 28, 4
s, CRREAE, IR AE, DLTE A%
AP RER 28

W3, PR E R B

(R ] R

VR (PERD , BN, B, 1R iE

H R (1EHD



Appendix 2 English Translated version of TableRame [[
|Arriving] in the ChineseFrameNet (Liu & You, 2015, p. 40)

[ p! NNA @Ay 3
H' | A__ "~ F oo T v ?
___HH
Definition: The prJTohceensesa chhgeosew hifitlosnd@a nbe b e ept ¢
or can be understood from the cont egxtal or t
"H / 2NB FNIYS StSYSyi
[ goal ] P Ho H Ae T ouooy |k
Goal [goal] f°u

Theoast the place whéhembldse, moti a
For exampl e,Pavicius\tRRb &fE®r ¢ nmi dni
r [t hm] r ) r
Theme [thm] Themefers to an object that mov:«
"H b2W2NBE FTNIYS StSYSyi

e}

e [thm C] A ¢ [0 ; r
Cotheme [thCotheemkers to ot her molvhiempe obj ec
[ dep] Q e[ Ao~ Eh .y
Depictive [Depictive is used to dEbeméebeée vi
exampl e, t he Princwistsh oaf sWallees |
[g_c] r[ F
The state pg_whané’thlelmysatchg_athe
k [ manr] k G " b a
Manner [ man {1 0o ~ H_
Mannexpressions are used to des:
describedthegestper e, and ot her c
example, the méosvhtyget h&WALKEmM
[ mns ] H ¢ |
Means [mns] This frame el ement is usdttemereée:
D [mot] D D G hr B N D hr hr r ’
Mode of _tra i Ao ~ 118 - fw ; f =
[ Mo T] ThEode of tr arnesfpearrst atto otnhe mode

subjectved alchi ehe subject body
vehicl es. For exampiyy ;oware FOR R Y I

occurrence
frequency t

[ pat h] -7 i __ 3 __
Path [path] Parkfers to the tr acksoofn oneogioilacn .
[ src] “ O FD T% "
Sarce [src] ~“pr% v b Ao - A
Thgouegpresses explicitly the p
0
h

e
fso uerxcper e shs iso nfsr aarfe i ¢
at Ferrekampvely dire

\



New Yeskerday

[ ti me] “H [ W' bEF .
Time [time] This frame el etmemberxphesaesi 0ht¢
" CN}YS NBflLlA2ya

Parent fr ame

Chil d frame

General [FframBoti on_scenari o]
No Subf’r ame
a See‘'also

"H[ SEOA Lt dzy A
[ Vv [V ~V vV
v

<
<
<
<
<
<
<

VI



Appendix 3 English translated version of Figure dQevels of
semantic frames in the field of medical events (Zhoa§20, p.
83)

Frame Domain Medical treatment
Frame Sub N v L1
rame Su . . . .
. Prevention Beill Diagnosi& Treatment
domain
Frame Protect Avoid Cause of Express Examire Prognosis
Category disease
vy
Pathogeny Diagnosis Treatment
v A4 v ¢ A4 \ 4 v
Contraception i i Abdominal ltati oAt
pm— Wear I.D Heredity | Pathology Pa|'r.1 examination Consultation M;drgii:l?n Recure
Exercise | Reduce light Hunger Injured &E)/(i)arm:gga in test | Percussion operation Death
Red igh . -
Cean eauee WeII accident|  Attack Shock |[Praw bloog Palpation Radiation
. Cut off b ) Psycho Recover
Vaccinate Poisoning Incubate| Numbness| | LA00ratony Auscutation | therapy

Vil



Appendix 4 English translated version of Table ¢Ohe frame
of [ |Surgical_treatment] in the Chinese Medical
Events FrameNetGMEF (Zhong, 2020, p. 85)

