
Yet Another Resource to Sketch Word Behavior    

in Chinese Variation 

Meng-Hsien Shih and Shu-Kai Hsieh 

Graduate Institute of Linguistics, National Taiwan University, Taipei, Taiwan (R.O.C.) 

{d00142002,shukaihsieh}@ntu.edu.tw

Abstract. Most corpus-based lexical studies require considerable efforts in 

manually annotating grammatical relations in order to find the collocations of 

the target word in corpus data. In this paper, we claim that the current tech-

niques of natural language processing can facilitate lexical research by automat-

ing the annotation of these relations. Besides, the technique of word sense dis-

ambiguation can provide sense distribution for the word of interest. We exploit 

the above techniques and report an online open-resource for the comparison of 

lexical behaviors and sense distribution in cross-strait Chinese variations. The 

proposed resource is evaluated by juxtaposing the results with previous lexical 

research based on the same corpus data. The results show that our resource 

could provide more comprehensive and fine-grained grammatical collocation 

candidates in the case study. 
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1 Introduction to Collocation Extraction 

Collocation is a tendency for words to occur together (Sinclair, 1991). In order to find 

word collocation, most researchers devote considerable efforts on manual annotation 

of the corpus data in corpus-based lexical studies. With the advancement of corpus 

development, however, there have been many lexical resources such as Word Sketch 

Engine1 (WSE, Kilgarriff et al., 2004) designed to display automatically extracted 

grammatical collocations. For example, in Fig. 1 this online English resource shows 

that the collocations of the English noun goal include the words score, achieve, con-

cede and so on, and each with the grammatical relations of object, subject, etc. 
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Fig. 1. Word sketch for the English noun goal 

Among Chinese language resources, the Chinese WSE (Huang et al., 2005) has also 

applied these automatic techniques to large-scale corpus data in simplified Chinese 

and traditional Chinese corpora, which provides lexical comparison of language varia-

tion. In this paper, we will focus on similar construction of lexical resources for Chi-

nese variation. The next section will briefly review the current issues of WSE and 

other resource; in Section 3 we describe the design of the proposed approach and the 

corpus data used in our lexical resource; Section 4 discusses the evaluation issue and 

presents a case study based on our results; in Section 5 we demonstrate our online 

system; this paper ends with a conclusion of the proposed lexical resource for Chinese 

variation research.  

2 Toward Grammatical Collocations as Dependency Relations 

Among the resources of automatically extracting grammatical collocations from sen-

tences, the WSE used regular expressions over part-of-speech (POS) tags to achieve 

this. For instance, to capture the verb-object relation, they would manually devise the 

following expression: 

 

1:V (DET|NUM|ADJ|ADV|N)* 2:N 

 

That is, for any sequence matching the first word tagged as V followed by either de-

terminer, number, adjective, adverb or noun, and ending with a word tagged as N, the 

first word would be treated as the 1st argument in the verb-object relation, and the 

ending word as the 2nd argument. 

Although the Chinese version of WSE2 has gained its popularity among corpus lin-

guists and language teachers (e.g., Hong & Huang, 2006; Kilgarriff et al., 2015), it is 

proprietary, limited to 27 grammatical relations, and requires a POS-annotated corpus 

in advance. In the following study, we will investigate the approach of exploiting a 
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dependency parser to automatically tag 45 relations, which can also be applied upon a 

raw corpus even without any segmentation if necessary. 

Unlike the more known constituent grammar which decompose a sentence into 

constituents in a hierarchical manner as illustrated in Fig. 2, dependency grammar 

(Tesniere, 1959) analyzes the grammatical relations between words in a sentence in a 

flat manner, e.g., the direct object relation dobj(搞,賭場) between 搞 and 賭場 in the 

sentence 兩人合搞賭場. This kind of relations could be useful in lexical research if 

properly defined. 

 

Fig. 2. Constituent hierarchy in the example sentence 

 

Fig. 3. Dependency relations between words in the example sentence 

Though among those resources of dependency parses the manually annotated Chi-

nese Dependency Treebank (Che et al., 2012) has been available, this parsed corpus 

contains only simplified Chinese newswire stories from People’s Daily. In this paper, 

however, we aim to further compare grammatical relations of words in not only sim-

plified Chinese but also traditional Chinese variation. On the other side, the LIVAC 

corpus (Tsou et al., 2006) also collected simplified and traditional Chinese texts, but it 

mainly focused on KWIC (Key Word In Context) search without annotation of 

grammatical relations. In order to compare fine-grained grammatical relations of 

words in the two language varieties, in this study we attempt to use a dependency 

parser (Chang et al., 2009) to automatically parse a simplified Chinese corpus and a 

traditional Chinese corpus. 
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3 Methodology 

In the proposed approach, we apply Stanford Dependency Parser 3.63 upon one sim-

plified Chinese corpus and one traditional Chinese corpus respectively. The parser 

could tag words in a sentence with up to 45 relations as mentioned before (see Table 1 

for some examples of the relations). 

