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1 Introduction

This paper introduces the work on knowledge representation of Chi-
nese constructions done in recent years by the Centre for Chinese Lin-
guistics (CCL) of Peking University. Our work includes two parts: the
development of a Chinese constructicon (provisionally named as CCL-
CxnBank)* and the annotation of a corpus consisting of sentences that
display various usages of construction instances.? Our work stems from
the belief that linguistic knowledge resources can better support natu-
ral language processing and language teaching if they are well organ-
ised, analysed, and digitised into databases and annotated corpora.

In the past 30 years, the construction approach to language has
thrived among Chinese linguistic studies and has brought rich knowl-
edge to both case studies and systematic studies (Zhang B. 2008,
2018; Zhang J. 2013). Against this background, since 2015 CCL has
been running a project on the development of a Chinese constructi-
con database, which is the first Chinese constructicon project com-
prising both a construction knowledge database and an annotated
corpus. CCL-CxnBank serves as a supplement to the current natu-
ral language engineering practice that in mainstream computation-
al linguistics is based on commonly-used grammatical units, such
as words and phrases. Up to now, this project has already collected
over 1,000 Chinese constructions and recorded their syntactic, se-
mantic, and pragmatic information. Moreover, relationships among
constructions, such as synonymy, antonymy, and hyponymy/hypero-
nymy relations, have also been included, in order to provide a more
systematic and coherent knowledge representation scheme for Chi-
nese constructions. Finally, an online corpus annotation platform
has been developed to annotate the internal structure and the sub-
jective attitude meaning of each construct that occurs in real texts,
with the aim of providing a comprehensive description of the actual
usages of constructions in real contexts.?

This paper presents our work in progress and some of the major
challenges we encountered in the development of CCL-CxnBank. § 2
presents our definition and understanding of the term ‘construction’
by comparing it with the conventional grammatical unit notion of
‘phrase’, which is commonly used to refer to a formal representation

1 The website of CCL-CxnBank is http://ccl.pku.edu.cn/ccgd.

2 We have also set up a website as a working platform for annotating the cor-
pus, which is currently only accessible to authorised annotators. The website is
http://162.105.161.162:8088/cclannotator/public/index.php.

3 ‘Construction’ and ‘construct’ in this paper are used to refer to construction type
and token respectively. ‘Constructicon’ refers to the construction database in which
construction entries and their linguistic attributes are systematically organised and
recorded.
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scheme in syntactic structures in the knowledge engineering prac-
tices for computer. § 3 discusses issues in the representation of the
forms and meanings of constructions. § 4 gives an overview of CCL-
CxnBank and discusses the methodology adopted in its development.
§ 5 presents our work on corpus annotation, including an introduction
of the online platform for annotation and some related challenges.
The last section concludes by presenting the significance of our work
and the future direction of development of construction resources.

2  The Properties of Constructions. Comparing
Constructions with Phrases

From the viewpoint of language resources development, Zhan (2017)
analysed the relationship and differences existing between construc-
tions and conventional grammatical units, i.e. words, phrases etc.
This work adopts Zhan's (2017) perspective: below, we discuss some
major tenets and propose some further considerations.

Unlike some constructionists who maintain that all units of a
grammatical system are constructions (Croft 2001), we treat con-
structions as complements to common phrases: in our view, construc-
tions complement words and phrases rather than totally replacing
them.” This is based on our understanding of constructions and con-
ventional language units. Conventional language units can be clas-
sified into words and phrases. Words have fixed internal structures
and cannot be recursively composed of smaller grammatical units.
Phrases have expandable internal structures and can be recursive-
ly composed of smaller phrases. This classification allows greater ef-
ficiency and convenience in developing and maintaining language
resource databases. In a language resource database, a limited (but
large) number of words are listed entry by entry, while an infinite
number of phrases can be described with a finite number of syntac-
tic rules based on a finite number of grammatical categories such
as noun, verb, noun phrase, verb phrase etc. However, in a linguistic
system, other types of linguistic units can be identified (that we call
‘constructions’, Zhan 2017), which differ in the following respects.

First, constructions emerge from common phrases, which are
formed by words. Therefore, constructions are different from words,

4 Treating words as constructions is merely a theoretical or labelling issue. Words
can be treated as constructions from a ‘form-meaning’ pair perspective, but it makes
little difference in the knowledge engineering practice. For languages with little or no
inflection such as Chinese, knowledge in a dictionary is stored in exactly the same way
as in constructions’ description: each entry is a ‘word form-word meaning’ pair. In oth-
er words, referring to words as ‘word constructions’ or ‘words’ makes no difference in
the knowledge engineering practice.
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which are not composed of smaller grammar units. From the point of
view of formal grammar, a word can even be regarded as the small-
est grammatical unit or atomic unit and there is no need to analyse
its internal components.

Second, constructions are different from phrases. In traditional
linguistics, phrases are treated as core grammatical units. The for-
malisation of phrases includes four elements: relationships, heads,
categories and hierarchies. These four elements jointly display a syn-
tagmatic and recursive nature within phrases: (1) the syntagmatic
relations between constituents within phrases, (2) the head roles in
the phrases, (3) the grammatical categories the phrases and their
constituents belong to, and (4) the hierarchical (tree) structures in
which the phrases are internally organised. The syntactic descrip-
tion of these four aspects is the foundation for the computation of
the meaning of phrases (Jurafsky, Martin 2000, chs. 15.1, 15.2). On
the contrary, typical constructions have weak relationships between
the constituents, no prominent head roles, only limited variations
in their de-categorised components, and a linear internal structure
rather than a hierarchical one. From the perspective of meaning,
the acquisition of the meanings of phrases generally follows the so-
called ‘principle of compositionality’, stating that the meaning of a
whole sentence is acquired by the semantic combination of its con-
stituent parts (Partee 2004). As for constructions, the meaning of a
construct is the combination of the meanings of its constituents and
the meaning of the construction in which these words occur. There-
fore, constructions are not conventional phrases.

Third, we can either refer to constructions as phrases or refer to
phrases as constructions (Croft 2001). If we refer to constructions as
phrases, constructions are unique phrases; if we refer to phrases as
constructions, phrases are schematised constructions (Zhan 2017). It
is theoretically reasonable to refer to phrases as constructions; how-
ever, categorising them as the same grammatical unit does not mean
they have identical grammatical properties. Constructions and con-
ventional phrases still differ in many basic grammatical properties
such as recursiveness and compositionality. For example, construc-
tions can usually be embedded in conventional phrases, while only a
limited number of phrases can be embedded into constructions. Ex-
ample (1) illustrates two sentences with the same pattern: [/ bushi
+N, + 1 de + N,1.°* N, differs from N, in (1a), while in (1b) N, and N,

5 The glosses follow the general guidelines of the Leipzig Glossing Rules. Additional
glosses include: BEI = ‘Chinese #% bei marker’, often labelled as a passive marker; DE =
‘Chinese particle ] de’, functioning as modification marker or nominaliser; MP = ‘mood
particle’ (in Chinese they are used to add various moods, including interrogation, re-
quest, command, emphasis and exclamation, to an utterance); SFp = ‘sentence final par-
ticle’. In-text abbreviations are as follows: N = ‘noun’; NP = ‘noun phrase’; V = ‘verb’;
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are identical (repetition of nouns with the same form): (1b) includes
a construct of the construction [~ bushi + N + 1] de + N], mean-
ing ‘N that is not N".

1. a.  BAWPEEAEIE S E?
zénme jigjué zhé bu shi  zhéng-pin de wenti
how solve  this not cop genuine-product DE problem
‘How to solve the problem that this commodity is not genuine?’

b.  EAMFPRIXAE RNy i) 2
zénme jiéjué zhé bd shi  weénti de  weénti
how solve this not cop problem DE problem
‘How to solve this problem which is not a problem?’

By comparing the examples above, it is obvious that the instance of
the linear pattern [ + N1 + /] de + N2]in (1a) has a different in-
ternal hierarchical structure, which can be expanded into a differ-
ent form. (2) is the expansion of (1a), which maintains the original
hierarchical structure.