surgical treatment
Frame name
The course of removal, repair, or replacement of a patient's diseased or defective org
Frame medicalpersonnel
description
M One who performs surgical treatment on a patient
Doctor (Doc) | E.g. Healing the wounded and saving the dead is a doctor's unshirkable duty
A surgical nurse is a person who assistsstiigeon in performing the operation
"H Nurse (Nur) E.g. The nurse wipes the surgeon's sweat
(Core ' A person with diseased or defective bodily organs
elements) Patient (Pat) | E.g. He has congenital heart disease
A What prompts a patient to undergo surgery is the etiology
Reason ( Rea)| E.g. Smoking has ruined the lung, so a part of it has to be removed
The place where a patient is treated by medical staff, an operating room, etc
Place (Pla) E.g. He is now lying on the operating table in the hospital
Description of the methods used by medical staff to help patients eliminate dis
Manner ( Man| behavior, mainly directed at medical staff
) E.g. The situation is urgent and requires an immediate operation
“H %o Various preoperative magnification measures are used before the operatig
* | Preparation enable the patient to survive theperation in a better condition
(Pre) E.g. Before the operation, the doctor will explain what may happen during
(Non - core operation
Elements ) The medical staff (anesthesiologist) gives the patient local or general anesthe
Anesthesia minimize the paircaused by the operation
(Ane) E.g. Major operations require general anesthesia
A method by which medical personnel use surgical tools to perform operatior,
Means ( Mea) | patients
E.g. Cut at the mark
i All kinds of medicahstruments needed by medical staff during the surgery
Tool (Too) E.g. The doctor cut the muscle tissue with a scalpel
The purpose of medical staff to help patients eliminate diseases
Purpose (Pur) | The surgeon removed the tumor
The follow-up events after the completion of the operation, the impact of t
Result (Relt) | operation, including the patient's awakening, the patient's recovery, etc.
E.g.He was transferred to ICU right after the operation
) The person who accompanies the patient to perform the operation, if neces;
Relatives ( Rel| needs to sign off for any emergency that arises during the operation
E.g. The situation is urgent and the patient's family members need to sign
People who visit sick people
Visitor (Vis) E.g. Grandpa s ill. | want to go and see him
i "H Preoperative communication, disinfection, sterilization, general anesthesia, local anest
(Lexical lUnits) excision, repair, replacement, heart bypass, kidtrapsplantation, skin grafting
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Mandarin (Chinese) Climate Change Corpus (MCCC)
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Appendix 6 The first 42 terms extracted from MCCC by the

functionality Keywordsof Sketch Engine

Frequency

Rel ati ve

Wor d Scor
FoclRRefere FocuRseferen
1|1 ‘become’ war 2,41 45,113,560 2. 72 956 . ]
2 754 8,491,112 0.51 736 .
‘t emp eriatcureea s

3 |IPCC 422 3,35/ 622.8 0.20|] 518.
4 H “high con 339 39 500.3 0.00 500.
S |— ‘gl aci er 1,97 99,24 2,910 5.098 417.
6 ‘sea '| evel 337 8,27 497.4 0.49 332.
7 ‘war mi ng’ 225 562 332.1 0.03| 322.
8 |— ‘Y ce 'sheet 292 6,03l 430.9 0. 36 316 . ]
9 |t wvariabilit 207 1,01 305.5 0.06| 288.
10 —'sea ice 282 8, 75| 416. 2 O0.52 27 3.
11 ‘war mi ng'’ 221 3,33 326.1 0.20 272.
12| C0O2 760 54,741,121 3.29 261.
13| WG 169 36 249.4 0.00 249,
14 ‘greenhousel 1,64 145,82, 423 8. 79| 247.
15 H “‘confidenc 250 8,59 369. 0 0.51 243. ]
16 Rcli mat e 7,03 696, 10, 38 41. 9 241.
17| km2 206 4,92 304.4q 0.29 235.
18|SST 181 2,44, 267.1 0.114 233. ]
19| Et 162 1,50 239. 1 0.09 220.
20 ‘'sea temper 164 2,41 242. 40 0.14 212.
21 “circul ati 277 17,871 408.89 1.07 197.
22| WG | 131 2 193. 3 0 194.
23| WGI | | 130 2 191. 8 0 192.
24 ‘the sastuhf 822 88,31, 213 5. 32 191.
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25| — ‘*Cryosphe 131 689 193.3 0.04 186 .
26 H'Greenl and 157 4,25 231. 7 0.25 185.
27| GHG 128 490 188.9 0.03 1814.
28 “anomal y’ 132 1,34 194.84 0.08| 181.
29|SPM 133 1,66 196. 3 0.1 179.
30 ‘mi ti'gat e 7083 84, 1¢(1, 037 5.07| 171.
31| — ‘gl aci al p 143 5,72 211. Q0 0. 314 157.
32| 1 ‘temperatur 206 16,5( 304.0d 0.99| 152.
33 ground t ém 169 10,6 249.4 0.64| 152.
34 ‘hol y” baby 117 2,92 172.4 0.17 147.
35 ‘ai r'osol 163 11,27 240. 5 0.68 143.
36 ‘da'y s 162 11,671 239.1 0.7 141.
371 A 190 17, 3 280.4 1.04 137.
‘t hNort hern Hg
38 ‘semadean su 93 550 137.2 0.03 133.
39 ‘stratosph 108 3,55/ 159.4 0.21] 132.
40| 0 ‘“Gangdi s 94 1,04 138. 79 0.06 131.
41| GMST 87 8 128. 4 0 129.
42 | v ‘carbon’ d 889 154,41, 312 9. 32 127.
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Appendix 7 The first 45 words extracted from MCCC