Table 1. Chinese grammatical relations and examples (Chang et al., 2009) 

abbreviation Example relation 

1. nn 服務中心 nn(中心,服務) 

2. punct 海關統計表明， punct(表明,，) 

3. nsubj 梅花盛開 nsubj(盛開,梅花) 

… … … 

45. nsubjpass 鎳被稱作現代工業的維生素 nsubjpass(稱作,鎳) 

Our datasets include 744,536 sentences of traditional Chinese Sinica Corpus 3.04 and 

764,943 sentences of simplified Chinese Xinhua News. After parsing, the output con-

tains the grammatical relations between words in every sentence, which will be later 

counted as grammatical collocations when properly defined. Fig. 4 shows the sche-

matic structure of our lexical resource designed for comparative research in Chinese 

variation: 

 

Fig. 4. Design of the proposed resource of language variation 
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An online user interface has been also available for querying the word of interest in 

the parsed data.5 

4 Evaluation Issues 

To evaluate the whole parsed corpus, it will require manual annotation of this large-

scale corpus data, which is not available yet. Even if we could manually annotate the 

whole corpus and calculate the accuracy rate, the overall performance will still rely on 

the assessment of each stage in Chinese language pre-processing. For example, when 

we intend to compare our overall performance with that of other resources such Chi-

nese WSE, we have to take into consideration the assessment of word segmentation 

and POS-tagging in each resource respectively, which has complicated the evaluation 

or even makes the results not comparable on the same base. 

For the above two reasons, here we choose to present one case study comparable 

with previous literature, and evaluate the annotation in this case study: Cai (2014) has 

studied the pro-verb 搞 [gao3] (do) both in the simplified and traditional Chinese 

variation. 418 sentences of 搞 in Sinica Corpus 3.0 (the same corpus used in our pars-

ing approach) were manually annotated, and 213 instances of 搞 + noun object were 

found as shown in Table 2 and Table 3.  

 

Table 2. Collocation comparison of the verb 搞 [gao3] in simplified and traditional Chinese 

動詞類別 類聯接 大陸普通話 臺灣國語 

替代動詞 「搞+補語」 269  26.9% 144  26.5% 

「搞+名詞賓語」 579  57.9% 213  39.1% 

 

Table 3. Prototypical collocations of the verb 搞 [gao3] in traditional Chinese 

類聯接 頻次 例詞 

替動詞 搞+補語 9 不清楚(17)，清楚(8)，迷糊(3)，大(3)，不懂(3)，

得泥濘不堪(2)，得破損(2)，得熱熱鬧鬧(2)，得

人心惶惶(2) 

搞+名賓 12 社會主義(5)，政治(5)，共產主義(4)，封建迷信

(3)，這個領域(2)，花樣(2)，新項目(2)，小圈圈

(2)，多媒體(2)，臺獨(2)，十年文革(2) 

虛動詞 搞+動詞 5 統一(3)，研究(2)，改革(4)，抗日(2)，干擾(2) 
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To be comparable with other research, we queried on the proposed resource for the 

same word 搞 [gao3], and found in the parsed traditional Chinese corpus 211 cases of 

搞+noun object. By juxtaposing our results with those from WSE and Cai’s study, we 

could observe in Table 4 that our resource have provided more comprehensive collo-

cations for the case of 搞+noun object, based on the same Sinica corpus: 

Table 4. Comparison of the noun object counts for the verb 搞 [gao3] in Cai (2014), WSE and 

our proposed resource, all based on the same data from Sinica Corpus 3.0 

Noun Object Cai WSE Proposed 

社會主義 5 8 7 

政治 5 12 9 

共產主義 4 - 2 

(封建)迷信 3 - 2 

(大)躍進 3 - 2 

花樣 2 - 2 

(新)項目 2 - 2 

(小)圈圈 2 - 3 

臺獨 2 - 2 

(十年)文革 2 - 2 

這個領域 2 - - 

多媒體 2 - - 

運動 - 11 6 

個 - 11 6 

鬼 - - 5 

什麼 - - 4 

改革 - - 4 

工程 - - 3 

 
By further examining the entry of 搞 + 運動 which is absent in other research, we 

also found that most of the six cases are long-distance dependency relations, which 

may need much more efforts for human annotation: 

 

1. 所以他們經常搞一些民主運動 

2. 搞訴苦運動 

3. 喜歡搞運動 

4. 大學裡很多有名有名的老師也搞社會運動去了 

5. 各地的黨組織按照搞運動的慣例 

6. 還有一些同志不注意在工業方面搞大規模的群眾運動 

 
 

 



 

In addition to grammatical collocations, our system also exploits the technique of 

word sense disambiguation (WSD) to provide information of sense distribution for 

lexical research. We begin by investigating the approach of using a dictionary-based 

WSD module 6  (Lesk, 1986) built in the open-source Natural Language ToolKit 

(NLTK 3.0), in order to examine the sense distribution of a word in Chinese. We did 

not use more advanced supervision-based algorithm because training data with Chi-

nese sense annotation is not available yet. 

