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Abstract

This project is part of a 2-year research programtlee construction of Mandarin
VerbNet. Based on the research of Mandarin verbsoaimunication, the research group
continues to study Mandarin verbs of cognition,hwiegard to their semantic and syntactic
interdependencies. In this report, a frame-basedesentation of the cognition domain is
provided, with a preliminary analysis of the siarfres and their subframes.

Keywords: Mandarin VerbNet, Cognition verbs, Frame Semanttdframes, conceptual
structure, syntax-semantics interface



1 Introduction

1.1 Goal of Research

It is observed that cognition verbs and perceptierbs have a lot in common with
communication verbs (e.g. the discussion of Permemognition-utterance verbs in Givon
(1993)). Based on the research of Mandarin commatioit verbs, the project attempts to
further investigate the semantic and syntactic @riigs of Mandarin cognition and perception
verbs. A preliminary analysis of Mandarin cognitierbs are presented in Section 2.

1.2 Literature Review

The study of lexical semantics has been growingh viite need of analyzing and
representing human knowledge. A number of lexieb#iged information networks have been
constructed, such as WordNet (Miller et al. 1999wNet (Dong et al.), SUMO (Das et al
2002, Pease et al 2002, Niles and Pease 2003a®W (Huang et al.), and FrameNet
(Baker, Fillmore and Cronin 2003). While all thesstworks serve as valuable resources for
knowledge representation, only FrameNet is basetinguistic theory of Frame Semantics
(Fillmore and Atkins 1992). However, the structofeFrameNet does not include a detailed
account of the interrelations of the proposed fani® meet the gap, Liu and Wu (2003)
proposed a five-layered hierarchical structure:

IDomain ->Frame -» Subframe > Near-synonym Seétemina

Based on this model, Mandarin communication vers erbs in the Communication
Domain) were classified into 14 Frames, which wiengher grouped into subframes with
Near-synonym sets, and finally individual lexicdms are presented (Liu and Huang 2004a,
2004b).

1.3 Research Method

The English lexical network FrameNet is taken as sburce of lemma extraction. The
English verbs in each frame are put into Sinica B@tp://bow.sinica.edu.tw/wn/) and
Chinese equivalents are the basis of the analfgased on the semantic and syntactic
properties of the verbs in each frame, they arssdiad into subframes and finer layers such
as near-synonym pairs.



2 TheCognition Domain
2.1 Schematic Representation
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2.2 Domain Information
There are five frames in the Cognition Domain: Bc8ming_aware, 2) Cogitation, 3)
Becoming_to_believe, 4) Awareness, 5) ReasoningGr@@ertainty. The description of these
frames is as follows.
3 Framesin the Cognition Domain
3.1 Becoming_aware Frame
3.1.1 Definition from FrameNet
Words in this frame have to do withtCagnizer adding some Phenomenontheir model
of the world. They are similar to Coming-to-believerds, except the latter generally involve
reasoning from Evidence. The words in this frame tdirect objects that denote entities in
the world, and indicate awareness of those entitigghout necessarily giving any
information about the content of tH@ognizer's bigef or knowledge. These words also
resemble perception words, since creatures ofteonbe aware of things by perceiving them.
3.1.2 Core Frame Elements
The core frame elements in this frames are: CognRlgenomenon, Topic, Instrument
and Means.
3.1.3 Schematic Representation
In this frame, some phenomena are awarded and pies®mena are not production of
the event i.e. incremental theme but an existeldergéy in the world.
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3.1.4 Chinese lemma
The lexical items in this frame aj&33 ~ 324 ~3F ~ A AR ~FR -~ FF
2 - W BI - B
3.1.5 Distribution of Grammatical Function
The Subframe-Come_(upon) does not have represamtafi nominalization and only
have the function of predicate.

Predicate [+nom] modifier
RS VI REZ 3) 89.66% 8.05% 2.3%
FIRNLE (VEB T F)(VK o F) 92% 5.25% 2.75%
Brl/gae (VE# Ta f) 100% 0% 0%
3.1.6 Distribution of Core Frame Element
Cognizer | Pheno- Pheno- Pheno- Instru- | Means | Topic | [+hom]
menon menon menon as | ment
[NP] [CL] human
W #178.16% | 70.11% | 0% 44.26% 1.15%| 1.15% | 2.3% | 10.34%
¥R
# M /]98.37% | 20.5% 49% 1.8% 0% 1.5% 20.78%
i %
3 /| 100% 25.75% | 51.5% 12.3% 0% 0% 22.2 0%
e %




3.2 Cogitation Frame
3.2.1 Definition from FrameNet
A person, the Cognizer, thinks about a Topic oveerod of time. What is thought about
may be a course of action that the person miglet, taksomething more general.
3.2.2 Core Frame Elements
The core frame elements in this frames are: Cogntaantent and Topic.
3.2.3 Schematic Representation
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3.2.4 Chineselemma
The lexical items in this frame afe¥ ~ L% ~ L4 - &
fag M SR CEE SRR SR
3.2.5 Distribution of Core Frame Element

The distribution of the core frame elements in tingane is provided in the following
table with examples extracted from the Sinica Cerpu

(i

‘/GEEJ ‘/;gt‘i‘éi],ﬁ > —é; AL A

Cognizer Content Topic
3R 68/200 (34%) 35/200 (17.5%) 86/200 (43%)
e 90/200 (45%) 11/200 (5.5%) 28/200 (14%)
B 57/200 (28.5%) 41/200 (20.5%) 18/200 (9%)
i 118/200 (59%) 139/200 (69.5%) 4/200 (2%)
R 137/200 (68.5%) 179/200 (89.5%) 2/200 (1%)
Ek | 11/200 (5.5%) 14/200 (7%) 2/200 (1%)