2. BAMRHRIZATIAAE ] SIS R E AR

zénme jigjué zhé ge  shangpin bi  shi  chdngjia
how solve this cLF commodity not cop manufacturer
zhéng-pin de  ydnzhong shixin wenti

genuine-product DE  serious dishonesty  problem
‘How to solve the problem that this commodity is not a genuine prod-
uct of the manufacturer, which indicates a serious dishonest conduct?’

However, the instance of the pattern [~/ bii shi + N + /] de + N]
‘N that is not N’ in (1b) cannot be expanded as that in (1a). [AN2 bu
shi + a8 wenti + ] de + A& weénti] ‘a problem which is not a prob-
lem’ is a fixed language unit: i wenti ‘problem’ can only be sub-
stituted with a limited number of nouns such as 73/ banfd ‘meth-
od’, #li liyou ‘reason’, #l4 jihui ‘chance’, &5 jiéji ‘outcome’, WY
mama ‘mother’ etc. The generative capacity of this pattern is limit-
ed if compared with that of phrase patterns shown in example (1a)
and (2). Furthermore, it carries an additional inherent meaning that
goes beyond the meaning of A& bt shiand 1)@ wenti, which could
be paraphrased as ‘it is only a titular N’ or ‘it is not a typical N, but,
nonetheless, we can grudgingly treat it as one’ etc. The specific mean-
ing is determined by the context in which the pattern occurs.

VP = ‘verb phrase’; A = ‘adjective’; AP = ‘adjective phrase’; CLP = ‘numeral plus clas-
sifier phrase’; X, Y,... = ‘constituents with arbitrary syntactic category’.
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Above all, constructions are different from conventional grammat-
ical units, i.e. words and phrases, in a major respect: in language en-
gineering, mapping between forms and meanings of constructions
need to be listed entry by entry, just like those of words; combina-
torial properties of constructions, on the other hand, need to be de-
scribed like those of phrases.

3  The Form and Meaning Representation of Constructions

According to Zhan (2017) and following the considerations above, the
forms of constructions should be described as linear patterns with
specific lexical elements (which we call ‘constants’) and schematic el-
ements (which we call ‘variables’). Within a construction, constants
are specific words, and variables are represented by part-of-speech
tags or syntactic categories of phrases (N, V, NP, VP etc.). Some var-
iables in certain constructions can be instantiated with elements of
different phrase categories, which is mentioned above as ‘de-catego-
risation’. The following examples illustrate the variables instantiated
by word categories, phrase categories and cross-category elements.

Table 1 Some examples of constructions combined with constants and variables

Constructions Constructs Constants Variables
(Words) (Categories)

V+—yi‘one’+CLF+ f& shi‘coP’+ WAl —A) —yi‘one’ V, CLF
—yi‘one’ +CLF shud yijushiyijo +& shi‘cop’
‘Every behaviour which Vindicates ‘Everyword counts’
counts’
it shud ‘speak’ + VP + & jid YA ERh 25 Bk Ut shud ‘speak’ VP
‘immediately’ + VP shué géigidnjid géi  wk jid ‘immediately’
‘Carry out the behaviourindicated gidn
by VP immediately after promising  ‘Pay immediately
to VP’ after promising to

pay’
K Tchile ‘besides’ + X + it hdishi BT FWIEZ W BRT chile ‘besides’ X (N,V, Aetc.)
‘still’ + X chdle xia yi hdishi & hdishi ‘still’
‘There is nothing but X’ Xia yt

‘It rains endlessly’
R T8 Skt 2 v sk
chule médntou héishi
mdntou

‘There is nothing

to eat but steamed
buns’

Sinica venetiana 6

310

Corpus-Based Research on Chinese Language and Linguistics, 305-338



A AR a.

you

Zhan Weidong, Wang Jiajun, Chen Long, Huang Haibin
Form and Meaning Representation of Chinese Constructions

Constructions share semantic properties both with words and with
phrases. On the one hand, the meanings of constructions have to be
listed entry by entry just like words, in order to describe fixed rela-
tions between form and meaning. On the other hand, the meaning
of constructions has to be computed by combining the meanings of
the constituents following the ‘principle of compositionality’, just like
phrases. The following two sections present and discuss issues in the
representation of construction forms and meanings.

3.1 The Representation of Forms. Variations and Extensions
of Constructs in Actual Use

The internal structure of a construction is represented as a linear
pattern consisting of several constants and variables. While it is gen-
erally not necessary to consider recursiveness in the structural rep-
resentation of a construction (typically, a construct cannot be embed-
ded into a construct of the same construction), some constructions
display a limited expansion capacity. Zhan (2017) analysed the basic
forms of constructions, which are considered to be stable and fixed.
Here we further discuss the form variations of constructions, which
can be distinguished into three types.

3.1.1 The Variation of Lexically Specified Elements

of a Construction

Let us consider the following examples:

BT ARV

shénme dajingxidoguai de méiyou  shénme dajingxidogudi de

have what fuss

‘There is nothing to fuss about’

DE

nothave what fuss
‘There is nothing to fuss about’

DE

dajingxidoguai

may fuss

dajingxidoguai

dajingxidoguai

A AR RBUIMEIY b’ WA AR R IMERY

yéu  shénme ké dajingxidoguai  de méiyou  shénme ké

have what may fuss DE nothave what may

‘There is nothing to fuss about’ ‘Thereis nothing to fuss about’

T QIR NE B QIR VIV

yéu  shénme hdo dajingxidoguai c. méiyou shénme hdo

have what worth fuss nothave what worth fuss
‘There is nothing to fuss about’ ‘There s nothing to fuss about’

A AIFR VT o, B A REMER

y6u  shénme hdo dajingxidoguai  de méiyéu  shénme hdo

have what worth fuss DE nothave what worth fuss

‘There is nothing to fuss about’

‘There is nothing to fuss about’
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The form of the construction in example (3) is [ you + {4 shénme
+ VP + [] de] ‘there is no need to VP’, as in (3a). (3b)-(3d) are var-
iations of this construction with other constants added, such as 7]
ké ‘may’, iF hdo ‘worth’, or with the constant [¥] de omitted. 5 ydu
‘have’ in these constructs may also appear in its negated form, ¥
# méi you, as in (3a’)-(3d’), meaning ‘there is no need to VP’, ‘it is
worthless to VP’ etc. The variations of a construction form can be
either exhaustively listed in the constructicon or captured by regu-
lar expressions. The construction form in example (3) can be repre-
sented as [(i you | % fiméi you) {14 shénme (4fhdo | v ke)? (VP) (
f*Jde)?], where ‘?’ indicates zero or one leftward character, and ‘|’ in-
dicates disjunction, matching either left or right character. Regular
expressions can be represented by the finite state transition network
(FSTN). The FSTN of the construction in example (3) is illustrated in
figure 1 below (Chomsky 1956).

5 you A ke
e a A L A VPN 9 de
™ (Q) F'\\Qz-'\ﬁ hio '.\\Qa') »((Qq) > (Qs)
TN v~ shénme N x\Qj C
s fr \\.\ //
&8 méi you VP

Figure 1 The FSTN recognising form variations of the construction [ ySu + {14 shénme + VP + [¥] de]

Among the 1,066 entries in CCL-CxnBank, 816 are marked as not
having form variations, and 250 entries are marked as having some
(about 23.45%). Constructions vary both in the number and the de-
gree of form variations. The basic form of the construction in ex-
ample (4) is [A + 5 jit ‘exactly’ + A + ¥E zai ‘on’ + X] ‘it is indeed X
which makes it A’, with more complicated instantiations than exam-
ple (3): (4a) is an instance that can match the construction form ex-
actly; in (4b), the auxiliary #Jg¢ keénéng ‘may’ is inserted before &l
jiti ‘indeed’ as a constant of the construction; in (4c) and (4d), &t jiu
‘indeed’ is replaced by #f/%: jitishi ‘exactly’ and il yé jitu ‘also ex-
actly’, respectively. Besides, in (4c) and (4d), the first variable is sep-
arated from the rest by a comma.
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oY)

ANNHE G, R PR E A R AR

gérén shénging ddikudn mdfan jit mdfan
individual apply.for loan troublesome indeed troublesome
zai  danbdo hé diya

on guarantee and mortgage

‘The troubles of individual application of loans lie exactly on guar-
antees and mortgages’.

