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Abstract

Event semantics in general and event type
coercion in particular have been a challeng-
ing yet rewarding topic in verbal semantics
(Pustejovsky, 1995). However, there have
been few corpus-based empirical accounts
discussing the range of event type coer-
cions based on the lexical meanings of the
verbs. In this paper, we explore the possi-
ble types of event coercions for two verbs
of ingestion in Mandarin Chinese. In par-
ticular, we will show that different types of
coercions can be predicted by the bifurca-
tion of event-internal and role-internal at-
tributes proposed in the MARVS theory
(Huang et al, 2000). Data examined are
taken from the Chinese Gigaword Corpus
(LDC 2005) and accessed through Chinese
Word Sketch (Huang et al, 2005).

1 Introduction

In this paper, we will explore the possible types of
event coercions for two verbs of ingestion chil (to
eat) and hel (to drink) in Mandarin Chinese. We
select our data from the Chinese Gigaword Corpus
through Chinese Word Sketch Engine in order to
confirm and refine the argument role and lexical
semantic information for these two verbs.

In addition, we will use the MARVS theory to
explain and examine the different event types and
coercions of these two verbs of ingestion. When
we further explore the same event with these verbs
of ingestion, we can gain understanding into dif-
ferent event types.

The next section introduces the GigaWord Cor-
pus and Word Sketch Engine. We will then present
background of the MARVS theory. Thirdly, we
show empirical data such as the manual sense
analysis from the Chinese Wordnet Group (CWN
Group). Fourthly, we analyze and discuss the pos-
sible types of event coercions for two verbs of in-
gestion in Mandarin Chinese. Finally, we conclude
with predictions and future work.

2 Chinese Word Sketch

Explanations of Gigaword Corpus and Chinese
Word Sketch (CWS) can be found in Kilgarriff et
al. (2005), Huang et al. (2005), Ma and Huang
(2006) and Hong and Huang (2006).

The database for CWS is collected from Chinese
Gigaword Corpus, which contains about 1.1 billion
Chinese characters, including more than 700 mil-
lion characters from Taiwan’s Central News
Agency, and nearly 400 million characters from
China’s Xinhua News Agency. The segmentation
and tagging was performed automatically with
automatic and partially manual post-checking. The
precision accuracy is estimated to be over 96.5%
(Ma and Huang 2006).
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The Sketch Engine (SKE, also known as the
Word Sketch Engine) is a novel Corpus Query
System incorporating word sketches, grammatical
relations, and a distributional thesaurus.

The advantage of using Sketch Engine as a
query tool is that it pays attention to the grammati-
cal context of a word. In order to show the cross-
lingual robustness of Sketch Engine, as well as to
propose a powerful tool for collocation extraction
based on a large scale corpus with minimal pre-
processing, we constructed Chinese Word Sketch
Engine (CWS) by loading the Chinese Gigaword
to the Sketch Engine (Kilgarriff et al., 2005). All
components of the Sketch Engine were imple-
mented, including Concordance, Word Sketch,
Thesaurus and Sketch Difference.

3 MARVS Theory

The MARVS theory is the Module-Attribute Rep-
resentation of Verbal Semantics which is a theory
of the representation of verbal semantics that is
based on Mandarin Chinese data (Huang et al.
2000). In MARVS, there are two different types of
modules: event structure modules and role modules,
as well as two sets of attributes: event-internal at-
tributes and role-internal attributes which are
linked to the event structure module and role mod-
ule respectively, (Figure 1).

In the Module-Attribute Representation of Ver-
bal Semantics (MARVS) theory, lexical knowl-
edge is classified into two types: structural infor-
mation is represented by means of the composition
of atomic modules while content information is
represented by means of attributes attached to
these modules. In addition, the roles that partici-
pate in the event are represented in the Role Mod-
ules. So, the semantic attributes pertaining to the
whole event are called the Event-Internal Attrib-
utes. Moreover, the semantic attributes pertaining
to each role are termed Role-Internal Attributes.

Verb— Sensei — Eventive Information

A 4 h 4

Event Modules |—y Role Modules

| |

Event-Internal Role-Internal
Attributes Attributes

Figure 1: Module-Attribute Representation

In this paper, we will use this theory to explain
event selection and coercion of two verbs of inges-
tion chil and hel and define their different event

types.
4  Motivation and Goals

Ahrens et al. (2003) examines this theory in light
of English data and Mandarin Chinese data. In
their paper, they look at the near synonym contrast
of the verbs “put” and “set” based on data from the
sampler of the British National Corpus. Moreover,
they also examine the distributional differences
that exist for bai3 and fang4 in Mandarin Chinese.

