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Abstract

Multi-Word Expressions (MWESs) typically
offer challenges in both linguistics and
Natural Language Processing (NLP) and their
cross-lingual correspondences also introduce
new issues. This paper draws on a specially
cultivated corpus of more than 300,000
comparable Chinese-English patents over 10
years [Patentlex: http://patentlex.chilin.hk],
and focuses on issues related to bilingual
correspondence between Chinese and English
technical vocabularies extracted from it in
terms of: (1) Non-unique correspondence
between cross-lingual terms, which so far has
not attracted sufficient interests, (2) Means to
cultivate good sources for up-to-date
technical terms, (3) A network approach to
the weighted multilingual alternate renditions
and their presentation through knowledge
graphs, and (4) Typological differences in the
cross-lingual MWEs, including the internal
structure of constituent words and their
sociolinguistic-discoursal registers.

1. Introduction

Compound words usually contain more than one
constituent words (e.g. watering hole, space
station) and multi-word expressions (MWES)
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contain two or more constituent words (e.g.
sodium bicarbonate, subdural hematoma, ASAP,
kicking the bucket, still water runs deep').
MWEs are sometimes referred to as phrasal
words, and they can be quasi-autonomous
constructions within a sentence. Some have locus
classicus (e.g. “probing for his Achilles' Heel” ?)
and are within the repertoire of only the well-
educated or of those in technical and specialized
fields. MWEs typically provide learning
challenges for non-native speakers of the

language as well (Foster et al. 2014, Wray 2002).

The use of MWEs in language is quite pervasive
(Jackendoff 1997), approaching half of the adult
lexicon (Sag et al. 2002) with reference to
WordNet (Fellbaum 1998).

The search for more sophisticated and more
extensive resources involving MWEs has surged
forward following the accelerated developments
in science and technology in the run up to the
new Millennium, and with the dramatic
improvements in computer power, machine
learning and Al to handle big data. As shown in

! |diomatic expressions are also examples of MWEs, and
they are found in abundance in many Asian languages (Tsou
2012).

% This refers to the weakest part of Achilles’s body and is a
metaphorical reference to an individual’s weakness.



Figure 1, patent registration has seen phenomenal
growth in recent decades with China taking the
lead since 2016.
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Figure 1. Trend in patent applications

Following rapid changes such as the above
and in view of evolving global trade and
international relations, there 1is increasing
recognition of the need to overcome -cross-
lingual communication gaps. Effective efforts to
do so entail the processing of MWEs, including
handling them in Chinese/English cross-lingual
NLP which involves complex texts such as
technical manuals, legal documents, contracts
and patents in NMT, cross-lingual retrieval and
related data analytics.

This paper is organized as follows. Sect. 2
addresses the problems of multiple renditions for
MWE translation. Sect. 3 proposes a possible
solution, Multiple-Rendition Index, which
requires a rigorously cultivated corpus. Sect. 4
introduces our corpus Patentlex and its data
cultivation and curation. Sect. 5 compares
MWEs in Patentlex with other corpora. Sect. 6
discusses typological differences in the cross-
lingual MWEs in terms of correspondence,
network representations, stratification and word
structure. Sect. 7 concludes.

2. Problems of multiple renditions

There is no simple and regular one-to-one cross-
lingual correspondence between any lexical pair
of languages, except for very close relatives of
the same dialect. For example, the corresponding
terms for English mono-morphemic words such
as beef, mutton, and pork are respectively bi-
morphemic words in Chinese: niurou 4 A,
yangrou =£[Rl, zhurou # P as well as tunrou fiX
R . A bilingual dictionary should have the
corresponding terms or otherwise inappropriate
translations such as the following may result: “I
will eat cow-meat (for beef), sheep-meat
(mutton), and pig-meat (pork)”. We could also
have small cow meat for veal and either small
lamb (xiaoyang /I %) or small lamb meat
(xiaoyangrou /)y =£ PAJ) for lamb, where the
differences between eating meat of the small

lamb and eating the small animal could be
significant. A single-word or multi-word term
may have different renditions in translation
according to different contexts. The non-one-to-
one correspondence between the simpler kinship
terms in Western languages, for example, and the
more complex ones in Asian languages are also
good illustrations of cultural and cognitive
differences being foregrounded. This is
especially so for technical terms found in
scientific and technical texts and typified by
patents. For example, the word “multiplication”
has more than one word sense.

“Multiplication(D: cheng 7f¢”

English: In particular, the invention relates to
performing dual complex multiplication and
complex division using a common circuit.

