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ABSTRACT. From the perspective of qualia structure, this article addresses the semantic
relations of a special class of nominal compounds in Chinese which contains verbal
elements. It turns out that the verbal elements in different constructions can indicate the
telic role or agentive role of the nominal compounds in different ways. Nearly all the
nominal compounds are artifactual bpes and most of the head nouns are artifactual bpes
100. The VN compound construction in which the V indicates the telic or agentive role is
highly productive and some compounding patterns are identified. By contrast,
TELIC-selecting patterns are more than AGENITVE-selecting patterns. In addition, this
paper explores the differences between Chinese and English in word formation. The
analysis of qualia information in NCCVs presented in this paper could be potentially
useful for a variety of NLP tasks such as natural language processing (especially
disambiguation), automatic interpretation of unknown words and Chinese-English
machine translation.
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1. Introduction. Nominal compounds have been proven to be a pervasive construction in
many languages. The analysis of nominal compound constructions is a recalcitrant problem
for linguistic semantics and poses serious challenges for natural language processing
systems. A great deal of work has been done to capture the structure and the semantic of
nominal compounds. In recent years, the qualia structure in the Generative Lexicon Theory
(GLT) has been introduced into the analysis of the semantic relations in nominal
compounds and shed much light on this issue [1,3,5,11]. However, most researches focus
on the noun-noun compounds in various languages and no enough attention has been paid
on other compound constructions. In fact, in addition to the noun-noun construction, there



are other nominal compounding constructions at play, such as verb-noun, verb-verb,
noun-verb and so on [4]. Although these constructions are not as productive as noun-noun
construction, they also represent important compounding process especially in analytic
languages such as Chinese. Therefore, they should receive much more attention.

This paper aims to investigate the qualia relations in the nominal compounds containing
verbal elements (NCCVs). There is a great deal of disagreement over the definition of
compound in Chinese. We agree on Li and Thompson’s opinion, considering as compounds
all polysyllabic units that have certain properties of single words that can be analyzed into
two or more meaningful elements, or morphemes, even if these morphemes cannot occur
independently in modern Chinese [4]. Different from previous studies on noun-noun
compounds, which focusing on the qualia relation between the two nouns, this work aims
to reveal what qualia information the verb or the verbal morpheme(s) in the NCCVs can
indicate and how, and further find out the most productive compounding patterns. For
example, in the compound wo-s/47 (literally, lie-room) ‘bed room’, the verbal morpheme of
wo'lie’ indicates the purpose of the compound wo-s/4z7, which is for lying (sleeping). In
other words, wo is the telic role of the compound. In GL lexical entry, events are encoded
in the TELIC and the AGENTIVE roles, so our analysis will focus on these two roles. The
data in this study are from Hownet dictionary (2000).

The rest of this paper is organized as follows. Section 2 provides a brief overview to the
qualia structure and type system in GLT. Section 3 describes the qualia relations in three
types of NCCVs. Section 4 gives a list of productive compounding patterns in NCCVs.
Section 5 explores the difference between Chinese and English in word formation based on
the analysis of NCCVs. Section 6 discusses some applications of this study in natural
language process. Finally, we summarize the paper in Section 7.

2. Qualia structure and type system in the Generative Lexicon Theory. In GLT,
Pustejovsky [7, 8] proposes to describe lexical expressions by using four representation
levels, argument structure, event structure, qualia structure, and lexical typing structure.
The qualia structure of a given noun incorporates (at most) the following four roles:

a. FORMAL.: the basic category that distinguishes the object within a larger domain.
e.g. orientation, magnitude, shape, dimensionality, color and position.

b. CONSTITUTIVE: the relation between an object and its constituents, or proper
parts. e.g. materials, weight, parts and component elements.

c. TELIC: the purpose or function of the object, if there is one; used-for or
functions-as relation.

d. AGENTIVE: the factors involved in the object’s origins or “coming into being”;
created-by relation. e.g. creator, Natural kind, Artifact or causal chain.
The qualia structure can be seen as providing functional tags to words, linking the words to
a network of concepts as shown in (1).
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CONST : what xis made of

FORMAL : what xis
QUALIA : )

TELIC : function of x

AGENTIVE : how .xcame into being

For the work presented here, TELIC role and AGENTIVE role are of the most interest. For
example, for the noun boo#, read is a telic role verb and wr7ze is an agentive role verb.

