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Foreword

The Chinese Knowledge Information Processing Group (CKIP) was founded
based on the vision of Prof. Chin-Chun Hsieh to build an infrastructure and to
lay a foundational knowledge for computational Chinese language processing
in 1986. Keh-jiann Chen soon joined to lead the group as a computer scientist
and Chu-Ren Huang joined as a co-leader as a linguist in 1987. One of the first
decisions that was made by the CKIP group was that to get the computational
processing right, we had to get the linguistic facts and generalizations right
first. Since Chinese linguistics, especially research adopting modern linguistics
theories and approaches, was still in the early stages of development, this decision
meant that solid knowledge of linguistic generalizations of Chinese would be the
first priority. Hence, the first task that the group embarked on was not to write
code and programs, but to create a full grammar as well as a full machine-readable
dictionary of Mandarin Chinese. And very naturally, the group soon adopted the
data-driven, corpus-based approach that was starting to gain recognition in the
study of English. It is this on-the-ground approach that made the analysis of data
and discussion of issues first conducted more than 20 years ago still relevant
today. We hope that, by making these contents, which were originally published
in Chinese in Taiwan, available in English, we can bring attention to some of the
basic linguistic facts and generalizations underlining issues in Chinese wordhood
and parts of speech classification that may have been lost in scholarly debates.
It is beyond the scope of this volume to deliberate on different approaches to
such issues but some examples are discussed in our overview chapters and in the
publications listed for further reading.

The research reported here couldn’t have been carried out without the help
of many colleagues. Chin-chun Hsieh lit the first spark and has always been
supportive. Many theoretical and computational linguists provided advice at
different stages of our work; they include but are not limited to Yung-O Biq,
Fenfu Tsao, Charles T.-C. Tang, Chi-chen Jane Tang, Keh-yih Su, Shuan-fan
Huang, Jason S. Chang, and Shiwen Yu. Research reported here was supported by
various grants in Taiwan, including Academia Sinica, ITRI, NSC, and theNational
Standardization Bureau. We are also grateful to the generous support from the
Routledge team, including Andrea Hartill and Camille Burns.



xiv Foreword

This work couldn’t have been done without the dedication of all past CKIP
members, including those who may not have been directly involved in the drafting
of the original text. We thank you all and apologize for not being able to list all
of you except for those who were involved in drafting the two original technical
reports. They are Li-Li Chang 張麗麗, Li-Ping Chang 張莉萍, Feng-yi Chen 陳
鳳儀, Jing-yu Chen 陳鏡瑜, Lian-chen Chief 漆聯成, Yun-chin Chou 周芸青,
Wei-Mei Hong 洪偉美, Zhao-ming Gao 高照明, Hui-ting Huang 黃惠婷, Rui-ju
Huang 黃瑞珠, Huan-Hui Lin 林煌賄, Shu-mei Liu 劉淑梅, Wen-juan Mao 毛
文娟, Ruo-ping Mo 莫若萍, Wen-jen Wei 魏文貞, Jiunn-hsiung Wu 吳俊雄,
and Meili Yeh 葉美利. In addition, we would like to thank the translation team
who provided the first translation and some initial editing. The team members
are mainly from the Hong Kong Polytechnic University and National Taiwan
University but also include other colleagues in Taiwan who were former CKIP
members: Stella Cong, Menghan Jiang, Chris Kwan, Yunfei Long, Hongchao
Liu, Hongzhi Xu, Meili Yeh, Shu-Kai Hsieh, Chen-Chun E, Shu-Ling Huang,
Meng-Xian Shih, Chang-Chia Hsu, Yu-Yun Chang, Chih-Yao Lee. In addition,
we would like to thank Kathleen Ahrens (who was also a CKIP member) and
Karl Neergaard for providing help in technical editing at different stages of the
manuscript.

Last, but not least, we would like to thank the PolyUPKU Joint Research Centre
on Chinese Linguistics, as well as the National Taiwan University’s LOPE lab
for providing logistical support, including the coordination work done by Stella
Cong. Any remaining errors are, of course, ours.