A T RNH AR B AT RE BB B2 A A 5 b

ta de zhizi darén jiagnglgi ddoméi kénéng jiu
he pE master lord future unfortunate may indeed
ddoméi zai gou de shén  shang

unfortunate on dog DE body on
‘Something unfortunate may happen to his lord master exactly be-
cause of the dog’.

MRE A ALERAT I SOHE, U MEAE LS R ) .

héndué xuéshéng juéde wénydnwén ndn jitshi
many student think Classical.Chinese difficult exactly
ndn zai  yixié  shici hé  xaci shang

difficult on some content.word and function.word above
‘Many students think that the difficulties of Classical Chinese lie
exactly on some content words and function words’.

b5 IR S v, AL AR P E 25 B Al 24 R LE AR 1

chafang de  hdnjinliong  gdo yé jiu gao
prescription DE  gold.content high also indeed high
zai  yong jinkéu yao hé  hézi qgiyé

on use imported medicine and joint.venture enterprise
yao de bizhong  méngzéng

medicine DE  ratio soar

‘The ‘true value’ (price) of the medical prescriptions is high exact-
ly because of the soaring of the ratio of the medicines used, which
are produced by foreign and joint venture enterprises’.

The form variations in (4a) and (4b) are complete grammatical units,
while in (4c-d) the construction variations may not be grammatical
constituents. In (4c), X, e AL —Leszia fETE_E ndn jiushi ndn zai
yixié shici hé xtici shang ‘difficulties lie on some content words and
function words’ can be treated either as a complete constituent or
as two clauses separated by a comma, with each clause acting as a
constituent. Thus, (4c) is no longer appropriate to be treated as a
construct instantiated from the form variation of the construction
[A + #t jiu + A + £ zai + X], at least not the same as that instanti-
ated by examples (4a) and (4b), even though they almost share the
same meaning.
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This construction has even more form variations, such as (4a’) and
(4¢’) below, which are expanded from (4a) and (4c).

4. a. ANHTEVESIRARGL, B 3 LR ARG .

gérén shénging daikudn’ de” méfan * “zui  zhiydo
individual apply.for loan DE trouble most main
jiu mafan zai danbdo hé diya

indeed troublesome on guarantee and mortgage
‘The troubles of individual application of loans lie exactly on guar-
antees and mortgages’.

O S0 SO, R LSS A |

wénydnwén ndn héndué xuéshéng juéde jiu shi
Classical.Chinese difficult many  student think indeed cop
ndn zai yixié shici hé xiici shang

difficult on some content.word and function.word above
‘The difficulties of Classical Chinese, some students think, lie ex-
actly on some content words and function words’.

In (4a’) and (4c¢’), if the bold parts are treated as the form variations
of the construction [A + &l jitt + A + 7E zai + X], some problems arise
when trying to represent the form of the construction variations, be-
cause regular expressions will capture chunks with no linguistic sig-
nificance when trying to match the constructs in the sentences. The
chunks % ¥ % zui zhilyao ‘the most important’ in (4a’) and 1R£ 24
W3 henduo xuéshéng juéde ‘many students think that...” in (4¢’) ap-
pear between a constant and a variable. A module needs to be specif-
ically designed to handle these strings appropriately.

Examples in (3) and (4) show that, while the constants in [ you + {1
4, shénme + VP + ] de] have limited form variations which can be cap-
tured rather precisely and exhaustively by regular expressions, the rela-
tion between the first variable ‘A’ and the constant &t jit in [A + #f jitt +
A + 7£ zai + X] is relatively loose. In real texts, language chunks of vari-
ous categories can be inserted between the constant and the variable in
the constructs, displaying great variability. Although these constructs
express the same basic meaning, their forms cannot be exhaustively and
appropriately described. The internal structure of the construction in
(4) requires further examination. In other words, the construction [A +
Bl jit + A + ¥E zai + X] is not a monolithic whole. The chunk responsi-
ble for the explanation is [A + #F zai + X], occurring after #f jiu. [ jiu
+ A + 7f zai + X] is a relatively independent chunk, which can be used
separately from the preceding variable ‘A’, as in (4a’) and (4c’). It would
be more reasonable to include [A + 7F zai + X] as a separate construc-
tion entry, specifying that it is a synonym of [A + #f jitt + A + 7£ zai +
X]. When processing sentences with such constructs, the construct [A
+ ¥ jitt + A + 7£ zai + X] has the priority over the others, according to
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the greedy matching principle. If [A + & jitt + A + 7E zai + X] fails to
match any construct, [A + 7t zai + X] will be called in for matching.®

3.1.2 Expansion by Juxtaposition of Constructions

in the Form of Chunks

Let us consider the following examples:

5.

BOIUHAE M BGHT AE fr B CKS By, Pia U8R ZORIEOLE,
BHEABATHAZVE R AT B L

xin jiu Xxin  zai  cdizhéng  bumén rénzhén  duidai
new exactly new on financial department seriously treat
qudngudrénda zhéngxié  lidng-hui daibido

N.P.C. N.P.P.C.C. Two-Sessions representatives
wéiyudn de yijjian shang xin = zai tamen  zhudnbian
committee DE  advice on new be.at they change
zuoféng xingdong xunsu  shang

style act rapidly above

‘The novelty lies in the fact that the Financial Department took very se-
riously the advice given by N.P.C., N.P.P.C.C., and the representatives
and committees of the Two Sessions, regarding their change in work-
ing style and action speed’.

—HERAEWESEFSE S DI PR s D e
yi  zhéng tian zai hd  shang huang ya  hudng

one whole day on lake on waggle Mp  waggle
ya gudi de y& shi yi  zhéng du ri fangshi ba
MP turn DE also copP one CLF spend day way MP

‘Waggling and turning around all day long on the lake is also a way to
spend the day’.

FRIASZ SR, WRIASZ R, HAAAE A, 5 TAGEHE T, W EREE
o

xiju bd  shi  xiju ngoju  bd  shi  naoju
comedy not cop comedy farce not cop farce
chéujué bid  shi  choujué  pizi bad  shi  pizi
clown not cop clown ruffian not cop ruffian
jidnzhi  hudji zhi i

simply  ridiculous to  utmost

6 Another method is to treat examples (4a’) and (4c’) as separable usages of a con-
struction, which requires form matching of a discontinuous string, thus making the
matching process more complicated.
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‘Itis neither a comedy nor a farce, the clown is not a clown and the ruf-
fian is not a ruffian: it’s ridiculous’.

The basic form of the construct in (5) is [A + #f jit + A + 7F zai + X]
(same as in example (4)), with [A + 7 zai + X] partially expanding,
appearing twice in the sentence. Similarly, the pattern [V + 5 ya +
V] ‘V again and again’, whose basic form is [V + ¥ ya + V + 1] de]
‘V-ing again and again’, expands and appears twice in (6). The basic
form of the construction in (7) is [N, + A2 bt shi N,, N, + A2 bt shi
+ N,] ‘it is neither N, nor N,’, which already includes two juxtaposed
chunks. In (7), the whole construct expands, differently from (5) and
(6), where the constructs only partially expand.

The ‘Expandable’ (275 A[¥ i shifou ké kuozhdn) feature in CCL-
CxnBank is used to describe the constructs illustrated above. Its
default value is ‘true’, which allows expansion by juxtaposition. For
constructions which cannot expand juxtapositionally, the value will
be ‘false’.

8. a. —AERN FE TRk,
yi  ge bu lidshén shuai le ge da géntou
one CLF no caution fall PFV CLF big somersault
‘Without caution, (someone) fell heavily’.

b.  — A, —MER.
yi ge yuan dd yi ge yuan ai
one cLF willing beat one cLF willing endure
‘Oneis willing to beat, the other is willing to be beaten’.

¢ MERE MR, AT A

yi  ge shijin ma yi ge tou dongxi de
one CLF continuously scold one cLF steal thing DE
hdizi  hdi you yi ge
child  also have  one CLF

‘One keeps on scolding a child who steals, the other [...]’