The English verbs “put” and “set” seems syn-
onymous and interchangeable in most contexts
such as:

(1a) Put/set the book on the table.

(1b) He set/put the pin on the cushion.

(2a) ta zhengzai fang/*bai shu zai zhuo-shang

s/he DURATIVE put/set book at table-top

(2b) She is putting/setting the book on the table.

From this data analysis, they find out the near
synonym pair “put” and “set” or bai3 and fang4
have near complimentary distributions which
clearly indicate their semantic contrasts.

In their study, Ahrens et al. (2003) regarded
“put” as the roles of Agent, Theme, and Location
in its event structure with location having a role-
internal attribute of [+bounded]. “Set” has four
senses; one that involves the roles of Agent,
Theme and Location with a role-internal attribute
of [+position] on the Theme, a second one which
involves roles of Agent, Theme, and Location with
a role-internal attribute of [+position], a third one
which has three roles of Agent, Theme, and Predi-
cate and a fourth one which has two roles, Agent
and Theme, with a role-internal attribute of
[+restricted] on the theme.
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In this paper, we will use the MARVS theory to
explore event Selection and Coercion of two verbs
of ingestion chil (to eat) and hel (to drink). What
is interesting for chil and hel is that they have
overlapping meaning where one is an elaboration
of the other, called troponym by WordNet; in addi-
tion, they have very rich semantic extensions. We
take MARVS to explain the possibility of different
event module-attribute representations of the com-
plex meaning extensions based on automatically
analyzed distributional data from CWS.

5 Data Collection and analysis

We collect the data from the smaller (5 million
words) Sinica Corpus which shows that the domi-
nant sense of chil is to ingest solid food, while hel
is to ingest liquid. We also check related data from
the Gigaword Corpus with Chinese Word Sketch.
Based on these data and detailed manual analysis,
the sense inventory of chil and hel are given be-
low (Huang et al. 2006) in Example 1 and Example
2.

5.1 Sense Analysis
7~ chil 4
A= L [BWEHE - vC] HRIEARIHRE AN  FEA THO0400) ) © {eat,
00794578V » Thig!
HlE —RRTFEFMHBRTIEOL  HBRTREL  ERNAR -
B8 REFHOBHEALE ALRBEGTHRACLOES Sl L4
O - EREe -
W& BRI TFTIRGLA ZHRGH - EMECDRE L E —HE
PEAHZHBFTIE -
B4 EFEBEASHOANL  REATHE @ THBO A BALILS
LA AEE) 58 -
Example 1: Original sense of chil
g1 - hel-y &
wiex | D [BWEhe - VO | A5 > nom ] A5 iRy SR th Tl A B2
AN EESY o {drink, 00795711V}
F=H | - [FEEE > vO 1R SainT 2 i v A B BT sy
{drink, 00795711V }
8] L AFdPeL—dBER HECE>—mE D —HERARE —HEERF R
AEEE DY
e P E AL TR A BT AR R L AR R - AACRIR R 2T B
SAAEL > Al ERRAL -
e P PREEE  SHBNEHERAFHRIAORAEE TS EI OB
FERNR R ICEOMRRT -
W& AFERFRIERA FEANELSR L BAF A EFETa i
B RCBRYEFIE - Hay AW B BTG

Example 2: Original sense of hel
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Our data analysis focused on idioms of the two
verbs of ingestion chil and hel from CWS for this
study such as:

More usage for " chil |

Common usage

More usage for hel |

object | yao4 (medicine) ~ dongl
xil (foodstuff) ~ shi2 wu4

(foodstuff)...

xil fan4 (porridge) -
xi3 jiu3 (wedding
banquet) -~ nai3
shui3 (milk) ~ leng3
yin3 (cooling
drink)..

jiu3 (wine) ~ cha2 (tea) -
ku3 shui3 (complaints)...

Table 1: The common patterns for “chil” and “hel”

The above data collection and analysis in Table
1 suggests that one clear clue for a meaning ex-
tended or metaphorical use is the violation of se-
lectional restrictions. This is, in turn, facts that
should be extendable from CWS.

5.2  Neutralized Selectional Restriction

One set of challenging facts for selectional restric-
tions involves cases where they are neutralized.
For example, when an object has both solid and
liquid attributes, an object will be selected both by
“chil” and “hel” such as below (Hong and Huang,
2006):

(1) chil xil fan4

to eat porridge
(2) helxilfand

to drink porridge

These neutralization effects can also be found
with metaphoric uses. For instance, both wedding
banquet (xi3 jiu3) and afternoon tea time (xia4 wu3
cha?2), can be selected by both verbs chil and hel.