Based on qualia structure, Pustejovsky [8] assume that the domain of individuals can be
structured into three, increasingly complex, conceptual types:

a. Natural types: Natural kind concepts making reference only to Formal and
Constitutive qualia roles; e.g. lion, rock, water, etc.

b. Artifactual types: Concepts making reference to Telic (purpose or function), or
Agentive (origin). e.g. knife, beer, teacher, etc.

c. Complex types: Concepts making reference to a relation between at least two types
from the other levels.

Pustejovsky [8] argues that a distinction between these two categories can be drawn by
employing a notion of intentionality. In other words, it should be reflected in the telic and
agentive roles. If no intentionality is involved, such words are natural types. On the
contrary, artifacts are identified by the telic and agentive roles.

3.Qualia relations in NCCVs. NCCVs can be basically divided into three groups
according to the part of the speech of the constituents in the compounds: VN, NV and VV.
V stands for a verb or a verbal morpheme and N stands for a noun or a nominal morpheme.
In this section, we will illustrate what qualia information (telic quale or agentive quale) the
Vs can indicate and how in these three types of NCCVs.

3.1. [VN] nominal compounds. We will start with [VN] Nominal compounds, which are
composed of two constituents. The first is a verb or verbal morpheme and the second is a
noun or nominal morpheme. This construction is modifier-headed with the head on the
right. There are four qualia relations to be found in this nominal compound construction.
3.1.1. V is the TELIC of the compound. In the compound z/eng-guo, the modifying verb
zheng‘steam’ relates to guo’s purpose, which is to steam food. The preferred interpretation
of this compound is that it is a pot for steaming food. The verb z/4eng is the telic role of the
nominal compounds as shown in (2).

zheng - guo
(2)| ARGSTR =[ARG 1 = tool |
QUALIA =[TELIC = zheng' steam' ]



TABLE 1.V is the TELIC of the [VN] compound

zheng-guo 75 steam-pot steamer/a pot for steaming food
chuan-piao | {22 summon-ticket | summons

kan-dao X T) chop-knife hacking knife/chopper
jiuhu-che 4P ZE | rescue-car ambulance

wo-shi [HINE=Y lie-room bedroom

yinyong-shui | X /K | drink-water drinking water

More examples are presented in table 1. All the head nouns are artifactual types except
shurwater’, which is a natural type. However, the compound noun yizyong-shui is an
artifactual type because the verb yzzpong‘drink’ gives a function (i.e., a Telic value) to the
head noun s/x7 and change it to an artifactual type [9]. Therefore, all the compounds of this
type are artifactual types.

3.1.2. V is the AGENTIVE of the compound. The modifying verbs relate to the origin or
bringing about of the objects described by the compounds in table 2. For example, the verb
zhi weave’ and the verb Au‘cry’ indicate the agentive roles of the compound z/47/~iz and
ku-sheng respectively, because brocade is woven of silk and cry is produced by crying.
lai-gao and /ai-xin are special because the verb /z7 ‘come’ is an unaccusative verb, which
has nothing to do with intensionality. All the head nouns and compounds in table 2 are
artifactual types except s/zeng and Au-sheng.

[ Zhi - jin
(3)| ARGSTR = [ARG 1= phys_obj ]
| QUALIA =[AGENTIVE = zhi' weave' |
TABLE 2. V is the AGENTIVE of the [VN] compound

zhi-jin 255 | weave-brocade brocade/ picture-weaving in silk
zuo-wen | YEXC | write-composition | composition
lai-xin /= | come-letter incoming letter
lai-gao kA | come-manuscript | incoming manuscript
hua-xiang | [#|{% | draw-portrait portrait
diao-xiang | fifif% | carve-portrait statue
chao-mian | #1f] | fry-noodle fried noodle
shu-ming | 44 | sign-name signature
ku-sheng | 5¢7= | cry-sound cry

3.1.3. VN is the TELIC of the compound. The nominal compounds in table 3 are all
deverbal nouns from verbal compounds or verbal phrases whose structure is verb-object.
Interestingly, the verbal compounds or verbal phrases indicate the purpose or function of
the noun form. For example, the compound guar-jia denotes a person who manages a
house and the literal meaning of the verb phrase gwarn jia is exactly managing a house.
Similarly, s/a-c/e refers to a tool which is used to stop a car (i.e. s%a che). All the
compounds of this type are artifactual types.



