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Abstract
A qualitative and quantitative approach was used in thidysto examine the distribution of pronouns in three langsadenglish,
Mandarin Chinese and Japanese based on the parallel NTWinyulal Corpus (NTU-MC). The pronouns are annotated witiompo-
nential analysis that allows them to be easily linked aclasguages. A single text (The Adventure of the Speckled Barsthort story
featuring Sherlock Holmes) in three languages is taggethtated and linked in the corpus. The results show thatadfhh&nglish has
the highest number of pronouns, Mandarin Chinese has thestigoroportion of contentful pronouns in our corpus. AEnglish has
more translated counterparts in Mandarin Chinese as cauparJapanese. We attributed this to the difference in ushgeonouns
in the languages. Deprominalisation, surprisingly, waneer both corpora. Findings from this study can shed sogi# Goncerning
translation issues on pronoun usage for learners of theitayes and also contribute to improving machine translatigmonouns.
Keywords: pronoun, Chinese, English, Japanese

1. Introduction 2.1. Identify the pronouns

Pronouns exist in all the world languages, although therdVe started off by examining words tagged as pronouns in
is considerable variation in how they are used. In this pathe NTU Multilingual Corpus (NTU-MC) (Tan and Bond,
per, we offer a componential analysis of pronouns that i2012). The NTU-MC exploits the linguistic diversity avail-
extended into three language (English, Mandarin Chines@ble in Singapore for the collection of a vast variety of
and Japanese) from three totally differentlanguage femili texts from different languages. The current version is an
(Indo-European, Sino-Tibetan and Japonic), The way thepnnotated collection of around 6,000 sentences ( 595,000
are employed in different languages is interesting to manyvords) in 7 languages (Arabic, English, Mandarin Chi-
linguists. Furthermore, in such a globalized world like to- nese, Japanese, Korean, Indonesian and Vietnamese) from
day, languages are always translated into other languageé.language families (Afro-Asiatic, Indo-European, Sino-
Other than translation of content words, how pronouns ardibetan, Japonic, Korean (language isolate), Austronesia
translated from language to language can allow one to learind Austro-Asiatic). Two kinds of annotation are applied

a lot about the language and its translation. English, beiné the NTU-MC —monolingual annotation where texts are
the world’s most globalized language, has been translate@gged for parts of speech (POS) and sense; and crosslin-
into many different languages. Comparing its translatiordual annotation where texts are aligned across sentences
to Mandarin Chinese and to Japanese can shed light on t{Bond et al., 2013; Wang and Bond, 2014).

usage of pronouns in each language. Pronouns from the three languages (English, Mandarin
There have been few corpus based studies on differences fphinese and Japanese) were extracted from four data sets
pronoun use among languages. According to Kim (2009)in the NTU-MC. They are two short stories from Sher-
there exist qualitative and quantitative differences suh-  lock Holmes Fhe Adventure of the Speckled Band andThe

age of the second person and first person plural pronourfidventure of the Dancing Men (Conan Doyle, 1892; Co-

in texts he examined from English and Korean newspaperdlan Doyle, 1905), an essay naniBte Cathedral and the

In general, English uses pronouns more often, with the noBazaar (Raymond, 1999) and on-line articles about Sin-
table exception of the first person plural, which was moregapore tourism (Singapore Tourist Board, 2012). In each
common in Korean. Our research is part of a wider studyset, English is the source language while Mandarin Chi-
of conceptual differences between the languages (Bond é&ese and Japanese translation texts are aligned to it at the
al., 2013). For this reason, we did no restrict ourselves tgentence level. The texts have been tokenized and automat-

personal pronouns, but also considered indefinite pronounisally POS tagged.

demonstratives and interrogative pronouns. We took as pronouns anything marked as a pronoun by the
part of speech taggér. This includes personal pronouns,
2. Approach indefinite pronouns and interrogative pronouns. Each

language had slightly different part-of-speech tags, with

slightly different coverage. We ended up with 60 different

English pronouns, 54 Chinese and 69 Japanese. The greater

number of Japanese types reflects the greater orthographic

2. Analyze them in terms of components variation: the same pronoun can be written in Chinese char-
acters {Z he “kare”) or using hiragana/(*11 he “kare”).

We proceeded in four steps:

1. Identify pronouns used in the corpus

3. Tag the pronouns monolingualy in each language

o _ PN, VB, WRB, PRP, PRP$, WP, WP$, ¢ -\
4. Analyze the distribution cross lingually A



Head (1) | talked to both Entity

/N (2) | talked to both authors Quantifier

Entity Time Place Personal Demonstrative™= .

