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Abstract. The quality of text segmentation and annotation plays a significant
role in Natural Language Processing especially in downstream applications.
This paper presents the specification for word segmentation and named entity
annotation targeted for novels in the Ming and Qing dynasties. The purpose
of this work is to build the foundational work for computer-aided lexical se-
mantic analysis of classical Chinese literature, especially the transition of
Chinese literature from its traditional forms such as traditional verses and
vernacular styles to modern Chinese. To assist in literature study, an elabo-
rate named entity annotation scheme is specially developed for classical
Chinese. Computer-aided segmentation and named entity annotation are con-
ducted on some famous Ming and Qing Chinese classics. The specification
for the segmentation and annotation is produced based on the studies of the
morphology and semantics differences as well as similarities between clas-
sical Chinese and modern Chinese with reference to the existing standards for
modern Chinese processing widely used in Mainland China and Taiwan.

Keywords: segmentation and PoS principles, named entities, novels in the
Ming and Qing dynasties, computer-aided annotation, semantic analysis.

1 Introduction

With the rapid development of information technology and the digitization of docu-
mentation, different kinds of annotated text corpora are established to assist in natural
language processing applications. The project "Building a Diachronic Language
Knowledge-Base" aims to build a comprehensive knowledge base of Chinese language
in different eras ranging from traditional verse (#13) and vernacular literature
(#B#%30) to modern Chinese. This involves the integration of texts of different styles in
different historical periods with annotated information to assist in the understanding
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and computer processing of lexical meaning, semantic marking and classification of
semantic concepts, as well as the description of grammatical knowledge. In this way,
the knowledge-base is able to make use of computer technology to help semantic, syn-
tactic and discourse analysis as well as subject extraction and classification.

This paper describes the development of the specification for segmentation and
named entity annotation for the novels in the Ming and Qing dynasties. The novels of
this period, written in vernacular style, are regarded as important evidence in the tran-
sition from classical to modern Chinese. The establishment of the specification for
word segmentation and named entity annotation is vital for building a high-quality
natural language corpus to shed light on the gradual change of Chinese writing and
possibly provide links between ancient Chinese and modern Chinese. The specifica-
tion is designed based on the analysis of existing segmentation and annotation prin-
ciples established for modern Chinese as well as the differences and similarities
between the Ming and Qing novels and modern Chinese. In accordance with the spe-
cification, a corpus of four classical novels in the Ming and Qing dynasties, namely, A
Dream of Red Mansions ( (4[#%4) ), Romance of the Three Kingdoms
( (=B ), Water Margin ( {/K#EFHE) ), and The Golden Lotus ( { &) ),
will be annotated through a computer-aided method followed by manual review. The
result of the work is expected to offer valuable insights into lexical semantic analysis
of classical literature in the Ming and Qing dynasties and possibly provide basis for
the studies of the evolution of Chinese from ancient time to modern era.

This paper is organized as follows. Section 2 presents the design concepts of the
specification and briefly explains the differences between this work and a previous
work done by Academia Sinica. Section 3 and 4 describe the principles of word
segmentation and named entity annotation targeted for the Ming and Qing novels,
respectively. Section 5 discusses the quality assurance process and the test results of
annotation evaluation in different stages. Section 6 gives a conclusion.

2 Design Concepts of the Specification

In the development of this specification, the existing standards for modern Chinese
segmentation are used as references, including the specification for corpus processing
developed by Peking University in Mainland China [1] and the standard of Chinese
segmentation used in Taiwan [2]. But, in view of the features of the Ming and Qing
novels, it is necessary to establish a segmentation and annotation specification appli-
cable to this kind of classical literature. Compared to modern Chinese, the most dis-
tinctive features of the Ming and Qing novels include frequent use of single-character
words, the chapter-by-chapter style, lexical meaning, and the use of named entities,
which are the key elements to be considered during the design of the specification.
First, the Ming and Qing novels, appearing more compact, use much more single-
character words than multi-character words. According to the statistics on the four
classical novels mentioned in Section 1, the number of single-character words is 13
times that of two-character words, 32 times that of three-character words, and 65
times that of other multi-character words. The chapter-by-chapter style is another
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feature of the Ming and Qing novels, in which each chapter is headed by a couplet
implying the main plot of this chapter and also usually ends with a couplet or poem.
The novels contain a large number of poems, couplets, prose poems, lyrics, etc.,
which will be treated later according to the specification for segmenting traditional
verse. It is obvious that many lexical entries used in the Ming and Qing novels are
partially or completely different from those in modern Chinese. For instance', in the

Ming and Qing novels, " < " (yI xin yi ji, wholeheartedly) is used more fre-
quently, but in modern Chinese the equivalentis " /> " (yI xin y1yi).