functionality Wordlist of Sketch Engine

by the

Wor d Frequ Wor d Frequ Wor d equ
1 strud38,57 16|W" nume|2, 533 |31 |3 799
parti cl ‘one advearllso
2 ‘and 8,995 17| v 2,508 32 731
conj un( auxili ‘et c.
‘wi'l |
3 ‘at/in7, 036 18| M 2,414 33 699
preposi reg'i on ‘‘t he 'Ear
4 Rclim?7, 036 19| T 2,412 34 686
‘become conjunct
warm
5 |T. 6,425 20 2,357 35 642
‘change resear ‘green’ho
6 ‘i’s 4,899 21le nomi|2, 167 36 572
measur ‘oc€an
wor d
7 ‘vear 4,589 22 ‘air |2, 155 37 | [ to’ 570
tempert preposi f
8 |n ‘gl obl4, 363 23 ‘wi'l | 2,073 38 550
‘at mosph
9 | aspedq3, 744 24 ‘have |2,061 39 | i 485
particl “and’
conjunct
10 ‘“for’|3,528 25| ¥ 2,036 40 | I 451
preposi i ncrea preposi f
‘under
11 3,129 26| — 1,972 41 = A 447
infl'ue ‘gl aci e Ti'se
12| 7T 3,109 27 1,918 42 438
“inbewt ‘sys'tem ‘emi t
preposi
13|t “and’ |3, 082 28 1,827 43 422
conj un( demons ‘car’bon
e pro
‘t hi s
14 | 2,913 29 1,827 44 r 314
preposi ‘averag ‘gds
‘for
15 2,751 30| 5 1,823 45 |b adv &rbb 308
‘tempeft ‘treéend
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Appendix 8 Delimitatiorcriteria of Chinese lexical units

This Appendix expounds on the criteriaorf delimiting Chinese lexical units(including
explanation of Chinese morphemes and weofdrmation, and discussion on methods for

differentiating between Chinese words and phrases)

For Chinese, what identifying characteristics do lexical units share? Which criteria can be used to
identify lexical units? To answer these questions, let us first look at the delimitatiomof ()
in Chinese sincevord is the linguistic unit closest texical unit Word in Chinese is the smallest

meaningful language unit that can stand on its own and freetgresentences (Liat al, 1983:2).

Determining word boundaries in Chinese is no easy task. No obvious clues can be drawn from the
word form. In written Chinese, a sentence seems to be made up of Chinese characters and
punctuation marks with no natural lumdaries such as spaces between words. Different from
Indo-European languages such as English and Roman languages such as French, a word in Chinese
never shows inflectional changes of its form regardless of tense, voice, or its syntactic position in

senterces. For exampld, ( bi an, change’ ) never chafgdés it
changeeidid()',you chamn@geldé)changed’' i) 3( ‘otrhdmghts h:

changed’ )i,("thoughts arvwel c(hatnlgd ngght)s wi l |l chan

Today'’' s -wdrd-domihahtanbdera Chinese has evolved from ancient Chinese, in which

most words are monosyllabic. In this evolving process, monosyllabic words in ancient Chinese
have gradually developed into morphemes, free or bound, in modern Chinese (Zhang, 1985: 28