/\ A\ 2.2.2. Number

Person Thing 1st 2nd 3rd For this feature, we identified three kinds of number —Dual,
A Plural and Singularboth is an example of Duathose for
_ Plural andiX zhe4 “this” for Singular. Many pronouns are
1li 1le not specified for number.
Figure 1: Head Types 2.2.3. Gender

For the third column - Gender, three features were identi-
fied as well -Masculine, Feminine and Neutém English

2.2. Classify the Pronouns ) . . . , :

y ] is a neuter pronoun whill tal “she” in Chinese is Femi-
The next stage was to analyze them componentially. Thgjine Most pronouns are not marked for gender.
pronouns were separated into nine categories: Head, Num-

ber, Gender, Case, Type, Formality, Politeness, and Dis; 2 4 case

tance from Speaker. The features chosen are in line Wit@nly English marks case. We distinguish Subjective (nom-

ofcher research and reference grammars (Backhouse, 19(‘1ﬁétive), Objective (accusative) and Possessive pronouns
Li and Thompson, 1989; Huddleston, 1988). The purpos%.g. |, me, my. Extending to other languages may require
of this componential analysis is to code the pronouns SQurther distinctions.

that we can compare and contrast them across languages.
This also allows the auto-tagging programme to recogniz«:i

. . . .25. Type
and link the pronouns by their code. This stage took aroun . yp : . . .
two weeks due to the detailed componential analysis of ev; ype differentiates the pronouns by Assertive Existential

ery pronoun in the four subcorpora and analyzing ambigu—someb()dy)’ Elective Existential gnybody), Negative (o-

ous forms particularly in Japanese. The different featuregOdy)’ Reflexive (nyself), Reciprocal €ach other), Uni-

under each heading are shown in Table 1. Versal éverybody), Interrogative ‘(v_ho) or Other (anything
else). In a decomposed semantics, we would treat all but

221 Head Reflexive and Reciprocal as quantifieeybody thus be-

In the first column - Head, there are altogether ten com€°mMes the equivalent of the quantifegly and the nouiper-
n.

ponents. These are Demonstratives, Entity, Time, Man>
ner, Person, Place, Reason, Thing, Personal and Quantifier. _
This feature restricts the kind of the referent, or says thag-2:6- Formality

the pronoun is a quantifier and thus has no restriction. Wd he sixth column shows Formality, whether the pronouns
show them in Figure 1. are informal or formal. This is mainly for the Japanese pro-
Every pronoun extracted will be tagged with one of thesg’0uns, which mark for formality £boku “I" is informal
features. For example, Demonstratives refer to pronoun‘é’herewﬁ\WataShI “I"is formal.

such aghis andthat while Entity are pronouns that do not

have a specific category of referent, as it can refer to botid-2.7. Politeness

person and object. Such pronouns atie f lia3 “both” Japanese and Chinese also encode how respected the refer-
and\» < = ikutsu “some”. when, how, why andwhereare  ent s, which we call Politenes&X nin3 “you” in Chinese
examples of pronouns labeled under Time, Manner, Reasof used to refer to high status people.

and Location respectively. For English pronouns, worddNote that Formality and Politeness are somewhat differ-
that end with-thing are grouped under Thing, while for ent from the T-V distinctions made in European languages
Mandarin Chinese and Japanese pronouns, they are not gtich typically only mark second person, and show the re-
clear-cut. Lastly personal pronouns and pronouns that tallation between speaker and hearer (historically a power dif
about people likeverybody and H (zi4ji3 “self” are cate- ~ ference, now more often a difference in familiarity between
gorized under Person. the speakers). Japanese pronouns encode a more absolute
Personal pronouns are further divided into 1st, 2nd and 3rtevel of respect for their referent.

person. 1st person is then divided into exclusive and in-

clusive (anticipating tagging Indonesian, which makes thi 2.2.8. Proximity

distinction). The final feature is meant for pronouns that mark for Proxi-
Although strictly speaking not pronouns, determiners andnal, Medial or Distal distance from the speaker. These pro-
adjectives that are closely related to pronouns (suddotfis  nouns are used for demonstrativigg “distal entity”) and

and many)were also analyzed and labeled as Quantifiersby extension location pronouns suchdag = soko “there:

For example, we annotatmth in both (1) and (2) of the distal place” and time pronounthén “distal time”). Chi-
following two sentences. They share many of the other feanese and English only have a two way distinction (proximal
tures, so it makes sense to analyze them together. We da&hd distal:thisandthat). Japanese has a three way system:
not attempt to cover all determiners, only those that shared_ 1 this “kore”, < 11 sore “that” and &1 are “that over

some characteristics with the pronouns. there”.