In addition to the linguistic features, named entities are another distinguishing fea-
ture of the Ming and Qing novels. Taking personal names as an example, in ancient
China, an adult male may have a courtesy name (v, zi) and one or more art names
(5%, hao) besides his given name. After death, an honorable person may be awarded a
posthumous name (7% 5%, shi hao), and an emperor is usually given a temple name
(B 9%, mido hao). Therefore, a great diversity of personal names can be found in the
Ming and Qing novels, which are also used in other ancient Chinese literature. Anno-
tation of such entities in great details enables Chinese literature works in different
periods to be linked through extraction and reference of annotation tags. China's sys-
tem of geographic units and administrative divisions also changes over time, which
makes place name, organizational name, and official titles in the Ming and Qing no-
vels different from those in modern Chinese. All of these features should be taken into
consideration so that the specification can be applied to this kind of literature.

In general, the specification is designed based on the features of the Ming and Qing
novels with reference to the existing word segmentation and annotation principles for
modern Chinese and has been established iteratively as the tagging work progresses.

It should be pointed out that there was a related annotation work performed by
Academia Sinica on Chinese classics [3]. The whole collection, called Tagged Corpus
of Early Mandarin Chinese (hereinafter referred to as the Corpus), has included some
classics of the Ming and Qing dynasties. Different from this work, the Corpus
which focuses on grammatical tagging from the perspective of word category is
fully parsed and annotated to facilitate filtering, searching, analyzing, and statistics
of PoS. However, most of the named entities in the Corpus are put into one catego-
ry and tagged as proper nouns only. In this case, semantic analysis would not be
sufficient to link entities of literature in different historical periods which is part of
our project objectives. In terms of words, the Corpus considers them more from the
lexical side whereas we have more emphasis on semantic integrity. For example,
the Corpus treats the segmentation of "5/ |-"(zhud/shang, on the table) and "L/ "
(xTn shang, in one's heart) in the same way. But in our project, /> I." (xIn shang, in
one's heart) is not segmented because here "_I." (shang) is not a directional indicator.

! The examples given in this paper are all cited from A Dream of Red Mansions and Romance

of the Three Kingdoms.

2 In A Dream of Red Mansions," > =I" (yIxin yi ji, wholeheartedly) is found in chapters
6, 65, 69, 79, and 101, and " [y E" (y1 xIn y1 yi, wholeheartedly) is only found in 98.
Their meanings are exactly the same.
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3 Principles of Word Segmentation

Based on the above analysis performed on the differences between the language of the
Ming and Qing novels and modern Chinese, this work has formulated the basic seg-
mentation rules applicable to the Ming and Qing novels.

First of all, a segmentation unit is defined as the smallest linguistic unit that "has
specific semantic or grammatical functions", which is defined in GB13715, i. e., Chi-
na's national segmentation standard for modern Chinese information processing [4].
The principles of word segmentation for the Ming and Qing novels are established
from the perspectives of both semantics and syntax. From the perspective of seman-
tics, the fundamental rule is to segment words into the smallest units without loss of
semantic information, distortion, and ambiguity. A set of principles are also estab-
lished from the perspective of syntax as complementary guidelines.

3.1 Word Segmentation Principles from the Perspective of Semantics

From the perspective of semantics, the basic segmentation principle is to segment
character strings into the smallest units while there is no risk of meaning loss, misin-
terpretation, and ambiguity. For instance, " /J&/M/4%" (y1/ji/ér/zhong, fell ill and
died) is segmented into four units since each individual word has an independent se-
mantic meaning or grammatical function. The following describes the main segmenta-
tion principles from the perspective of semantics accompanied by examples.

