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PEKING UNIVERSITY TREEBANK

e Parts of speech (syntactic categories): noun
(mingci $7A)); pronoun (daici {XFA); verb
(dongcei Bi7A)); adjective (xingréngel T2 2570);
numeral (shici B(77); measure (liangei E3);
preposition (jiect 117); adverb (fied BIIFA);
conjunction (lidnci #ZA); particle (zhici
BIEA); and interjection (tanci W7A). These
categories are taken more or less verbatim
from L1 Chinese grammar without much dis-
cussion. They are so strictly defined syntac-
tically that arbitrary category assignments
result, e.g., defining the disposal marker bd
as a preposition, since it appears to occupy
the same syntactic position as rightful
prepositions;

¢ Grammatical functions: subject (zhiyi F-35);
object (binyii EFE); attribute (dingyit EiE);
adverbial (zhuangyi 1KEE); complement
(bityti f#iiE); and predicate (weiyil FHAG).
Though these are functions, they are in most
cases defined syntactically, giving rise to
confusing labels such as “agentive object”
shishi binyu fifi% & 35 ‘agentive object, e.g,,
Liu et al. (1996);

* Sentence types: declarative sentence (chén-
shuyju ) ); interrogative sentence (yiweénjit
%[t A)); imperative sentence (gishiji {5 #));
and interjection sentence (gdntanju JEWE7));

 Sentence structures: Simplex sentence (danji
®iH)); complex/compound sentence ( filjit
87]); and discourse (pianzhang FRE); and

* Specific structures: disposal sentence (bdziju
HE5-4])); passive sentence (béidongju B A));
command sentence (jianyiji Fah F)); serial
sentence (lidndongji 8 7]); cleft sentence
(fenlieji /3%4/A)); equation sentence (pan-
duanji FIEH]); topic sentence (huatii
a5A H])); focus sentence ( jiaodidnju FEBER));
etc. The listing in this category varies a great
deal from author to author.

4. CONCLUDING REMARKS

The field of L2 Chinese has had a long his-
tory, since the 1950s, and its pedagogical gram-
mar component has followed its L1 counterpart
closely, in fact too closely. The distinguishing
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features between L1 and L2 grammars have
begun to emerge in the field and more discus-
sion of principles underlying the construction
of a pedagogical grammar, such as presented
in Teng (2010), will prove to be helpful, before
a healthier L2 Chinese pedagogical grammar
becomes available to better serve the field.

BIBLIOGRAPHY

Lit Yuehua ZIH#E Pan Wénya &R and Gu
Wei #U5E, Shiyong xiandai Hanyii yiifes B B
JHFEZETE [Practical Modern Chinese grammar],
traditional characters edition, Taipei #b: Shida
Shayuan fli A E 21, 1996.

Lu Qinghé (iR, Shiyong duiwai Hanyi jiaoxué
yife SERDAMINGEZF1EE [Practical L2 Chi-
nese pedagogical grammar], Béijing JL{: B&ijing
Daxué JLHTAE R, 2006.

Lt Wénhua B, Duiwai Hanyi jigoxué yifi
tansud XTIMNSUGBECETRIEGZR  [Inquiries into
L2 Chinese pedagogical grammar], Béijing Jt7x:
Yiiwén i S HRR L, 1994.

Ross, Claudia and Jing-heng Sheng Ma, Modern Man-
darin Chinese Grammar: A Practical Guide, London:
Routledge, 2006.

Teng Shou-hsin X’5F(E, Duiwai Hanyi jidoxué
yufe AINIEEF IR [L2 Chinese pedagogi-
cal grammar], Béijing 4L57: Béijing ytyan daxué
JEHIE S KRR, 2010.

Xing, Janet, Teaching and Learning Chinese as a Sec-
ond Language: A Pedagogical Grammar, Hong
Kong: Hong Kong University Press, 2006.