Head Number  Gender Case Type Formality  Politeness  Prgximit

Demonstratives Dual Feminine  Objective  Assertive Formal olit® Distal
Entity Plural Masculine  Possessive Elective Informal Mdi
Time Singular  Neuter Subjective  Negative Proximal
Manner Other

Person Reciprocal

Place Universal

Reason Interrogative

Thing Reflexive

Personal (1e, 1i, 2, 3)

Quantifier

Table 1: The 8 types of pronoun features

2.29. Summary Language English Chinese Japanese
The features are used to define a concept, which we treat Contentful 1,370 1,177 463

as a wordnet synset (Fellbaum, 1998). A single synset Other 75 19 51

may have multiple lemmas associated with it: for exam- Total 1,445 1,196 514

ple, the synset with features (Person, Assertive) has two En Sentences 599 620 702
glish lemmassomeone and somebody. We also linked the Words 11,628 12,433 13,902
types to appropriate wordnet senses (for example Person is )

per son,.;, Place isl ocati on,.;). The other compo- Table 2: Number of pronouns found in the corpora

nents were kept as a separate table, linked using the word-
net synset IDs. We ended up with 107 different synsets fo

(A
the 60 English, 54 Chinese and 69 Japanese pronouns. At this stage they checked both whether they are tagged

as pronouns correctly by the auto-tagging programme and
2.3. Monolingual Tagging whether the concept links between the source language and

. _— target language are accurate. This was done several times
After analyzing the pronouns by their different components .
, : . to ensure accuracy. This stage took around four weeks to

we added them to our local wordnets’ sense inventories . ; .
L : . -complete both English-Chinese and English-Japanese cor-
(14 were already there, mainly interrogatives and indefi- : . ) .
. X ) pora, with a longer time needed for the English-Chinese

nite pronouns). For English we use the Princeton Word-

net (Fellbaum, 1998), for Chinese the Chinese Open Wor one due to the greater number of pronouns present there.
' ' P On average, three to four sentences can be done every hour.

net (Wang and Bond, 2013) and for Japanese the Japanege example of matching pronouns is given in (3) where
Wordnet (Isah t al., 2008). Treating th S . . )
ordnet (Isahara et ). Treating the pronouns ag'\e English is followed by Chinese. The first two English

synsets enabled us to use our existing wordnet taggin . . .
y 9 99" 8ronouns match the Chinese, the third has no equivalent.

tools.
We carried out tagging on a single subcorptise Adven-

ture of the Speckled Band and its Chinese and Japanese (3) a. Yousee thawe have been as good egr word

translations. We chose it as it had more (reported) speech b. & B, FA] & WHRHE

than the other genres, and was thus had a greater variety ni3 giao2,wo3menshi4shuoldao4zuo4dao4
of pronouns. We show the numbers of pronouns found in 0]

each language in Table 2. This includes all types, including de4

quantifiers.

o . : . o ‘You see, we do what (we) say’
The main issue in the monolingual tagging was distinguish-

ing what we shall call contentful pronouns (such as those
descri 3. Reasults

escribed above) from purely structural pronouns such as
dummyit, existentiakhere, relative pronoungfiedogwho  Having linked and tagged the relationships between words,
barked) and pronouns in idiomatic expressior@h(My  we proceeded to count the number of pronouns in each lan-
God!). We expect contentful pronouns would introduce aguage and their links. The number of contentful and non-
quantifier into a formal semantic representation, while thecontentful (structural or segmentation errors) are shown i
structural ones would not. Table 2. Differences in word and sentence tokenization give
In addition, there were some tokenization errors, mainly indifferent numbers of words and sentences for the three lan-
the Chinese and Japanese corpora. These we fixed as @eages, even though the content is basically the same. Even

carried out the annotation. allowing for these light differences, English has more pro-
_ _ nouns than Chinese which has far more than Japanese. The
24. Crosslingual tagging non-contentful pronouns are mainly structural for English

In the initial annotation, each pronoun was linked to thewhile they are mainly tokenization errors for Chinese and
pronoun in the corresponding translation with the best feadapanese.

ture match. If there was a tie, the leftmost pronoun pair wag he results for the linkage of the pronouns are separated
linked first, then the next and so on. The annotator thernto two parts for better understanding — the first part being
went through the bilingual corpus and checked each paithe results for the English-Chinese corpus (Table 3) and the



Linked Pronouns Non-linked Pronouns

# Matching Features Pronoun English Chinese
5 6 7 8 9 toNoun
#Pronouns 5 19 54 789 58 134 369 215

Table 3: English-Chinese pronoun translation

Linked Pronouns Non-linked Pronouns
# Matching Features Pronoun English Japanese
5 6 7 8 9 toNoun
#Pronouns 15 120 114 37 32 139 943 109

Table 4: English-Japanese pronoun translation

second part for the results found from the English-Japanessontrast, Chinese almost only uses contentful pronouns,
corpus (Table 4). and Japanese tends to drop pronouns altogether.