Handling of Functional Words. In the Ming and Qing novels, the following words
are frequently used: ".2." (zhi, usually used as a pronoun or a marker of subordination
between nouns), " " (le, a particle usually following a verb to indicate a completed
action), "f]" (de, a particle with flexible usages, such as attached to a pronoun or
noun to indicate possession, to an adjective for description and emphasis, and to a
verb for nominalization), "J#*" (yd, a preposition usually used to indicate time, place,
or direction), "% " (zhong, used before nouns to indicate plural), "f"|" (men, used after
nouns or pronouns to indicate plural), "} " (zhi, an adverb that means only, just, or
simply), "#¢" (b&i, used as a marker of passive voice), "t1" (y&, used as an adverb
similar to "also", or used in the end of a sentence as a particle implying affirmation),
"JRN" (yi, an adverb that means "also"), "FT" (sud, usually used in relative clauses and
passives), "Ifi" (ér, usually used as a conjunction to indicate parallel connection, tem-
poral sequence, contrastive or concessive relations, etc.), 15" (dé, usually used as a
particle following a verb to indicate the status of being able to), "IFf" (shi, commonly
used as an adverb in the sense of "while" or "at that time"), "% " (zh&, usually used as
a marker of nominalization). Since these words are commonly used in combination
with different kinds of words to form various structures, they are regarded as inde-
pendent segmentation units, for example, "F/ 1" (yong/le, used) and "H#FF/44" (t6u
xidng/zh¢, surrenders). However, fixed expressions are not segmented, for example,
"FAM" (WO men, we or us) and "YEF" (zud zhé&, the author).
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Handling of Demonstrative Pronouns. Demonstrative pronouns such as "i&" (zhe,
this), "AB" (na, that), "IHt" (ci, this), "3=" (mou, a certain), etc. and words of inclusion
or restriction such as "#f" (méi, every), "#" (g&, each), "#&" (zh, all), etc. are treated
as segmentation units, for example, "ig/{1" (zhe shi, this stone). However, the lexical
entries containing a pronoun referring to one or more unspecified beings are usually
not segmented. This should be justified based on the context. For example,
"PA/A/I" (xidn  bu/zhi/ci, came out for a stroll and stopped here) and
"HH/E/ AL (shi/yi/zhi ci, indicating that something cannot be changed) are treated
differently. In the former example, "II." (ci) refers to the place the character in the
novel is arriving at, which is definite; while in the latter example, what "It" (i) refers
to is indefinite. So the same lexical entry is treated differently in different contexts.

Handling of Directional Words. The phrases in combination with words of locality
are segmented if they indicate location or direction, for example, "["]/H[" (mén/qidn,
at the gate). Words of locality include "Hi" (qi4n, front), "4&" (hou, back), "/c" (zud,
left), "47" (you, right), "_I." (shang, up), """ (xia, down), "#" (i, in), """ (zhong,
within), "IN" (n&i, inside), "4#h" (wai, outside), "BE" (pan, side), "55" (pang, side),
"i%" (bian, side or edge), etc. However, if the word groups have new meanings not
associated with location or direction or there are no corresponding antonyms, they are
not segmented, for example, "/ /J5/41" (xin xid/ndi/xidng, thinking to herself). The
lexical entry "/0» " (xIn xid, in one's heart) is not segmented because here " T (xia)
does not function as a directional indicator. In the Ming and Qing novels, "> I." (xin
shang), "> F" (xIn xid), and """ (xin zhong) are all used, but they convey
the same meaning "in one's heart” and neither " [." (shang) nor """ (xia) implies a
direction.

Handling of Negation. The phrases in combination with negatives such as "/~" (bu),
"W (méi), "AE" (fei), " (wi), "ZJ" (wi), etc. are segmented, for example, " AN/ 7] "
(bu/ké, should not). The context becomes a major factor for judging whether a phrase
of this kind should be segmented. There are also some special cases:

e If a word group has new meaning or does not convey the negative meaning, it is
not segmented. For example, "A~E" (bu dan, not only) is not segmented because it
is not a negative.

e A fixed expression is not segmented. For example, although "AN{H" (b xido, need
not) is a negative, it is not segmented because it is used as a fixed expression.