AN yi ge bu litishén in (8a) is an instantiation of the construc-
tion [ yi + 4~ ge + VP] ‘one moment of VP (leads to)..., which is al-
so shared by instantiations such as [ yi ‘one’ 4~ ge ‘CLF’ % méi
‘not’ ¥4§%& zhan-wén ‘stand-steady’] ‘one moment of instability...’, [
yi‘one’ 4~ ge ‘CLF’ F shdu ‘hand’ %k rudn ‘soft’] ‘one moment of loos-
ened grip..." etc., all conveying the happening of unexpected events
which bring about undesirable results. However, although the sen-
tences in (8b) and (8c) formally display the [ yi + /> ge + VP] pat-
tern, they are not instantiations of this construction. Rather, —4~ yi
ge ‘one’ acts as the subject (with the head noun omitted) of the fol-
lowing predicate. In (8c), there is also a second —4* yi ge, which is
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part of the modifier of the NP’s head noun #¥ hdizi ‘child’, togeth-
er with the relative clause fir#:7i(1) tou dongxi de ‘who steals’, alto-
gether meaning ‘the child who steals’. In CCL-CxnBank, the ‘Expand-
able’ feature of [~ yi + 4~ ge + VP] is thus set to ‘false’, therefore
preventing the chunks like those in (8b) and (8c) from being recog-
nised as constructs of the construction [ yi + 4 ge + VP] in auto-
matic syntactic parsing.

3.1.3 Schematic Elements (Variables) Which May not Form
a Constituent as a Whole

Let us consider the following examples:

9. a. REZSHED.
zhé pi huo yao duéshdo  ydu dudshdo
this cLF goods require how.many have how.many
‘As for this batch of goods, you can have as many as you need’.

b. T HRAMEMRE T, REELRZ D BLAR 2 D

jiéxialdi bu  zuo jiéshi  le néng lijié dudshdo
next not conduct explain sF can comprehend how.much
lijié dudshdo

comprehend how.much
‘(I) shall explain no more. Try to comprehend as much as (you) can’.

c. MAREHZ DD, ATy
guanzhong ai  géi dudshdo géi dudshdo
audience like give how.much give how.much
bu  géi yé wdfdng
not give also acceptable
‘Audience may give as much as they like, even nothing’.

d. HEOWREME S DT ER.

you dudshdo gén fa-shdo  bian hui  chudndi
have how.many cLF hair-end therefore can convey
dudshdo li  réuging-miyi

how.many CLF tender-affection
‘Men will be fascinated by her thick hair’.

(9a) displays the construction [V, + £/>> dudshdo + V, + £ /b dudshdo]
‘the amount of V, leads to the same amount of V,". Chunks with simi-
lar patterns also appearin (9b)-(9d), which convey similar meanings,
indicating that the quantity involved in the latter event is depend-
ent on the quantity involved in the former one. However, chunks in
(9b-d) cannot be treated as true instantiations of the construction
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[V, + £/ dudshdo + V, + £/ dudshdo] ‘the amount of V, leads to
the same amount of V', in that the chunks after £/> duoshdo ‘how
many’, such as [ you ‘have’... R gén ‘CLF’ k4 fashao ‘hair end’] in
(9d), do not form complete constituents. To account for this, sentenc-
es in (9) can be first treated with common phrase structure rules.
Each sentence consists of two juxtaposed phrase structures and in-
terrogative chunks with the same form generally occur at the same
syntactic position. The whole structure expresses a dependency cor-
relation, which can be instantiated by any number of event pairs with
conditional relation. The quantity included in the second event cor-
responds to the quantity included in the first event.

Similar phenomena are more common in compound sentences.
Take the construction [ zai ‘again’ + VP, + 11 yé ‘still’ + VP,] ‘no
matter how much one VP,, VP, still occurs’ as an example. Simple
constructs can be decomposed into the constants Ff zai and 1 ye,
and two predicative variables. However, for more complicated con-
structs, the pattern [---f zai--- 1l yé---] establishes a long-distance re-
lation which connects two clauses, as happens in (10):

10. PRZRAFE2, AL AR BE1S AME

ni féngxian  de zai dud naxié
you  give comp again  much those
rén y& juéde bu gou

people still think not enough
‘No matter how much you give, they will always think it is not enough’.

The meaning of the whole sentence can be decomposed into the ba-
sic propositional meanings of the two clauses with an adversative re-
lation, which is represented by the two function words i zai and
ye. Describing the adversative relation using the linear pattern [Fizai
‘again’ + VP, + {11 yé ‘still’ + VP,] ‘no matter how much one VP, VP,
still occurs’ is an over-simplification. In fact, the variables between
if zai and 1 yé may not form a constituent, but separately belong to
the two clauses as shown in example (10). In addition, the constant
1 yé can be replaced by other tokens, such as #f dou, & z0ng, i& hdi
etc. (all roughly with the meaning ‘still’, when used here).

Constructions such as those in (9) and (10) require similar analy-
ses: they are first processed using phrase structure rules and then
marked as constructs with specific relations according to construc-
tion evoking elements such as [ zai---tl---yél, [£/> dudshdo---% />
duoshdo] etc.
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3.2 The Representation of Meanings. A Strategy Combining
Paraphrase Template and Semantic Frame

The semantics of common sentences follows the principle of compo-
sitionality: the meanings of words are combined according to the
structural meanings of the sentences where these words occur, as
is the case in (11).

11, JERFSCRFFRI S S AR E
Béida Zhongwén-xi péiydng  jisuan-ylydnxué
PKU  Chinese-department train computational-linguistics
bénké-shéng
undergraduate-student
‘The department of Chinese language and literature of PKU has an un-
dergraduate program in computational linguistics’.

Je Isa(e,Training) /A Trainer(e, b1 5R) A Trainee(e, i1 505 5 S A 4)
Béidd Zhingwén-xi Jistechn-yiivinué bénke-shéng
e

s b P
} ' RuleSet
np v o vp->vnp:v.argl =np
' g s ->np vp :: vp.arg0 = np
n v np

Frameset (Lexicon)
n n 2% (train)
ol ) arg0: trainer
ekorgk KR HEAESE AR

Béida Zhingwén-xi  péivdng jisudn-yivdnoué  bénké-shéng

arg1: trainee

Figure 2 The semantic composition of sentence (11)

The syntactic structure derived from the syntactic rules set in (11)
allows identification of the semantic roles of the NPs, where Jt k3¢
% Beéida Zhongwén-xi ‘the department of Chinese language and lit-
erature of PKU’ plays the role of a ‘trainer’, which is often annotat-
ed as ‘arg0’ in propbank-style corpus, and &S FARE jisudn-
yliydnxué bénke-shéng ‘undergraduates in computational linguistics’
plays the role of a ‘trainee’, which is often annotated as ‘arg1’.

One way to compute the meaning of a construct is to paraphrase
it into a structure which can be handled by general phrase structure
rules. The paraphrased sentence can then be processed by a seman-
tic analyser, where a semantic representation can be computed ac-
cording to the ‘principle of compositionality’. See the example below:
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12, W52, e g Wik TR T SRR A, Bl 2 LR —.
Béiduéfén  shiyi  sul shijiu  yijing  xidnla le
Beethoven eleven vyearold time then already show  PFv
ta de yinyué tiancdai béi reénwéi shi
he DE music talent BEI regard cop
Mozhate di-ér
Mozart second
‘Beethoven showed his music talent quite early, at the age of eleven. At
that time, he was regarded as a second Mozart’.

TEH S — Mozhate di-ér ‘a second Mozart’ in example (12) is an in-
stantiation of [N + #— di-er]. In the CCL-CxnBank, the ‘Paraphrase
Template’ (B¢ XK AR shiyi mubdn) of this construction is set as either
1% xiang + N + —¥f yiyang] or [{R hén + 1% xiang + N], both mean-
ing ‘like N’. Thus, (12) can be paraphrased as NM%5+—% M, iC &8
B AR SRR A, BEA N 1RG4 Beiduofén shiyi-sui shi, jil yijing
xidnlil-le ta de yinyue tiancdi, bei renwéi shi hén xiang Mozhate ‘Bee-
thoven showed his music talent early at the age of eleven. At that time
he was believed to be very much like Mozart’, where 1R#Z3 £ hén
xiang Mozhate ‘very much like Mozart’ is an ordinary phrase struc-
ture, whose meaning can be computed by the semantic analyser de-
signed for processing ordinary phrase structures.

