
Annotating the Predicate-Argument Structure of Chinese Nominalizations

Nianwen Xue

University of Colorado
The Center for Spoken Language

Boulder, CO 80309-0594
Nianwen.Xue@colorado.edu

Abstract
This paper describes the Chinese NomBank Project, the goal of which is to annotate the predicate-argument structure of nominalized
predicates in Chinese. The Chinese Nombank extends the general framework of the English and Chinese Proposition Banks to the
annotation of nominalized predicates and adds a layer of semantic annotation to the Chinese Treebank. We first outline the scope of the
work by discussing the markability of the nominalized predicates and their arguments. We then attempt to provide a categorization of the
distribution of the arguments of nominalized predicates. We also discuss the relevance of the event/result distinction to the annotation of
nominalized predicates and the phenomenon of incorporation. Finally we discuss some cross-linguistic differences between English and
Chinese.

1. Introduction
This paper describes the Chinese NomBank Project, the
goal of which is to annotate the predicate-argument struc-
ture of nominalized verbs in Chinese. The Chinese Nom-
bank extends the general annotation frameowork of the En-
glish Proposition Bank (Palmer et al., 2005), the Chinese
Proposition Bank (CPB) (Xue and Palmer, 2003), and the
English Nombank (Meyers et al., 2004) to the annotation
of nominalized verbs in Chinese. Like the CPB project, the
Chinese NomBank adds a layer of semantic annotation to
the Chinese TreeBank (CTB) (Xue et al., 2005), which is
an on-going project that currently has a corpus of 500 thou-
sand words. The Chinese Nombank annotates two types
of elements that are associated with the nominalized predi-
cate: argument-like elements that are expected of this pred-
icate, and adjunct-like elements that modifies this predicate.
Arguments are assigned numbered labels (prefixed by ARG,
e.g., ARG0...ARGn) while adjuncts receive a functional tag
(e.g., TMP for temporal, LOC for locative, MNR for man-
ner). A predicate generally has no more than six arguments
and the complete list of functional tags for adjuncts and
their descriptions can be found in the annotation guidelines
of this project.
The Chinese NomBank also adds a coarse-grained sense
tag to the predicate. The senses of a predicate, formally
called framesets, are motivated by the argument structure of
this predicate and are thus an integral part of the predicate-
argument structure annotation. Sense disambiguation is
performed only when different senses of a predicate re-
quire different sets of arguments. These senses are the same
senses defined for the corresponding verbs in the Chinese
Proposition Bank, but typically only a subset of the verb
senses are realized in their nominalized forms. The ex-
ample in Table 1 illustrates the Chinese Nombank anno-
tation of two nominalized predicates ”��development”
and ”��/planning”, and the Nombank annotations added
to the parse tree are in bold. The frameset identifiers for
both predicates are f1. Of the four expected arguments for
”��/development”, ARG0 the cause or agent, ARG1 the
theme, ARG2 the initial state and ARG3 the end state or
goal, only ARG1 is realized and it is ����(”cross-

Strait relations”) . ”��/deveopment” also has a modifier
labeled ARGM-TMP, ��(”hereafter”). The other nom-
inalized predicate in this example, ”��/planning”, has
two possible arguments, ARG0 the planner and ARG1 the
thing that’s being planned. ARG0 is ”��/Straits �/two
�/sides” and ARG1 is realized as a prepositional phrase
”�/regarding ��/hereafter ����/cross-Straight re-
lations �/DE ��/development”
While this general annotation framework is the same as the
English and Chinese Proposition Banks, in this paper we
will focus on a few issues that are unique to the annotation
of nominalized predicates. The rest of paper is organized
as follows. In Section 2. we will first outline the scope of
our work and discuss the markability and non-markability
of the nominalized predicates and their arguments. Certain
nouns in Chinese are not true nominalizations even though
there exists a verb that shares the same morphological form
with it. In addition, not all modifiers of a nominalized pred-
icate can be considered as its arguments or adjuncts. Some
modifiers only occur with the nominal form of a predicate
but never with its corresponding verb form. In this case
they are not considered to be arguments of the predicate.
In Section 3., we show that the ways in which arguments
are realized are very different for verbs and their nominal-
izations. The arguments of a nominalized predicate are of-
ten realized within a noun phrase. However they can occur
outside of a noun phrase when the predicate occurs with
a support verb. We then discuss the relevance (or irrele-
vance) of the event/result distinction to the annotation of
nominalized predicates and the phenomenon of argument
incorporation in Section 14. In Section 5., we discuss some
cross-linguistic differences between Chinese and English.
Finally, Section 6. summarizes this paper.

