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Abstract. Labeling corpus with Feature Structure is a new attempt of the large-scale semantic
descriptions and semantic annotation. This paper put forward the Feature Structure theory to resolve
the semantic label of Chinese phrases and sentences. We chose ‘“‘subject-predicate predicate
sentence” as the research target in the paper, and summarized seven categories of the labeled graph.
Feature Structure model contains more semantic information. In addition, feature structure can be
used to account for some linguistic phenomena. Feature Structure is applied to tackle Chinese
special sentence patterns and achieve a satisfactory effect.

Introduction

In natural language processing, semantic parsing is one of the most challenging topics in the
modern fields of linguistics and computational linguistics, as well as one of the main bottlenecks of
large-scale applications of language information technology today [1]. Among many problems of
semantic parsing, semantic parsing of phrase and sentence is one of the most basic tasks.

This article studies semantic representation, resource building and parsing strategy of Chinese
Sentences based on Feature Structure.Feature Structure is not a new term in the modern fields of
linguistics and computational linguistics. Phonetics described syllables using a similar mechanism
of Feature Structure long time ago. Later, the formal syntactic theories such as GPSG and LFG used
the complexity of Feature Set to describe the syntactic structure, which is also similar to Feature
Structure. In both cases, the definition of a set of features is used to distinguish between syllables
and syntax structure, which has had a significant impact on the Generative Phonetics field. So far,
we still have not seen the attempt of the large-scale semantic descriptions and semantic parsing by
using Feature Structure. [2,3,4,5]

Background

The general semantic parsing needs to resolve three main issues: representation, the resources
and parsing. We need to complete these three tasks. First of all, what kind of form can be used to
represent the mechanism? Secondly, how can we establish the resources of phrases and sentences
based on the mechanism? In addition, given a phrase or sentence, how can we deduce the form?

Traditionally, as to semantic parsing, there are two methods. They are syntactic structure parsing
and dependency structure parsing [1,6].However, there are several problems if we use either of
methods to analyze the Chinese language.

Firstly, current syntactic category is only suitable for typical syntactic structures. As for some
special structures in Chinese, such as serial noun phrase and verb-complement phrase, it’s difficult
to distinguish the syntactic features among the words. In a serial noun phrase, each word is a
general noun; it’s too hard to ensure the different syntactic features.

Secondly, dependency structure only represents the dependency relations between two words.
The non-head always depends on the head in a sentence. Dependency grammar is usually assumed
mono-dependency, which means that a node can only depend on another node. Dependency
grammar implies a hypothesis that the status of the words is inequitable. However, as to some
special structures in Chinese, such as the serial noun phrase, there are some exceptions. Most often
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than not the grammatical status of noun phrases are equal, so we may assume that no heads exist
between serial noun phrases. Sometimes there are multiple dependency relations, namely, a node
can be dependent on more than two nodes.

Hence, traditional syntactic structure parsing and dependency structure parsing are not suitable
for Chinese semantic analysis. We put forward the concept of Feature Structure to resolve it.

Feature Structure theory

Generally, a phrase or sentence can be expressed as a set of triples of an entity, feature and value.
We call the set “Feature Structure” of the phrase or sentence structure.

Example 1:
l)/hong/  /yanse/ /qiche/ 2)/hong/  /qiche/
red car red color car

In 1), “qgiche(car)” is the entity, “yanse(color)” is a feature of “qiche(car)”, “hong(red)” is the
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value of the feature “yanse(color)”. “yanse(color)” links “qiche(car)” one side, and in the meantime,
it links “hong(red)” to the other side. So “yanse(color)” can be used to be the tag of the connection
of “qiche(car)” and “hong(red)”. In 2), “qiche(car)” is the entity, “hong(color)” is the value. We can

express them as triples:
1) [qiche, yanse, hong] 2’) [qiche, , hong]

]

qiche red giche red
Fig.1 the Feature Structure Graphs of 1) & 2)
In 1), all of the entity, feature and value come out in the phrase. But in 2), the feature of
“qiche(car)” is hidden. Only the entity and value come out.
Example 2:

/ta/ /shuo/ /ta/ /shi/ /daxue/ /jiaoshi/
He says he is university professor.

The triple is:

[shuo, ,ta], [shuo, ,tashidaxuejiaoshi], [shi, , daxuejiaoshi], [jiaoshi, ,daxue], [shi, |, ta]

ta

Fig.2 the Feature Structure Graph of Example 2

We can find from example 2: feature and value can be used as entities and represented in the
Feature Structure.“ta(he)” is the agent and a value of “shuo(say)”. “ta shi daxue jiaoshi(he is a
university professor)” is the other value of “shuo(say)”. Here “ta shi daxue jiaoshi(he is a university
professor)” is treated as an entirety to make semantic relations with “shuo(say)”. And the value “ta
shi daxue jiaoshi(he is a university professor)” itself is also a Feature Structure. “shi(is)” is the
entity, “daxue jiaoshi(a university professor)” is its value, “ta(he)” is its another value. Furthermore,
the node of the value “daxue jiaoshi(a university professor)” itself is also a Feature Structure.
“jiaoshi(professor)” is the entity, “daxue(university)” is its value.

