An Empirical Research of Non-core Argument Case
Markers Under Semantic Events

Chengwen Wang
School of International Cultural Exchange
Central University of Finance and Economics
Beijing, China
chengwen_wang15@126.com

Abstract—Case markers play a crucial role in unveiling
argument relationships within Chinese sentences, contributing
significantly to a deeper comprehension of both the syntactic
and semantic aspects of these sentences. This study adopts a
perspective rooted in semantic events to analyze the distinctive
syntactic environment that differs from prepositional phrases
functioning as adverbials, which serves to introduce non-core
arguments. It centres on the syntactic distribution environment
where event attribute nouns are attached to the semantic main
events as sentence subjects or objects, subsequently marking the
environment for non-core arguments. Subsequently, case markers
for non-core arguments were annotated in a multi-genre corpus,
accumulating 643 sentences featuring annotated case markers for
non-core arguments. Drawing from these annotated resources,
this study empirically examines the syntactic and semantic char-
acteristics of case markers for non-core arguments. Specifically,
the research explores their role as syntactic constituents in
introducing non-core arguments, their correlation with the main
event, and their influence on selecting core predicate verbs within
the sentences.

Index Terms—non-core argument, semantic event, case marker

I. INTRODUCTION

In previous argument studies, scholars have primarily fo-
cused on determining the number of argument roles to estab-
lish and how to differentiate between core and non-core argu-
ments based on specific syntactic or semantic criteria. Yuan [1]
established a hierarchical system of argument roles for Chinese
verbs, defining 17 typical argument roles in Chinese. Lu
Chuan [2], [3] divided the case system into four levels: the first
level being #&(case), the second level including i fh(role) and
1% 5% (scenario), the third level encompassing seven categories:
A (agent), & K (patient), AF {4 (experiencer), F & (stative),
% {8 (means), PF 3% (environment), and #R FH(reason). These
seven categories at the third level can be further subdivided
into 22 semantic cases. Zhu [4] defined 14 semantic roles.
Meng [5] expanded on Ding [6]’s perspective and, in the
Dictionary of Verb Usage, categorized 14 classes based on
the types of noun objects in verb-object structures. Subsequent
scholars [7]-[9] have held different viewpoints on the number
of cases, leading to various insights into the nature and
classification of cases.

Regarding the markers used to introduce non-core argu-
ments, the opinions of most scholars are generally consistent:
prepositions serve as typical formal indicators for non-core
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arguments in Chinese, allowing the arguments of predicates
to appear in adverbial positions. Therefore, in tasks involving
the annotation, identification, or extraction of argument roles,
the focus is predominantly on exploring prepositional case
markers, with a typical emphasis on their occurrence in
adverbial positions [10].

In contrast to the traditional viewpoint that emphasizes
prepositions introducing predicate arguments in adverbial po-
sitions, there are numerous other Chinese cases where this
is not the norm. For instance, consider sentences like “i&
ol fth S SR R ) [ PR At E R AR BT T AR (BT A 2K (The
reason he woke up late is that he played games for a long
time last night)” and “FXFEM B 7EREE Z H0XE) (I do
this to obtain more rewards)”. From a semantic understanding
perspective, in the first sentence, the main event “#2Hf(woke
up late)” is encapsulated within the construct “3& F¥%*HY R
[H(the reason * is)” and the subsequent part of the construct,
marked by “f&(be)”, presents the causal argument of that
event. In the second sentence, semantically, the main event
is “FIXFEMI do this)”, and the verb “& FE(intends to)”
conveys the purpose argument. Words like * & 7E(intend to)”
and “E A (want to)” effectively connect the event and purpose
arguments. By closely examining the two aforementioned
examples, it becomes evident that exploring formal markers
beyond prepositions governing objects in adverbial positions
offers a broader approach to investigating non-core argument
formal markers. Simultaneously, analyzing the structure and
semantic relationships between main events and non-core
arguments (especially propositional non-core arguments) from
a semantic events perspective holds crucial theoretical signif-
icance in clarifying the event semantics of sentences.