2. Scope of the work
The goal of this project is to annotate the argument struc-
ture of the nominalized verbs (or deverbal nouns). We
start by sifting through all nouns that shares the morpho-
logical form1 with some verb and annotate the subset that

1Unless otherwise noted, by morphological form we mean the
way a word is written, not by how it is pronounced. This is admit-

1382



IP

NP-SBJ VP

ARG0/REL2 VV VP

����
the two sides

of the Straights

�
can

PP-DIR VP

ARG1/REL2 VV NN

P NP SUP/REL2 REL2

�
regarding

NP DNP NP ��
conduct

f1

ARGM-TMP/REL1 NP DEG NN ��
plan

��
hereafter

ARG1/REL1 � REL1

����
cross-Straight

relations

f1

��
development

The two sides of the Taiwan Straits can plan the development of the cross-Strait relations hereafter.

Table 1: Argument structure of nominalized predicates

have similar argument structures as their verbal counter-
parts. Not all nouns that have a similar verbal form is a
nominalization. For example, ��can be used as both a
noun (“executive authority”) or a verb (“exercise executive
authority”). While the nominal form and verbal forms are
clearly related, the do not share the same arguments. The
verbal form is a predicate that requires an agent, an exec-
utive that exercises the authority, while the nominal form
does not need one and is not a predicate. Similar nouns are
��(”travel or tourism”), ��(”exercise or fitness”),�
�(”weave or textile”), etc.. For some nouns, some of their
senses are nominalizations while others are not. For exam-
ple, ��can be used as a noun (“professor”) or a verb (“to
teach”). When it is used as a title, e.g.,���(”Professor
Wang”), clearly it is not a predicate of any kind. On the
other hand, in ����(“English professor”), it is a pred-
icate that takes ”��/English” as its argument. In fact it is
closely related to its verbal form, e.g., �/he ��/teach �
�/English (“He teaches English). For the purpose of this
project, we are only interested in nouns that are nominal-
izations of its verbal forms.
Even when a noun is a true nominalized predicate, not all
of its modifiers are legitimate arguments or adjuncts of this

tedly an unorthodox use of the concept.

predicate. Some modifiers can only co-occur with the nom-
inalized form and cannot co-occur with its corresponding
verbal form. We are only interested in arguments and ad-
juncts that can co-occur with both the nominal and verbal
forms of the predicate. When making this judgment our
criteria are semantic rather than syntactic. For example, an
adverb that is an adjunct to a verb is almost always realized
as an adjective when it modifies the nominalized predicate,
but it is still considered to be an adjunct to the nominalized
predicate even though its syntactic category has changed.
For example,”��/thorough” is an adjunct (ARGM-MNR)
of the nominalized predicate ”��/survey” because it can
also be used as an adverbial modifier of its verbal coun-
terpart. This is illustrated in (1). Also notice that ARG1
is a noun phrase when the predicate is a verb while it is a
prepositional phrase when the predicate is nominalized.

(1) a. ���
UN

��
industry development

��
organization

��
recently

[ARGM-MNR ��
thoroughly

][REL ��
survey

] �
ASP

[ARG1 ���
Tumenjiang

��
region

��
industrial

��
project

��
status

].
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”The UN Industry Development Organization re-
cently thoroughly surveyed the status of the indus-
trial projects in the Tumenjiang region.”

b. ���
UN

��
industry development

��
organization

��
recently

[ARG1 �
regarding

���
Tumenjiang

��
region

��
industrial

��
project

��
status

] ��
conduct

�
ASP

[ARGM-MNR ��
thorough

][REL ��
survey

]

”The UN Industry Development Organization re-
cently conducted a through survey regarding the
status of the industrial projects in Tumenjiang Re-
gion.”

