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34

ONLINE LANGUAGE
RESOURCES

Advances, applications and challenges

Weidong Zhan and Xiaojing Bai

Introduction

Alongside the dramatic development of the Internet and computer technology, the significance
of language resources has become more and more evident in linguistic research and language
teaching. The use of linguistic data has prevailed, unprecedentedly, in academia, industry and
the government, following the new waves of artificial intelligence (Al) and natural language
processing (NLP) brought by the rapid progress of mobile web, social media and machine
learning, especially deep learning based on neural network models. Accordingly, a very large
amount of Chinese language resources have been available in the past three decades (Zhan
5 T4 2013a).

This chapter will introduce Chinese language resources online, including corpora, knowl-
edge bases and related search engines, with extended discussions about their possible impact
on linguistics and the challenges to their future development. This chapter will describe a
survey of Chinese language resources currently online, introduce the application of these
resources in linguistic research and language teaching and discuss the challenges to future
development. The chapter will conclude by suggesting that there is a close connection between
introspection-based theoretical analysis and data-driven statistical analysis.

Advances: a survey of Chinese language resources online

This survey was mainly conducted through web search engines (e.g. Google, Baidu, ctc.) as
well as resources collected by a few well-known scholars and teachers of Chinese' and related
courses like Corpus Linguistics. Considering the co-existing simplified and traditional Chi-
nese writing systems and the diverse resources in countries and regions where Chinese is not
the official language, this survey covered (1) Mainland China; (2) Hong Kong and Taiwan; (3)
other Asian countries (e.g. Japan, South Korea, Singapore, etc.); (4) North America; (5) Great
Britain; and (6) the European continent.

Search queries included corpus, knowledge base, lexicon, dictionary, Chinese and Man-
darin, with keywords highlighting the related applications, such as natural language process-
ing, machine translation and teaching Chinese as a second language. Information on a great
mix of resources was found, the web addresses of which are listed in the Appendix. Some
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discussions on language resources for Chinese from different perspectives can be found in
Chapter 31 by Huang and Xue (2019).

Three types of corpus-related resources, varying in corpus size, content and impact, were
found, as follows: (1) web portals as repositories and distribution points for corpora, such
as LDC and Chinese LDC; (2) online search engines equipped with large corpora, such as
Word Sketch Engine, WebCorp Search Engine, and search engines with the CCL Corpus from
Peking University, the BCC Corpus and HSK Writing Corpus from the Beijing Language and
Culture University and the web corpora of Academia Sinica (Taiwan); and (3) smaller cor-
pora developed by important academic institutions and researchers for the special purposes of
Chinese teaching and research and Chinese information processing, such as the UCLA Writ-
ten Chinese Corpus and the Hong Kong Bilingual Child Language Corpus from the Chinese
University of Hong Kong.

Three types of knowledge bases, also termed lexicons or dictionaries, included (1) knowl-
edge bases for academia and the information industry, such as the Grammatical Knowledge-
base of Contemporary Chinese, the Chinese Semantic Dictionary and the Chinese Concept
Dictionary from Peking University, Chinese WordNet and the Bilingual Ontological Wordnet
from Academia Sinica and HowNet, which was built by MT researcher Zhendong Dong; (2)
online lexicons, dictionaries and mobile applications available to the public for the transmis-
sion, teaching and use of Chinese, such as Souwen Jiezi from the Digital Library and Museum
of the National Science Council (Taiwan) (http://words.sinica.edu.tw), the free Tradict.net for
translators (Taiwan) (www.tradict.net/lang_guoyu.php) and ¥ # Han Dian (Mainland China)
(www.zdic.net/) for searches in vintage Chinese dictionaries, such as 3 B 52 il KangxT Zidicn
and ¥ A Shuowén Jiézi; and (3) web portals or websites for knowledge bases of the world’s
languages, with Chinese and its dialects included, for the special purposes of cross-linguistic
comparison, theoretical linguistic research, typological studies, etc., such as the resources
page of the Association for Linguistic Typology (www.linguistic-typology.org/resources.
html), the online World Atlas of Language Structures (WALS) (http://wals.info/), the UCLA
Phonological Segment Inventory Database (UPSID), phonological data from the world’s lan-
guages, which can be accessed via PHOIBLE Online (http:/phoible.org/) and the P-base of
sound patterns built by Dr Jeff Mielke at the University of Ottawa (http://aix1.uottawa.ca/~
jmielke/pbase/).