Chu-Ren Huang
Shu-Kai Hsieh

Keh-Jiann Chen
Hong Kong and Taiwan,

12 September, 2016



Overview
From Linguistics Studies to
Language Resources Annotation and
Processing

Work presented in this volume is a translation, with corrections and some updates,
of two classical volumes written and published by the Chinese Knowledge
Information Processing (詞庫小組 CKIP) group at Academia Sinica (CKIP 1993
and 1996). The content presented here is the result of the first corpus-based,
data-driven comprehensive research on two of the most basic issues in Chinese
linguistics: the definitions of words (in light of computational word segmentation)
and the definition and classification criteria for grammatical categories (or Parts
of Speech, PoS). The research on word segmentation and PoS classification
reported here was the theoretical and empirical underpinning for the construction
of the Academia Sinica Balanced Chinese Corpus (Sinica Corpus, Chen et al.
1996); the volume can also be considered as a companion volume for Sinica
Corpus (http://asbc.iis.sinica.edu.tw/).

0.1 Two Foundational Issues in Linguistic Studies of Chinese

The issues and data analysis presented here remain central to any theoretical
inquiry, pedagogical practice, and computational applications of Chinese because
of two characteristics of the language. First, Chinese writing does not mark word
boundaries (unlike other languages such as English, where spaces can be treated
as word delimiters). Second, Chinese lacks morphological marking in association
with categorical alternations.

0.1.1 Chinese Word Segmentation

This part addresses the wordhood issue in Chinese. In particular, a segmentation
standard is proposed to achieve linguistic felicity, computational feasibility,
and data uniformity. Linguistic felicity is maintained by the definition of a
segmentation unit that is equivalent to the theoretical definition of a word, as
well as a set of segmentation principles that are equivalent to the functional
definition of a word. Specifically, since the proposed segmentation standard is
intended for Chinese natural language processing, it is very important that it
reflects linguistic reality as well as computational applicability. Computational
feasibility is thus ensured by the fact that the above functional definitions are

DOI: 10.4324/9781315669014-1
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2 Overview

procedural in nature and can be converted to segmentation algorithms as well
as by the implementable heuristic guidelines that deal with specific linguistic
categories. Lastly, data uniformity is achieved by stratification of the standard
itself and by defining a standard lexicon as part of the standard. A comparative
discussion of different standards is attached to the final section of this part.

It is important to note that this study is modest in aim. It never claimed to
resolve the issue of how wordhood is defined in Chinese. However, the scale
and comprehensiveness of this study on wordhood in terms of segmentation
units is both unprecedented and unsurpassed so far. Linguistic studies typically
focus on a few isolated and challenging examples and try to come up with
a uniform and theoretically motivated account. Part I of this book is the first
to outline all the dilemmas in wordhood decisions that cannot be resolved by
linguistic definition alone. Corpus annotation consistency and computational
processing needs a uniform, yet not necessarily theoretical, perfect solution
(hence we only define ‘segmentation units’). However, perhaps the ambiguities
and challenges described do contain some clue as to how to tackle this important
issue theoretically (see also Huang and Xue 2012 for more recent discussion on
the relation between wordhood definition and word segmentation).

0.1.2 Chinese Parts of Speech

Part II of this book addresses the analysis and classification of grammatical
categories in Chinese. Traditionally, grammatical categories are defined purely
on either syntactic or semantic criteria and theoretical choices of the criteria and
their priority in application often led to differences in opinion. By contrast, the
corpus-driven empirical approach this study takes aims to provide an optimal
account according to the large set of data. In addition, the majority of scholarly
discourse on the definition focuses on a single PoS (part-of-speech) X, and/or
how to differentiate PoS X from PoS Y. Outside of reference grammars, there
have been very few attempts to provide a comprehensive account of the full set
of PoS’s in Chinese. This is, in fact, why Chao’s (1968) seminal A Grammar of
Spoken Chinese was our most important source of inspiration. In our study, clear
empirical criteria are given together with illustrative examples to differentiate not
only between the major categories, but more crucially among the subcategories.
Emphases were put on collocational information, both in terms their syntactic
and semantic behavior (e.g. thematic roles). These rules are also formalized in
Information-based Case Grammar (ICG, Chen and Huang 1996) so they can be
used directly in the computational processing of the Chinese language.