In Chinese due to the lack of the morphological variations,
the adjectival and adverbial modifiers often share the same
form, just as the nominal and verbal forms of a predicate do.
The most reliable difference is their syntactic distribution.
Certain modifiers of nominalized predicates are typically
noun-specific and should not be marked as an argument or
adjunct of the nominalized predicates. With a few excep-
tions, determiner phrases (DP) and quantity phrases (QP)
modifying the nominalized predicates are not annotated as
arguments or adjuncts of the nominalized predicate because
they are not possible arguments or adjuncts of their verbal
form. This is illustrated in Example 2:

(2) a. ��
recent

�
DE

�
one

�
CL

[REL ��
survey

] ��
show

...

...

”A recent survey shows ...”

b. ...
...

,
,

��
arise

��
some

[ARGM-MNR ��
negative

] [REL

��
effect

] �

”..., some negative effects arose.”

Exceptions are made for determiner phrases and quantity
phrases that can also be modifiers of verbs, e.g., ”�/five
�/times” ,”�/three �/days”, etc.. These modifiers are
typically expressions of duration and frequency.

When the nominalized predicate is the head of a relative
clause, the relative clause as a whole is generally not an ar-
gument or adjunct of this nominalized predicate. However,
its arguments or adjuncts may be found inside the relative
clause as in (3).

(3) ��
report

��
believe

�
,

[ARG0 ��
Asian

��
financial

��
crisis

]

[ARG1 �
on

��
world

��
economy

] [SUP ��
create

] �
DE

[REL

��
effect

] �
than

��
previously

��
estimate

�
DE

��
serious

�

”The report believes the effect that the Asian financial
crisis created on the world economy is more serious
than what is previously estimated.”

3. Argument distribution
This section describes the typical syntactic realizations of
the argument structure of nominalized predicates and the
attachment ambiguity that arises in determining their de-
pendency relations.

3.1. Arguments inside NP

Predicate is head of NP In many cases all arguments of
a nominalized predicate can be located within the NP in
which it is the head. Syntactically the arguments are re-
alized as modifiers of the predicate. In Chinese, with rare
exceptions these modifiers are to the left of the head. De-
pending on their semantic relation to the predicate, they
should either be tagged as an argument (ARGn) or an ad-
junct (ARGM). The argument / adjunct distinction is drawn
along the same lines as the arguments and adjuncts of the
verbs: the argument are selected by the predicate and thus
must fulfill the selectiona restrictions of the predicate. The
ARG0 of” ��/cooperation”, for example, must be of mul-
tiple parties and must be animate entities that are capable
of cooperating. The adjuncts (ARGM), on the other hand,
can modify a wide range of predicates. Nominalization is
generally accompanied by the adjective/adverb conversion:
verbal predicates are modified by adverbs while nominal-
ized verbs are modified by adjectives, even though these
modifiers share the same semantic content. Therefore, we
use the same functional tags to categorize the ARGMs of
the verbal and nominal predicates, independent of their syn-
tactic category.

(4) �
this

�
one

��
region

��
become

[ARG0 ��
Straits

�
two

�
side

]

[ARG1 ��
scientific technological

�
,

��
economic and trade

] [REL ��
cooperation

] �
DE

��
best

��
place

�
.

”This region became the best place for scientific and
technological, economic and trade cooperation.”

Predicate is modifier of NP head There are cases where
the nominalized predicate is the modifier of another noun
that is the head of the entire noun phrase. When the head
noun of this phrase is also a nominalized predicate, as illus-
trated in (5), distinguishing the arguments of the modifier
from those of the head amounts to a form of ambiguity res-
olution:

(5) �
this

�
be

���
Zhejiang Province

��
prepare

�
DE

[ARGM-TMP

�
”

��
Nineth Five-Year Plan

�
”

��
duration

] [ARG1 �
toward

�
outside

��
economic and trade

] [REL ��
development

]

[head ��
planning

] ��
outline

�
.