Handling of Repetition. Duplicated words are not segmented, for example, "FZFE"
(yin yin, half hidden). However, those inserted by a word such as " " (y1, once) and
"T" (le, a particle usually following a verb to indicate a completed action) are seg-
mented, for example, "/ /" (xidng/yl/xidng, enjoy).
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Handling of Words with Similar or Opposite Meanings. The phrases composed of
two words with similar or opposite meanings are not segmented because they are
usually used as fixed expressions, for example, "#5#(" (b&i huan, the joys and sor-
rows) and "#§%" (chao 1u, copy). To help future study, a list of such lexical entries is

appended to the specification document.

Handling of Suffixes. In Chinese, suffixes do not have independent semantic or
grammatical functions, so they are not segmented from the words to which they are
attached in this work. For example, "{£ 5." (hua ér, flower) is not segmented because
it has the same meaning as "{£" (hua, flower). The most commonly used suffixes in
the Ming and Qing novels include "5." (ér, mainly attached to nouns and verbs, used
in dialects or informal situations), "¥" (zi, mainly attached to nouns, sometimes also
attached to verbs and adjectives for nominalization), " (zhe, mainly attached to
verbs to indicate the unchanging state of an action), "%£" (xi€, usually attached to
verbs, adjectives, or pronouns to indicate indefinite amount or degree), and "#X" (rdn,
mainly attached to adjectives and adverbs).

Handling of Idioms. Idioms, set phrases and the word groups with particular mean-
ings different from the literal combinations of individual words are not segmented, for
example "33 " (lidn &r lidn san, in turn). It worth noting that there are some
phrases used in Ming Qing novels, which may not be used in modern Chinese any
longer, for example, "PU " (si xia Ii, everywhere).

3.2  Word Segmentation Principles from the Perspective of Syntax

Some rules are also formulated from the perspective of syntax as complementary
guidelines. The following describes the main principles with examples.

Handling of Verb-Object Structure. The verb-object word groups are segmented if
both the verb and the object have independent semantic functions, for example,
"HI/FAE" (li/chdo ting, regulate the government). However, there are many special
cases:

e Fixed expressions and the verb-object word groups with a particular meaning that
cannot be inferred from the meaning of each separate word are not segmented. For
example, "WEEHR" (jido shé gen, describe sb. as foul-mouthed) is not segmented
because it has a new meaning not associated with "/§" (jido, chew) and "THHR"
(shé gen, tongue).

e The same lexical entry that has more than one grammatical function is treated dif-
ferently in different contexts. For example, when "[F|Z" (hui shil) functions as a
predicate which means "to reply to one's letter", it is segmented into two units;
however, when it is used as a noun with the meaning of "a letter in reply", it should
not be segmented.
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e The same lexical entry that has the same grammatical function may have different
semantic meanings in different contexts. For example, " T 5" (xia md) functions as
a predicate but carries more than one meaning, including "to dismount from a
horse" and "to assume a post", the two most common meanings in the Ming and
Qing novels. When it means "to dismount from a horse", it is segmented. When it
means "to assume a post", it is not segmented because it has a particular meaning
that is different from the literal sense of the individual words, that is, not associated
with """ (xia, down) and "F5" (md, horse).

Handling of Adjective-Noun Structure. The adjective-noun word groups are seg-
mented if both the adjective and the noun have independent semantic functions, for
example, "&/H)" (qi/wi, something special).

Handling of Subject-Predicate and Predicate-Complement Structure. The word
groups of this kind are usually segmented because the elements of these structures
normally have independent semantic functions, for example, "Iz/4%" (chi/jin, finish

off).

Handling of Combinations of Number, Quantifier, and Noun. The word groups of
number, quantifier, and noun are segmented because the elements have independent
semantic functions. These structures include "marker of ordinal numerals + number +
quantifier", "number + quantifier + noun", "number + noun", etc. Here are two exam-
ples: "Z3//H" (di/er/ri, the next day) and "% /1/kk/A{£" (ji bai/zhi/xing hua, hun-

dreds of apricot trees).

Handling of Adverb-Verb Structure. The adverb-verb word groups used as fixed
expressions are not segmented, for example, " E208" (hdo ki, wail).