II. SEMANTIC EVENTS

Xiao Guozheng [12] pointed out that grammatical events
are defined from the perspective of language generation,
while semantic events pertain to the comprehension of natural
language meanings. He also indicated that semantic events are
one aspect of symbolic events. Applying the aforementioned
theory, he analyzed the semantic event of the sentence “H Hi
56 ZEAE RN L 2R B A A — R FE B B 1B A SR R 2%
Z . (Recently, a base of the US military in the southeastern
part of Syria was attacked by the Quds Force of Iran)”.

180



From a syntactic perspective, the core triggering word of
this event is “i& £(to encounter)” and the corresponding
syntactic form reveals the event as “3& Z E I EE(H RA X
Ik €227 (The US military base was attacked by the Quds
Force of Iran)”. In terms of meaning, the corresponding event
for this sentence is “fFtRA FIRIRIEZF FEHM - (The Quds
Force of Iran attacked a US military base)”. Xiao pointed out
that in semantic analysis, it is important to establish the easily
operable correspondence between spaces, as demonstrated
by “BHEE X IIRREFEEFH - (The Quds Force of Iran
attacked a US military base)”. This forms the foundational
pattern and cognitive basis for language intelligence. From
the perspective of meaning, the content structure of the event
is simpler than what is highlighted from the syntactic angle.
When expressing similar meaningful events, the sentence *“ff
B ik R 222 R o (The Quds Force of Iran attacked
a US military base)” appears more frequently.

From the perspective of natural language understanding, it is
important to emphasize the analysis of semantic events within
sentences and to represent the results of semantic analysis.
Only when the original event semantics corresponding to cog-
nition are clearly represented, can further intelligent language
analysis be built upon it. Here, let’s take the sentence “F;
N7 7 SESAI ate an apple)” as an example to illustrate the
relationship between grammatical events and semantic events
through the analysis of transformations of the prototype base
sentence and its semantic events. For example:

Example (1):

a. IIZ TR - (1 ate an apple.)

b. IERELIZ T - (Apple, I ate.)

c. TABEIELRIZT - (1 ate the apple.)

d. SERYEFNZ T o (The apple was eaten by me.)

From an objective perspective, the statements conveyed by
the four sentences above are consistent, which is “F¢FZ T 3
(I ate an apple)”. Example (1a) is the most direct linguistic
expression corresponding to this objective event. Example
(1b) takes the form of a subject-verb predicate sentence,
placing “3% 5 (apple) ” in the prominent subject position to
highlight it. Example (1c) employs a “4(ba)” construction to
indicate the disposal of “f2f(apple)”. Example (1d) uses a
passive voice sentence to convey a passive meaning. Different
linguistic expressions depend on the speaker’s perspective and
communicative intentions. However, from the perspective of
intelligent language understanding, the expression form of Ex-
ample (1a) serves as a foundational pattern and cognitive basis.
In semantic analysis, the underlying semantic representation
corresponding to it should also be identified.

III. FORM OF NON-CORE ARGUMENT MARKER

From the above discussion, it can be observed that there
are times when the events emphasized by grammatical forms
do not directly correspond to semantic events. This introduces
challenges to the research paradigm of utilizing syntax directly
for semantic analysis. In the case makers of non-core argu-
ments in Chinese, there are typical structures where preposi-
tional phrases introduce objects as adverbials, as well as other
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structures beyond those like “i& A& Kl /&B(The reason
for A is B)”. Therefore, in this study from the perspective of
semantic events, we explore formal markers that can introduce
non-core arguments aside from prepositions. We particularly
focus on analyzing the relationship between propositional non-
core arguments and the main event.

A. Form of Case Marker

Starting from a formal perspective and combining obser-
vations from corpora, the forms of case markers can be
categorized as follows:

(1) “A*B”

This form represents a closed framework, for ex-
ample, “FE*5% ifi(beside *)”, indicating #& FlT(location),
“[Al*Tfi(because *)”, indicating J& [l(reason), and “5+*#H
¥.(compared with *)”, indicating Hﬁiﬁ(comparison). In addi-
tion to this, there is another type of closed-form case marker,
for instance, “3& Al * )R Kl (the reason for causing *)”, where
the intermediate component generally represents a main event.
The non-core argument component of this framework typically
appears externally, and the differences between these two
patterned case markers will be further detailed in the next
section.