Formally, a triple can be represented as two nodes and the edge connecting them, in which the
nodes stand for words, the edge stands for feature. The feature must be a feature of a node. The
node serves as the owner of the feature, while the other nodes as value. Thus a Feature Structure can
be represented as an undirected graph. Taking into account the value can also be another Feature
Structure, so Feature Structure can be seen as a recursive graph, which means that the node itself

can be a graph [7].
e undirected graph
® recursive graph
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Fig.3 the Feature Structure Graph
In a word, compared to syntactic structure, Feature Structure is similar to dependency structure.
Feature Structure mainly describes the relations among words, so that we do not need to define the
syntactic category. Even in the recursive Feature Structure, we do not need to define the type of
Feature Structure. Compared to dependency structure, on one hand, Feature Structure allows nesting,
on the other hand, it also allows multiple correlations [2,3,4,5].

Our research

In the paper, we choose Chinese Subject-predicate Predicate Sentence as the research
objective.The sentence with Subject-predicate phrase served as its main predicate is called
Subject-predicate predicate sentence. It is one of the typical sentence patterns in Chinese language,
which is the subordinate pattern of Chinese Subject-predicate sentence.Even though there are plenty
of articles about Chinese Subject-predicate sentence by adopting linguistic ontological methods.
The earliest studies can be traced back to 1921. However, 80 years up till now, no defined criterion
has been available to analyze Subject-predicate predicate sentence in the field of linguistics. That is
why the representation of Subject-predicate predicate sentence held the bottleneck of Chinese
information processing.

In linguistic field, Subject-predicate predicate sentence can be described as: “N1 + N2 + V/A +
N3”. N1 is the subject of the whole sentence, while “ N2 + V/A + N3” is the predicate of the whole
sentence. N1 is also called the “Big Subject”, which is the subject of the whole sentence. N2, which
refers to the subject of Subject-predicate phrase that served as the predicate of the whole sentence,
is also called “Small Subject”, which is the subject of subject-predicate sentence; V/A refers to the
predicate of the Subject-predicate phrase, which can be served as adjectives, verbs, etc. N3 refers to
the object of the Subject-predicate phrase.

Subject-predicate predicate sentence falls into three categories and thirteen subcategories in [8].
We labeled the semantic relations of the corpus of Subject-predicate predicate sentence on the basis

of Feature Structures, and summarized seven categories of the labeled graphs. Take 3) for example:
3):
/women/ /shui/ /ye/ /libukai/ /shui/
We can’t live without each other.
[libukai, ,shuil], [libukai, ,shui2], [libukai, ,women], [women, ,shuil],[women, ,shui2]

The category of Example 3) is:
| 1 |

[V, SNILIV, N2L [V, N3][NI, ,N2J,[N1, ,N3]
women  shui ye libukai  shui

| |
Fig.4 the Feature Structure Graph of Example 3

In Fig.4, “libukai (can’t live without)” is the entity, “women(we)” “shui(who)”and “shui(whom)”
are the three values of “libukai (can’t live without)” respectively. In next recursive graph,
“women(we)” is the entity, “shui(who)” and “shui(whom)” are its value. The relationship among
“women(we)” “shui(who)”and “shui(whom)” is “optional reference” or “nonspecific reference”.

Labeling the Chinese sentences using Feature Structure, we may find it is very easy to determine
which components are the entities; which components are the features and which components are
the value. The Semantic relations among them are expressed clearly.

Conclusion and Future Work

Regarding the semantic representation, we put forward a new mechanism “Feature Structure”. It
is used to represent Chinese phrases and sentences. “Feature Structure” allows recursive. Many
semantic relations in Chinese sentences are not between words, but between word and a clause, or
between a clause and a clause. In some special semantic relations is among three constituents.
“Feature Structure” can resolve the problems.

The use of Feature Structures to label the semantic relations of Chinese sentences is an attempt to
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build Chinese Semantic Resources. We achieved good results. Compared to dependency structure,
Feature Structure can represent more semantic relations and allow multiple links. Regarding the
semantic resources, we have built a large-scale corpus of Feature Structures with 30,000 raw
sentences from Penn Chinese Treebank and Chinese press corpus. It enriches Chinese Semantics
resources to some extent. Regarding the applications, our research can be used directly to relation
extraction, event extraction, automatic question & answering as well as the syntactic parsing in
machine translation.

Acknowledgment

The work is funded by the following projects: Resources Construction and Automatic Analysis on
Chinese Feature Structure, Key Research Plan of NSF Grant No. 90820005; Semantic Description
and Application on Chinese Feature Structure. Project 985, Grant No. 985yk004; Using Complex
Network for Measuring Lexical Semantic Relatedness”, NSF Grant No.61070243.

References
[1] Z.W.Feng: Machine Translation.China Translation and Publishing Corporation(1998), p.412.

[2] B.Chen and Y.J. Ma: On labeling with dependency relations, Proc.ICCC 2007. Singapore:
Chinese and Oriental Language Information Processing Society(2008), p. 205-208.

[3] B.Chen, D.H.Ji: Chinese Semantic Parsing Based on Dependency Graph and
Feature.Proc. EMEIT.China(2011), p.1731.

[4] B.Chen, C.Lv: Semantic Labeling of Chinese serial verb sentences Based on Feature Structure.
Proc. CLSW. China(2012). in press.

[5] B.Chen, C.Lv: Building a Chinese Semantic Resource Based on Feature Structure.
IJCPOL(2012). in press.

[6] J. Nivre, J. Hall, S. Kiibler, R. McDonald, J. Nilsson, S Riedel and D Yuret: The CoNLL 2007
Shared Task on Dependency Parsing.Proc. EMNLP-CoNLL.Prague(2007), p. 915.

[7] D.H.Ji: Semantic Annotation of Chinese Phrases Using Recursive-graph. Proc. 38th ACL,
Hong Kong(2000), p.101.

Published by Atlantis Press, Paris, France.
© the authors
0339




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [1275.591 878.740]
>> setpagedevice