”This is the planning outline for the foreign economic
and trade development during the Nineth Five-Year
Plan that Zhejiang Province has prepared.”
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Occasionally the head of the NP that a nominalized predi-
cate modifies is an argument to this nominalized predicate.
This happens when the predicate functions as a reduced rel-
ative clause, as illustrated in (6):

(6) [REL ��
survey

] [ARG1 ��
subject

]�
be

�	
Beijing

��
metropolitan area

��
fourteen

�
to

���
thirty-five

�
year

�
DE

��
youth

�
.

”The subjects of this survey are youths between
fourteen and thirty-five years old living the Beijing
Metropolitan area.”

3.2. Predicate is subject

One characteristic of Chinese is the wide-spread use of
topic constructions. When a nominalized predicate occu-
pies the subject position, the topic is often an argument of
this predicate. This is illustrated in (7).

(7) ��
recent years

�
in

�
,

[ARG1 �
China

�
South Korea

�
two

�
country

��
between

�
DE

��
economic and trade

��
exchange

]

[REL ��
development

] ��
rapid

�
.

”In recently years, the economic and trade exchanges
between China and South Korea developed rapidly.”

3.3. Predicate occurs with a support verb

As is often the case, the nominalized predicate occurs with
a support verb. Some support verbs have little or no se-
mantic content and are generally there to fulfill a syntactic
function. Other support verbs do add meaning to the nomi-
nalized predicate:

(8) a. ��
Japan

�
also

�
at

��
China

��
relevant

��
agency

�
DE

�
invitation

�
,

�
toward

[ARG1 ��
China

��
Changchun

�
to

��
Huichun

�
DE

��
railway

�	
along

��
region

] [ARGM-MNR

��
comprehensive

] [REL ��
development

] [SUP

��
conduct

] [REL ��
survey

] �
.

”Japan also conducted a survey on the compre-
hensive development of the area along the railway
from Changchun to Huichun, at the invitation of
the relevant agencies of China.”

b. [ARGM-LOC �
at

�	
international

	�
affairs

�
inside

] �
,

[ARG0 ��
European Union

�
and

��
China

] [SUP

��
conduct

] �
LE

[ARGM-MNR �
very

	
good

] �
DE

[REL ��
cooperation

] �
.

”In international affairs, China and European
Union also have had very good cooperation.”

Some support verbs are ”passive-oriented” and their pres-
ence is accompanied by a reversal of the arguments. One
such example is 
(9):

(9) ��
presently

�
,

[ARG1 ��
Chinese

��
economy

] �
even

�
easy

[SUP 

get

] [ARG0 �	
international

�

environment

] �
DE

��
influence

�
.

” At present, Chinese economy is even more likely to
be influenced by the international environment.”

By definition, a support verb is considered to be a support
verb only if it at least shares an argument with the nomi-
nalized predicate. Whether the nominalized predicate also
shares the adjunct modifiers of the support verb is a much
more difficult question. This answer partly depends on the
level of semantic content of the support verb and partly de-
pends on the nature of the adjunct. In general, the less se-
mantic content the support verb has, the more likely that the
adjunct is licensed by the nominalized predicate. This is
another area where much of the ambiguity resolution needs
to be done. Our policy is to mark the adjunct as belong-
ing to the nominalized predicate when it is clearly licensed
by the nominalization, not the light verb. The (numbered)
arguments are always marked. In (10a), the syntactic ad-
junct of the support verb ”
�/strengthen” is part of a split
argument of the nominalized predicate ”��/cooperation”
and therefore must be marked as such. In (10b) the loca-
tive PP is clearly licensed by the nominalized predicate ”�
�/cooperation” and therefore should be marked as such.
This is also made possible by the fact that ”��/conduct”
has little semantic content.

(10) a. [ARG0-CRD ��
ASEAN

] [ARG0-CRD �
with

�
China

�
Japan

�
South Korea

] [SUP 
�
strengthen

] [REL

��
cooperation

] �
.

”ASEAN strengthens its cooperation with China,
Japan and South Korea.”

b. [ARG0 ��
China and foreign countries

]

[ARGM-LOC �
in

��
industry

�
,

��
agriculture

�
,

��
trade

�
,

��
culture and education

�
etc.