(2) “A*”

This form has been a primary focus in previous studies
on argument case markers. It often involves prepositions
introducing related argument components.

(3) “*A”

In previous research, trailing case markers have often been
considered as complementary components of the “A*” pat-
tern, with the main element emphasizing argument seman-
tics still determined by the “A” in “A*B”. For example, in
“f£* I (on*)”, the directional meaning is determined by the
“fE(on)” element. However, there are differing viewpoints
suggesting that postpositions can also independently serve as
argument markers. For instance, in the sentence “f/R{% 2 HIRT
%, F—H7EE F5(When you were not here, T was reading)”,
“HIES {3 (when)” effectively marks it as the temporal argument
of the subsequent event.

(4) “FA*

This kind of argument marker in the middle has rarely
appeared in previous research on argument case markers.
It mainly refers to certain verbs that connect two events,
indicating causal conditions or other relationships between
them.

The verb “j& Af{(to cause)” represents the relationship be-
tween the main event and its causal argument. Its typical
expression pattern is “JRE+ i i+ FFHf(Reason + result
in + main event)” . The causal component can be fulfilled by a
predicate element, as seen in the sentence CREFFEEAS
FEENEERINET - (The prolonged damp and cold
weather caused my dad’s shoulder inflammation to worsen
again)”.

The verb “HBUi# T (depends on)” indicates the relationship
between the main event and its causal argument. Its
common expression pattern is “E F 4+ BUR T+ R
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(K #8)(Main event + depends on + cause/basis)”.
The causal component is often fulfilled by a predicate
element, as seen in the sentence “F & HRELE MBI T

BORZB AW P N P 57 A 2 52 % (Whether

the future can popularize depends on whether technology
continues to progress and mature, and whether user experience
keeps improving and becoming more refined)”.

The verb “E7E(aim at)” indicates the relationship between
the main event and its H f*J(purpose) argument. Its common
expression pattern is “FEF{F+ 57E+ H(Main event + aims
at + purpose)”. The purpose component is often fulfilled by
a predicate element, as seen in the sentence “% 5 i ;X ML
EEk I E R BT AR ) (Traders do this aiming to evade
China’s capital controls)”.

B. Relationship Between Case Markers and Semantic Events

For the case marker “A*B”, the introduced argument often
has the potential to form two different patterns with the main
event.

Example (2):

a. ERFBEBEREZAT, WEREFAMIRE. At better for
you not to make a decision until you’ve thought it through.)

b. HTFRHARKHEEBRGI, KREXRERFE AT (For
the sake of everyone’s well-being, please try to stay home as
much as possible.)

Example (3):

a.JE OV B SR IR (9 32 2 R R AR AT X B b 7 A SR Y
B LW R TG T P 7 42 7 284 - (The main reason
for the strong atmosphere of caution is that the tightening of
loans related to real estate by banks has led to a shift in market
expectations.)

b. At 2 B b AT TR R N T 4 S AR i PR PR D At AT TR
THS T B WIFIEAE - (The reason I feel that both of them
have entered a period of fatigue is because it seems that they
have both forgotten their initial dreams.)

Comparing the examples from the Example (2) group and
Example (3) group, it can be observed that in Example (2),
the underlined markers of the form “A*B” primarily introduce
non-core arguments of the main event, with the semantic
core of the main event positioned outside the frame structure.
However, in Example (3), the main event is embedded within
the formalized markers, and specific non-core arguments are
subsequently expressed through judgmental sentences. The
relationship diagram between the formalized markers, non-
core arguments, and the main event is depicted in Figure 1
and Figure 2.

Non-core

Argument
Non-core
Argument
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Figure 1:  The relationship diagram between non-core
arguments and events corresponding to the Example (2)

group.
Y>>
<o Cranzen s>

Non-core
Argument

Figure 2:  The relationship diagram between non-core
arguments and events corresponding to the Example (3)

group.

In Figures 1 and 2, the arrows represent relative positional
relationships. The upper and lower parts of each figure rep-
resent different sets of positional relationships. For instance,
in Figure 1, the introduced argument of the case marker can
appear before or after the main event. As for the pattern in
set (3), fewer scholars have discussed it. In this pattern, non-
core argument case markers are often filled by event attribute
nouns, attached to the semantic main event. Therefore, in the
subsequent study of case markers, the focus is primarily
on this type.