sha - che
(4)| ARGSTR =[ARG = tool ]
QUALIA =[AGENTIVE = sha che'stop a car'|

TABLE 3. VN is the TELIC of the [VN] compound
guan-jia | &5 | manage-house | housekeeper

sha-che M ZE | stop-car brake

tao-xiu E4h | encase-sleeve | sleevelet/sleeve-covering

bang-tui | ZFfifl | bind-leg leg wrappings

dou-du WAL | carry-abdomen | an undergarment covering the chest and abdomen

dian-jian | #4J5 | pad-shoulder | shoulder pad/shoulder padding
wei-qiang | [F[$% | enclose-wall enclosure

3.1.4. VN is the AGENTIVE of the compound. The compounds in table 4 are also
deverbal nouns from verbal compounds or verbal phrases whose structure is verb-object.
However, unlike the nominal compounds described in section 3.1.3, the verbal compounds
or verbal phrases do not show the telic roles but the agentive roles of the nominal
compounds. For instance, a paper-cut is created by cutting paper. The verbal phrase jiaz z/7
is the TELIC of the nominal compound j7ian-z/4i. All the compounds of this type are
artifactual types.

jian - zhi
(3)| ARGSTR = [ARG 1 = phys _obj |
QUALIA =[AGENTIVE = jian zhi' cut paper |

TABLE 4. VN is the AGENTIVE of the [VN] compound
jian-zhi | BY4E | cut-paper paper-cut/scissor-cut
jian-bao | Bi# | cut-newspaper | cutting/ newspaper clipping

3.2. [NV] compounds. Nominal compounds of this type are composed by two elements.
The first is a noun or nominal morpheme and the second is a verb or a verbal morpheme.
We identify three qualia relations in this type of compounds.

TABLE 5. NV is the AGENTIVE of the [NV] compound

tian-fu Kt | god-give natural gift
xin-de 45 | heart-get what one has learned from work, study etc.
huo-shao | k% | fire-burn baked wheaten cake

she-tui | #pW | snake-exuviate | exuviate
chan-tui | Wil | cicada-slough | cicada slough

3.2.1. NV is the AGENTIVE of the compound. The compounds in table 5 are deverbal
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nouns from verbal compounds or verbal phrases having a subject-predicate structure. The
verbal compounds or verbal phrases show the agentive quale of the deverbal nouns. For
example, the literal meaning of #a#-/u is a gift given by the god. All the compounds of this
type are natural types.

3.2.2. V is the AGENTIVE of the nominal. The compounds in table 6 are right-headed
constructions and the verbs on the right functions as nouns. In nominal compounds like
shi-diao, diao ‘to carve’ is a verb but it occupies the right-hand position of the noun. It has
been reanalyzed and functions as a noun although it cannot be used as a noun
independently [6]. §/%7 modifys the noun form of #Zzo and the verb form of ZZzo‘to carve’
reveals that s/47-diao is created by carving stones. While Zazo is the agentive role of the
compound, s%7 indicates the constitutive quale by specifying the material of the compound.
Besides diao, ke is another productive verb receiving a noun form class interpretation by
virtue of its being the right-hand member of a gestalt noun. All the compounds of this type
are artifactual types.

TABLE 6. V is the AGENTIVE of the [NV] compound
shi-diao | f4J§f | stone-carve carved stone

bei-diao | D1fifi | shell-carve shell carving
qi-diao % | lacquer-carve | carved lacquerware
ya-diao | FJiff | ivory-carve | ivory carving

bing-diao | yKJif | ice-carve ice sculpture /ice carving/ carved ice
shi-ke A% | stone-care carved stone
mu-ke K% | sood-carve woodcut