��
aspect

] [SUP ��
conduct

] �
LE

{ �
many

	
kinds

} [REL ��
cooperation

] �
.

” China and foreign nations cooperated in many
ways in industry, agriculture, trade, culture and ed-
ucation and other areas.”

In (11), it is clear that the underlined adverbial is licensed
by the support verb ��, not by the nominalized predicate
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��. It is also worth noting that this particular support verb
has its own semantic content.

(11) �

through

���
further

[SUP ��
expand

] [ARGM-DIR �
toward

�
outside

] [REL ��
cooperation

] ...
...

”through further expanding foreign cooperation...”

It is possible that a verb is a support verb in some cases but
not in others. A verb should not be marked as a support verb
when it does not share an argument with the nominalized
predicate, even though it may share an argument in other
context.

3.4. Predicate is inside a prepositional phrase

When a nominalized predicate occurs in an NP that is the
complement of a prepositional phrase, its argument can
generally be found outside the prepositional phrase. This
argument is often the (logical) subject of the matrix clause.

(12) �
this

�
CL

��
report

�
be

[ARG0 �
by

��
US

��
Harvard

��
University

�
and




California

��
University

�
DE

��
well-known

��
expert

��
scholar

] �

through

[ARGM-TMP �
nearly

�
six

�
CL

�
month

] �
DE

[REL ��
research

] �
after

��
propose

�
DE

�
.

”This report was presented by well-known researchers
and scholars from Harvard University and University
of California after six months of study.”

Whether the argument of a nominalized predicate can be
found outside the prepositional phrase also depends on the
preposition. Some types of prepositions do no allow argu-
ments of the nominalized predicate to be found outside the
prepositional phrase:

(13) ����
The Customs

�
should

[P�]
to

[ARG1 ��
national

��
treasury

�
and

��
economy

] [REL ��
development

] ��
make

�
even

�
big

�
DE



contribution

�
.

”The Customs should make an even bigger contribu-
tion to building the nation’s treasury and ecnomy.”

We have not exhausted all possible context in which nomi-
nalized predicates can occur, but these are typical scenarios
when nominalized predicates and their arguments can be
found.

4. Event / Result distinction and argument
incorporation

The argument structure of a nominalized predicate is
largely independent of whether it denotes an event or a re-
sult in the sense that the number and type of arguments the
predicate takes does not change regardless of whether the

predicate has an event or result interpretation. ��has an
event reading in (14a) indicating the act of the survey. In
(14b), on the other hand, it has a result reading, indicating
the result of the survey. However, it both cases it has two
expected arguments, ARG0 the agent that conducts the sur-
vey and ARG1 the target of the survey, even though only
ARG1 is realized in (14b). The event/result distinction is
clearly an important one but since the main concern of this
project is the argument structure, it is set aside for future
work.

(14) a. [ARG0 ���
UN

��
industry development

��
organization

] [ARGM-TMP ��
recently

] [ARG1

�
regarding

���
Tumenjiang

��
region

��
industrial

��
project

��
status

] [SUP ��
conduct

] �
ASP

[ARGM-MNR

��
thorough

][REL ��
survey

]

”The UN Industry Development Organization re-
cently conducted a through survey regarding the
status of the industrial projects in Tumenjiang Re-
gion.”

b. ��
here

�	
latest

�
one

�
CL

[ARG1 ��
investment

�

environment

] [REL ��
survey

] ��
show

�
,

��
US

�
,

��
Japan

�
,

���
EU

�
etc.

���
investor

��
widely

��
think

�
,

��
Shanghai

��
investment

�

environment

�
DE

��
comprehensive

	
conditions

�
already

��
have

��
obvious

��
advantage

�
.

”A latest local survey on investment environment
shows that investors of US, Japan, and EU, etc.
widely believes that Shanghai’s comprehensive
conditions for Shanghai has an obvious advantage
in the comprehensive conditions of investment en-
vironment.”