The paraphrasing method encounters difficulties when dealing with
complicated meanings of constructs, at least in the following two as-
pects. First, paraphrase templates fail in the constructs where there is
a variable that does not form a constituent. The constructs illustrated
in 3.1.3 with the pattern [---Ff zai---{5 yé---], for example, display var-
iables that do not form complete constituents. In this case, it is more
appropriate to determine their meanings by first analysing the struc-
ture of the compound clauses where the construct appears, and then
representing such meanings separately, rather than applying the par-
aphrasing method as in (12). Suppose there are two clauses S1 and S2,
where S1 includes 5 zai and S2 includes t ye. The propositional mean-
ings of S1 and S2 are separately represented as P1 and P2. The mean-
ing of the whole sentence is represented with two predicate formulas
‘AND(P1, P2)’ and 'INEVITABLY(P2)’, where the former represents the
basic propositional meaning of the whole sentence, and the latter rep-
resents the subjective attitude brought by the constants # zai and
ye, expressing the speaker’s attitude that P2 will inevitably happen.

Paraphrase templates also fail to process construction meanings
when the acquisition of the meanings depend on the context rath-
er than on the construction itself, such as [/ yong ‘use’ + N + #Jiif
shuo-hua ‘speak’] ‘speak with N’. While the paraphrase templates of
this construction is given in CCL-CxnBank, such as [#Ef pingjie ‘rely
on’ + N + 3k4% huodé ‘gain’ + ft# youshi ‘advantage’ / tA[7] renténg
‘approval’ / ®; qudnli ‘power] ‘gain advantage / approval / power
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with N, the specific meaning of certain constructs has to be fully de-
termined in the specific context.

More specifically, ¥iif shuo-hua ‘speak’ may either have a liter-
al meaning, as in [[i%'& yong zhihui ‘use wisdom’ i}ii% shué-hua
‘speak’], meaning ‘speak with wisdom’, or display a metaphoric read-
ing, as in [HAT8h#iiE yong xingdong ‘use action’ + #ii& shué-hua
‘speak’], meaning ‘speak with action’, [[Z&3kitif yong qudntou ‘use
fist’ + i1 shuo-hua ‘speak’], meaning ‘speak with fists’. The constant
Piif shuo-hua ‘speak’ in this construction can have different mean-
ings in different contexts. Therefore, the meanings of the instances
of this construction cannot be easily formalised through paraphrase
templates, which can only provide abstract and general meaning de-
scriptions. Some other representation schemas that try to represent
construction meanings by paraphrasing also fail in this construction,
e.g. AMR for constructions (Bonial et. al. 2018).

Construction meanings that are determined by context are more
suitable to be formalised by frame representations, where construc-
tional meanings can be included through attributes in the frame: spe-
cific meanings implied in certain contexts can be specified as values
of the attributes. For example, the meaning of the construction [/
yong ‘use’ + N + i1 shué-hua ‘speak’] ‘speak with N’ can be repre-
sented with the frame in figure 3.

Action:acquire
Method:events denoted by N

[ Action:speak
Theme:advantage,power,...

Instrument:N

Literal Meaning Figurative Meaning

Figure 3 Theframesrepresentingthe literal
and figurative meanings of [ yong ‘use’ + N+ i1 shué-hud ‘speak’] ‘speak with N’

The frames below represent the meaning of two instances of the
construction: FH¥¥iiiih yong shuju shuo-hua ‘use figures speak,
gain approval with data’, and HZ&:3kuii& yong qudntou shuo-hua ‘use
fist speak, acquire power by beating others, assert one’s authority
through force’.
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[ Action:speak
Instrument:data

[ Action:speak
Instrument:fists

Action:acquire
Method:collecting data
Theme:approval

Literal Meaning Figurative Meaning

Action:acquire
] Method:beating others
Theme:power

Literal Meaning Figurative Meaning

Figure 4 Theframesrepresenting the literal and figurative meanings of 4 4#i it i yong shdjo shué-hua

‘gain approval with data’, and Jf %2 3i5t 1% yong qudntou shué-hud ‘assert one’s authority through force’

In conclusion, the meaning representation of constructions can be
decomposed into two layers, including:

1.

2.

Paraphrase Template: the meanings which can be expressed
by simply manipulating symbols linearly.
Semantic Frame: the implicit meaning of a construction of-
ten need to be represented with frames.

The semantic frame can be further divided into two types:

a.

the Implied Meaning: additional semantic relations are ac-
quired after the structural analysis of variables and con-
stants, which are discontinuous and remotely related,
expressing meanings such as the dependency meaning ex-
pressed by the repetition of interrogatives on the same syn-
tactic position, or the adversative relation expressed by [
zai + VP, + {4 yé + VP,] ‘no matter how much one VP, VP,
still occurs’ (see above), which further indicates a subjective
attitude of necessity etc.

The Contextual Meaning: the meaning of a specific construct
has to be clarified in the context where it occurs. For in-
stance, in the construction [ yong ‘use’ + N + i1 shud-hua
‘speak’] ‘speak with N’, the variable N expresses the means by
which certain actions take place. The whole construction uses
means as a metaphor of the purpose of an action, such as H#k
PaitG yong shuju shué-hua ‘use data speak, support an idea’
(lit. ‘speak with data’), HEStiiE yong chéngji shud-hua ‘use
grades speak, prove some ability’ (lit. ‘speak with grades’),
and fZJiE yong qudntou shué-hua ‘use fist speak, to de-
feat one’s opponent’ (lit. ‘speak with fists’) etc. The abstract
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aspects of the construction’s derived meanings (such as the
abstract ‘objective’ meaning highlighted in certain construc-
tions) can be described in the CCL-CxnBank, and the specific
aspects, including subjective attitudes such as evaluations,
standpoints and emotions etc., can be analysed and added ac-
cording to the context while annotating the corpus. This as-
pect will be elaborated in § 5 below.

4 The Framework and Current Status of CCL-CxnBank

Some constructicon projects on several languages are described in
Lyngfelt et al. (2018). The quantity of data included in these projects
so far is not very large. A brief survey on these constructicons is list-
ed in Appendix I. This section introduces the design framework and
the current status of our project on the basis of Zhan (2017), where
the basic issues of developing CCL-CxnBank were briefly introduced
and discussed.

The descriptive framework of the construction knowledge is a
core issue for the development of constructicons. Using the English
rate-construction as an example, Fillmore, Lee-Goldman and Rhodes
(2012) summarised six types of construction knowledge: (1) a brack-
eting formula with syntactic and semantic information attached to
mother and daughter nodes; (2) a mnemonic name (used to address
the constructions); (3) syntactic categories of the mother and daugh-
ter nodes, sometimes followed by informal descriptions of their syn-
tagmatic distributions; (4) (optional) informal descriptions of the se-
mantic information of the mother and daughter nodes; (5) an informal
interpretation of the meaning of the construction as a whole (similar
to traditional dictionary explanations); (6) annotated sentences con-
taining the construction.

The German constructicography project described in Lyngfelt et
al. (2018) concluded that, in order to appropriately describe the id-
iosyncratic characteristics of constructions of a specific language,
the design of the description framework has to suit the grammati-
cal characteristics of the specific target language, rather than try-
ing to stipulate a universal grammatical framework for constructions
of all the languages around the world. The design of the framework
of CCL-CxnBank is in accordance with this view, implementing Yu
(2003) and Zhan (1999; 2000) as the fundamental grammatical frame-
work for the description of constructions, which have their origins
in Zhu (1982; 1985).

Compared with Fillmore, Lee-Goldman and Rhodes (2012), we
have developed a framework which allows to describe a richer
amount of information in a more fine-grained manner (see Appen-
dix II). The framework includes seven parts: (1) basic information,
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(2) constants and variables, (3) relations between constants and var-
iables, (4) syntactic information, (5) semantic information, (6) prag-
matic information, (7) references. Each part describes a specific as-
pect of a construction entry. Due to space limitation, only the first
part is explained and illustrated in detail below:”

+ Form Variations (#J:\2%1& goushi bianti) of a given construc-
tion carry the same variable(s) but different constant(s). For ex-
ample, the construction [ you + {4 shénme + VP + (1] de]
‘what is the worth of VP’ has form variations such as [ you +
14 shénme + 1] ké + VP + [¥] de], [f7 you + f+4 shénme + 4
hdo + VP + [t de] etc., as shown in § 3.1.1.