Chinese Translation: JLH &, A&k B 5 H—
[ HL B AT WU ek B S R IR ok °

“Multiplication®): fanzhi %4g”

English: Growth  and multiplication of
microbes is substantial when it changes the
viscosity, stability, or other important property of
the composition.

Chinese Translation: 4 fE ¥ 4K 5 % E
B T A YRR R E 1 Bl A E Ry
P, AR A K S B R S M
(substantial). *

These examples show that multiplication has a
precise meaning in terms of the number of
replications [Cheng 3 , a simple word in
Chinese] in mathematics or physics, as in the
first example. It can have an imprecise meaning
[Yansheng £i74E “derive-generate”, a compound
word in Chinese] when referring to biological
reproduction in the second example. There are
likewise different senses of "base" in botany,
chemistry and electronics.’

2.1 Value of authentic usage statistics

The following is a good illustration of a common
situation when an MWE with multiple renditions
is encountered in the translation of technical
texts:

“The invention relates to a Steam jet
enthalpy heat pump air-conditioning hot water
unit which at least comprises a compressor, a

% According to International Patent Classification (IPC), this
word sense is found mostly in domain G (Physics).

4 Mostly found in domain A (Human Necessities) in patents.
® The development of technical terms in Chinese has a
relatively short history, see Shen (2001) and Amelung
(2004).



four-way reversing valve, the four-way reversing
valve, an outdoor heat exchanger ... ... ”

There could be several MWEs within the single
technical term found in the above passage which
may not be familiar to a translator: (1) steam jet,
(2) enthalpy, (3) heat pump, (4) air-conditioning
hot water unit. If s/he is able to look up an
appropriate dictionary, s’/lhe may be bewildered
by the multiple alternate renditions available and
may have difficulty in obtaining useful
information to facilitate any translation task at
hand. For each constituent term there are
multiple renditions available, as can be seen in
the top three alternate renditions given in each
case in the following examples. It should be clear
that among the examples there may not be easy
means to decide on an appropriate choice.

underestimated. Information on actual usage may
be needed, as illustrated by two examples below
involving authentic alternate renditions.

E.g. Rend. % Context
(6) a.gong | 0.55 | @i 1 MAHEFTR, HRIER M
eutectic| jingdian AN, BEAE TR EE IR R
point | &R Ak, SEUTEH —FE RS .
b.gong | 0.26 | —fckiui, TEFHERAKHAK
rongdian FUKAH GV TR, IR
R A {HBEIT 7.0 19 pH RIS
@) a.coarse | 0.56 | However, the method for controlling
culi particles the coarse particles contained in the
i hard coat layer is not established.
b. 0.16 | An upper surface of the wafer has
coarse sintered thereon a dispersion of
grained coarse grained capacitor grade
tantalum powder 12.

(1) Steam jet:

a.  ZARIRWUR(71.42%)
b.  ZERHQ21.42%)

(2) Heat pump
a.  IE(98.19%)*
b.  IN#IE(0.96%)

C. R #3(7.14%)

: c.  PEHIE(0.69%)
(3) Enthalpy

(4) Compressor

a5 (88.43%) a.  EAEHL(85.44%)
b.  JA45(6.02%) b. H4i#%(13.22%)
c.  HUAB(5.04%) c. JEAH.15%)

It may be difficult for a seasoned human
translator to make a simple decision just on the
basis of several alternate renditions. Yet, given
the additional relevant usage frequency of each
alternate rendition, an initial choice may be made
more easily, as most automated processing
system would do, by selecting the one with the
highest usage frequency.

However, simply relying on statistical
distribution may be inadequate for a human
translator or an MT system, as can be seen in the
case of aocao [M#4 “groove” in Chinese and its
alternate renditions in English.

(5) aocao [V]4#

a. groove (36.36%)
b. recess (30.82%)
C. grooves (25.78%)
d. notch (3.32%)

e.indentation (1.42%)
f. recessed portion (0.45%)
g.recesses formed (0.37%)
h.trenches (0.34%)
i. concave groove (0.2%)
These examples show that in the actual
translation workflow, the usage difference
between the non-unique correspondences
“groove” and “recess” may be small, and that
more than just the identification of alternate
translations may be required.