Therefore, the widely shared intuition that the
two verbs of ingestion chil and hel select solid
and liquid food respectively is supported by vari-
ous dictionaries and preliminary observation of
corpora.

In terms of eventive verbal semantics, this fact
suggests that the general event of ingestion is fur-
ther classified according to the nature of the pa-
tients involved. However, corpus data show that
there are significant counter-examples, such as be-
low:

(3) chil/hel xil fan4

to eat/ drink porridge
(4) chil/hel xi3 jiu3d

to eat/ drink wedding banquet
(5) chil/hel nai3shui3

to eat/ drink milk

Further examination of the situations involved in
each of these counter-examples show that they rep-
resent three different kinds of event coercion as
discussed below.

6 Chinese Word Sketch Results

The Sketch Difference is one of the most powerful
functions of the Word Sketch Engine. This is a
very efficient tool for doing contrastive studies.
This function will be shown as the common pattern
for chil and hel, the chil only pattern and the he
only pattern.

In addition, in “object” argument role, we can
find more significant comparisons as compared
with other argument roles such as sentobject_of or
modifier. This will support the explanation involv-
ing the neutralized selectional restrictions.

62



I]Z,m% chinese_all_trd_test freq = 53654/19561

Common patterns

& 440 95656 46.5
% 1289 304 61.7 466
] 1885 900 457 45.1
—# 317 159 44.1 420
w 198 94433307
FFR % 23428309

160 106 465 446 [ W7 742832
it 145 27417251
10320 186 iR 47 23415 339

2 29 6305166 H 363 128 37.0 311
-3 3% 7300162 MK 18L 165 3l5 353| | 214 LI0 363 353
i 75 19352 214 $EE 54 10349189

S 53 24252226 Bk 1B 20208 343 kg 258 71343253
B 10 10207251 &5 24 20323 27 B 177 36340212

Table 2: Objects Shared by chil and t;al

SentObject_of 3859 7.2 Modifier 13757 4.5 Subject 11519 4.3 | Object 33038 3.7
% 103 579 | 128 416 i 718 78.7 | Bkt 326 723
e 27 325| A 19368 ED 30 420 | BREE 310716
TR 13265/ |Ep 78 350 | % 72 394 | iR 802 710
;] 8259 i 41 325| | #HF 27335 o 211680
A 16253 | Hi& 20318 48 45 315 | iR 241 67.5
&H 1248 TH 47 310| | SRR 14 315 | ASRER 245666
B 46 24.1) | Him 35204/ | X 44 311 FIME 172665
pietd 45229 |WE 2824 A 73300 | FER 270658
1] 1212 (& 47252 WE 78 29.4 | S5 190 61.5
i 7210| |EE 24245 MR 11294 |18 488 60.1
= 13208| |—fi% 31233 M@ 10 202 | 15 329 592
ok 12203 X 13233| &M 9 27.7 | g 84 392

PP_{E 165 1.5 Modifies 1527 0.1
T# 17323 W@ 109476

Table 3: chil only pattern

SentObject_of 1065 4.9 m Medifier 4501 3.7 Subject 3235 3.0
i g 177N B 666 90.8) | FEER 13 355 | Mk 19323
i 5176 | uhirg %69 743 3& 17215| | Ok 16 30.0
= 5150 ) MyE 421 585 | HE 5197 &AM 5285
FFE 10157 BE 7168 | EikER 7199
oMk 67543 HigE 7167 Wk 5193
=g 14 52 —0O 5162 |#A 17 189
[LES 108 5124 | mtn 6159 |fe 30 18.1
L 237 503 HW 5130 |E#Ak 17177
Bkt 283 495 K 7128 ¥ 5176
1/ 83 496 M 5127 | @8 6158
s 33403 5 90 448 7158
i 8487 | & 12 36 1HBEE 201438

Modifies 306 0.1
#* 44 345
[c2) 15 286

Table 4: he only pattern

The classical theory of selectional restriction
stipulates that a verb checks certain semantic fea-
tures in an argument and some features in this se-
lection. We assume the features are [+/- food], [+/-
solid], [+/- liquid] for two verb of ingestion chil
and hel.

However, the collocational patterns extracted
from Chinese Word Sketch strongly suggests oth-
erwise. For this reason, neutralized selection as

well as metaphorical and metonymic extensions
point to the inadequacy of a feature checking ac-
count.