31). To illustrate, in ancient Chinese,( h ai , ‘' s-gl@bleword,soisa( pyamrg, ‘' oceal

however, (haiyang, ocean’) is a word in -modern
and . Itis interesting to see that a number of monosyltalyords from ancient Chinese are still
present i n today’ s moder nchatabterne § esenopbhbhgest
idioms. For instance, inthe setphrase ¥ (shaozongjislkizongt,ranheite gt

(shi, ‘ p aydablewprdsdroneanaent €hinese, meaning ( f angsong, “rel
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(xi aoshi, ‘“di sappear ') respectively. -1t (S
syllable words that hinders the intuition of word boundaries for native Chinese speakers.
Questiors arise even for native speakers whether is a word in itself or two words, or whether

“"(h&a&anl eng, ‘“cold’”) is a word or two words.

Furthermore, the inner structure of many words in Chinese resembles much to that of phrases. A

free morpheme can enter sgences by itself and stand on its own. A compound disyllabic word
composed of two free morphemes and a phrase made up of two words (each word being a free
morpheme word) are not easily distinguishable (Fang, 2019). For example, the linguistic status of
lexical items (haiyangdl (oftemqwéen, ‘'t emp,ér a&ttracte@ r i s e
from corpus MCCC, are not readily ascertained. Determining which one of the four is a word and
which one is a phrase is not straightforward even for native speakersié3eshe existence of

special kinds of words callesbparable word§ ‘., ' ) makes the task of
much more complicated because separable words in Chinese are words that allow insertion of
certain elements and this insertion also leads ifbiclilties in differentiating separable words and

phrases.

Though this research is by no means a study on Chinesefaongtion or word segmentation,

word delimitation is an insurmountable issue that must be tackled if we want to delimit lexical
units since words are linguistic items fairly close to lexical umi@hinese. Once we understand
properties of Chinese words, we could transit our discussion fwaord to lexical unitand
elaborate on characteristics of Chinese lexical units before proposing criteria for identifying
Chinese lexical units or Chinese tarniReasons why it is more preferable to define terms in
Chinese as lexical units but not words will also be discussed once we have a full understanding of

Chinese lexical units.
To be able to delimit Chinese words, distinguish words from phrases andtgeasypact meaning

of words, we need to understand the inner structure of Chinese words and most importantly how

words are formed by morpheme(s). Morpheme, the smallest grammatical unit, is the smallest
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combination of phonetic sound and meaning (ktwal., 1983: 1). Chinese is a language of-one
syllable morpheme (Fang, 2019}he majority of morphemes in Chinese are monosyllabic. To
illustrate,i (bian, ‘“chHafslpeg ) S U gsheng ‘ri sdronagnd "  mel t/ bl €

(zeng i ncr eeasyllable)morphenees- dhey are meaningful and cannot be further
divided. There are also a small number of tgydlable morphemes. For instance, (xiaoyao,
‘“free and uniettnghedhny, “hesitate af(pahuai, whi c
‘“wandandupdgown’ )(,k ad red , * c-syllablee morphemes rthat carriesono
lexical meaning once divided into, , , , , , ,or .Morphemes consisting of three
or more syllables are only a few, examples includingpz ( qi aokel i, ‘“chocol ¢
(shufulei, *“¢$ouf@aimesy, Y Di(raaohe nyp’ik,e, “ Ol ympi
Chinese is a syllabic languagg onesyllable morpheme is represented by one Chinese character
in writing; therefore, the vast majority characters correspond to morpheghaset al., 1983: 1).
The charactet] ( * doiwrn{“ r,educeg’)f addd) each represents
some characters do not correspond to morphemes. To illustrate, none of the six characters

.+ , , corresponds to a morpheme becausene of them carries meaning when

appearing as single character.

There are also characters that represent more than one morpheme and carry different meanings
in different words. As shown in 9 T (Modern Chinese Dictiongry007), the

character— corregonds to three morphemes, each can be associated with a different part of

speech —intheword— ( ‘ gl aci er’ ) i s a—(n‘oiucne 'd)e ntohta tn gw a thee
when it falls below zero degree centigrade;inthe sentence —( ‘' t he wadled’ )i si S 0:
adjective describing the state of being cold;jn the context —=: ("' please ice th

can also be a verb meaning making something cold by putting it together with ice or putting it
into the fridge. The character represents three morpemes, denoting three different entities
—river (in , tall rivers flow into the Wwea’), a

, a vast expanse of flat‘“lawdl), fotl owadhf({

interesting is that though— and each carry three meanings when standing alone in contexts,
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the word— ~ the two characters appearing together, becomes the bearer of the sole meaning

of “glacier”.