3.3 Becoming_to believe Frame
3.3.1 Definition from FrameNet
A person (the Cognizer) comes to believe sometfiing Content), sometimes after a
process of reasoning. This change in belief is lhsuaitiated by a person or piece of
Evidence. Occasionally words in this domain areoagganied by phrases expressing Topic,
i.e. that which the mental Content is about.
3.3.2 Core Frame Elements
The core frame elements in this frames are: Cogni€entent, Topic, Evidence,
Incremental Theme.
3.3.3 Schematic Representation
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3.3.4 Chineselemma
The lexical items in this frame at&eip] ~ #6# ~ 8%~ 8 E ~ 57 ~ F@ T~ F2i0.
3.3.5 Distribution of Grammatical Function
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Predicate Head Noun Modifier Total
Fa R /4e 63% 26% 11% 100%
Fe el kg 2 60% 31% 9% 100%
3.3.6 Distribution of Core Frame Element
Cognizer Evidence Topic Incremental theme Conter
Fa R /48 100% 62% 20% 5% 88%
FE ol FE 2 95% 13% 25% 0% 45%




3.4 Awareness Frame
3.4.1 Definition from FrameNet
The words in this frame have to do with the presasfcsome Content in the awareness,
knowledge or beliefs of a Cognizer. Verbs in thienfe profile the process that something,
normally content occurs to the Cognizer.
3.4.2 Core Frame Elements
The core frame elements in this frame are Cognizentent and Topic.
3.4.3 Schematic Representation
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3.4.4 Chineselemma
The lexical items in this frame aref ~ = & ~ w A ~ 7242 ~ Fvig ~ 7 2~ K&~ &~

B CREER
3.4.5 Distribution of Grammatical Function

subframe  |Predicate Head Noun Modifier Total
Function P AT I N 3E
/e de 68.8% 29.2% 2% 100%
Mt [ s 93.5% 4% 2.5% 100%
FERELA 100% 0% 0% 100%
3.4.6 Distribution of Core Frame Elements
Frame Elements

Lemma Cognizer Content[CL] | Human Topic[NP] Topig

i 100% 63.1% 0% 37.4%

g [ fE 94.1% 77.5% 0.5% 2.5%

AR 99.8% 99% 0% 0%




3.5 Reasoning Frame
3.5.1 Definition from FrameNet
An Arguer presents a Content, along with Supportart Addressee. The Content may
refer elliptically to a course of action or it mesfer to a proposition that the Addressee is to
believe. Some lexical units (e.g. "prove") indictite speaker's belief about the Content.
3.5.2 Core Frame Elements
The core frame elements in this frames are: ArgDentent, and Addressee.
3.5.3 Schematic Representation
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3.5.4 Chineselemma
The lexical items in this frame agesE ~ 4 ~ Feh ~ i ~H#P 5 5 ~ £ %.

3.6 Certainty Frame
3.6.1 Definition from FrameNet
This frame concerns a Cognizer's certainty abow tlorrectness of beliefs or
expectations. It only includes uses where a Cogiszexpressed.
3.6.2 Core Frame Elements
The core frame elements in this frames are: Cogrzentent, and Topic.
3.6.3 Schematic Representation
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3.6.4 Chineselemma

The lexical items in this frame ate iz ~ s ~ & & ~ 5T ~ T # ~ AR ~ FE 2
3.6.5 Distribution of Grammatical Function
Function Predicate Head Noun Modifier Total
Lemma o L wE | 153
(e 95.44% 3.61 % 0.95% 100 %
FE TR 97.37 % 1.48 % 1.14% 100 %
[FREIAES ¥ 65.05 % 31.55 % 3.4% 100 %
3.6.6 Distribution of Core Frame Elements
Frame Elements
Lemma Overt Cognizer Content Content (as humafppic
AP 15 [t 70.52 % 88.71 % 3.9% 4 %
EY NE ¥ 62.48 % 71.61 % 81.1% 5.59 %
FETIFET 59.92 % 85.28 % 0 1.71 %

4  Conclusion and Discussion

One of the intriguing phenomena in our researcheptas “multiple inheritance”, where
verbs of a certain subframe “inherit” semantic agdtactic characteristics from two frames.
This notion is also discussed in our previous &sidin the communication verbs, where the
Quarreling Subframe presents semantic and gramahdé@atures of the Hostile_encounter
Frame and Conversation Frame.

In terms of cognition verbs, the Think Subframethie Awareness Frame also shows
multiple inheritance. That is, the verbs of thirkimherit “Content” from the Awareness



Frame and “Judgment” from the Judgment Frame. Aesalt, In the Think subframe, the FE
‘Content-Judgment’ is thevaluation occurs to the Cognizer which is usually realizedLa
NP +3: /{/,T&{+ NP/AdjP; 2) NP + AdjP. The multiple inheritanssiliustrated below.

Awareness Framg Judgment Frame

Content Judgment

N\ '

Subframe: Think

Conten-Judgmer

In sum, a detailed analysis of Mandarin cognitienbg serves as a valuable basis for the
construction of Mandarin VerbNet, a resource primgdich information with regard to the
fine-grained semantic and syntactic interdependsnzi Mandarin verbs.
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