2.2 Value of authentic usage examples

The problem of making an informed decision
merely based on the statistics and top choice
among alternate  renditions  cannot  be

Table 1. Alternate renditions of eutectic point & ¥t

While E.g. (6) shows that there may not be
critical difference in content of the top choice
and the second choice, this is not always the
case. In E.g. (7), it can be seen that the choice
between the two alternate established renditions
of culi # #. would not be correct if it is
determined only by statistics. The correct choice
between “coarse particles” and “coarse
grained” has to be determined by the local
grammatical context, which is more readily
appreciated by the human translator who may not
be familiar with the lexical item and the subject,
but whose knowledge of grammar would enable
him/her to make the proper selection much more
easily than an automated system which is
statistically bound. Thus, the need is great for the
appropriate curation of data to include authentic
examples of actual use. This is also true for the
case of E.g. (5f) “recessed portion” and E.g. (59)
“recesses formed” for aocao [UI## in section 2.1.

3. Quantifying and
multiple renditions

encapsulating

MWESs may pose challenges to human translators
in terms of (1) multiple renditions and (2)
technicality. We postulate that the extent of
cognitive and other efforts required to process
sentences or texts with multiple renditions should
have a bearing on the difficulty level in
translation. The effort and time needed to
translate unfamiliar technical terms should also
pose challenges in terms of the lexical lookups
and decisions to be made. MWES may provide
even more challenges to L2 speakers because
they would have less exposure than L1 speakers
to very relevant actual language use contexts
(Foster et al. 2014, Wray 2002). Similarly, L2
translators may be at a disadvantage when it



comes to phrasal words and MWEs in L2. There
are at least two key variables which require
elaboration: (1) the extent of the multiple
renditions of the term, and (2) the relative
importance of the associated terms within the
technical area in terms of usage frequency. If the
hypothesis stands, then we could have a
preliminary measure of translation difficulty by
which amount of efforts and relevant linguistic
knowledge may be compared.

The measure we postulate, called Multiple-
Rendition Index (MRI), quantifies the relative
ease of translation between any two given texts
on the assumption that there is correlation
between the extent of multiple renditions and the
difficulty in translation. The MRI could
considerate two features: (1) The lexical gravity
of the item in terms of its frequency of
occurrences and (2) The type/token ratio of the
related items within specific domains, and
generally. Additional weighting may be provided
to reflect the status complexity in lexical
registers and other factors. But foremost in the
efforts should include a good database.

4. Data cultivation and curation

The alternate renditions and relevant statistics
given in this paper are drawn from the Patentlex
corpus (http://patentlex.chilin.hk). It is a very
large collection of Chinese and English patents
which have been found to be comparable, if not
parallel in content. It provides the rare golden
standards in translation because its cross-lingual
terms have been produced by top language
professionals and could have legalistic
consequence.

Based on a special collection of 10 years of
Chinese and English patents, Patentlex has been
cultivated specially for NLP applications. It took
several years to identify the patents registered
under different jurisdictions: in China SIPO
(State Intellectual Property Office of China), in
Europe WIPO (World Intellectual Property
Organization), and in America USPTO (United
States Patent and Trademark Office); and it took
longer to build up the pairs or sets of comparable
patents written in Chinese and English, whose
contents are identical or very comparable as
determined by NLP means. This has involved
culling very large and separated collections of
English and Chinese patents (9 billion characters
in total) to identify the bilingually comparable
patents (Lu et al. 2010). By means of a

combination of search efforts, ® more than

300,000 such Chinese-English patents were
identified. We then applied a series of alignment
algorithms and found initially 45 million
bilingually aligned sentences or sentence
fragments, statistically determined to be good
candidates of parallel pairs (Lu et al. 2010).
These initial sentences were further refined, and
provided more than 30 million top quality
bilingual sentence pairs. An initial subset of
these bilingual sentences was fruitfully used in
two pioneering NTCIR Patent MT competition in
Tokyo in 2009 and 2010 as a training corpus and
then assessment norms (Goto et al. 2011).

It should be noted that the statistically
alignment results were basically strings of
characters in Chinese and strings of words in
English, which may not be all well-formed terms.
To obtain linguistically well-formed words or
MWEs, further efforts have produced nearly 3
million candidates of bilingual terms so far (Lu
et al. 2011a, 2011b, 2010; Tsou et al. 2017,
2019). Currently on-going semi-supervised
efforts have vyielded nearly one million top
quality terms and their multiple renditions used
in the analysis reported here.

The production flow for the current corpus of
bilingual terms is shown below.’