Recognising different categories of morphemes in Chinese is the prerequisite for a clear

~

understanding of the differences between simple words (), synthetic words _,

~

and compound words . Morphemes can be divided into four types, namely free
morphemes, bound morphemes (morphemes that are not free), -lla¥ morphemes,

morphemes that argenerally not free (Lv, 1980: 4).

Free mor-mbeméemes that can either stand as
with other morphemes to forhbtompdqthimdewd scesa.
anid(bi an, ‘“change’ ) aaeen fgteaen dnoalpdreemeisn slehret
respectively wicthhuamgagpbéepesurad t o form compo
— (bingchuan, (“gleaciwért ¢ thaagd’ ) .

Bound morrmbembsmes t hat cannot stbod omost he
combine with other mo(rrpéhnegme,s ftoor fionrsmt awnocred,s .i
t hat cannot enter sentences by itdelifa,o It m
(ji &) hogm) to fofxn avorradmsg, (rdmredjti’dnd.* mel t ')
(ronghua, “melt’).

Hat fee morphremeesmes t hat can not only combin
al so phrases and sentences. Ex aMmp he(¥l,et)hat L\
(hai) .

Mor phemes that are-mornphdames | ar enogeneraslelsy
mor phemes that are not free, but can act as
One particular exanplaemgi,s "okggmar pseme ¢c he mi
generally speaking wandptbsgst ahds obh®ii ,t 8 mpavan’e

to forfmyanggqgi, oxygen’' ). Neverthel ess, i n

chemi sity ygbserved to become a free mor pheme
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Free morphemes and bound morphemes #re most relevant and the most important for word
delimitation (Fang, 2019:29) as well as for distinguishing words from phrases. Words in Chinese
are mainly constructed through the following four types of combination (Fang, 2019: 28), example

words takenfrom MCCC.

Il Bound morpheme + Bo (“infAdu@nce
("happen’)
o Bound morpheme + Fr (*accuanul at
(" mubtat é’ yesul
O Free morpheme + Bou (" waranihg’ )
('"temperaa ur e
(" melt’)
R Free morpheme + Fren ('"rise ihig
('"attanuéteej)r
Words whose inner structure conformwborcar e cal |l ed synt’hetwhece rveammrsd
words conformingtalar e ref erred to as ”"co nfipranngdBecElrlds (2
a bound morpheme cannot stand alone as a word, any-¢aracter combination is a word if at
least one character is a bound morpheme (Yi, 2007:40; Wang, 2008:32). This confirmation
provides firm linguistic grounds for the differentiation of worderh phrases when validating
candidate terms proposed by Sketch Engine, especially for a number of problematic cases. To
clarify, candidate terml ( shengwen, ‘“temperature rises’) on
word rather than a phrase. However, doslarise when we try to divide this word into and
It appears thatl can act as a word as in, forexample, 1 ( “t he temperatur e
that is also capable of being a word as in, for instance (“"the water is | uk:
seemingly compositnality questions the status of as a word. Nevertheless, it should be
noted that the meaning of in1 is (‘“"temperaturie’ ) whetrheeaswat er

i's lukewar m’ ) bears a different meaning of b
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meani ng pef at umast be attached to to form the word (wendu,
‘“temper adanmredt) ;stand on i ts o whherefae, wekowthdtt e mp e

corresponds to two morphemesa free morpheme meaning warm and a bound morpheme

meaning temperature. fe meaning off in41 i s rise and when expres
of *1r cassand asawordbyitselfasin 1T (‘“the temperaturie ri se:

, conforming to structure c, is a word composed of a free morph&mend a bound morpheme

Free morphemes account for the majority of morphemes in Chinese. Su (1995) investigates 1000
characters that are most frequently used in Chinese and found that 983 out of 1000 characters

are free morphemes whereas the rest 17 characters are bound morphemssgle syllables

carrying no substantial meaning. Because free morphemes can act as words by themselves, some
Chinese words whose internal structure accord with structuwre(F+F) are not readily
distinguishable from phrases. To illustrate, candidatemtéel (shenggao, rise high) on the

Keyword list is composed by a free morphethésheng, rise) and a free morpheme(gao, high).