C. Annotation of Non-core Argument Case Markers

1) Definition of Non-Core Argument Case Marker: The
non-core argument case markers focused on in this paper
mainly refer to specific marking patterns formed when abstract
nouns like “[5 &l (reason)” and “T £ (tool)” which represent
event attributes, are attached to the semantic main event. For
example, in the sentence “J&ARIJEEEB (The reason for
A is B)”, the “HYJJ& [Fl(the reason)” attaches to the semantic
main event A, and the [ [5(reason) argument B is presented
through the “#&(be)” construction. In this example, “i& f5* 1]
JE [ (the reason for *)” forms a closed-frame marker. In some
cases, only the marker formed by event attribute nouns may
appear, such as in “ARJJEEZB(The reason for A is B)”.

2) Guidelines for Annotating Non-core Argument Case
Markers:

a) Case Marker Annotation: In this paper, we use
“<>” to annotate case markers that highlight argument se-
mantics. This primarily includes event attribute nouns attached
to the semantic main event, as well as components used in
conjunction with event attribute nouns to emphasize argument
semantics. For example:

Example (4)

a T8 B BT NRE W R B A <R > (FET)H I B0
FZEMN“EZFKELN] - (The current reason why Snowden is
“unable to fly to Latin America” is because he is considered
a “national enemy” by the United States.)

b.<FHRCH<[RE >EEECE)E R 2B IEL
2R R . (The causes leading to “public opposition”
often stem from bureaucratic corruption or errors in social
governance.)
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In example (4a), the marker is “J& Kl (reason)”, attached after
the main event. In example (4b), the marker is the « SR B I
[Al” frame structure.

b) Annotation of Syntactic Core Predicate: We uti-
lize “()” to annotate the syntactic core predicate that links
the semantic main event with the argument component. The
core predicate is typically represented by a single verb and
occasionally by a phrasal structure formed by a verb and a
preposition. For example:

Example (5)

a L N 8597 B BLHK W K2 1< H B> (FE T)[H% 37
— 3C R 1 BB 9 S AR T IR S5 HIBA ] - (The purpose of
establishing the talent development platform, Internet Univer-
sity, is to cultivate a workforce that possesses expertise in both
Internet technologies and life services.)

b. 2 15 - F I <[ RIS AR KRR B2 B 4 PR BECRI) [
LEFREFEEE)(E %) - (The reason behind the incident
involving Lv Qinghai is widely suspected to be closely linked
to covert maneuvers by the ”"Shenma Group.”)

In example (5a), the core predicate verb “7£ T (be attributed
to)” serves to link the semantic main event “i%3. A\ 7 3557
£ HEK M K 2% (to establish an internet university platform for
cultivating talents)” with the purpose argument component “%%
I — B B R SO AR T AR SS IR ffiL(to cultivate a team
that is proficient in both the internet and life services)”. In
example (5b), the equivalent core predicate verb “FlI*H X (be
related to)” functions similarly, forming a phrasal structure
with a preposition.

¢) Annotation of Non-core Argument Components:
In this paper, we employ “ () * and “[]” to annotate non-core
argument components of semantic main events performed by
nominal and predicate elements, respectively. For example:

Example (6)

a R E AR <RIE>CR) (BB SR A RK
“F) - (The basis for determining “rough equivalence” lies
in the level of economic and social development.)

bU—FE” “—IIEI <G RS AR BEESH - N
AT B T N #8411 - (The outcomes of “one-man rule”
and "unilateralism” inevitably lead to the stifling of discourse
and sow the seeds of corruption in power.)

In example (6a), the fK#f(basis) argument of the main
event is performed by a nominal element. In example (6b),
the %% %R (result) argument of the main event is performed by
a predicate element.

3) Statistics of Non-core Argument Case Marker Annota-
tions: From a multigenre corpus comprising encyclopedic
content, news, microblogs, and patents, we extracted 19,439
candidate sentences using nine event attribute nouns' like “J&
[Fl(reason)”. Following the definition and annotation guide-
lines for non-core argument case markers, we annotated a total
of 643 sentences containing established non-core argument
case markers.