TABLE 7.V is the TELIC of the [NV] compound

ya-shua 7l tooth-brush toothbrush

fa-shua Kl hair-brush hair brush

guo-gai R pot-cover pot cover

ping-gai | 5 bottle-cover cap

Xiu-tao e sleeve-encase sleevelet/sleeve-covering

bei-tao wWE quilt- encase bed sack

bei-zhao | & quilt-cover quilt cover

mian-zhao | [fij & face-cover face guard

hua-zhan | H E art-exhibit art exhibition

shou-kao | F4% hand-lock handcuffs

xie-dian | L shoe-pad shoe-pad

wendu-ji | J&/E 1t | temperature-measure themometer

xueya-ji I %+t | blood pressure-measure | tonometer

bi-xi VL writing-brush-wash writing-brush washer
small tray for washing brushes




3.2.3. VN is the TELIC of the nominal. Similar to the compounds in table 6, the verbs in
the compounds in table 7 also undergo reanalysis because they occupy the right-hand
position of nouns. But, unlike 4e, some of these verbs can be used as a noun by adding a
suffix -z7 (- ) to them, e.g. dianzi, shuazi, gaizi and zhaozi. These compounds are also
right-headed constructions. Interestingly, the reverse forms of the compounds are
verb-object verbs or verbal phrases and can specify the purposes of the VN nominal
compounds. For instance, ya-s/ua is something to brush teeth (i.e. s/ua ya) and bi-xi is
used to wash writing-brush (i.e. x7 47). It is interesting that tzo-xz in table 3 and x7zu-tao in
table 7 has the same meaning. The only difference between them is the order of #zo and x7u.
The former is VN compound and the latter is NV compound. There are some productive
patterns such as N-s/ua, N-dian, N-z4ao N-ji and N-z/4an. All the compounds of this type
are artifactual types and the vast majority of these compounds are tool nouns.
3.3. [V1V2] nominal compounds. The nominal compounds of this type are from verbal
compounds or phrases, which are composed of two verbs or verbal morphemes and have a
structure of coordination or verb-object.
3.3.1. V1V is the TELIC of the nominal compound. It can be seen from table § that the
verbal form of ViV reveals the function or purpose of the nominal compound. For instance,
bian-ji denotes persons who specially compile (47az) and edit (/7) books, magazines or
something like this. 4a7/~guan is a tool which is used to open(4z7) and shut(guar) something
like radios. dazo-yan is a person who directs(azo) one’s act(yaz). Both bian-ji and kai-guan
have a structure of coordination. The structure of dwo-yan is verb-object. All the
compounds of this type are artifactual types.

TABLE 8. V1V, is the TELIC of the [V1V2] compound

bian-ji gw%E | compile-edit editor

cai-gou K select-purchase a person who makes purchases for an
organization or enterprise

kan-hu EP look-protect nurse/look after

cai-feng ¥4t | cut-sew tailor

zhuang-shi | 27 adorn-decorate adornment

pu-gai fi73 | spread-cover bedding/bedclothes

kai-guan | 3% | open-shut switch

bu-tie KNG subsidize-allowance | subsidy

dao-yan SyE | dierct-act director

ban-wu % | accompany-dance | dancing partner

TABLE 9. V1V is the AGENTIVE of the [V1V2] compound

diao-ke J#Z)] | carve-engrave grave
diao-su J#E¥E | carve-mould sculpture
chuang-zuo | f/J{E | create-write creation
jian-zhu A5 | build-construct building
gong-xian | Gk | contribute-dedicate | contribution
shang-ci "G | reward-grant award

ji-lu it 3% | write-record record




3.3.2. V1V; is the AGENTIVE of the nominal. It can be seen from table 9 that the verbal
form of V1V reveals the origin or the bringing about of the nominal compound. For
example, diao-ke is created by carving (d7ao) and engraving (4e). All the compounds of this
type are artifactual types.

3.4. Summary. To sum up, generally speaking, there are three constructions to form
NCCVs: VN, NV and VV,. The verbal elements in these constructions can indicate the
telic roles or agentive roles of the compounds in different ways as illustrated in table 10.
Nearly all the NCCVs are artifactual types and most of the head nouns are artifacutal types
too.

TABLE 10. Qualia relations in NCCVs

VN | Vis TELIC wo-shi i} % zheng-guo 754 | modifier-head
yinyong-shui U FH 7K
Vis AGENTIVE zhi-jin Z187 ku-sheng S¢7 | modifier-head
VN is TELIC guan-jia & 2 sha-che #]%- | deverbal nouns
tao-xiu E Al

VN is AGENTIVE | jian-zhi 894K jian-bao Bi4k | deverbal nouns
NV | NV is AGENTIVE tian-fu KM chan-tui B deverbal nouns

V is AGENTIVE shi-diao f7Jiff mu-ke K% modifier-head;
V-to-N reanalysis

VN is TELIC ya-shua 7 kil bi-xi ZE¥% modifier-head;
V-to-N reanalysis
ViV | ViVais TELIC bian-ji 2% kai-guan JF5¢ | deverbal nouns
dao-yan i
V1V2 is AGENTIVE | diao-ke fi%] ji-lu id3% deverbal nouns

By and large, VN construction is most productive and NV construction is next to it
followed by V1V construction. Actually, deverbal nominal compounds are predominantly
conventionalized and their productivity is much more restricted. Thus, the most productive
construction is VN in which the V indicates the telic or agentive role. Many productive
compounding patterns can be identified. Next section will examine these patterns.