There are in total 925 English to Chinese pronouns linkedEnglish personal pronouns have more different forms: Sub-
to each other, with 0.5% of them having only 5 pronoun feajective, Accusative and Possessive. English also has other
tures match, 2.1% having 6 pronoun features match, 5.8%ategories of pronouns that both Mandarin Chinese and
having 7 pronoun features match, 85.3% having 8 featuredapanese do not have. For example, for the component Neg-
match and 6.3% having 9 pronoun features match where 8tive, English hasone andnothingwhich do not have iden-

is the maximum match. Most pronouns match everythingdical correspondents in Mandarin Chinese and Japanese:
except Case. Those that matched exactly were mainly inwhich do not negate inside noun phrases. This is because
definite pronouns, which don’'t show case. both languages tend to use verbs to express negativity in-
There are also 134 pronouns that are linked to nonstead of marking it in the pronoun like in (4) where the
pronouns. 76 of them are English pronouns while 58 ofEnglish is followed by Chinese and Japanese.

them are Chinese pronouns. These typically linked to com-
P typically (4) a. ...butnone commonplace

mon nouns.
Out of the 1,370 contentful English pronouns, 26.9% of b. B & wE W — fl &

them are not linked. For the Chinese contentful pronouns, Dan4shidque4mei2you3yil li4 shi4

only 18.2% were not linked to anything. IR AT i)

For English and Japanese, far fewer pronouns were linked. ping2dandwu2qizie

There are in total 318 linked English to Japanese pronouns. ‘But, there is not one case that is featureless.’

Out of these, 4.7% have 5 matched features, 37.7% have 6
matched features, 35.8% have 7 matched features, 11.6%
have 8 matched features and 10% have 9 matched fea- ‘ ) '
tures. The majority of the linked English-Japanese pro- There is not any unusual case.

nouns, unlike the English-Chinese corpus, have around o . : :
to 7 matched features. This is because they typically misisn addition, Mandarin Chinese and Japanese are topic-

match on both Case in English and Politeness or ProximitxéIoromlnent Ianguage§ (.L' and Thompson, 1989; Obar_1a,
in Japanese. 000). Once the topic is established, sentences following

Similar to the Endlish-Chin ; there are 139 br it omit any pronouns, as there is no need for them to refer
ar to the =nhgisn- €S€ COorpus, there are 159 Prop, oy a5 the readers can infer from contextual knowledge
nouns in the English-Japanese corpus that are linked

) j f th .
non-pronouns. 109 of the pronouns are English pronour:E: subject of the sentence

d the other 30 3 | trast to t urthermore, out of the three languages, only Japanese
Zn " re] oCh_er are apaneste g;oggun?'thn (I:Eon Fars] 0 Mfarks politeness and some evidentiality on the verb (Back-

NGISh-LNiNEsE corpus, mos ( i 6) of the Eng IS! Con'house, 1993), making the use of pronouns rather unneces-
tentful pronouns do not link to anything at all. Surprisingl|

X sary and this seems to play an important role in reducing
0,
for the Jqpanese pronouns, 2.3'5 % of them are not linked tf?le numbers of pronouns found in the corpus as compared
any English words in the English source text.

to the English source text and Chinese translation text, re-
) ) sulting in the low rate of links to the English pronouns in
4. Discussion the original text. One example can be seen below in (5),

English has the most pronouns, followed by Mandarin Chi-Wlth English and Japanese:

nese and lastly Japanese. If we include non-contentful pro- (5) a. |have heard of you, Mr. Holmes

nouns (such as dummiy, existentialthere and also com- - ey -
plementizers likehat andwhich), this becomes even more b. HLFD 2 &1L .U\HU b\bglﬁg [/.T
pronounced. Also, in English, many pronouns can also Anata nokotowa, izenkarao kiki shite
double up as determiners (Collins COBUILD, 2005). De- .“ ESER

terminers share many common words with pronouns such Imasu .

asthis, that and indefinite ones such afl andsome. In ‘About you, (I) humbly heard previously.