'These nouns primarily include J& X (reason), 2% F(result), H ii(purpose),
K #& (basis), #fFH(material), 77 2\(manner), T. & (tool), A [E](time), and

i (location).
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In this paper, we regard the sequence composed of non-
core arguments, syntactic predicates, and case markers as a
typical sentence pattern for non-core arguments, taking the
form “NP/VP*(V)*<>". Here, “NP/VP” represents non-core
arguments as either nominal or predicate, “(V)” represents the
core predicate, and “<>" indicates the argument case marker.

Based on the annotated data, the number of labelled sen-
tences for different non-core argument roles and their typical
sentence patterns are shown in Table 1.

TABLE 1
INSTANCES OF THE NEIGHBOR ARGUMENT OF THE VERB “Z&AH(THINK
ABOUT)”
non-core . number of typical
number | ratio
argument roles sentence patterns
JER[H (reason) 272 42% 44
H K(purpose) 136 21% 8
1R#E (basis) 89 14% 9
25 B (result) 56 9% 4
T E(tool) 47 7% 9
77 70 (manner) 43 7% 8
643 100% 82

As can be seen from Table I, both the number of anno-
tated examples and the number of sentence patterns for ““J&R
[Hl(reason)” arguments are the highest. “H f](purpose)” argu-
ments come in second place. Such distributional data provides
us with an insight when dealing with non-core arguments
of verbs: we should not only focus on the syntactic distri-
butional environment where prepositional arguments function
as adverbial modifiers for predicates. It’s also worth noting
the syntactic distributional environment where event attribute
nouns, as observed in this paper, attach to semantically core
events as sentence subjects or objects.

IV. SYNTACTIC AND SEMANTIC ANALYSIS OF NON-CORE
ARGUMENT CASE MARKERS

From the above example, it can be observed that the non-
core argument roles defined in this paper exhibit systematic
distinctions from the traditional syntactic and semantic fea-
tures of prepositional arguments used as adverbial modifiers
when introducing non-core arguments. These distinctions in-
clude the syntactic role they play, their positional relationship
with the main event, and their selection with respect to the
core predicate verb in the sentence.

A. Syntactic Position and Syntactic Relationships

Non-core argument markers primarily appear in the head
positions of sentence subjects or objects, while the introduced
arguments correspondingly appear in the positions of the re-
spective subjects or objects. In other words, when the non-core
argument marker introducing the non-core argument appears
in the subject position, the non-core argument itself appears in
the object position. Conversely, when the marker appears in the
object position, the introduced non-core argument appears in
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the subject position, creating a distinct subject-object position
contrast characteristic. Its formal description is as follows:

Pattern 1: *Marker + Verb + Non-core Argument

Pattern 2: Non-core Argument + Verb + *Marker

In Patterns 1 and 2, the “*” generally represents the seman-
tically core event to which the non-core argument attaches,
typically in a predicative form. In terms of linguistic structure,
Pattern 1 treats the “Event + Marker” as the topic, thus
emphasizing the non-core argument component. On the other
hand, Pattern 2 treats the “Non-core Argument” as the topic,
highlighting the “Event + Marker”.

For various non-core arguments, the distribution of Patterns
1 and 2 has been analyzed based on their respective argument
roles. Specific details are provided in Table II.

TABLE 11
DISTRIBUTION OF SYNTACTIC POSITIONS BETWEEN NON-CORE
ARGUMENTS AND MARKERS

arg?lxe;lcngrreoles pattern 1 | pattern 2
J& [l (reason) 77 195
H %) (purpose) 4 132
K HE (basis) 8 81
25 F (result) 5 51
T E(to0l) 2 45
77 2 (manner) 2 41

98(15%) 545(85%)

The data from Table II clearly demonstrates that Pattern 2
(Non-core Argument + Verb + *Marker), where the marker is
attached to the core event and functions as the sentence object,
is the preferred syntactic structure across various argument
roles. This preference is primarily attributed to the relatively
complex expression of the core event. When the representation
involving the core event and the marker appears in the sentence
subject position, it can result in an imbalanced sentence
structure known as “top-heavy” construction.