4. Productive compounding patterns. VN nominal compounds are morphologically
productive. A monosyllabic noun or nominal morpheme can be modified by a lot of verbs
or verbal morphemes (especially disyllabic verbs) and form a group of nominal compounds.
While some nominal morphemes are free and can occur as independent words, such as
ren( \ ), che(%#) and chang(/ ), other nominal morphemes are bound, such as s/47( % ),
Jia(%), jirtBl) and wu(?¥)). Some of the bound nominal morphemes are so productive that
they look like suffixes. However, different from typical suffixes like -z//=) , -er¢~ /L) and
-tou(- >k ), these bound morphemes have clear semantic content. Above all, the content
words which they are derived from can be retrieved. For example, jzz is derived from the
noun word z/uan-jia(% 5%) ‘speacialist’, jiffl) from j7i-gi/HL#%) ‘machine’ and wu#))from
wu-ti{ ) 1K) ‘object’. What’s more, native Chinese speakers usually regard the compounds



formed by these nominal morphemes as right-headed nominal compounds rather than
derived nouns. They are not typical suffixes and at best quasi-suffixes.

The most productive nominal morphemes can be divided into two groups. One is related

with persons and the other is related with other things.
4.1. Ns referring to person. These nominal morphemes can be added to verbs or verbal
morphemes to form agentive nominals. Pustejovsky [7] and Busa [2] identify two types of
agentive nominals: individual-level nominals (ILNs) and stage-level nominals (SLNs).
There are a series of distinctions between these two types of nominals. ILNs are associated
with the telic role, expressing ability or capacity or a habit. For example, whereas a smoker
refers to an individual who has the habit or the inclination to smoke with some of regularity,
a violinist can be minimally characterized as an individual who has the ability of playing
the violin. Smoke and play violin are telic roles of smoker and violinist respectively. On the
other hand, SLNs express a temporal property and are associated with the agentive role,
denoting the unique event of bringing about and proceeding the existence of an individual.
For instance, it is the event of #aveling on vehicle that makes a person a passenger. 77ave/
on vehicle is the agentive role of passenger.

All the productive nominal morphemes of this type are equivalent to the English suffixes
such as -e7;-or or -Zsz. Unlike English suffixes, however, some of these nominal morphemes
such as yuan(i3), jia(5), shi(Wi), shou(F.), shi(1-), sheng(*) and zu(%) tend to form
ILNs, but others such as 7ez(' A ) and 4e(% ) tend to form SLNs. In the ILNs, the verbs or
verbal morpheme indicate the telic of the compounds. For example, j7as/: drive’ shows the
function of jias/i-yuan‘driver’ and 4u‘read’ indicates the bringing about of @u-z/e ‘reader’.
More examples are presented in table 11 and 12. Note that z4uc/i-ren ‘compere’ is an ILN.

TABLE 11. V is the TELIC of the ILN

jiashi-yuan | 253§ 5 | drive-personnel | driver
bang-shou #F | help-hand helper
sheji-shi %1t | design-master designer
shoucang-jia | Ytk 5 | collect-specialist | collector
chuanjiao-shi | f£2{f- | preach-bachelor | preacher
fuwu-sheng | lk55%E | serve-student server
shangban-zu | F¥tj% | work-race office worker
zhuchi-ren F#F A | host-person host

TABLE 12. V is the AGENTIVE of the SLN

daiyan-ren | fC = A | Speak for-person | spokesperson
faxing-ren | & 47 A\ | publish-person | publisher
cheng-ke | XK ride-guest passenger
you-ke W% visit-guest visitor

4.2. Ns referring to other things. The statistics of the distribution of the two quales (i.e.
TELIC and AGENTIVE) within compounds shows that they are used with apparently
different frequencies. It is clear from table 13 that the productive patterns prefer TELIC to