c. &Ny FAHETIE ZwHEff ThH3
Doremojinjodewanai jikendearu



Between the English-Chinese corpus and the English- LTATI o7z !
Japanese corpus, another major difference is the number of Nan te kottai

corresponding features that majority of the linked prorsoun
have. For the English-Chinese corpus, majority of the

linked pronouns have 8 matching pronoun features Wh”e{Ne see in (7) thatmy is used here as a pronoun in an

for the English-Japanese corpus, majority of the linked proidiom tic oh d after t lati
nouns have around 6 to 7 matching pronoun features. This atic phrase and after fransiation, no pronouns were

is most likely due to Japanese language having differert &M In both the Mandarin Chinese and Japanese text, the

speech levels (Obana, 2000). The different speech IeVlgjlomatlctranslatlon has no pronoun in it. We give another

els cause a differentiation between the pronouns, resulfe-Xample in (8).
ing in Japanese having a few different words for the same
pronoun. For example, for the first person pronoun, in

‘What the heck’

(8) a. Itisverykind of you.

Japanese there are variations suchpds washi which also b. JEH JRGH !
marks for masculine speaker and informal afgvatashi Feilchang@an3xie4
which marks for formal and politeness. These features do “Very grateful’

not exist in English but from the perspective of semantics, s

they should be linked to the first person pronouns in En- c. &l L_'C.Hé &
glish. This problem does not exist in Mandarin Chinese, as Kanshashiteiru  yo

there is no such differentiation in speech levels in Mandari () am grateful”

Chinese. Therefore, more features can be matched.

Also, from the linking of the pronouns, there were manyWe give one final example in (9). The Chinese translation
cases where English pronouns were linked to Mandarifiére again choses to take the figurative meaning arh
Chinese and Japanese pronouns that are different in mealfit Your hands and translated it to “I will obey all your in-

ing such as the third person pronaitiin the English text structions”. However, in the Japanese text, this is litgral

to the demonstrative pronou# isore “that” or even to translated, possibly because the phrase is commonly used
% Zthere “there” in Japanese. Although this happensi” translating prayers and is thus somewhat established.

in the English-Chinese corpus as well, they are less fre- )

quent, thus resulting in more of the pronouns linked have (9) @& lassureyou that|am inyour hands.

more matched features as compared to those in the English- b. & M R AFIE, B —1
Japanese corpus. We give an example of this in (6), with Wo3 xiang4ni3 bao3zheng4yo3yi2gie4
English and Chinese, wheitsis linked toiX zhed “this”. N R B Wy
(6) a. ltis a swamp adder! tinglcong2ni3 defenlfu4.
b. _Jz B — % B T | ‘| promise you, | will obey all your instruc-

Zhe4shidyil tiao2zhao3didui2she?2 tions’

‘This is a swamp adder!’ C. b= FICTNTEEWFh LT
Deprominalisation (a pronoun linking to a noun) occurs Anata note ni subeteo o yudaneshimasu
almost evenly in both the English-Chinese and English- b
Japanese corpora As seen in the results, the number of wa
pronouns matched to non-pronouns in the English-Chinese ‘| will leave everything in your hands’

corpus is around the same. This result is not expected as
deprominalisation was predicted to occur much more freAnother interesting note was that other than pronouns,
quently in the English-Japanese corpus than in the EnglisHhoth Mandarin Chinese and Japanese tend to use classifier
Chinese corpus. It could be a case of the source lanphrases anaphorically. Numeral classifiers (likeléa in
guage effecting the translation: although native speakersvo head of cattle) are used for most nouns in Japanese.
said the translations were good, they almost certainly hav&he classifier can combine with numerals, interrogatives
more pronouns than texts written originally in Chinese orand in Chinese determiners. The resulting phrase can be
Japanese. used anaphorically: for exampRfnadjianl “that room
From the tagging of the pronouns and their concept links(CLASSIFIER)” which can mean “"hat house/room”. With-
there were a few interesting cases that were found. In theut the need of the proper noun in Mandarin Chinese, the
English source text, we realized that pronouns often aexist i determiner+classifier word can be used to refer to a cer-
idiomatic phrases. However, these pronouns do not actualliain room, thus acting like a pronoun. Although classifiers
have any particular antecedent to refer to as they are almoste not as widely used in English as in Mandarin Chinese
always used in the same way regardless of its environmem@nd Japanese, numerals in English can sometimes take on
and this means that they cannot be linked. anaphoric roles as well.
The annotation scheme we use here has two parts: the lex-
(7) a. My God! . S . - .
icon, which in this case is richly structured with compo-

b. 9_%%5 ! nents, and the corpus, which allows annotation of concepts

Tianlna and links between them. The two have to be kept synchro-

‘Heaven!’ nized.
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