B. Selection of Core Predicate Verbs

During the analysis of the corpus, it was observed that when
non-core argument markers appear in the subject or object
position, they impose strong selection restrictions on the core
predicate verb. These restrictions are primarily concentrated
within the following types:

A category of verbs that signifies judgment and explanation
is the verb “x&(be)”. It appears 519 times, accounting for
80.7% of the occurrences. “;&(be)” primarily affirms and
establishes connections, expressing semantics encompassing
equivalence, categorization, attributes, material, existence,
possession, comparison, explanation, condition, time, place,
and acquisition.

Example (7):

HAZFIPOMY R K2 & 17 M AR AN AR, fH{E KA - (The
reason for suspending the IPO is that the issuance price is
very unsatisfactory, and the valuation is too low.)
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Another category of verbs represents the meaning of judg-
ment and explanation, such as “/T'ffl:(lie in)”. There are 56
instances of this type, making up 8.7% of the total occurrences.

Example (8):

7=k B HFHTMLE) IR B AR K B2 B b RAE TR (K AL
7K« (The reason why the industry is optimistic about HTML
is largely because it reduces costs.)

Another category of verbs includes those that signify assum-
ing a role or becoming, using verbs such as “A{’(become)”,
“VEH(be)”, and “Z% fili(become)” . There are 52 instances of
this type, accounting for 8.1% of the total occurrences.

Example (9):

25 ] 3R 5 © 28 R AR b o 5CET T 3 B B R U
7o (Cross-border mergers and acquisitions have become
the most effective way for companies to capture new markets
rapidly.)

Another kind of verb is “include(f335)”, which expresses
inclusive meaning. Similar verbs include “H (have)”, etc.
There are 4 cases of such verbs, accounting for 0.6%.

Example (10):

X8 B 7T A Y TR R 32 B TR A TR
N X, T Z SR A X % o (The reasons for these
positions receiving “zero applications” mainly include the
work locations being in remote and challenging areas and the
professional requirements being relatively stringent.)

Another category comprises a frame structure, exemplified
by phrases like “5*H5 F*(be related to)”, which conveys
the meaning of association. This includes variations such as
“L+fg K BR(be related to)” and “5*H X R(be connected
to)”. In total, there are 2 instances, accounting for 0.3% of the
occurrences. These are primarily found in sentences denoting
causal arguments.

Example (11):

BT e R R R AR R AR BB B B B 4R
1" % - (The reason for Lv Qinghai’s “accident” is largely
suspected to be related to “Shenma” Group”. )

Table III presents the statistics of core predicate verbs in
sentences where non-core argument markers are located.

It can be observed that, in sentences where non-core argu-
ment markers introduce corresponding arguments as subjects
or objects, the core predicate verbs are typically verbs that
belong to the explanation, judgment, inclusion, or association
categories. Generally, these verbs do not involve specific con-
crete actions or descriptions of actions, nor do they encompass
terms indicating specific actions or states. Let’s illustrate this
with a set of examples:

Example (12):

a.3& A A 17 CPIS 8. 7% [N R K2 £ J7 i) - (The rea-
sons for the 8.7% increase in CPI in February are diverse.)

b. 5 BUX AL R 1 KeAT O KR TR PR AR ARl T %2

4% %

T - (The reason for this fiancé’s “aberrant behavior” is quite
simple - he is in love.)

c. B 22 MR RN B0/ 1 A N BT E 78 e A 1 7 5
PNt & BFH % - (The Thunder’s dominance in the Western

Conference is built on the straightforward and forceful method
of relying on him and Westbrook’s one-on-one plays.)
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TABLE III
CORE PREDICATE VERB STATISTICS IN SENTENCES CONTAINING
NON-CORE ARGUMENT MARKERS

core Vpel;i)dsicate number ratio
£ (be) 519 80.7%

7EF (lie in) 56 8.7%
i H(become) 29 4.5%
{EH (be) 17 2.6%
A(be) 4 0.6%
H(be) 4 0.6%
4% (include) 2 0.3%
?Fﬂ*ﬁ?@t(ob)e related 5 0.3%
H (have) 2 0.3%

i (allow) 2 0.3%

E = ﬁ'fif)c;{r:)gmate | 02%
FE 3 il (caused by) 1 0.2%
X {E(regard as) 1 0.2%
Al (become) 1 0.2%
FA1E(used as) 1 0.2%
&% (reach) 1 0.2%

dERE EPOER B KT HELET ERZA o (There
have been significant changes in the way the United Nations
selects its Secretary-General.)