Compared with the early development of modern corpora and linguistic knowledge engi-
neering, the recent advances in the Chinese language resources mentioned above are impres-
sive. Feng 3.5F (2006) traced how the corpora of English and Chinese developed since
the 1960s and the 1980s, respectively. Early corpora mainly relied on manual work, such
as examining small collections of sample texts used for counting the frequencies of charac-
ters and words. Today, a large quantity of multimedia data (e.g. textual, audio, etc.) from the
Internet support a wide array of applications. Owing to the high cost of development and pro-
cessing, some resources can only be accessed with granted permission and specific tools, but
with the prevailing principle of open collaboration in the Internet era, many Chinese language
resources are now accessible online.

Further, the ever-increasing storage and computational capacity of computers have made it
possible to manage extremely large linguistic data sets, GB-sized or even TB-sized. For instance,
the size of Chinese Web 5-gram Version 1 (https://catalog.lde.upenn.edu/LDC2010T06; also
accessible at https://archive.org/download/google ngrams-chinese-simplified) released by
LDC is approximately 30 GB. The data set contains Chinese word n-grams (from unigrams to
5-grams) and their frequency counts generated by Google Ngram? from Google’s text corpora
of books printed between the years 1500 and 2008.
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In addition, the variety of corpora is greater than ever. and the designs of knowledge bases
also vary. Some corpora have different annotations, such as segmented and POS-tagged, parsed as
syntactic trees or with the semantic role labelled. semantic dependency marked and discourse rela-
tion glossed. Other corpora have different types of data, for instance: monolingual, bilingual, and
multilingual; written and spoken; common expressions and Internet slang; child language and adult
language; contemporary Chinese and Ancient Chinese; and the language of native speakers and
second language learners. With knowledge bases, some are designed for general purposes, such
as HowNet and the Grammatical Knowledge-base of Contemporary Chinese, while others are for
special purposes, such as Emotion Ontology released by the Dalian University of Technology for
sentiment analysis and Knowledge Base for the Qualia Structure of Nouns developed by Peking
University for the semantic analysis of nouns and noun phrases (Yuan and Li 328tk 755 2014).

The rapid progress of Chinese language resources is, on the one hand, the result of ever-
thriving corpora and data-driven empirical methods. On the other hand, consortiums like LDC
have played a significant role in collecting and distributing resources. Founded in 1992, LDC
published 164 Chinese data sets between 1994 and 2016, among which there are 109 text data
sets, 54 audio data sets and one video data set. Some text data deals with the properties of words,
phrases, sentences and discourses, while others are corpora built for machine translation and
its evaluation, information retrieval, language modelling, etc. The text data mainly came from
newspapers and magazines and the audio data mainly from telephone conversations, broadcast

conversations, news broadcasts, ete. Unlike early corpora, which relied on printed materials,
corpora nowadays collect more materials from sources like blogs, forums and newsgroups on
the Internet. The annual statistics for LDC language resources are shown in Figure 34.1.