It is important to note that the CKIP PoS classification system is empirically
attested and linguistically robust in several ways. We have already mentioned its
corpus-based driven nature. But, crucially, the PoS classification system is the
PoS annotation guideline for Sinica Corpus, which contains more than 10 million
words. The annotation procedure was semi-automatic in that the text was first PoS
tagged by a computational program implementing our rules. Since computers do
not perform such cognitive complex tasks well, we required minimally two-folded
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(and up to six-folded) manual checks by trained linguists. In checking, we not
only made parochial decisions on one word, but constantly compared other
annotated texts to see if the PoS assignment decision was consistent. Second,
given the size of data and the requirement to confirm each and every annotation,
we needed a large team of linguists to act as human annotators. Hence we were
constantly checking that our linguists were making consistent decisions and if
they understood and interpreted the PoS definitions consistently and correctly.
During the 10 years that most of the intensive PoS annotation work was carried
out, the team typically consisted of 10 full-time or part-time researchers who
either had or were studying for a post-graduate degree in linguistics. Many of
them are now linguistics professors in Taiwan and other countries. Hence the PoS
classification system has been field tested not only by empirical data, but also
by a successfully simulated computational program, and most crucially, verified
through vigorous rule application and consistency checking by over 50 highly
trained linguists. This linguistic felicity is further supported by the successful
application of the Sinica Cropus, the most up-to-date Chinese reference grammar,
which is in the process of being written by 20 leading researchers in Chinese
linguistics (Huang and Shi 2016).

0.2 Language Resources Annotation and Processing

Segmentation and PoS classification is not an end in itself. Segmentation
tokenizes linguistic units in a raw corpus and PoS tagging attaches linguistically
significant labels to such units. Thus they enable researchers to generalize
rules about language and language use. Hence the contribution of the CKIP
Segmentation and PoS systems goes beyond the complex empirical issues they
tackled and discussed in this book. The Sinica Corpus is, in fact, the fully
instantiated outcome of the two systems. This fully PoS annotated Chinese corpus
has, in turn, served as the shared empirical foundation driving corpus-based
research in the science of Chinese language, including theoretical, computational,
neurological, pedagogical and psychological studies.

0.2.1 Language Resources

It has been established in corpus linguistics (e.g. Stede and Huang 2012) that a
robust annotation system facilitates sharability and inter-operability, and in turn
provides the basic linguistic structure for the extraction of generalization and the
testing of hypotheses. The primary language resource is the Sinica Corpus, which
is freely accessible online in two versions:

http://asbc.iis.sinica.edu.tw (10 Million Word Version)
http://app.sinica.edu.tw/kiwi/mkiwi/ (5 Milion Word Version).

Based on Sinica Corpus, there is also the Chinese Word Frequency Dictionary
(Huang et al. 1998), which is the first such resource to contain word frequency

http://asbc.iis.sinica.edu.tw
http://app.sinica.edu.tw/kiwi/mkiwi/
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information based on different PoS’s. It also contains information on the level
of basicness of each entry, as well as whether it has been included in five
different authoritative dictionaries from China, Taiwan, and the USA. This is a
resource that contains fundamental information required for the design of Chinese
language-based experiments. This database is downloadable in technical report
form at:

http://ckip.iis.sinica.edu.tw/CKIP/tr/9801-2013.pdf

In addition, one of the most important lists of lexical units that is not available
from typical Chinese dictionaries and grammars is the list of ‘affixes’ frequently
used in word-formation processes, with the most productive one being in
Mandarin Chinese. The database containing 3,579 affixes as a result of reported
study is downloadable at:

http://turing.iis.sinica.edu.tw/affix/

Finally, other additional resources such the complete files of the Sinica
Corpus, the standard segmentation corpus, and standard segmentation lexicon,
are unfortunately not freely available due to contractual constraints. They can,
however, be licensed for a small fee. Information on licensing as well as several
downloadable technical reports on related studies by CKIP can be found at:

http://ckip.iis.sinica.edu.tw/CKIP/engversion/publication.htm

0.2.2 From Annotation to Linguistic Knowledge

One way to show the robustness and felicity of a particular system of analysis is
to show that it can generate new knowledge and new discoveries. In terms of a
foundational system of linguistic analysis, its value should lie in the validity and
versatility of the linguistic knowledgebases and language resources that can be
constructed sharing the same fundamental definition of basic linguistic units and
basic linguistic labels.