This preliminary function adopts the sense inventory from Chinese Wordnet 7 

(Huang et al., 2010), which is also compatible with the NLTK WSD module. Howev-

er, the previous case of 搞 has only one sense in the current version of Wordnet, so 

here we examine the sense assignment of another word 便利 [bian4li4], which has 

been the target word of other lexical research (Tsai, 2011). According to the Wordnet, 

there are three senses for the word 便利, and after applying the WSD module in 

NLTK 3.0 to the 154 sentences of 便利 in traditional Chinese Sinica Corpus, this 

function can provide a summary of the sense distribution with corresponding sentenc-

es as illustrated below: 

Table 5. Sense distribution for the word 便利 [bian4li4] 

Sense Definition and Sentences Count 

1. 形容容易達到使用目的 

  可是用戶得到很大的便利 

  提供便利的管道 

  用毛筆蘸墨把字抄寫在紙上也便利得多 

3 

2. 使特定事件的目的容易達到 

  亦能便利消費者之選擇與購買 

    … 

6 

3. 有利於使用者達到目的的事 

  一位便利商店的老闆說 

    … 

145 

 

5 System Demonstration 

The proposed lexical resource has been online for users to query the word of interest.5 

Table 6 illustrates the structure of the output with a sample query of 便利 [bian4li4]: 
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Table 6. System demonstration of the grammatical relations of 搞 [gao3] for simplified and 

traditional Chinese in our resource 

 Xinhua News Sinica Corpus 

Nsubj 1. 梁：厦门对外供应总公司

原总经理梁栋利用职务上的

便利 

2. 兩者：同时又有效地克服

了二者分别在操作便利程度 

3. 主題：本次对话会的主题

是新经济伙伴关系和贸易便

利 … 

1. 靈活：可考慮單腳架較為靈活便利 

2. 較：如此較便利統一審查著作物及

創作人有無違反國策 

3. 網路：政大的網路若不便利 

… 

Assmod 1. 通行：决议呼吁双方为特

派团人员提供自由通行的便

利 

2. 利用负责经营和委托管理

舟山海洋渔业公司荣盛贸易

分公司的职务便利 … 

1. 開採：又可享有上游沖下砂石可供

繼續開採之便利 

2. 生活：它表示竹帶給他們生活的便

利 

… 

sense distribution n/a 1. 形容容易達到使用目的 

  可是用戶得到很大的便利 

  提供便利的管道 

  用毛筆蘸墨把字抄寫在紙上也便利

得多 

2. 使特定事件的目的容易達到 

  亦能便利消費者之選擇與購買 

    … 

3. 有利於使用者達到目的的事 

  一位便利商店的老闆說 

    … 

 
The system has provided for the query word grammatical collocations in simplified 

and traditional Chinese variation respectively. Since the Stanford Parser is trained 

mostly on simplified Chinese data, we may find more errors in the traditional Chinese 

output (e.g., 靈活 and 較 incorrectly parsed as the subject of 便利 in the right panel of 

Table 6). However, in this demonstration we can also observe that the collocations of 

the fine-grained assmod relation (associative modifier) such as assmod(便利,生活) 

are presented, while in WSE it will be treated just as the more coarse-grained modifier 

relation. Finally, with regard to the function of sense distribution, we currently only 

show the results for the traditional Chinese variation. The sense distribution for the 

simplified Chinese is still not available yet because we are still looking for an appro-

priate sense inventory. 



6 Conclusion 

In summary, though the accuracy rate of the current parsed corpus may not be as good 

as human annotators, the parser is able to capture long-distance relations and thus find 

more grammatical collocations as shown in the case of dobj(搞,運動), which is absent 

in previous research. For the function of sense distribution, while we are still consid-

ering a sense inventory for simplified Chinese, the WSD system also needs to update 

to more recent supervised algorithm if sense annotated corpora are available, in order 

to achieve better accuracy rate. 

In the future, we will continue further examining other grammatical relations in our 

online resource such predicate and complement. 
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