Handling of Combinations of Directional Verb and Directional Complement. In
the Ming and Qing novels, many main verbs consist of a directional verb and a direc-
tional complement. Usually used as fixed expressions, they are not further segmented,
for example, " [-2¢" (shang 14i, come up) and " %" (xia ql, go down). Directional

(I

verbs include " " (shang, up), """ (xia, down), "##" (guo, cross over), "7 (hui,
back), "#" (jin, in), "H!" (chi, out), "#L" (qi, get up), "Ei" (gui, go back), "F" (dao,
get to), "7E" (zOu, walk), etc. Directional complements include "#" (14i, come), " 2:"

(qu, go), " A" (ru, enter), etc.

4 Segmentation and Annotation of Named Entities

In this work, named entities most commonly used in the Ming and Qing novels are
classified into six categories: personal name (A44), term of address (A\WIFE),
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name of official position (E ) and title of nobility or honour (&7 #%%), place
name (}84%), building name (%% 43), and organizational name (4H4%4%).

In the Ming and Qing novels, there are many compound named entities. For in-
stance, various terms of address are generated by different combinations of any form
of a person's name with a title indicating the person's rank or position. Any personal
name, term of address, or title may also be used as a part of a place name or a building
name. That is why a variety of compound named entities are formed. This study seeks
to establish a set of annotation rules for different kinds of named entities to ensure
that they can be segmented and tagged in a consistent and flexible way. The estab-
lishment of these rules is based on researches on Chinese literature, analysis and sta-
tistics in combination with experience in actual annotation. In general, the approach
of Peking University for named entity tagging [1] is followed: square brackets ([]) are
used to enclose compound named entities and labels are marked by the slash sign (/).
The units in the square brackets are segmented and tagged according to the unified
specification stated in this paper.

To facilitate future research and application in literature study, this work also dis-
tinguishes real persons and places from fictional ones. Even though persons and plac-
es in literature works are usually fictional, there are many references to real historical
figures and places in Chinese classics due to the rich history of China. For example, in
the novel Romance of the Three Kingdoms, there are many references to real persons
and places which can be found in the official records. To make a distinction and ena-
ble easier identification for the study of Chinese classics, personal names, terms of
address, place names, and building names are further classified into four categories as
described below:

e Real entities: labeled with "#", for example, "k /nr3#" (S@ Shi/nr3#, one of the
major poets of the Song dynasty). In this work, the entities recorded in The Twenty-
Four Histories ( { —-1PY5) ) are considered as real ones.

e Mpythical entities: labeled with "*", for example, "#ERKHF/Ms3*" (Guan Chéu
Hai/ns3*, the Sea of Brimming Grief).

e Fictional entities cited from other literature works: labeled with "&", for example,
"ALA/mr6&" (Hong Nidng/nr6&, a maid in Romance of the West Chamber

(VIHIEC) ) which is mentioned in a dialogue of A Dream of Red Mansions.

e Fictional entities in the novel being processed: this is default with no special sym-

bol required.

Once the named entities are properly categorized and tagged, not only the correlation
between the entities within the novels but also the connection between the entities in
the novels and those in other literature works can be established.

4.1 Personal Names

Various forms of names in the Ming and Qing novels are categorized into six types:
surname, given name, surname + given name, courtesy name, surname + courtesy
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name, and alternative name. This section describes the principles for tagging personal
names in details.

Surname. The most common surname contains only one character, but there are also
multi-character surnames in China. It is unnecessary to segment a surname no matter
how many characters it contains. Any surname referring to a specific person is tagged
with "/nr1", for example, "f¥/nrl #/mrl "/ AN" (Xué/nrl and Lin/nrl, referring to
Xue Baocai and Lin Daiyu, two main characters in A Dream of Red Mansions).

Given Name. It is unnecessary to segment a given name. Any given name referring to
a specific person is tagged with "/nr2", for example, "5t £/nr2" (Daiyu/nr2).