The advances in Chinese language resources are exciting and encouraging, but there are
some reflections that may be worth considering. For instance, the development of Chinese
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Figure 34.1 LDC Chinese language resources: annual releases (1994-2016)
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language resources lags far behind that of English language resources in the sense of both
volume and diversity. In 2016, LDC had 787 data sets in total, of which 434 data sets were
for English. Moreover, among the 164 publications of Chinese resources at LDC, there are far
more corpora (160 data sets) than knowledge bases or lexicons (four data sets), which mir-
rors the progress of Chinese language resources as a whole. The cost of constructing knowl-
edge bases or lexicons is substantially high, considering the human input of refined linguistic
knowledge. Large corpora, in contrast, can be collected and processed automatically, with
less human input or even no expert knowledge, while more sophisticated annotations, particu-
larly semantic annotations, have mainly been applied to corpora of a smaller size. Further, the
potential of corpora for special purposes is great, such as interlanguage corpora, multimedia
corpora and multimode corpora for teaching Chinese as a foreign language, discourse analy-
sis, ete. Finally, while large corpora are much easier to compile today, the quality of these
language resources is more likely to be overlooked. It has been reported, for example, that the
Chinese data from Google Ngram between 1970 and 2000 is relatively more reliable than data
from before 1940, with fewer OCR errors and hence a smaller amount of noise for automatic
counts (http:/digitalsinology.org/when-n-grams-go-bad/).

Applications

In the past few decades, corpus-based approaches have gained more and more ground. With
big data and machine learning methods playing a decisive role in NLP today, the significance
of language resources, and of corpora in particular, has been well acknowledged. The follow-
ing discussion will focus on the roles of Chinese language resources in linguistic research and
language teaching as well as in social progress. Due to limited space, only textual resources
will be covered; audio and multimedia resources will not be included.

Using corpora in the study of synonyms

In teaching and learning Chinese as a first or second language, the clear understanding and the
appropriate use of synonyms is stressed regularly. In this regard, corpus-based investigations
have much to offer. While a native speaker may not be able to form consistent and convincing
judgements on the distinction between synonyms, a corpus may provide sufficient samples,
which, after being ranked and sorted, depict in detail how and why they differ.

Using a 500,000-character corpus of vernacular texts in the contemporary sense, Tao (2000)
showed some systematic differences between eight synonymous adverbs that share the com-
mon meanings of absolute time and assertiveness. In the authoritative dictionary IG5 17
$4 Xiandai Hanyi Cididn (Modern Chinese Dictionary, Institute of Linguistics, CASS, 2011),
these adverbs are deployed to define one another and are roughly grouped into three catego-
ries: (1) MK congldi “always’, [1)3K xiangldi ‘always’ and —[f1] yiviang ‘at all times’; (2) &
A génbén “at all’, KK bénldi “at first’ and 4598 qudnrdn ‘completely’; and (3) — 14 yizhi
‘always’ and 15%% shizhong ‘all the time’. In addition, there are simple indications in some
dictionaries, with no further explanation, about the usage of these adverbs, such as M and
AR, which are mainly used in negative contexts. With quantitative evidence from the corpus,
Tao (2000) investigated the syntactic environment, semantic prosody and textual linking func-
tions of these adverbs and found more precise details about their distinctions. For instance, M
2K, though usually followed by a negative element, is meant to negate an undesirable proposi-
tion or state-of-affairs in nearly all the examples retrieved from the corpus. In the following
example (1), the speaker considers it undesirable to “get involved in lawsuits”, but with the
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help of MK, the speaker expresses a positive stance. Such is not the case with #24< when fol-
lowed by a negative element, as can be seen in (2) where the speaker’s stance is still negative:

1 BYTERE, SERTIARER, BAKNMTER.
Yinhdng you liishi, kao wo k& dablying guansi, wo congléi b di guansi.
“We have lawyers in the bank; they would never rely on me to win cases, and I never got
involved in lawsuits’,

2 HEM, RAUFEARELTEESREFHIL.
Zhénde, wd dangshi génbén méi xidng guo hui you jintian zheé zhdng shir.
‘Really, I never think about what is happening now’.

Other findings, such as [ 3, ] and 4:%4, are not favoured in vernacular texts: f 7 appears
in a context with a negative/unfavourable connotation, while A< has a neutral connotation,
and — i requires a prior temporal/spatial phrase, while 474 stands alone. Although Tao
(2000) did not exhaust all the distinctions between the eight adverbs, which may be impossible
even for a native speaker of Chinese, the results nevertheless shed some new light on such a
complex issue that has mainly relied on the introspection of linguists and lexicographers for
solutions.