AGENTIVE: Most nominal morphemes, namely g7/ #% /), shif % ), chang(%), zhan( V),
chang(] ), yuan(Fi), zhi(4%), yao(#j) and yif{X) only select TELIC Vs. Out of 75 VN
compounds containing s7/#/[) in Hownet dictionary, 93% of these are TELICselecting. All
the Vs in the compounds containing s/4eng are agentive roles of the compounds. pz(rifJand
wu(¥)) can be modified by telic Vs as well as agentive Vs. Specific examples are given in
table 14. A careful examination reveals that the productive morphemes preferring TELIC
Vs are artifactual types, e.g. chang() and jif#l), while those preferring AGENTIVE Vs
are natural types, e.g. sheng(75) and wu(¥)). In other words, nouns or nominal morphemes
of artifactual types are more inclined to select TELIC Vs than those of natural types.

TABLE 13. The distribution of the TELIC and AGENTIVE in VN compounding patterns

Patterns Total! | TELIC AGENTIVE | Other
V-qi(#%) ‘implement’ | 63 63=100% | 0 0
V-shi(%E) ‘room’ 18 18=100% | O 0
V-dao(/]) ‘knife’ 17 17=100% | O 0
V-chang(3%) ‘field’ 16 16=100% | 0 0
V-zhan(¥) ‘station” | 14 14=100% | 0 0
V-chang(J ') ‘factory’ | 13 13=100% | O 0
V-yuan(fi) ‘yard’ 8 8=100% | 0 0
V-zhi(4X) ‘paper’ 6 6=100% |0 0
V-yao(%) ‘medicine’ | 6 6=100% |0 0
V-yi(fX) ‘instrument’ | 4 4=100% | O 0
V-ji(71) ‘agent’ 33 30=90% | 3=10% 0
V-ji(#L) ‘machine’ 75 70=93% | 0 5=7%
V-che(%) ‘vehicle’ 22 16=73% | 5=23% 1=4%
V-chu(4t) “place’ 7 5=71% 0 2=29%
Vopin(#h) ‘article’ |35 | 21=60% | 12=34% 2=6%
V-wu(#) ‘thing’ 19 8=42% 8=42% 3=16%
V-sheng() ‘sound’ | 9 0 9=100% 0
TABLE 14. the quale in VN productive patterns
chucang-shi figk = | store-room storeroom | TELIC
liangang-chang | /%4¥) | make steel-factory | steel plant | TELIC
dayin-ji FTEIML | print-machine Printer TELIC
tiaowei-pin AR & | flavor-article flavoring | TELIC
fangzhi-pin g4 | weave-article textile AGENTIVE
shi-wu Yy eat-thing food TELIC
chuban-wu H %) | publish-thing publication | AGENTIVE
jiao-sheng ny = cry-sound cry AGENTIVE

! Only disyllabic and trisyllabic compounds are examined.
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The fact that TELIC patterns are more productive can be explained. The telic role
encodes the characterizing function or purpose of an entity, while the agentive role
expresses the coming into being of an entity. Clearly, real artifactual concepts such as
“knife”, “room” and “machine” are intentionally defined by reference to both AGENTIVE
and TELIC [8]. In some sense, TELIC is more important than AGENTIVE because every
artifactual object is created for some specific purpose. In fact, for such objects, it is difficult
to imagine creation without purpose. The telic quales are usually not shared by other
members of the same category. For instance, various knives have a quite different purpose
(e.g. 7o chop, razor, scissor, stab, scrape) and therefore the category of “knife” can be
subcategorized by these specific purposes, as seen in Chinese VN compounds like
kan-dao, ti-dao, jian-dao,ci-dao and gua-dao (see table 15 and figure 1). The verbs modify
the specific purpose of the noun #zo and distinguish it from other sorts of knives. For
example, in 4azn-dao, the verb Aan‘chop’ distinguishes dzo from other sorts such as #-dao.
kan-dao refers to a subtype of dzo ‘knife’ used to chop something. Likewise, #-dao refers
to a subtype of @zo used to raze (#) something. In a word, telic quale plays more significant
role in subcategorization than agentive quale.