Shou-hsin Teng

Peking University Treebank

Ever since the 1990s, as statistical methods
became the main stream in the field of natural
language processing, increasing attention has
been paid to deep tagging. The institutions that
started to build the Chinese Treebank around
2000 include the University of Pennsylvania
(USA), Academia Sinica (Taiwan), and Tsing-
hua University and Peking University (mainland
China) (Xue and Xia 2000, Xue et al. 2005; Huang
et al. 2000; Zhan 2000; Zhou 2004; for more infor-
mation see the appendix). This article focuses
on the characteristics of the Peking University
(PKU) Chinese Treebank.
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1. TEXT SAMPLING

One of the major designing targets of the PKU
Chinese Treebank is to support research into the
basic syntactic structures of modern Chinese.
As a consequence, primary attention is paid to
the selection of materials from standard mod-
ern Chinese texts. The example sentences from
elementary and middle school textbooks and
research works on Chinese syntax are taken to
constitute ideal material for this purpose. Besides
this, the Treebank also includes language mate-
rial from news reports and government publica-
tions. The average number of words from the
latter two types is significantly higher than from
the former two. The table below shows detailed
information regarding the language samples of
the PKU Chinese Treebank when its first edition
was released in 2006.

2. TAGGING SYSTEM

The PKU Treebank adopts the so-called light
tagging model. In terms of syntactic structure,
the principle of least assumption is taken as a
fundamental tagging policy to describe the basic
sentence structures. This means that this is done
in traditional structuralist terms (Zh 1982) and
not in terms of the multi-layered ideas of gen-
erative grammar (deep vs. surface structure), or
the dependency grammar model based on the
description of the word relations. Following
the principle of an extensible hierarchy, all the

PEKING UNIVERSITY TREEBANK

syntactic tags are divided into three levels: (1)
sentence, (2) phrases, and (3) words. The func-
tional categorization of phrases and words is
highlighted; 14 categories have been established
for phrases (in total 21 if sub-categories are
included), and 26 for words (in total 98 with
sub-categories included). In this way, the users
of the Treebank can conveniently choose differ-
ent packages of information. As for the head ele-
ment of syntactic structure, the Treebank marks
it with an exclamation marker: !. The Treebank
also includes information about the texts such as
the titles, the inserted elements, etc.

3. MODE OF TAGGING

The PKU Treebank integrates automated and
manual tagging. The specific process is indicated
in the following illustration.

In the illustration in Figure 1, sentence-splitting
(step 1) is automatically processed by computer
with little manual correction. Word tokenization
and part of speech tagging (step 2) is automati-
cally processed by programs of Chinese word
segmentation and POS tagging with little man-
ual correction. The draft version of the Treebank
(step 3) is achieved automatically by a Chinese
syntactic parser. A visualized TreeEditors is then
used to assist manual proofreading of the draft
version sentence by sentence (step 4). This pro-
cess enables the syntactic analysis of each sen-
tence to fit the syntactic tagging requirements of
the Treebank. The “tree syntactical knowledge

Genres Number of sentences Number of words Number of Chinese
characters

Chinese language 31,928 (62.40%) 536,927 (66.75%) 744,563 (64.21%)

textbooks for primary

school to high school

Example sentences 14,084 (27.53%) 128,499 (15.97%) 174,123 (15.02%)

from grammar books

and papers

Newspaper 3,550 (6.94%)
White paper published 1,601 (3.13%)
by the Chinese

government

Total 51,163 (100%)

93,796 (11.66%)
45,165 (5.61%)

165,880 (14.31%)
74,949 (6.46%)

804,387 (100%) 1,159,515 (100%)
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Raw texts
1

Sentence-tagged texts
2

Word-tagged texts
3 4

Treebank (draft version)

Figure 1. Flowchart of compiling the PKU Treebank.

extraction tool” and the “tree grammaticality
judgement checking tool” in the TreeEditor are
utilized to check consistency of tagging (step 5).
This helps to detect inconsistencies of tagging
that may occur within phrases, which therefore
can be further distinguished and corrected man-
ually. Finally, the “tree checking tool” is applied
to perform an overall consistency check, making
sure that no mistakes were made against tagging
rules after which the final Treebank texts are
generated (step 6).