Moreover, discourse context-based studies on linguistic properties have enabled a better
understanding of language and in this regard the corpus approach has a part to play. As Tao
(2000) pointed out, the traditional research of adverbs tended to limit the scope of investiga-
tion to isolated clauses/sentences. With the corpus, Tao provided evidence to argue that the
appropriate use of many adverbs relies on a syntactic environment larger than a single clause/
sentence. In (3), no grammatical problem can be found at the clause level, but the corpus
data clearly shows that the adverb — ] requires a temporal phrase, which is missing in this
sentence and therefore renders it strange to native speakers. The corpus data also shows the
common use of R 7% in conjunction with a repetition structure, as in (4), which might be over-
looked when the adverb is observed in isolation:

3 R—EHEFHXH.
W& vizhi zai kan zhongwénshi.
‘I have been reading Chinese books’.

4 R, RAREL.
Wo méi xué guo zhongwén, génbén méi xu€ guo.
‘I didn’t learn Chinese before. I never did’.

Tao (2000) presented an early application of corpora in studying Chinese synonyms. Larger
corpora with segmentation and POS tags, which came later, made it possible to measure the pat-
tern and the salience of collocations using statistics like Mutual Information, which indicates
the mutual dependence between random variables (Huang et al. 2005; www.sketchengine.
co.uk/documentation/statistics-used-in-sketch-engine/). Hong and Huang (2006) used collo-
cating relations to present the difference between the two synonymous verbs W7 chi ‘eat’ and
& hé “drink’, based on the Chinese GigaWord Corpus of 1.1 billion Chinese characters. In
addition, corpora of interlanguage, with incorrect word usages, have been found in recent
studies on synonyms. Hong (2014), for instance, used a learner corpus of 300 million Chi-
nese characters to investigate the usage errors of J{ifl fangbian ‘convenient’ and {£F bianli
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‘convenient’, which were compared with the proper usages of native speakers to show the
different distributions of the synonyms.

Using treebanks in the analysis of syntactic ambiguities

A large corpus enables the observation of detailed language facts, as discussed previously.
It may also facilitate the systematic understanding of a language as a whole (Zhan & 2 %<
2013b). In this section, the use of treebanks in the quantitative analysis of Chinese syntactic
ambiguity will be discussed.

Studies on linguistic ambiguity in Chinese tend to focus on particular cases, such as " 4E |
H& NIWH) ydo si le liérén de gou *bit and killed the hunter’s dog or the dog that bit and killed
the hunter’. The sequence (tagged as v-n-de-n) can form either a verb phrase or a noun phrase,
leading to two readings and hence an “explicit ambiguity”. It is, however, quite possible that a
syntactically ambiguous sequence has only one reading, resulting in an “implicit ambiguity”,
such as the phrasal sequence pp-vp-vp in the following two examples:

vp vp

—T— —_—
vp vp PP vp
T | \ e
plp le BhRE mEx v|p vlp
BWHA #E EISE R EN
WEBURF ST 2 Bk g PO RT3
béi zhéngfii yaoqing canjia qingdiin béi jingehd zhuazht fakuéin

‘be invited to attend a ceremony by government’  ‘be caught and fined by policeman’

For a systematic investigation into the possibility of linguistic ambiguity, treebanks can be
used to extract context-free grammar rules (e.g. vp = pp vp, vp = vp vp), such as using a one-
million-character treebank, for instance, to build a rule set with 11 phrase categories (tagged
as ap, dp, np, pp, vp, etc.) to describe Chinese. Parsing the 1,331 sequences (e.g. np-vp-np),
formed by any three of the tags, with the rules extracted from the treebank, the sequences are
thereby categorized as (a) unacceptable, (b) unambiguous, (c1) explicitly ambiguous and (¢2)
implicitly ambiguous, as Zhan et al. f& P4 %5 (1999) proposed. The results are shown in
Table 34.1, which quantitatively depicts the possibility of syntactic ambiguity in Chinese. For
comparison, the corresponding statistics from Zhan et al. /& T2 4<% (1999) based on a manu-
ally defined rule set are also given in Table 34.1.