TABLE 15. V-dao
kan-dao | ik JJ | chop-knife | chopper
ti-dao #17) | raze-knife | razor
jian-dao | B J] | scissor-kinfe | scissors/ shears
gua-dao | /] | scrape-knife | scraper/ scraping cutter
ci-dao | #l| JJ | stab-knife bayonet

1 1 | | 1 1
[ ti-dao ] [ kan-dao ] [ jian-dao ] [ gua-dao ] [ cai-dao ]

FIGURE 1. The subcategorization of dzo

5. Differences between Chinese and English in word formation. Numerous examples
described above show many differences between Chinese and English in word formation.
First of all, Chinese uses compounding process to create new words more often than
English. It can be seen from the fact that many compounds in Chinese cannot be translated
as compounds in English, but derived nominals or deverbal nouns. For example, the
English equivalent of 4az-dao (X J] literally, chop-knife) is cAopper, a derived nominal.
Ku-sheng(5& 7 literally, cry-sound) is translated as ¢7y, a deverbal noun.

Secondly, VN nominal compounds in Chinese are often translated as NN compounds in
English for two reasons. First, in English a verb cannot modify a noun directly and it must
become a gerundive nominal before modifying a noun. For instance, Chinese VN
compound yinzyong-shui (X FH1 7K literally, drink-water) is translated as arinking water rather
than @rink water. Second, compared to English, Chinese compounds are in favor of VN
construction rather than NN construction as in words like zao-z/i-chang (i&E4%) " literally,
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make-paper-mill) ‘paper mill’ and wo-s/47 (kiF %= literally, lie-room ) ‘bed room’. Although
zhi-chang 1s good in Chinese, it is less common than zao-z/i-c/sang. In Peking University
modern Chinese corpus, the number of occurrences of z/4i-chang is 136 and that of
zao-zhi-chang is 672.

Thirdly, as shown in (6), a tri-syllabic Chinese VN compound may have a different
internal structure from its English equivalent, an NN compound.

(6) Chinese VN compound: (noun;+verb)+noun;
English NN compound: nounx+(verb+ez)/noun>+verbal noun

Let’s take ge-cao-ji (E|EH| literally, cut-hay-machine) for example. Its English equivalent
is /ay cutter. They correspond to different structures as illustrated in figure 2 and figure 3.

Noun

Verb Noun

AN
Ve|rb Noun

ge cao
FIGURE 2. The internal structure of ge-cao-ji

Noun

/T

Noun  Noun
N
hay Verb er
o
FIGURE 3. The internal structure of /ay cutter

In the first structure, the verb ge combines with the noun cao to form an verbal compound
ge-cao. Then the verbal compound combines with the noun /7 to form the nominal
compound ge-cao-ji. In the second structure, however, the verb cxs combines with the
suffix -e7 resulting in a noun cusfer. Then the noun cuzzer combines with the noun /4ay to
form the nominal compound /4ay cutter. The (verb+er) position may be a deverbal noun as
in words like bicycle park, whose Chinese equivalent is cun-che-chu (17 7 4t literally,
store-bicycle-place)

These differences between Chinese and English in word formation are due to a general
difference between isolating languages and inflected languages. Isolating languages want
agglutinative inflectional markers, while inflected languages have a lot of derivational
affixes. Compounding is regarded as one means of word formation especially productive
for isolating languages such as Chinese.

6. Application. The analysis of qualia information in NCCVs presented in this paper could
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be potentially useful for a variety of NLP tasks. One obvious application is natural
language understanding. Pustejovsky [7] looks at the relative transparency or opacity of
how a noun refers as expressed in the value of the noun’s qualia structure. He refers to this
property as referential transparency and defines it as follows:

(7) The REFERENTIAL TRANSPARENCY of an NP is a characterization of the
specificity of qualia values for that NP.
(i) If an NP is only weakly constrained by the values of its qualia, then it is
referentially opaque.
(i1) If an NP is strongly constrained by the values of its qualia, then it is referentially
transparent .

Referential transparency can captures the intuitive distinction between the informativeness
of the nominal types. The more transparent a noun is, the more information it can provide.
There is a range of transparency and these are not absolute categories, except in the case of
pronouns such as s/%e and proper nouns such as Mary, which are referentially opaque NPs,
in that there is no mode of explanation (i.e. quale) suggesting how this term denotes. The
other end of the spectrum are nouns such as baker, lecturer and bread. We argue that
NCCVs such as zwo-jia(literally, write-specialist)‘writer’ and zuzo-pzn (literally, write-article)
‘writing”  are more referential transparent than other nouns such as s/z‘books’, in that the
telic role of zwo-jia  and the agentive role of zuo-pin are indicated literally by the
modifying verb (i.e., zwo‘write’). The degree of referential transparency of a noun will
determine the default interpretation of how a phrase is semantically reconstructed within an
ambiguous environment. Consider the following examples.