It is intuitively a word rather than a phrase. However, the fact that can be extended to have

elements inserted in betweefi and as in the phrasé (“rise to very hiog
validate its status as a phrase. Other candidate terms extracted from MCCC that share the same

F+F internal structure with  include: Y& v al} ai a

In order to determine whether these tweacharacter lexical combination with F+F internal
structure such ad  are phrases or compound words, we must resort to some methods and
tests that confirm our intuition. Scholars researching in Chinese Mardation have
recommended various methods for testing words from phrases. Now we will investigate three

methods that are employed when validating candidate terms from phrases in this research.

Drawing support from the definition aford is the first method for validating thstatus of word
in this research. As pinpointed by Cruse (198

in Chinese is the smallest form that can enter sentences without being associated with certain
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elements (Fang, 2019: 23). One particular exagfl a word in Chinese ts- (bingchuan,

‘gl acier’ ).

lQa— . = . Have glaciers melted?
bn — ¥ AGl obal glaciers are melting in
2 "M . B u  RI .7

2 KFG A& y2¢ YStGAYy3a Ay !yial NOGAOIF o6SOIF dza S
‘' — ADfF OASND

It can be easily seen fr-enm (il anwor(d)t tehtatc an
in sentences, and can be the answer to a question by itself. Althedghis comprised of two
characters-two morphemes— and and we thus can dige—  into even smaller units —
and , neither— nor  could express the meaning of the word . Though— and is
capable of each being a smallest meaningful unit, when they combine toferm a new free
meaningful unit is formed that can stand on itsoww denote the large solid ice that is formed
as a result of years’ recrystall iwprdih Chmese, 0o f s n
we can validate certain about the status of word of a number of candidate terms in this research

including (tuisuo, ‘(rxetsrhecaut,” )';,absorb’),

The definition of Chinese words as “the small
when validating candidate terms in this research, especially for some problematic cases such as
i (biannuan, ecome warm)and * ( bi anl &ng, ‘b e(cidnmeansbemmd d’ ) .
warm) is the first candidate term proposed by Sketch Engine on the Keyword list. Though intuitive
judgement may lead us to believe thiat is a word, the following three examples question
whetherT is a smallest free unit.

B Ri _A/ftAYIF(GS 06S02YSa 41 NYo

(4 Ri“"A/ftAYF({S 0S02YSa O2fR®

G) Ri A/ fAYF({S 0S02YSa K249
Supposd is a word, then it must be a smallest free unit in sentences. Neverthelessn

be substituted with* ~ | eng,” dsadd)ahd ( r e, ‘“hot’') ds ismt (5) .
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the smallest free unit in sentence (3); rathér,( b i an, “¢c aaruggen’,) ‘avmd m’ ) i
smallest free meaningful form. Other evidence supporting that is a phrase rather than a

word is hat we could expand it by inserting other elementsetweeni and . For instance,

by inserting and 1 becomesi , which makes perfect sen
very war mi . cébeekphraedint ‘“(*"becomes very col d’
adding more elements intd  andi * is also possible further proves that andi ' are
verb-complement phrases ( ) where and® are respectively the complement( )

H

of the verbi . To illustrate, we could say R | W' (*Climate of
yearbecomescolde t han t hat of previ olusisaphraseditnota Gi v e |

word.

The second method used in this research to validate word status iagkeion criterigoroposed
by Wang (1943) and expanded by Lu (1957). According to this critarmmbination is a word

if it does not allow any insertion in the combination, and if it does allow, the combination is highly

probably a phrase. One particular examplé js .1 . is a word since any insertion between
T and is not allowed. To clarify, i impossible that we insert elements suchas , ,b
in betweeni and .* . ,* _ ,* _ ,* b do not make any sense. Using this

method, we could validate word status of candidate terms extracted including, . :

, T, 0 etc. However, as pinpoied by Fang (2019), this method can only ascertain
word status of synthetic words containing bound morphemes, but not effective for verifying
compound words. Indeed, compound words such as , 1 i are words though they do
allow insertion of certain elments inbetween. These words, named as Separable Verbs,

~ in Chinese grammar, are exceptions for the Insertion Criteria. Overall, &hamcter
combination must be a word if it does not allow any insertion; however, if it does allow, it does
not necesarily lead to the confirmation that it cannot be a word.