Among the procedures, the fourth and fifth
steps are vital to ensure the quality of the Tree-
bank by combining the automatic programs and
manual annotation. The fourth step adopts the
conventional post-correction model that follows
the natural order of the texts while the fifth
uses the transverse correction model across the
texts. The former correction model pays atten-
tion to the partials of each sentence, analyzing
the syntactic structure of sentences whereas the
latter focuses on the whole syntactic system,
inspecting whether the Treebank is consistent in
dealing with the same grammatical phenomena.

Figure 2 is a sample of the tagging format
of one sentence from the final Treebank texts
and the image of its tree as they appear in the
TreeEditor.

4. KNOWLEDGE EXTRACTION AND
IMPROVEMENT OF THE PARSER

After the Treebank reaches a certain scale, infor-
mation about phrase structure and its frequency

334

Final Treebank
6

Computer-assisted proofread Treebank

5

Manually edited Treebank

can be extracted to enrich the knowledge base of
the syntactic parser which is rule-based, and to
increase the accuracy of analysis (i.e., to improve
the results of step 3). The process of building
treebanks thus becomes an ever-improving
cycle. In addition, examining the rules that have
low frequency among the phrase structure rules
open up two options. First, they may turn out
to be tagging mistakes that need to be cor-
rected. Second, they may exemplify special cases
of within the syntactic system of Chinese. They
may, for instance, not be regular phrases, but set
constructions, which could be of use for those
who are involved in basic theoretical research
on Chinese syntax. For example, the phrase béi
ta chdo de Wt /by him make.noise sus/
‘be annoyed by him’ is a “rare” tree (the type
of verb does not generally occur in a passive
sentence like this one), and thus a set construc-
tion. Systematically examining the features of
phrase structural rules can also help understand
the ambiguous structures of Chinese syntax. For
instance, the fact that the same phrase order
or the same word order forms different trees
inevitably indicates that this kind of order con-
tains potentially ambiguous syntactic structures.
Through statistical analysis of these orders and
possible tree structures that these orders can be
associated with, one can understand the level of
ambiguity of potentially ambiguous structures in
Chinese, which in turn can lead to information
for generating pointed strategies for the elimina-
tion of ambiguity in Chinese natural language
processing.
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(= )))

[t &5 Wl /K e

Funidi jingji diwéi de tigio

women economy status sus increase, be achieve man.woman equality most important sus

basis

‘The increase of the economic status of women is the most important basis to achieve the

equality between men and women.”

vp N\n
[
by i In
|/
hy nr lap dr !aly 'n
n !|a d a
T
& OB B PSS i HE R SR

shi shixian nan-nii pingdéng zui zhongyao de jicha

(Source: Chinese government report 1994 The current situation of Chinese women)

Figure 2. Sample bracketed sentence—full syntactic structure parsed and corrected manually.

APPENDIX

Table 1. The basic information of four representative Chinese treebanks

Chinese Scale Types of language  Frame of phrase structure
treebanks materials grammatical tags
theories

Sinica Treebank 360,000 Literature, life, Case Grammar 6 tags for phrase

of Tdiwan words social, science, theory function;

(3.0 version) philosophy, art annotated

Oct. 2005 syntactic head and
semantic head;
54 tags for
semantic
characters.
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Chinese Scale Types of language Frame of phrase structure
treebanks materials grammatical tags
theories
PKU Treebank 800,000 Chinese textbooks,  Conventional 21 tags for phrase
(1.0 version) Jan.2006 words exemplary structural function;
sentences of grammar theory  annotated
Chinese patterns, (PSG) syntactic head.
news reports and
government
publications
Tsinghua University 1,000,000 Literature, news, Conventional 16 tags for phrase
Treebank words academic works, structural function;
(1.0 version) applied grammar theory 27 tags for
Oct. 2004 (PSG) structural
relation.
Penn Chinese 1,200,000 News, radio news, Generative 23 tags for phrase
Treebank words radio talks and blogs Grammar function;
(GB theory) 33 tags for
phrase function
character.
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