(8)a. k= O
ZhangSan de shu
ZhangSan POSS book

‘ZhangSan’s books’

b. X fr fEx wW B
Zhe wei zuojia de shu
the CL writer POSS book
‘The writer’s books’

c. X A AfEx W RS
Zhe wei zuojia de  zuopin.
the CL  writer POSS writing
‘The writer’s works’

The default interpretation of (1a) is #se books belonging to ZhangSan because the [NP; de
NP:] construction usually expresses a relation of possession. Although the possession
interpretation is also available for (1b), its default interpretation is #ze books written by the
writer, because the telic role from the agentive nominals seems to override the
constructional meaning, namely possession meaning. (1¢) has only one interpretation: #ze
works written by the writer. The possession meaning has been ruled out because both the
subject and the complement are NCCVs and the verb z«o in these two compounds override
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the construction meaning completely. (9a) is an example of complement coercion. Gan
‘rush’ selects event function as its complement, but s/Zz‘book’ cannot satisfy its
requirement. Therefore, gaz coerces s/« to assume an event type. The agentive role of the
complement noun s/4z makes it possible. The default interpretation of (9a) is 70 rus/h ro
Jinish writing the book. However, the reconstructed event in (9b) is not writing the paper
but editing the paper. 1t is because the bian-ji (literally, compile-edit) is an NCCV and
more transparent than s/« in that its literal meaning can reveal its telic role (i.e. edit) (see
3.3.1).

(9afk IETF S S NS L

wo zhengzai gan zhe ben shu.

I being rush the CL book

‘I am rush to finished wrizing the book.

b4 1EAE R S NI

bianji zhengzai gan zhe ben book.
editor being rush the CL  book
‘The editor is rushing to finish edizing the book.’

In a word, the high degree of transparency of NCCVs can help disambiguation.
Additionally, it can reduce the degree of difficulty of text comprehension. The more
NCCVs a text contains, the easier it is to understand since NCCVs are much more
transparent than other nominal compounds. For example, it is much easier to interpret the
VN compounds than NN compounds in that there is a covert predicate to be reconstructed
in the paraphrase of the latter while the predicate is overt in the former. E.g., zaoz/Ai-chang
(1&4K8) ) is much easier to understand than z/47-chang (48) ) .

Another important use is in the process of new words or Unknown Words (UWs). UWs
are always a challenge for NLP. As well as known, some compounding patterns are very
productive and it is impossible and uneconomic to add all the compounds to the lexicon.
The optimal arrangement will be to list frequent and idiosyncratic compound forms in the
lexicon and use the compositional rules for forms which are not listed in the dictionary
since their meaning is compositional. A given compounding pattern usually has a
paraphrase pattern®. For example, V-ckang(] ) means a factory which is used for V since
the V always denotes the telic role of the compound. E.g., zaoz/i-chang means a factory
which is used for making paper (zao z/i). The paraphrase pattern can help in the automatic
interpretation of UWs. Nangjiu-chang ( B % | literally, make-alcoholic
beverages-factory ) is not listed in the Hownet Dictionary, but its meaning can be predicted
based on the paraphrase pattern, namely, @ factory which is used for making alcoholic
beverages.

Besides, this work also has important consequences for applications in multilingual
natural language processing, especially English-Chinese translation. It is important to note,
however, that not all Chinese NCCVs can be translated as NCCVs in English as mentioned
in section 6. Neither translation from English to Chinese nor the reverse is straightforward.
In this sense, it is better for the Chinese-English dictionary for machine translation to

2 See [10] for further discussion about productive compounding patterns and their paraphrase patterns.
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include as many NCCVs as possible.

7. Conclusion. Under the theoretical framework of qualia structure, this article addresses
the semantic relations of NCCVs in Chinese. It turns out that the verbal elements in
different constructions can indicate the telic role or agentive role of the nominal compounds
in different ways. Nearly all the NCCVs are artifactual types and most of the head nouns
are artifactual types too. The VN compound construction in which the V indicates the telic
is highly productive and many productive compounding patterns can be identified. This
study also reveals many differences between Chinese and English in word formation. The
analysis of qualia information in NCCVs presented in this paper could be potentially useful
for a variety of NLP tasks such as natural language understanding (especially
disambiguation), automatic interpretation of unknown words and Chinese-English machine
translation.
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