7 Different Levels of MARVS Theory
Representation

The MARVS (Module-Attribute Representation of
Verbal Semantics) theory offers a straightforward
way to account for the three different types of
event coercion. The two types of modules in
MARVS: event modules and role modules allow
two sets of attributes, event-internal attributes and
role-internal attributes, to be described. Intuitively,
chil and hel select [+solid] and [+liquid] feature
for the role-internal attributes of their patients re-
spectively.

7.1 Xil-Fan4 (Porridge)

When a noun such as xilfan4 (porridge) appears as
the patient, it satisfy the event representation re-
quirements of both chil and hel simultaneously
since it has both [+solid] and [+liquid] attributes.

For xil fan4 (porridge), the patient involved
contains both [+solid] and [+liquid] substances.
Hence the event type is neutralized.

Within our lexical knowledge of porridge, it
contains two important ingredients: rice (solid) in
soup (liquid). Conventionally, it is a kind of rice
diluted by water (xil-fan4, where fan is rice) by
lexical combination. Hence in a merged lexical
ontology, it should inherit properties from both
solid and liquid materials, depending on whether
the focus on the rice or the soup. This kind of rep-
resentation not only accounts for the fact that both
verbs are allowed, but also picks up the subtle fo-
cus on the liquid type.

Through above explanations, we take MARVS
theory to explicate the characteristic and feature of
xil-fan4 and then we regard chil/hel xil-fan4 as
role-internal attributes.

7.2 Xi3-Jiu3d (Wedding Banquet)

In regard to xi3jiu3 (wedding banquet), literally
lucky+wine’, its metaphorical meaning is eventive
and coerced the above event representation to shift
from entity-type patient to event-type patient, with
the [+solid] and [+liquid] attributes inherited.
However, since a wedding banquet necessary in-
clude sub-events of eating solid food and drinking
wine, it can select both verbs chil and hel.
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As for xi3 jiu3 (wedding banquet), the meta-
phorical extension of the patient refers to a com-
plex event type which contains separate sub-events
that involves ingestion of solid and liquid foods
respectively.

We use the wine drunk at the wedding banquet
to refer to the event. In the wedding banquet, both
eating and drinking are the most salient activities.
The activity involves both eating and drinking, so
both verbs chil and hel are allowed.

Since two verbs of ingestion chil and hel are al-
lowed for xi3 jiu3, there are [+food] and [+liquid]
in this event. Hence, we can identify chil/hel xi3
jiu3 as event-internal attributes by MARVS theory.

7.3 Nai3-Shui3 (Milk)

In the case of “nai3shui3 (milk)”, it presents the
most intriguing situation. The patient involved is
clearly liquid. Milk is liquid food in the literal in-
terpretation. However, with a literal reading, the
two verbs of ingestion are only substitutable only
when the agent is an infant or young child. Again,
when metaphoric uses are involved, “nai3 sui3”
refers to nourishment for either the body or the
soul (Hong and Huang, 2006).

We observe that the differentiation of liquid and
solid food is only significant for adults as infant
and young children can ingest only liquid food. In
other words, when the agents are infant or young
children, the liquid/solid classification of ingestion
events are not applicable, since both types of
events are sufficient to meet the ingesting goal of
adequate nutrition.

Last but not least, the example “nai3shui3
(milk)” showed that the classifications of events
are dependent on the intention of the subject. Even
though the solid/liquid contrast does exist in the
physical/scientific world, the contrast is not sig-
nificant for ingestion events involving infants and
young children. Hence these two types of events
are coerced and neutralized in the intentional con-
text of these subjects.

In this case, a speaker uses both verbs of inges-
tion. This is because the metaphor involves nurture
and nourishment.  And  therefore,“chil/hel
nai3shui3” can be easily reprensented in MARVS
by subject-internal attributes specifying that it al-
lows the liquid/solid contrast to be neutralized.
That is the Agent Role has the feature [INGEST
OBJECT [+/- Solid]].

8 Conclusion

In this study, we collect empirical data from Sinica
Corpus, show the pattern and usage of them from
Gigaword Corpus by Chinese Word Sketch Engine
and then take MARVS theory to explicate different
levels of representations for event selection and
coercion of two verbs of ingestion.

When we examine these two verbs of ingestion
chil and hel, we are able to support MARVS the-
ory to identify different event types and different
internal attributes based on the distributional data.
We are also able to establish a model of event type
selection and coercion, where we can predict the
meaning of a non-typical event type object, as well
as predict metaphoric meaning and event module-
attributes.
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