¢ Construction Type (#3255 goushi léixing) may either be
fixed (HEE % ninggt xing), semi-fixed (FEEE Y ban-ninggu xing),
phrasal (%2 dudnyii xing) or compound (£4J% fuji xing). For
example, [F] yong ‘use’ + Ml jido ‘foot’ + $LZE téupiao ‘vote’l
‘vote with feet’ is a fixed construction, which contains only con-
stants and no variable components. [ A\ rén ‘person’ + . jian
‘meet’ + A rén ‘person’ + V] ‘whoever meets him/her V’, on the
other hand, is a semi-fixed construction: this type of construc-
tion usually has a fixed length, mostly four syllables, and con-
tains one or two variants. [NP + {8 dao ‘but’ /& shi ‘be’ + NP]
‘although NP is NP,...’ is an example of phrasal constructions,
which have variable length and contain more than one variable
component; the variants are to some extent replaceable. Finally,
[NP, + X, NP, + if hdi ‘still’ + X, + We ne] ‘NP, X, is trivial com-
pared with NP, X,’ is a compound construction, with variable
length and more variants, which have higher replaceability. The
definitions of these four types are elaborated in Zhan (2017).

¢ Features (#5UFFF gou shi tézhéng): tags indicate construction
features related to their syntax, semantics or other aspects.
This set of tags is open, i.e. new tags can be added. For exam-
ple, the tags attached to the construction [NP + A~ bu ‘not’ +
VP + if shéi ‘who’ + VP] ‘NP do not VP, who else is supposed
to do so’ are: (i) &% shéngliie ‘ellipsis’, as the original form of
this construction is [#1% rugud ‘if’ + NP + A bt ‘mot’ + VP +
4 name ‘then’ + #E shéi ‘who’ + VP], in which the condition-
al connectives Wi rigud ‘if’ and -4 name ‘then’ marking the
logical relation between the two clauses in the construction
are omitted; (ii) 2 fuxian ‘recurrence’, since there are two
perfectly identical VPs in the construction; (iii) &5 %4> hdn
fouding chéngfen ‘containing negation markers’, since there is
a negative word A~ b ‘not’ in the construction; (iv) &% 85

7 For more details on the remaining six parts, please visit the website of CCL-Cxn-
Bank.
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hdn yiwen chéngfén ‘containing question markers’, since there
is a question word it shéi ‘who’; and (v) &% xitici ‘rhetoric’,
since this construction is a rhetorical question.

Number of Syllables (140754 gou shi yinjié shil) captures
the length of a construction or the number of syllables allowed
for the construction. For fixed constructions it is a fixed num-
ber (e.g. (2) for [/ shudi ‘throw’ + %% guo ‘pot’] ‘pass the buck’),
while for other types of constructions it is a range of possible
numbers (e.g. (4)-(10) for [ you ‘have’ + fI4 shénme ‘what’ +
NP] ‘there is no NP’).

Number of Chunks (1% zii kuai shi): the number of chunks
of the construction that describes whether the construction is
separated into two parts by a comma. For example, [ méi you
‘not have’ + NP, + it jit ‘then’ + %] déngyt ‘be equal to’ + %
4 méi you not have’ + NP,] ‘the loss of NP, leads to the loss of
NP,’ and [J)] bié ‘don’t’ + i shuo ‘speak’ + X, i£ lidn ‘even’ +
Y + #K dou ‘all’ + Z] ‘even Y Z, let alone X’ are both compound
constructions, but the former has one chunk, while the latter
has two chunks.

Expandable (& 579 )& shifou ké kuozhdn) refers to the prop-
erty of whether the construction can be expanded by juxtapo-
sition. For example, [A + 4 de ‘cOMP’ + 51 gouqgiang ‘terribly/
extremely’] ‘extremely A’ can be expanded by juxtaposition, in
sentences such as b B4, WA, ISR ta 16 de gou-
giang, kun de gougqiang, ddotéu jit shui ‘he fell asleep immedi-
ately, as he was extremely tired and sleepy’.

Sense Number (3(Ji%i5 yixiang bianhao) indicates the num-
ber of the meanings of a construction; not all constructions
with the same form share the same meaning. If a construction
form has only one meaning, the sense number of this entry is
recorded as 0. Constructions with the same form but different
meanings are listed in CCL-CxnBank as different entries, with
sense numbers recorded as 1, 2, 3,... etc.

Paraphrase Templates (B & #% shiyi mubdn) specifies the or-
dinary phrase that is synonymous to a construction. This col-
umn records phrases which can replace constructs of the en-
try in language use. For example, the paraphrase templates of
[NP + A bu ‘not’ + VP + ift shéi ‘who’ + VP] ‘NP do not VP, who
else is supposed to VP’ are: [41 riguo ‘if’ + NP + /& bu ‘not’ +
VP + J4 name ‘then’ + i shéi ‘who’ + VP] ‘if NP does not VP,
then who else is supposed to do so’, [NP + & yiding ‘surely’ +
2 hui ‘be likely’ + VP] ‘NP is surely to VP’, [NP + &l jit ‘then’
+ 1% gai ‘should’ + VP] ‘NP is obliged to VP’ etc.

Samples (7= 35451 goushi shili) specify at least 3 samples of the
actual usages of the construction, either in contexts or not. The
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samples are collected from the CCL corpus® or built by the lexi-
cographer according to her/his intuition. For example, the sam-
ples of [NP + A~ bu ‘not’ + VP + i shéi ‘who’ + VP] ‘NP does
not VP, who else is supposed to VP’ are: F#AT#ET ldomd b
gan shéi gan ‘if the model worker doesn'’t do it, who else is sup-
posed to do it’, FRAKIKUELR M ni bu shibai shéi shibai ‘if you do
not fail, who else is supposed to fail’, and FAN RN HBL
wo bt ru diyu shéi ru diyt ‘if I do not step into hell, who else is
supposed to do so’.

Synonym Constructions (|7 X #3{ téngyi goushi):® construc-
tion entries which share the same meaning and the same con-
stants of the construction. For example, the synonym construc-
tion of [N, + £ dud ‘much, many’ + N, + /> shdo ‘few, little’]
‘N, is abundant while N, is lacking’ is [V, + £ dué ‘much’ +V,
+ /b shdo ‘little’] ‘always V, but seldom V., and vice versa. The
two constructions share the same template of interpretation.
Antonym Constructions (fx X#J= fanyi goushi): construction
entries which have the opposite meaning of the construction.
For example, the antonym construction of [NP + f# dao ‘but’
#& shi ‘be’ + NP] ‘although NP is NP,..." is [NP + {8 dao ‘but’ 4~
/& bti shi mot be’ + NP] ‘although NP is not NP’, and vice versa.
Hyperonym Constructions ( M7 #J5\, shangweéi goushi) speci-
fies the more general construction entry which subsumes (both
syntactically and semantically) the construction.*®

Hyponym Constructions ( i3 xiawei goushi): the more
specific construction entries which are subsumed (both syntac-
tically and semantically) by the construction.

Negated Forms ({5 /¢ fouding xingshi): the constructions
collected in the CCL-CxnBank are idiosyncratic patterns which
cannot be further decomposed with phrase structure rules.
Therefore, their negated forms have to be manually record-
ed rather than deduced with phrase structure rules. The same
goes for Interrogative Forms (%tiJE, yiwen xingshi). See
examples (13) and (14) below for a comparison between a com-
mon sentence that has a corresponding interrogative form and
a construction that has no corresponding interrogative form.
For constructions which do not have negated forms or inter-

8 http://ccl.pku.edu.cn:8080/ccl_corpus.

Ideally, the information content of this field, including synonym, antonym, hyper-
nym and hyponym, can help establish hierarchical network relationships between con-
structs. But, in fact, there are only some local relationships of parts of constructs at pre-
sent, and no network relationships covering all the constructions has been established.