Surname + Given Name. A complete personal name is composed of a surname name
plete p p

plus a given name. Any "surname + given name" referring to a specific person is

tagged with "/nr3". There are different cases:

e If the surname contains only one character, it is the default case and there is no
need to separate it from the given name because the computer will regard the first
character as the surname in this case, for example, "M & i/nr3" (Lin Daiyd/nr3).

e If the combination of "surname + given name" contains a multiple-character sur-
name, the surname is separated from the given name with "//", for example,
"] JG/AH W /34" (STmd//Xiangrd/nr3#, an official of the Western Han Dynasty
well-known for his prose poems).

e Sometimes, when mentioning a woman, people may add her husband's surname
before her own surname. If a compound name contains more than one surname, the
surnames are separated with "//" and they are also separated from the given name
with "//". In this way, different kinds of combinations can be treated consistently
and flexibly, such as "two-character surname//given name", "two-character sur-
name//one-character surname//given name", and "one-character surname//two-
character surname//given name". Thus, both surnames and given names can be
recognized by the computer easily.

Courtesy Name (5, Zi). In traditional Chinese culture, an adult male usually selects
or acquires from other people a courtesy name as a symbol of adulthood and respect.
As another form of a given name, it commonly consists of one or two characters. It is
unnecessary to further segment a courtesy name and the whole courtesy name is
tagged with "/nr4", for example, "fLB/nrd#" (Kongming/nrd#, the courtesy name
of Zhuge Liang, a famous strategist during the Three Kingdoms period of Chinese
history).

Surname + Courtesy Name. Any "surname + courtesy name" referring to a specific
person is tagged with "/nr5" with other rules similar to that of "surname + given
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name", for example, "% &5 //FLOH/nr5#" (Zhigé//Kongming/nr5#, the combination of
surname and courtesy name of Zhuge Liang).

Alternative Name. Besides given name and courtesy name, people may have some
other alternative names, including milk name, nickname, pen name, art name (5%,
hao, an alternative courtesy name most commonly three or four characters in length),
posthumous name (725%, shi hao, a honorary name selected after a person's death),
temple name of an emperor (5%, mido hao), etc. All these alternative names are put
into one category. Any alternative name referring to a specific person is tagged with
"/nr6", for example, "% 54/nr6" (Pin ér/nr6, a nickname of Lin Daiyu). There are
some special cases:

e Since most names of foreign nations and races in the novels are translated or trans-
literated from foreign languages, they are treated as alternative names if the sur-
name and the given name cannot be identified, for example, "I &5 mre" (Jin
Huan San Jié/nr6, one of the chiefs of the tribesmen).

e A person's name may be changed for different reasons. For example, in ancient
China, the names of the emperors, elders, and people of higher rank are regarded as
taboos, so a person's name may have to be changed. Whatever the reason is, the
new name is regarded as an alternative name.

e If a compound alternative name contains a surname with only one character, it is
unnecessary to separate it from the following alternative name. If a compound al-
ternative name contains one surname with two or more characters, or it contains
more than one surname, the principle is the same as that for "surname + given
name".

4.2  Terms of Address

A variety of address terms can be found in the Ming and Qing novels. If they are not
tagged in the corpus, word sense ambiguity may be caused. For example, 2 (Gong)
has many meanings when used as a common adjective, such as public, fair, etc. In the
Ming and Qing novels, it is also used as a term of address in respectful term or as the
title duke. If the named entities are not properly tagged, this kind of information can-
not be identified and extracted efficiently. Terms of address in the Ming and Qing
novels fall into two categories. In the first category, it is used alone without being
combined with personal names whereas in the second category, it is used in combina-
tion with other names given in Section 4.1.

Terms of Address Used Alone. A term of address may indicate a person’s gender,
marital status, kinship, social class, occupation, religious belief, etc. Any address term
of this kind referring to a specific person is tagged with "/na2", for example,
"ZH/Mma2 §/T" (1o yé/ma2 shud/le, the master says). Terms of address are seg-
mented according to the word segmentation principles stated earlier. Square brackets
are used to enclose those consisting of more than one segmentation unit, for example,
"[ /7N ]/ma2" ([er/xido jig)/na2, the Second Young Lady). Only the term of address
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referring to a particular person that can be identified from the context is tagged. For
example, the following terms of address are not tagged: " /ME//N Y B/ER/ T
(y1/ge/xidolya téu/fi/le, leaning on a young maid’s arm), "Z&/1"" (10 yé/men, the
masters).