Among the acceptable sequences, there are far more ambiguous than unambiguous ones,
which points to the underlying problems of phrase categorization in this case. The design of
phrase categories needs to be optimized based on a better understanding of the language as a
whole. This is an issue of importance, particularly when computers are used to assist in lin-
guistic research.

Other linguistic studies have used treebanks to present the panoramas of language facts.
For instance, Liu et al. (2009) used a dependency treebank to measure the dependency dis-
tance and direction, hence the complexity, of Chinese. The method was extended to measure
the dependency distances across languages using an English and Czech dependency treebank
(Jing and Liu 2015). Studies such as these are making substantial progress, with the support of
sophisticatedly annotated corpora and greatly improved NLP technology.
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Table 34.1 Probability of syntactic ambiguity calculated based on a manual rule set and a treebank rule set

Rule sets Manual rule set Treebank rule set
(246 rules) (657 rules)
Phrasal sequences
Count Percentage  Count Percentage
Total 9=729 100% 11°=1331 100%
(a) Unacceptable 360 49.4% 661 49.66%
(b) Unambiguous 84 11.5% 150 11.27%
(¢) Ambiguous  (c1) Explicit 194 26.6% 386 29.00%
Acceptable Average  6.55% Average 6.61%
(¢2) Implicit 91 12.5% 134 10.07%
Average 2.37% Average 2.29%

Using language resources in contrastive and typological analysis

In addition to corpora, knowledge bases are also widely used in linguistics, which will
be the main focus of this section. As a database for linguistic typology, WALS currently
contains data from 2,679 languages and facts about 192 grammatical features, each feature
having between two and 28 different values. A huge number of facts about Chinese can be
found there. Feng %/ F] (2015) made new arguments about the relation between tone,
intonation and sentence-final particles: (1) all tonal languages have sentence-final parti-
cles; (2) non-tonal languages have no sentence-final particles (with exceptions); (3) more
tones exist in a language with more sentence-final particles; (4) more sentence-final parti-
cles exist in a language with fewer intonations; and (5) tones in a language develop in par-
allel with its sentence-final particles. These arguments were further explored by Ye I i& %
(2016), with some affirmed and others negated. With the data from WALS, particularly the
facts about tones and polar questions in 206 languages, Ye ik % (2016) investigated the
typological correlations between tones, intonation and particles and argued against a sali-
ent typological correlation between tones and sentence-final particles. A correlation may
exist, as non-tonal languages tend to have no sentence-final particles. However, tonal lan-
guages vary: those of Eurasia tend to have sentence-final particles, while those in America
do not; and no tendency has been found with those in Africa and the Papuan-Austronesian
region. Ye MiA % (2016) further argued that there is a possible correlation between into-
nations and sentence-final particles yet pointed out the lack of language facts supporting
the claim that “intonation and SFP are fundamentally two sides of the same coin” (Feng
SR 2015).

Theoretical linguistic research tends to suggest and verify a hypothesis based on a small
sample of language facts. With the increase in data from world languages, which are sophis-
ticatedly annotated and easy to search, large-scale investigations across languages will better
support linguistic typology and enable a deeper understanding of human languages, for which
Ye A % (2016) is a case in point. In fact, parallel corpora have played an important part
in comparative linguistic research as well. Using a Chinese-English parallel corpus, Bai and
Zhan g, 5 T4 (2006) explored the differences between passive sentences (with the
marker ¥ béi) in Chinese and those in English.’ Similarly, Ma 5T (2011) investigated the
role of iX zheé ‘this’ and }} na “that’ in definite marking and compared them with the, a similar
expression in English.
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Using corpora in sociolinguistic analysis