10 There is nothing to fill in the field ‘Hyperonym Constructions’ in the current da-
tabase, since there is no schematic construction recorded in CCL-CxnBank at the cur-
rent stage. The same goes for ‘Hyponym Constructions’.
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rogative forms, or which are already negated or interrogative,
these two columns are recorded as ‘none’.

 Origin (JEAAHLH xingchéng jizhi): describes how a construction
emerges, or the process of grammatical constructionalisation
of a construction. An academic paper is usually required to ex-
plain the origin of a construction.

* Notes (%71 beizht): the place where the lexicographer may
keep notes on issues related to an entry, which need to be
logged in detail for further investigation.

The goal of CCL-CxnBank is to accurately describe all the syntactic
distribution information of each construction, which is illustrated in
the following examples.

13. a. PREWETIEAS.
Zhangsan yé mdi  le na bén  shi
Zhangsan also buy prv that cLF  book
‘Zhangsan also bought that book’.

b, HEW I TIAA?
shéi yé mdi  le na bén  sha
who also buy PFv that cLF  book
‘Who also bought that book?’

c. SREABITIRA?
Zhangsan yé mdi  le nd bén  shd
Zhangsan also buy pPFv which cLF  book
‘Which book did Zhangsan also buy?’

14, a. SRR TIAAS.
lign Zhangsan yé mdi le na bén  sha
even Zhangsan also buy prv  that cLF book
‘Even Zhangsan bought that book’.

b. *IEUEEL T A
lign shéi yé mdi le na bén sha
even who also buy prFv  that cLF book
*‘Even who also bought that book?’

c. MEIREABRTHEAA?
lign Zhangsan yé mdi le nd bén sha
even Zhangsan also buy PFv  which cLF book
*‘Even which book did Zhangsan also buy?’
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(13a) is a sentence whose internal structure is subject-predicate,
while (13b) and (13c) are its interrogative forms. In general, sentenc-
es consisting of regular phrases have both a declarative form and a
corresponding interrogative form. However, (14a) is an instance of
the [i% lidn ‘even’ + X + tH yé ‘also’ + Y] construction, which does
not have interrogative forms like those of (13a). Both (14b) and (14c),
which contain the question words #i shéi ‘who’ and ¥l nd ‘which’, re-
spectively, are ungrammatical.

Based on the detailed description of each construction, a variety
of statistical information on all entries in CCL-CxnBank is available
now. There is a web page that displays the frequency of occurring
constants, variables, and features, including both single features and
combinations of features, which can be extracted from all the con-
structions or just only from a selected type of constructions. For ex-
ample, figure 5 shows the 8 most frequently occurring constants in
CCL-CxnBank. They are A bu ‘not’, — yi ‘one, &, [fJ de 'DE’, & shi ‘be’,
A~ ge ‘CLF’, fi you ‘have’, T le ‘PFV’, tf yé ‘also’, in descending order
of frequency. Obviously, high frequency function words and verbs
with more abstract meanings are more common in constructions.

@ id smnreanss | PEDEM LB EE =is

HE o omE- Wi me -

Figure 5 The webpage that displays statistics of CCL-CxnBank

The left side of figure 5 shows the statistical results, i.e. the frequen-
cy list of items being counted. The right side of figure 5 shows a menu
for the user to select ‘Items that need to be counted’, ‘Scope of sta-
tistics’, which have been explained above, and ‘Sort criteria’ (the sta-
tistical result can be presented both in order of frequency or in al-
phabetical order).

Based on the statistics of variable components and features in cur-
rent CCL-CxnBank, we can sketch an overview of common features
of Chinese constructions: (1) the top three variable categories (ignor-
ing the category X which matches all the categories) are V (verb), A
(adjective) and AP (adjective phrase), indicating that predicative con-
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stituents are more likely to fill the slots of constructions than nom-
inal constituents; (2) the top three construction features are recur-
rence (83 fuxian), grammatical mismatch (iByLE5HC yufd cuopei)
and ellipsis (%1% shengliie), which conforms to our expectation that,
according to phrase-based rules of grammar, Chinese constructions
usually have grammatical mismatches to some extent, which are of-
ten caused by recurrence or ellipsis of certain constituents.

5 Building a Syntactically and Semantically Annotated
Corpus of Chinese Constructions

5.1 An Online Platform for the Annotation of Constructs

As a hand-built knowledge base, CCL-CxnBank alone cannot fully
reflect the constructs’ overall usages in real texts, especially their
form and meaning variations. Just as lexicons and phrase structure
rule bases have to be accompanied by treebanks to reflect the over-
all usages of linguistic units, constructicons too have to be accom-
panied by annotated corpora, in which each construction entry is
complemented with a collection of sentences where the correspond-
ing constructs occur.

The English FrameNet constructicon described in Lyngfelt et al.
(2018) contains 73 constructions and 1,471 annotated sentences. The
constructs in the sentences are annotated with linguistic informa-
tion, including construction elements (CE), construction-evoking el-
ements (CEE), words in the sentence and their syntactic categories
etc. The linguistic information annotated on the constructs are main-
ly concerned with the constituents of the constructs, and the direct
analysis of the meaning of the constructs is lacking.

In order to fill this gap, i.e. to fully reflect the uses of construc-
tions in real texts and to investigate the sentiment information car-
ried by constructions (Huang, Zhan 2018), we have selected from
CCL-CxnBank 50 constructions that have subjective attitudinal
meanings. These constructions are tagged with construction fea-
tures such as negative evaluation (fi[fvF4) fiumian pingjia), subjec-
tive large amount (EM K& zhiliguan daliang), and subjective little
amount (EM/NF zhiiguan shdoliang) in the database table that de-
scribes the basic information of the construction. For each of the 50
constructions, about 100 sentences from the CCL corpus are extract-
ed, resulting in a total of 4,777 sentences.

For constructs within sentences, three types of information are
annotated: the construct’s boundary, constituents, and the subjec-
tive attitudinal meaning. A construct’s boundary serves to separate
a construct from its surrounding context. Within the boundary, con-
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stituents are respectively annotated as constants and variables, ac-
cording to the pattern of the construction. In figure 7, the coloured
tiles highlight the construct Jui+gll, AN GEE AT ARG bié
shuo gan shiyeé, lian chifan zoudao dou dd bu qi jingshén ‘be spiritless
even when walking and eating, let alone working’ in its context —4
ANBUERAT 452 Hox yi ge rén yaoshi méiydu féndou mubiao ‘if a per-
son does not have a goal to strive for’, with black tiles indicating the
constants and red tiles indicating the variables.

4 2 N~ N B R OB OB\ & O} OB W
EEE 5 I L 2

A A A A A A A r'y A A I 3 A

®F  OFE O OME  FH OEW F|

Figure 6 The annotation of the constituents of a construct.
The constituentsin black tiles and red tiles are constants and variables, respectively.
The check mark on the top left corner indicates that this sentence’s annotation has been proof-read.

As for the subjective attitudinal meaning, four dimensions are de-
signed to describe it: evaluation (VP4 pingjia), standpoint (37.3%
lichdng), emotion (5% ginggdn), and intensity (3% qidngdu). As for
evaluation, there are three options: positive (1E[il zhéngmian), nega-
tive (f4[fil fumian), or neutral ({737 zhongli). Standpoint also has three
options to choose from: accept (¥ jieshou), refuse (354 jujué), or
noncommittal (A& A% bu zhixin kéfou). The value of emotion can be
defined by the annotator according to her/his judgement on the emo-
tion the specific construct expresses in the context. As for intensity,
four values are given to choose from: none (544 juédui),** very high
(#% ji), high (R hen), or not high (4R bt hén). Below is the subjective
attitudinal meaning of the construct Ui, ENZHEEHHTAGE
K& bié shuo gan shiye, lidn chifan zéudao dou dd bu qi jingshén ‘be
spiritless even when walking and eating, let alone working’.

Statistics of subjective attitudinal meanings are shown in table 2
below. Among the 4,777 sentences of 50 constructions, about 70% of
them are concerned with evaluations and standpoints; about 25% of
the sentences express emotions; about half of the sentences have a
relatively high intensity of subjective attitudes.