Terms of Address Combined with Any Form of Name or Title. A term of address
may be combined with a surname, given name, title, etc. to form a compound one.
Any address term of this kind referring to a specific person is tagged with "/nal". The
whole compound address term is enclosed in square brackets, in which the units are
segmented and tagged according to the principles stated in this paper, for example,
"[B/nr2 & F%]/mal” ([Zhéng/nr2 130 yé]/nal, Lord Zheng). This principle ensures that
all kinds of complicated compound address terms are treated in a consistent way. If a
compound address term contains more than one surname, the surnames are separated
with "//" and they are also separated from the term of address with "/", for example,
"[5//F/nrl [K)/nal" ([Zhang//Wéng/nrl shil/nal, in which Wang is the surname of a
woman, Zhang is her husband's surname, and here shi is used to address a married
woman).

4.3  Names of Official Position and Titles of Nobility or Honour

A name of official position is tagged with "/nul". There are also many compound
ones used together with an organization or a place. In this case, they are also treated
in the same way as other compound named entities, for example, "[JX%Bit/nt
L% ]/mul" ([Tai YT Yuan/nt zhéng téng]/nul, the director of the Academy of Imperi-
al Physicians) where "/nt" refers to an organization.

The system of nobility and honorific titles is an important feature of Chinese cul-
ture in the imperial age. Of course titles of nobility vary from dynasty to dynasty, but
the most common five ones are used almost throughout China's whole imperial histo-
ry: 2~ (Gong , duke), % (H6u, marquis), 1A (B6, earl), F (Zi, viscount), and %} (Nén,
baron). A title of nobility or honour may be granted to members of the imperial house
and their blood relatives and in-laws. It may also be bestowed on persons of high
merits or heroes who have made great contributions. In addition, there is also a well-
developed system of titles for female members of the aristocracy. All of these noble
and honorific titles are put into one category and tagged with "/nu2", for example,
"[ERES /5 ]/Mmu2", ([Bioling/Héu]/mu2, Marquis of Baoling). Sometimes, the name of
the land granted to a noble person is attached to the title of nobility or honour. In this
case, it is also treated in the same way as other compound named entities, for exam-
ple, "[S5FE/ms2# {5 ]/mu2" ([Wiichéng/ns2# Héu)/nu2, Marquis of Wucheng).

4.4  Place Names
Places are generally classified into four categories:

e Country: A country name is tagged with "/ns1", for example, "4 [H/ns1#"
(Xian Lu6 Gud/nsl#, Siam, the former name of Thailand).
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e Prefecture, city, county, township, village, street, road, etc.: This kind of place
name is tagged with "/ns2", for example, "4:[%/ns2#" (Jinling/ns2#, the present-
day Nanjing).

e Mountain, grassland, river, lake, sea, island, etc.: This kind of place name is
tagged with "/ns3", for example,"#: &K ifF/ns3*" (Guan Chéu Hai/ns3*, the Sea of
Brimming Grief).

e Other places: Other place names are tagged with "/ns4", for example,
" ZE B /ns4#" (Hiildo Guan/ns4#, Hulao Pass, a mountain pass which is the site of
many historical battles).

4.5 Building Names
Buildings in the Ming and Qing novels are broadly divided into three categories:

e Palace, mansion, official residence, private garden, pavilion, etc.: This kind of
building name is tagged with "/nv1", for example, "K#i#/nv1" (Da Guan
Yuan/nv1, the Grand View Garden).

e Temple, pawnshop, restaurant, teahouse, and some other public spaces: This
kind of building name is tagged with "/nv2", for example, "#J& fi/nv2" (Hd Lu
Miao/nv2, the Gourd Temple).

e Other buildings: Other building names are tagged with "/nv3", for example,
"SRERE/mv3" (Cui Yan Qido/nv3, the Green Mist Bridge).