As evident from the provided examples, most core predicate
verbs are adjectives that convey inherent qualities. These verbs
frame the non-core argument of the main event as the focal
point, without explicitly detailing the specific content of the
argument. Even in the context of example (12d), the emphasis
remains on expressing the concept of “change” rather than
elucidating the precise nature of the change undergone. In light
of this analysis, it can be inferred that when non-core argument
markers are situated in subject or object positions to introduce
corresponding arguments of the main event, the relationship
with the core predicate verb is subject to selectivity. Typically,
verbs that encapsulate explanatory, evaluative, inclusive, and
associative connotations are commonly enlisted for this role.

C. Grammatical Valency of Non-core Arguments

Through the observation and analysis of the corpus, it is fea-
sible to differentiate the linguistic units of non-core arguments
based on their nominal or predicative characteristics.

When predicate constituents function as non-core ar-
guments, their argument roles primarily include “J&R
[Hl(reason)” (141 instances,21.9%), “H f¥J(purpose)” (135 in-
stances,21.0%), and “ﬁﬁ(manner)” (31 instances,4.8%). For
example:

Example (13):

aZ; B ®/ M = 8 mHE o E B EE
TEREALREF, IWE NI . (The reason for Su
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Shi’s three-year stay in Huangzhou without realizing its
duration lies in the picturesque scenery of Wuchang Xishan
and the amiable locals within the mountains.)

bR IRFHAE R, & DAL SRR EE
H Y. (Facilitating the advancement of aquaculture produc-
tion serves as the primary purpose of individual ecologists’
research.)

S D '8 i /A7) S B
FEEEEE AR BEIREUR, [ SEIED o (The
approach to addressing the ’threat of civilization” involves
forsaking conventional commercial energy policies to
transition towards reduction.)

When nominal constituents function as non-core arguments,
their argument roles predominantly encompass instrument (45
instances, 7.0%), basis (84 instances, 13.1%), and result (36
instances, 5.6%). For instance:

Example (14):

aMt — FH 2 # z & &% W B L A
RLEERBS ZZIENL - (The sole instrument capable of
effectively delivering nuclear bombs is the long-range
strategic bomber.)

bIE Bt #1712 W M IE T 7 R HE KR
EXIH - CTHE IR - (The basis for the formulation
of diagnostic and treatment plans in hospitals relies on
X-rays, CT scans, or magnetic resonance imaging (MRI).)

c. %Il 4 M RIR AR 2 R [ Pkt & 3t 7] 85 )
HIE5 8 - (The negotiation and signing of the Comprehensive
Joint Plan of Action on the Iranian Nuclear Issue is the
outcome of collective efforts by the international community.)

At times, to convey the same semantic content, opting for
either nominal or verbal constituents is feasible. For instance:

Example (15):

alE Bt of 17 2 W f1 iR g7 7 2 H € B K TR
EXIH -~ CTEE XM FEYR - (The basis for formulating
hospital diagnostic and treatment plans relies on X-rays, CT
scans, or magnetic resonance imaging (MRI).)

b.E Bt 2t 17 2 Wr #1036 I 7 2 € B3R & A R
TEXMNA - CTHFEZBEILYR - (The foundation for devis-
ing diagnostic and treatment plans in hospitals primarily
involves examining X-rays, CT scans, or magnetic resonance
imaging (MRI). )

The statistical results for different argument roles of nominal
and verbal constituents are presented in Table IV:

TABLE IV
THE STATISTICAL RESULTS FOR DIFFERENT ARGUMENT ROLES OF
NOMINAL AND VERBAL CONSTITUENTS

B | HE | kR | R | g | IR
(rea- | (pur- (ba- (re- (to() i) (man-
son) | pose) sis) sult) ner)
NP(309 in-
stances. 48.1% 131 1 84 36 45 12
VP(334 in-
stances. 51.9% 141 135 5 20 2 31
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D. Dual Identification of Argument Roles

The term “X{ E I JC(Dual Identification of Argument
Roles)” in this context primarily refers to the phenomenon
where specific case markers are combined to highlight the
semantic of an introduced argument jointly. When separated,
each marker can individually contribute to identifying argu-
ment semantics.