11 ‘None’ is the default option. It is used to check automatically whether the intensi-
ty of a sentence is marked or not by the platform.
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R T g0, & nmiR R A 9T AR e

Hyat AR R = ¥
BR ) b

o 5 -

Figure 7 The subjective attitudinal meaning

of the construct H gl EHZFUEE AT A
HCRE 1 bié shuo gan shiyé, lién chifan zSuddo dou 15 58 v
dd bii gijingshén ‘be spiritless even when walking o )
and eating, letalone working’, with evaluation set
as ‘negative’, standpoint set as ‘refuse’, emotion
setas ‘detest’, and intensity set as ‘not high’

Table 2 Statistics of subjective attitudinal meanings in the annotated construction
corpus

Evaluation Standpoint Emotion Intensity Total
positive negative | accept refuse very high  high nothigh
1,141 2,223 1,204 2,111 1,238 785 1,731 1,022 | 4,777
23.89% 46.53% |25.20% 44.19% | 25.92% 16.43%  36.24% 21.39%
3,364 3,315 3,538
70.42% 69.40% 74.06%

The subjective attitudinal meaning, as its name implies, is subjective,
and it is up to the annotator’s language intuition to determine the
value of the four dimensions, given a specific construct and its con-
text. In this project, each construct is annotated by one annotator and
checked by another annotator to ensure the internal consistency of
annotation results, in order to control the quality of the annotation.

5.2 Some Challenges in the Annotation of the Form
and Meaning of Constructs

The annotation of constructs is a challenging task in language re-
source development. There are several issues in annotating the forms
and meanings of constructs. This is shown in the following example
of the annotation of the [i% lidn ‘even’ + X + #8 dou ‘all’ + Y] ‘even X
do/be Y’ construction.
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15. MBI, MORIRIHRANEIIE
lign ta i Jing  zuo méimei de dou bua zhidao
even he leave Beijing do sister DE all not know
‘Even his sister does not know his departure from Beijing’.

In (15), the text string between the constants 3% lidn and #f déu does not
form a constituent, but stretches across two clauses. Therefore, the form
[# lidn ‘even’ + X + #F dou ‘all’ + Y] does not precisely match the con-
struct in (15), which requires a more flexible representation of the form
of the construction [i% lidn ‘even’ + X + #F dou ‘all’ + Y]. It is the same
situation as the one we have shown in example (10) for the pattern [---F5
zai ‘again’ -+t ye ‘still--]: the pattern [i£ lidn ‘even’ + X + #ff dou ‘all’
+ Y] too establishes a long-distance relation which connects two claus-
es. In (15), the two clauses are fti&§ 1 ta Ii Jing ‘he leaves Beijing’ and
IRIREIARSNIE zud méimei de dou bu zhiddo ‘his sister does not know’, re-
spectively, and are separated by a comma. The internal components of
sentence (15) are analysed in the same way as sentence (10) in § 3.1.3.

16. JIBURETE THESRMZ LS, & RN R KRG A T A
bié-shué fangqi le  qgiléi de aihao lidn yiban
not-say give.up PFV chess DE hobby even ordinary
rén tiantian dou kan  de dianshi dou méi-kong kan
person every.day all watch pe TV all  not-time watch
‘(He) does not even have time for TV programs that ordinary people
watch, let alone having time for hobbies like playing chess’.

In (16), the second #F dou ‘all’ is a constant of the construction, but
the first #5 dou ‘all’ is used as a common adverb. This gives rise to
difficulties when we try to design algorithms to automatically iden-
tify the construct’s boundary.

17, NRER, BB (AN 214, JEH AR
xiayl tian bié-shué dd (bu) ddo ché lign ditié déu
rain day not-say «call not able taxi even subway also
hui  jibdo
will  overcrowded
‘On rainy days, the subways will be crowded, not to mention that you
cannot find a taxi’.

In (17), the speaker means that the hearer cannot find a taxi, and
public transportation is not a solution, no matter whether the nega-
tive /4~ bt appears in the clause introduced by 7l bié shué not to
say’ or not. This meaning is inferred from the literal meaning of the
[J% lian ‘even’ + X + #f dou ‘all’ + Y] construction. The mechanism of
how a construct interacts with constituents outside of its boundary
is a challenging problem and is still under investigation.
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18. IR IURAR T LIS T H
zhé shi lign  tiGngi-yubdo dou keéyi fangjia de rizi
this cor even weather-forecast all can have.a.day.off bE day
‘The weather is so good that even the weather forecast can have a day
off’.

In (18), the literal meaning ‘the weather forecast being able to have
a day off’ is an improbable event. The occurrence of this improba-
ble event is caused by the fact that the weather is extremely pleas-
ant, so there is no reason to worry about changes in weather. The
construction [ lidn ‘even’ + X + # dou ‘all’ + Y] invites listeners to
discover the reason for the occurrence of an improbable event. The
mechanism by which this inference is carried out also needs further
investigation.

The current construct annotation project is still in the early stag-
es of exploration. Our goal is to annotate construction information
based on treebanks and propbanks, where basic syntactic and se-
mantic information has already been annotated. In this way, further
investigation on the interaction between the constructs and the con-
texts can be carried out, where pragmatic information (such as in-
ferences) shall be elicited and added into CCL-CxnBank.

6 Conclusions

As Ronald Langacker said in his book, “language is a mixture of reg-
ularity and idiosyncrasy” (1987, 411). During the development of Pe-
king University Treebank (Zhan 2016), we already realised that con-
structions are necessary complements to common phrase structures,
and common phrases are well suited to describe their internal con-
structs in terms of recursive tree structures defined by a formal
grammar. However, for the constructions discussed in this paper, it
is not suitable to describe their internal structures with hierarchi-
cal tree structures. As already pointed out in the analysis above, it
is more suitable to describe the internal composition patterns of con-
structions as flat linear sequences.

The practical work of developing CCL-CxnBank taught us that con-
structicons and annotated construction corpora should be compati-
ble with existing language resources, make full use of the work under
the theory of phrase structure grammar, and integrate their anno-
tation guidelines into systems of language resources such as tree-
banks, propbanks and FrameNet etc. The new language resources
developed in this way will be more valuable from the perspective of
language engineering.

As to the meaning representation of constructions, we recognise
that, although constructional approaches to language emphasise the
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integrity of constructions and neglect the combinatorial semantic
analysis of the constituents of constructions to some extent, the prin-
ciple of compositionality holds in the analysis of construction mean-
ings. In order to correlate the form and meaning of a construction, it
is still necessary to decompose the construction form and combine
the meanings of the constituents. This principle deserves much con-
sideration in the design of the annotation of construction constitu-
ents and meanings. On the other hand, another principle of semantic
analysis, i.e. the contextuality principle, should also be considered
in the analysis of construction meanings in our future research. The
analysis of construction meanings needs to be combined with the an-
notation of contextual features of constructions.
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Appendix I. Constructicon Development across Languages

The table below is summarised from the content of each chapter

in Lyngfelt et al. 2018.

Language Name Statistics Website Resources
Dependent on
English FrameNet 73 constructions  http://wwwl.icsi.berkeley. FrameNet
Constructicon edu/~hsato/cxn00/21colorTag/ Lexicon
index.html
Swedish SweCcn 400 constructions https://spraakbanken.gu.se/ Sprakbanken
konstruktikon SweFN++
Karp/Korp
Brazilian FN-Br 289 constructions https://www.ufjf.br/framenetbr- FrameNet
Portuguese eng/projects/frames-and-
constructions
http://webtool.framenetbr.ufjf.
br/index.php/webtool/report/
cxn/main
Japanese JFN N/A http://jfn.st.hc.keio.ac.jp FrameNet
Russian FrameBank Including 2700 http://framebank.ru Sprakbanken
high frequency https://github.com/olesar/
verbs and 600 framebank
constructions
which contain
them
German GCon 39 constructions  http://gsw.phil.uni- FrameNet

duesseldorf.de
https://gsw.phil.hhu.de
https://gsw.phil.hhu.
de/constructicon/
constructionindex
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Appendix Il: The Framework of CCL-CxnBank

| Constructicon |

Constant [ — Inter- 7‘
information constitutent
ionshiy Syntactic
—{Constant posaions Categories
Varisble positions
Grammatical ‘ L syntactic Domain features.
g h | distributions
constant on exchvariable |
Semantic Semantic constraints|
substitutability of |
each variable
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