The first instance of enrichment is the Sinica Treebank (Chen et al. 2003). A
treebank is a syntactically annotated corpus. Here Sinica Treebank is a subset of
Sinica Corus with syntactic structure and thematic roles annotated. It is important
to note that any phrasal/syntactic category must be built upon the PoS tagging of
each lexical unit. Hence, the successful completion of Sinica Treebank strongly
supports the robustness of the PoS assignment principles and implementation.

The second instance is the PoS-tagged Chinese Gigaword Corpus version
2.0 (Huang 2009). With the advancement of language resources and language
technology, gargantuan corpora, especially those driven by the web, are extremely
desirable. However, the sheer size and nature of the data makes a full manual
check (such as we did for Sinica Corpus) impossible. Hence, the annotation of
such corpora requires efficient and effective automatic segmentation and tagging.

http://ckip.iis.sinica.edu.tw/CKIP/tr/9801-2013.pdf
http://turing.iis.sinica.edu.tw/affix/
http://ckip.iis.sinica.edu.tw/CKIP/engversion/publication.htm
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The success of such automatic processing crucially depends on good training data.
Ma and Huang (2006) reported their successful automatic segmentation and PoS
tagging of the fourteen billion character (more than 11 billion word) Chinese
Gigaword Corpus Version 2, which contains texts from China, Singapore, and
Taiwan. The success of this annotation task on a large heterogeneous corpus
is a testimony to the quality of the training data: the 10 million, word tagged
Sinica Corpus. The quality of this annotation, and indirectly the felicity of
the segmentation unit and PoS definition, is further attested by the successful
application of the Sketch Engine (Kilgarriff et al. 2005) on this annotated corpus
for the extraction of high-level grammatical information such as grammatical
functions and near synonyms (Huang et al. 2005, 2015).

Finally, another way to show the robustness of the definition of lexical units
and their PoS is when they are successfully applied in cross-lingual mapping.
At least two successful applications to two very different domains can be
reported. The first is the PoS tagged Archaic Chinese Corpus, which contains
texts that are at least two millennia old (http://app.sinica.edu.tw/cgi-bin/kiwi/
akiwi/kiwi.sh). The full tagset was developed based on an adaptation of the
CKIP PoS tagging system (Wei et al. 1997). The second application was the
construction of the bilingual wordnet Sinica BOW (Academia Sinica Bilingual
Ontological Wordnet; Huang et al. 2004). As the Princeton WordNet (Fellbaum
1998) architecture follows a PoS-defined classification and the mapping of senses
across two languages based on both the PoS of the target words as well as its
collocation context in terms of PoS’s (Huang et al. 2003, 2010). The fact that
both lexical PoS and collocational PoS patterns were able to facilitate bilingual
sense mapping shows the robustness and basic soundness of the design and
implementation of the PoS classification system.

0.3 Summary

In this chapter, we look ahead to show that the basic linguistic issues discussed
in this book: identification of lexical units and classification of parts of Chinese
speech, indeed yielded felicitous and robust results and laid a solid foundation
for a wide range of application research on the Chinese language. We hope that
by making the English version of the primary sources of this research available,
more scholars interested in Chinese linguistics and language sciences will benefit
from the meticulous and comprehensive analysis carried out by the CKIP group
more than two decades ago.

http://app.sinica.edu.tw/cgi-bin/kiwi/akiwi/kiwi.sh
http://app.sinica.edu.tw/cgi-bin/kiwi/akiwi/kiwi.sh
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