Between 2004 and 2008, China’s Ministry of Education, in cooperation with universities and
institutions, set up six national centres for the management and research of language resources
from publications, broadcasts, the Internet, teaching materials, minority dialects and varie-
ties of Chinese outside China, respectively (www.moe.gov.cn/s78/A19/A19 xglj/201309/
20130929 158028.html). This new initiative of managing linguistic data as public resources
has been well received in academia and in society as well. Large dynamic corpora have thereby
been released to support linguistic research and language teaching; on the other hand, they
have provided solid evidence for the government and the public in learning the actual use of
Chinese and its dialects in China today. Starting in 2006, the Report on Language in China has
been published annually by the Department of Language Information Management at China’s
Ministry of Education, documenting the use of Chinese each year, informing the public about
language services, facilitating government planning and promoting the healthy use of language
in society (www.moe.edu.cn/s78/A19/yxs_left/moe_813/s237/; more details are provided by
Li 2*8](2007). Popular or new characters, words and expressions have been recorded, such
as LK+ hidianwang+ ‘Internet Plus’, [#] S5 yuébinglan ‘Parade Blue’ and T %[ $i 1
Wi =il zhongydo de shiging shué sanbian ‘thrice to emphasize’, which depict the kaleido-
scopic quality of social life. Over the last 10 years, 5,514 new words have been collected in
this annual report, such as {i [ wéibé ‘microblog’, " [E %5 zhongguémeng “China Dream’,
{75 weixin ‘WeChat’ and 1 & zhéngnéngliang “positive energy’, highlighting the coming
of each new trend in society (www.jyb.cn/china/gnxw/201510/t20151017_640001.html). The
general public has also been invited to select the top 10 new words, catchphrases and Internet
slang, which has greatly encouraged the public to participate in the ongoing development of
language resources.

Moreover, the varieties of Chinese have been compared and contrasted by researchers in
different countries and regions. The LIVAC Corpus (2.5 billion Chinese characters: www.
livac.org) maintained by the City University of Hong Kong has collected texts from the news-
papers of eight Chinese-speaking cities around the world. Such a corpus serves as arich source
of evidence for the variation of written Chinese in different regions. Zhan and Tao /& ' %,
P Z1E[1 (2016) built a corpus of written texts (approximately 100 million Chinese characters)
from North America, with which words and their variations, together with their grammatical
features, were investigated. The influence of English and the trace of southern dialects*® of
Chinese were found in the corpus data. There is, however, an obvious tendency for Chinese
and its varieties to converge, owing to the ever-shortening distance between people in the net-
connected global village. New usages in Chinese, carried by new media, have spread quickly
around the globe, for which language resources are being developed to reflect more about the
Chinese language’s evolution.

Another example worth noting is the creation of a huge language resource to study “the
global collective consciousness™. The Global Database of Events, Language, and Tone
(GDELT) contains “over a quarter-billion event records in over 300 categories covering the
entire world from 1979 to present, along with a massive network diagram connecting every
person, organization, location, theme and emotion™ (www.gdeltproject.org/). The GDELT
platform provides Global Content Analysis Measures to assess emotional undercurrents and
reactions in articles in 15 languages, including Chinese. Such language resources capture
ongoing stories around the world and thereby facilitate the study of human societal behaviours
and beliefs.
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Challenges: the future of Chinese language resources

In either theoretical studies (such as linguistics per se, linguistic typology. language acqui-
sition, etc.) or applications (such as lexicography. teaching Chinese as a second language,
language planning, etc.), Chinese language resources play active and important roles. Search
tools for these resources have become more user-friendly and powerful, with various options
for locating specific information. Tools for corpora like BCC and CCL, for instance, support
advanced searches with patterns and wildcards.

It is worth noting, however, that the increasing size of linguistic data and the increasing
cost and difficulty of developing them have caused new concerns about their quality and the
validity of their support for research. When large amounts of texts in corpora come from the
Internet, it is extremely hard to remove embedded errors and redundant data. Take WebCorp
(www.webcorp.org.uk/live/index.jsp) as an example. This online tool connects to commercial
search engines to retrieve hits for a user’s query, takes the list of URLSs returned by that search
engine and extracts concordance lines from each of those pages to present examples of the
user’s query word or phrase in context. The concordance lines for the Chinese word sequence
EYRET T sutrdn dudnzan ‘though short” is shown in Figure 34.2, with substantial redundancy
that is quite obvious.