Sometimes, a building name is combined with a surname, alternative name, title etc.
In this case, it is treated in the same way as other compound named entities: the whole
compound building name is enclosed in square brackets, in which the units are seg-
mented and tagged accordingly. The following gives two typical examples: "[%&/nu2
JF1/mv1" ([Réng/mu2 flil/nvl, the Rong Mansion, which is the residence of the Duke
of Rongguo and his descendants), "[[JB%E5/fF%]mu2  L/nrl  JFF)/nvl"
([[Zhongjing/Héu]/nu2 Shi/nrl fii]/nvl, the residence of Marquis of Zhongjing whose
surname is Shi).

4.6  Organizational Names

The name of a particular organization is tagged with "/nt", for example, "< Fit/nt"
(Tai Y1 Yuan/nt, Academy of Imperial Physicians). The compound organizational
name containing more than one segmentation unit is treated in the same way as other
compound named entities.

5 Quality Assurance and Annotation Evaluation

To ensure the quality of the annotated corpus, the project takes the approach of com-
puter-aided annotation rather than using purely computerized or purely manual ap-
proach. The process of segmentation and tagging mainly consists of three stages:
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system training and automatic processing, manual annotation and review, and post-
processing.

In the first stage, literature dictionaries of some classics and a small amount of
named entities which are manually identified are integrated into the existing segmen-
tor/tagger [5]. In this way, the segmentor/tagger, which was originally developed to
process modern Chinese, is trained to process the Ming and Qing novels. Then the
software is used to segment and tag the text automatically. In the second stage, named
entities are tagged and the whole text is manually reviewed by one annotator at least
twice in strict accordance with the specification stated in this paper. In the third stage,
a software tool is used to check inconsistency. Even though this process works in
stages, iterations may be required from time to time as new cases in manual review
and consistency check may make it necessary to slightly revise the specification and
update the dictionaries.

To evaluate the quality of the output produced by the segmentor/tagger, ten chap-
ters, 67,181 characters in length, were randomly selected from A Dream of Red Man-
sions for evaluation. The output compared to the result achieved after the 3" stage
shows that the automatically processed text can achieve 90.14% in precision and
94.48% 1in recall without human intervention. To evaluate the quality of the result in
the 2" stage, ten paragraphs were randomly selected from A Dream of Red Mansions,
and the differences generated during the cross-check were discussed with the annota-
tor to set an agreed golden answer. The results show that the precision is 99.44%.
About 0.31% of all the errors are caused by different interpretations of different
people on some lexical entries or on the specification. Once the specification is re-
fined, these errors can be further reduced. The rest of errors, about 0.25% of the total,
are human errors which are difficult to be eliminated completely. According to the
specification, some lexical entries in the dictionaries integrated into the system should
be further segmented manually. During manual review, it is possible to ignore a few
entries. If necessary, the dictionaries will be updated accordingly. After correction of
the errors, the specification document and the dictionaries will also be updated to
improve the performance of automatic segmentation and annotation. The target is to
ensure that the final corpus can reach a precision of 99.5%. In view of the quality
assurance measures taken throughout the whole process, this goal is achievable,
which is proven by the previous test data.

6 Conclusion

This study presents the specification for segmentation and annotation of Chinese no-
vels in the Ming and Qing dynasties from the perspectives of semantics and syntax
based on the standards for modern Chinese segmentation widely accepted in Mainland
China [1] and in Taiwan [2]. This specification is designed in consideration of the
unique characteristics of the novels in that period compared to modern Chinese,
including frequent use of single-character words, the chapter-by-chapter style, the
combinations of compound named entities, idiomatic expressions, etc. In terms of
segmentation, the fundamental principle is to segment text strings into the smallest
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linguistic units with independent semantic or grammatical functions while there is no
risk of meaning loss, distortion, misinterpretation, and ambiguity. Different types of
named entities, especially the compound ones flexibly grouped by various elements,
are segmented and tagged in a consistent and flexible way. In the end, this paper also
shows the quality control process, the measures taken in practical work, and a prelimi-
nary evaluation of the annotation quality in different stages of this work. The annotated
corpus built in accordance with the specification can be used in different fields of study
such as linguistics, literature, history, teaching of Chinese, and even information tech-
nology. The results of this study are expected to lay a foundation for computer-aided
semantic analysis and named entity tagging of Chinese literature works in the Ming
and Qing dynasties and more ancient times.
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