)~

The third method is to evaluate whether a verb is a separable’word . The concept

-

of (‘“"separable verb’”) was first advanced by
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refer to a group ofChinese verbs that behave as words when used with its constituents

unseparated, but act as phrases when its constituents are separated (Zhang, 1957: 8). To clarify,
(changgé, sing) is a separable verb tehat ca

bind together and seen as a whole. For instance, in the sentence (' She s abutg’ ) ,

not acts as the sentence predicate whileis not the object of . Because the inner structure

of separable verbs like  resembles very much that of a phrase, can also be a Verbject

phrase when its constituents and appear separately as in the sentence W _ ( * She

sang a song’ ) . isthepretidate with sas nstdieect obgect.

Regarding different types of separable verbs, Chinese schotass put forward six kinds of
separable verbs, namely Verb-Object separable verbs (Jin, 1984; Nie & Wang, 1994; Duan,
1994; Wang, 1999; Cao & Feng, 2003), Verb-Complement separable verbs (Jin, 1984; Nie
& Wang, 1994; Wang, 1999; Cao& Feng, 20Q3) Cardinative separable verbs (Jin, 1984;
Nie & Wang, 1994 Duan, 1994; Wang, 1999) , SubjectPredicate separable verbs (Wang,
1999; Cao& Feng, 2003).

N VerOlhj ect , 0, e. g.

} VefCon mpl ement, v e. g.
Coordinatike e. g.

h SubjPeetdi cat e e. g.

Yy (jiangdi, ‘“reduce’ ), compjoisamg ,bw{( tt aMol “f)r ccaeh I
included as an example for vedomplement separable verb in Jin (1984) and Cao & Feng (2003).
Toclarify, v (j i angdi , ‘“reduce’) behaves as ver b wh
in sentence Y AT temperatiurel gr adumplalry sbal | s
character appear separately as in sentence Y("Air temperature has
|l ow | evevl(*)f,all to a very Vl(odM ,| e'viedw’)) ibseian g htr

of the predicate verb . As mentioned edier, lexical items extracted from MCCC suchlas

XXXII



(shenggao, Y (fjiisandidigh’  ()jriceanrceod,) , " weaken’) ar e
cases because the intuitive judgement that these lexical forms are words is challenged by the fact

that they can expand into verbobject phrases! (‘“rise very(hifghl)to

very |l owilevélajtandate to a very1dl (henghaevel ') .
‘“rise hWi{ghanmgdi , i r(ejdivuacrer yo, anwmeaken’) are <co

status as separable words is confirmed in Chinese linguistics (Pan, Ye, Han, 1993).
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Appendix 9 The screenshot of théoncordancgage of Sketch
Engine

CON CORDANCE Mandarin Climate Change Corpus(MCC) Yin...

Getmorespace @ G2 @ a 2

simple 71E] o 185 ¥ 3 = g v = =— e Kwic ~  +
273.08 per million tokens e 0.027% o Q - @ A - - Ex E u @ ﬁ
O Details Left context KWIC Right context

doc0 <s> fiE SR T M B E AL FIE B Uk FREXFHEEELESIRNEm,
doc#0 gy 45 &bF Wb K&, SIE Tl 4t B N EHZE SR AR RE YR EE . </s><
doc#l R AT A M BME, kA K WREFT FE ME [ BA B XS  HE FEE Sk K.
doc#2 - RIE HIK By AR 1SN, BE R #H—F MR o </s><s> i F, hth 7K1 By RIE HE
doc#3 X B9 Bk R . EAL M AL TR OME  SEMNSBEFAE . </s><s> T FIE
doci#t fEIF 312, ME BB BEM AXENE ME TEMBHh. </s><s>Hk 7Bt pit
doci#6 3y F1 Tk ik Ff SE M LS AR ME E IR T SRETENEE, BN WETKEE
doc#7 ~ta T4y F=2  gloncosoIP S angE  hnEl 7 FIFEEO0IRBY IREC WM pomE T ol

JlJoooooond
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