Further, the achievements of Chinese language resources nowadays, if examined closely,
are mainly the “low-hanging fruit”, and there is still plenty. Real challenges remain in reaching
the higher fruit. Chinese function words, for instance, have been a focus of attention in linguis-
tic research and language teaching. Compared with synonymous content words, synonymous
function words are far more difficult to set apart. Language resources for function words are
inadequate, which also reflects the inadequate theoretical research and understanding in this
regard. Sketch Difference has been used to make distinctions between content words (verbs
like chi and he or adjectives like /5 {# and {#) (Hong and Huang 2006; Hong 2014). In the
case of synonymous function words (— F{ and #5%% or fR /< and M 3K), however, Sketch Dif-
ference returns “insufficient data”. Likewise, Word Sketch fails to find any collocations for
[ de, the most frequently used function word, though a simple query of the word in Sketch
Search returns 99,838,775 hits. In another test with | /e, Word Sketch returns collocations
that confuse the word with its homograph | lido. To solve problems like these, more effort

10) http://www.le.com/tv/89028. html
Text, Wordlist, text/html, UTF8 (Content-type), 2017-01-01 (Copyright
footer)

29:-- UL Eif b4, JReR IoHE TS , {HENSEH rIEA 4, 45:25 F2H
30: - RE SR F4, I HE TE , HENFEH TIEATRY 4, 45:24 3R
31: - RUE EME RS, JFR S Flhs , BENFEHE TEATEY /B, 45:25 Hadk
32 B SRS, IR LS M E e, (AEFER TR, 45:24 H5E
33: R EJROOE R T S {HEFER TEA £ 45:25 ek

Figure 34.2 An example of duplicate sentences retrieved from WebCorp
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in solving complex linguistic issues is required, which will lead to a better understanding of
language, including its operation and development.

The challenge of Chinese language resources in the future also lies in the role that linguis-
tic theories play in further exploiting these resources. Take the study of new senses of words
as an example. The corpus approach helps greatly in collecting and presenting words in new
contexts, such as the Chinese verb | shua ‘brush’, in the following collocations retrieved
from the online CCL Corpus and BCC Corpus: kil 5%t shua xitong ‘to update the operation
system on the mobile phone’, il fil [ shua wéibé ‘to update the microblog very frequently’,
Tl 47 shua jié ‘to travel on the street with roller skates as a form of transportation or sport’, A
% shud pico ‘to compete for a ticket online by frequently visiting the ticket-master’s page’, Jil
N it shua rénpin ‘to gain a good reputation by behaving well’, etc. The meanings of the verb
shud in these new contexts, however, are not readily available in dictionaries; for instance, the
verb has two senses recorded in the dictionary HL{{ 7 7535 8 Xiandai Hanyu Cididn (Modern
Chinese Dictionary, Institute of Linguistics, CASS 2011):

[Eh) FARITHTBREGRTE o~ |~ ~Re A Aok ~H .

[ Verb] brush; scrub; clean or paint with a brush: brush one’s teeth | brush shoes | clean
(or scour) a pot | paint the wall with limewash; whitewash a wall

[31] B4 @ik “fRsF95shaf, ib) BA-~T|hiRkES%E, BUAFEGHK
B~T k.

[ Verb) eliminate (through selection or competition); remove: ‘He was dismissed from
the factory due to his failure to follow the labour discipline. | He flunked the examination
for army recruitment due to poor eyesight’.

In this case, corpus-based studies can be greatly assisted by the cognitive theory of conceptual
blending. By “blending” the semantic components of the verb itself and those of the nominals
in the new contexts, the meanings of the new usages can be better distinguished. For example,
with the traditional usage /5% shua qidng ‘whitewash a wall’, a new layer is added to the wall;
with the new usage il 724t shua xitong ‘to update the operation system on the mobile phone’,
similarly, new features are added to the mobile phone. The semantic description of il in the new
usage fill 724, therefore, can be a “blend” - the semantic component of “adding something new”
in the traditional scenario of the verb and the semantic component of “an electronic system with
various features™ in the new scenario of its collocate. Currently, it is easy for the corpus methods
to retrieve evidence for words in new contexts, but it is too demanding for them to discover the
underlying connections between semantic components and to define the new meanings auto-
matically and systematically. In this regard, linguistic theories still have a leading role to play, so
that the corpus evidence can be better exploited to make more sense.