Related to the event / result distinction is the phenomenon
of incorporation, where the nominalized predicate absorbs
one of its argument. When this happens the nominalized
predicate takes on the meaning of both the predicate and the
argument and loses the event interpretation. In this sense it
is similar to the result interpretation of a nominalized pred-
icate. Unlike the result interpretation, however, incorpo-
ration does change the argument structure. When an ar-
gument is incorporated into the nominalized predicate, the
nominalized predicate is labeled as both the REL and the
label of the argument it incorporates. For any given predi-
cate, incorporation may occur in some cases but not in oth-
ers. (15a) illustrates the incorporation of an argument of
”��/invest” into the nominalized predicate while (15b) is
an example where that no incorporation has taken place.
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(15) a. 	
by

��
last year

���
December



end

�
,

�
zone

�
in

�
already

��
cumulatively

��
establish

��
business

�������
1614

�
CL

�
,

�
total

[REL-ARG2 ��
investment

] �
reach

���
one point two billion

��
dollar

�
.

”By the end of December of last year, cumula-
tively 1614 businesses have been established in the
zone. Total investment reached 1.2 billion dollars.”

b. ��
recent

�
one

�
CL

�
period

�
,

���
Shangdong Province

��
diligently

��
improve

��
investment

�

environment

�
,


�
accelerate

�
toward

�
outside

��
open

�	
step

�
.

” During a recent period, Shangdong Province has
been diligently improving its investment environ-
ment and accelerating its steps of opening to the
outside world.”

5. Comparison with English

The issues we have discussed so far are surprisingly sim-
ilar to those described in the English Nombank guidelines
(Meyers, 2005) where they discussed issues related to the
annotation of nominalized predicates for the English Nom-
bank. There are also notable differences between the two
languages. The first has to do with the fact that Chinese
verbs and their nominalizations share the same form. On
purely morphological grounds, there seems to be little ev-
idence to support the noun-verb distinction for the same
Chinese word. As a result, the concept of nominalization
is not one without controversy in Chinese linguistics, espe-
cially the Chinese language processing community. How-
ever, as we have demonstrated in Section 3., the arguments
of verbs and their nominalizations are realized very dif-
ferently. This lends support to the position that there are
indeed differences between Chinese verbs and their nomi-
nalizations. For practical purposes, the lack of a formal dis-
tinction between the nominal and verbal forms is conducive
to our annotation effort. We are able to a large extent use
the same lexical guidelines (called frame files) used in the
annotation of verbs for the annotation of their nominaliza-
tions. The second difference lies in the relation between
the nombank annotation and its underlying syntactic anno-
tation in the treebank. One difference between Chinese and
English is that in Chinese, with rare exceptions, a prepo-
sitional phrase that (syntactically) modifies a verb phrase
generally precedes the verb phrase. This is the case even
if the verbs takes a noun phrase as its object and there is a
semantic dependency between the prepositional phrase and
this object. In English this semantic dependency can be
represented by attaching the prepositional phrase at differ-
ent levels: it can be attached at the same level as the verb
if the prepositional phrase modifies the verb or it can be at-
tached at the same level as the noun phrase if it modifies

the noun phrase. The option of representing the seman-
tic dependency in syntax and attaching the prepositional
phrase to the noun phrase is not available to Chinese be-
cause while the noun phrase follows the verb the preposi-
tional phrase precedes the verb. This semantic dependency
is better addressed in semantic annotation. This is illus-
trated in Table 1, where ARG1 of the nominalized predicate
��(”planning” is the prepositional phrase to the left of
the support verb ��(”conduct”).

6. Summary
In this paper we described the Chinese Nombank Project, a
project is closely related to the Chinese Proposition Bank.
We outlined the scope of the project and discussed the
markability of the nominalized predicates and their argu-
ments. We then a categorized the distribution of the ar-
guments of nominalized predicates. We also discussed the
relevance of the event/result distinction to the annotation of
nominalized predicates and the phenomenon of incorpora-
tion. Finally we discussed some cross-linguistic differences
between English and Chinese. The first phase of the project
has been completed. Over twenty thousand instances of
nominalized predicates have been annotated from the 500
thousand word CTB. This is comparison with over eighty
thousand verbal predicate instances.
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