Based on the differing positions of the primary event occur-
rence, it can be classified into the following two categories:

(1) The main event is positioned within the subject.

(1a) A+ JE A+Z&+B+FT Z(The reason for A is at-
tributed to B.)

(1b) A+HJ B BJ+52+H T+B(The purpose of A is to
achieve B.)

(1c) A+A9JE K +42&+E 94B(The reason for A is because
of B.)

(1d) & Ai+A+HT R El+Z+B(The cause of causing A is
B.)

(le) Fft A+A+JE F+7/&B(The reason for A is B.)

In the context of example 1a, the attachment of “H R A (the
cause)” to the main event, followed by the addition of the verb
“JZ(be)”, effectively clarifies that the object portion specifies
the specific cause of the preceding event. Simultaneously, by
appending “ffT El(caused by)” after argument B, it further
accentuates the non-core argument B as the “[5[Hl(cause)”.
These two components can independently appear without am-
biguity, serving to identify the causal argument unequivocally.
Therefore, the construct “A+HY & K+2+B+P72{(the reason
for A is attributed to B)” inherently entails both “A+HJ R
K+ +B(the reason for A is B)” and “A+Z+B+FTE(A is
attributed to B)”.

In the cases of 1b and lc, the addition of “y | (for)”
and “[& N (because)” immediately following the verb “;&(be)”
serves to accentuate the object as the “H HJ(purpose)” and
“J& Kl (reason)” arguments. The construct “A+F] H FJ+2Z+H
T+B” can deduce both “A+) H i+&+B” and “A+:&+H
T+B”.

The remaining examples, 1d and le, mainly use the “A*B”
frame structure to highlight the semantic role of non-core
arguments. The prepositions in “A*B” are mainly verbs,
prepositions or conjunctions.

(2) The main event occurs in the object position.

(2a) B+JE+iE +ARJRF(B is the cause that leads to
A)
(2b) B+ + T A+ARIJRFE (B is the reason why A.)

When the main event appears in the object position, the
dual marking of the causal argument takes the form of “A*B”.
For case 2a, its semantically equivalent expressions include
“B+2+ARJF (B is the cause of A)”, with the term “i&
Hi(to cause)”, effectively highlighting the causal semantics
of the component located in the subject position. In case 2b,
“B+sz+ N1 4+ARIRE (B is the reason why A)” can imply
“B+i2+AHJEE (B is the cause of A)”. The existence of “}
fT 2 (why)” is to accentuate the causal argument further.
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V. CONCLUSION

We approach the topic from the perspective of semantic
events, conducting empirical analysis based on corpus anno-
tations. We investigate the attachment of event attribute nouns
to semantic main events when they function as the subject
or object of a sentence, introducing non-core arguments. This
analysis focuses on the structure and syntactic-semantic char-
acteristics involved. We have gained the following insights:
Firstly, non-core argument case markers primarily appear
in the head position of sentence subjects or objects, with
the introduced arguments situated in corresponding subject
or object positions. The main event and non-core argument
distribution exhibit a distinct subject-object contrast. Secondly,
the core predicate verb is often a verb denoting explanatory,
categorical, inclusive, or relational meanings in sentences
where nominal argument case markers connect to the primary
event to serve as subjects or objects, therefore introducing
appropriate arguments. Typically, terms that have a specific
actual action meaning or describe a specific action or state are
not used to describe them. Lastly, through corpus observation
and analysis, linguistic units expressing non-core arguments
can be classified based on their nominal or predicate nature:
When predicate components serve as arguments, the primary
argument roles encompass JR F(cause), H W(purpose), and
77 I (manner). When nominal components function as argu-
ments, the principal argument roles involve L. E(tool), 1
¥ (basis), and 45K (result).

On the one hand, this study extends the forms of non-core
argument case markers, contributing to a comprehensive and
systematic investigation of argument case markers in Chinese.
On the other hand, the 643 annotated instances generated
during the research process can serve as linguistic examples
for scholars’ further studies.
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