Language resources today are mainly collections of language facts, the increasing volume
of which does not mean an increasing amount of knowledge. Challenges remain in discovering
and extracting linguistic knowledge from linguistic data automatically, but it is still a tempting
and worthwhile endeavour.

Conclusion

The past three decades have witnessed the exciting progress of linguistic data in Chinese. Yet
new lands await to be explored and charted, which include, but are not limited to, the develop-
ment of linguistic data for mobile devices, the visualization of linguistic data, the creation of
user-specific language data (for linguists, language teachers and learners and amateur users), etc.
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Computer tools, powered by large quantities of linguistic data and advanced machine-
learning algorithms, have provided a wide range of language services. Linggle, for instance, a
web-scale linguistic search engine for words in context designed by Professor Jason S. Chang
at the National Tsing Hua University (Taiwan), extracts collocations from large corpora to
assist learners of English as a second language in writing (Boisson et al. 2013). Such services
will be more common and more user-friendly in the future. Further, linguistic theories have a
role to play when language resources are used, which will greatly benefit the resulting appli-
cations. Without theoretical analyses, as Levin and Song (1997) put it in the abstract of their
paper, “corpus evidence is difficult to understand and systemize™.

What do language resources mean to theoretical linguistics? This question may be answered
by making a distinction between (1) corpus-driven linguistics, which aims to build theories
exclusively on corpus data with no annotation, completely free from pre-corpus theoretical
premises, and (2) corpus-based linguistics, which uses corpus annotation with the aim of test-
ing and improving theories (Gries 2012). Obviously, the former presents an ideal blueprint for
the future of corpus linguistics, while the latter depicts what it is like today.

There might be a day when NLP becomes fully mature and AT sufficiently powerful so that
language resources can turn into the magic lamp of Aladdin to help people with language-
related tasks (such as foreign language learning and translation), telling them what it is and
how to do it. As Chomsky has argued, however, the point of science is to understand as much
as one can about the nature of things to answer the question “Why?”(Andor 2004). Linguistic
data and related computer tools nowadays, while helping to sketch what language is and how
it works, provide little insight into the question of why language is the way it is. In this sense,
the future of the science of language lies in a combination of human insights and language
resources. It is time to promote the connection between introspection-based theoretical analy-
sis and data-driven statistical analysis, rather than arguing against the value and potential of
one another.

Notes

1 For example, the page of links (http://web.csulb.edu/~txie/per.htm) maintained by Dr Tianwei Xie,
California State University, Long Beach, to help students who use the textbook Practical Chinese
Reader. The collection includes 21 types of resources, 216 items in total.

2 More information can be found at https://en.wikipedia.org/wiki/Google Ngram Viewer; online
search at https:/books.google.com/ngrams; data available for download at http://storage.googleapis.
com/books/ngrams/books/datasetsv2.html.

3 The research contributes to machine translation as well. Google Translate today, powered by an arti-
ficial neural network to increase fluency and accuracy, is still rendering the sentence “They love to
read and be read to™ as “fli {115 X &l i3 R (] i3 Tamén xthuan yuédii hé yuédi” “They love to read and
read”, showing much room for improvement in this regard.

4 For instance, verb-complement constructions like ¥i[nl (IBIEHF %) shuo hui (na dao lizitang)
‘return to (the previous topic of the chestnut soup)’ are found in the corpus, the complement being the
directional verb [7] Aui ‘return’ and the noun phrase %1% lizitang ‘the chestnut soup’ following the
construction as the object. This is, however, rarely found in standard Chinese.

Further reading
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Jing-Schmidt, and Barbara Meisterernst, 256-275. London: Routledge.
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