Corpus Cultivation Corpus Curation

Stage 1 Stage 2 Stage 3a Stage 3b Stage 4
Search Identify Align/get Refine Filter/get

9 billion 300,000 45M C-E 30M 3M bilingual

chars of | comparable parallel good C-E MWE
C&E C-E sent. pair parallel candidates

patents patents candidates | sent. pairs

Table 2. Data cultivation and curation of Patentlex

The technical language found in patents is
quite representative up-to-date within a specified
period. A major difference between the genre of
patents and of general texts, is in the vocabulary.
Table 3 below provides useful comparison
between Patentlex and a Pan-Chinese media
report database LIVAC,
[https://en.wikipedia.org/wiki/LIVAC_Synchronous

Corpus].

Word-lv.:
avg. chars/word

Sent.-Iv.:
avg. chars/sent.

Doc.-lv.:
avg. sent./doc

CN patent 302.8 543 2.12
CN media reports
—— LIVAC 115 46.6 1.72

Table 3. Comparisons between pantents & media texts

® The primary approach is collocational information, as
suggested in Church and Hanks (1990), see also Church
(2020).

" This collection is bigger than the 7000 preliminary parallel
Chinese-English patents reported in Lu and Tsou (2009), as
it is much more extensive in size.



http://patentlex.chilin.hk/#/
https://en.wikipedia.org/wiki/LIVAC_Synchronous_Corpus
https://en.wikipedia.org/wiki/LIVAC_Synchronous_Corpus

Excluding diagrams, an average-size Chinese
patent document contains about 300 sentences,
which is much longer than the average 11.5
sentences of newspaper texts. More specifically,
the average number of Chinese characters per
sentence at 54.3 is higher than that of media texts
(at 46.6). Also, the average number of characters
per word at 2.12 in patents is nearly 25% higher
than the 1.72 in Chinese media texts (Tsou &
Kwong 2015). It can be readily seen that the
compound words and MWESs in patents would
outnumber media texts.

By providing both usage frequency and
authentic examples, associated with MWEs,
Patentlex could assist translators, especially
when dealing with multiple renditions. It could
also form a basis for MRI which characterizes
the translation difficulty for a certain task at
hand.

5. Patentlex vs. other corpora

The differences between technical vocabulary
and ordinary vocabulary may be also explored.
To do this, we compare the technical vocabulary
from Patentlex and ordinary vocabulary from
LIVAC again in Figure 2.

/" Onlyin LIVAC | Common

Only in Patentlex

£9
itk
e P bk1944

N

Figure 2. Comparison of the penicillium entries from
Patentlex and LIVAC

Not surprisingly there are some overlaps. That
there LIVAC has some items not found in
Patentlex is also not surprising because Patentlex
is restricted to a window of 10-year as a retrieval
period, in which only new technical
developments worthy of protection by law would
be reported in the patents. On the other hand,
LIVAC reflects topical issues related to the
bacteria within their daily life. Notably, a large
number of items are found only in Patentlex,
which have uncovered just a part of the
knowledge base important to our well-being.

Apart from LIVAC, we also compare the
Chinese entries containing “ 7 %~ in Sketch

Engine and in Patentlex.® There are remarkable
differences which may result from the data
sources of the two corpora. While Patentlex
contains 57 terms related to gingmei 7 %%,
Sketch Engine (zhTenTen17) has less (49 items)
with 17 overlapping items (see Appendix 1,
Table 2 for the examples). However, there is a
major difference between the two databases:
Patentlex offers also 64 senses in translation
related to the 57 terms as well as the
distributional statistics of the alternate renditions.

Moreover, Patentlex is unique in offering
authoritative English translation.
To begin to explore the diachronic

development of technical terms, we also compare
the Patentlex database with Modern Chinese
vocabulary, a 1984 Dictionary containing
100,000 entries of Chinese technical terms and
ordinary vocabulary. Only 5 terms are found in
the 1984 publication, four of which are in
common with Patentlex: (a) qingmei & %
“penicillium”, (b) gingmei-jun FH
“penicillium oxalicum”, (C) gingmei-su 7 % %
“penicillin”, (d) panixilin %% J& PG #k“penicillin”,
and the fifth is (e) gingmei-gua 7 % /K
“penicillium melon™®. This paucity in overlap is
not a reflection of extreme developments in the
field but of the undeveloped efforts in data
cultivation 36 years ago.

6. Cross-lingual MWEs in Patentlex

6.1 Cross-lingual correspondence of MWES
in Chinese and English

The preliminary collection of bilingual technical
term candidates exceeds 3 million. While on-
going rigorous efforts are made to select the best
sets, we can meanwhile report on a preliminary
analysis of the lexicons in Chinese and English
technical texts on the basis of patents.

Some overall cross-lingual characteristic
differences from 100,000 representative items
are given below:

E-to-C % C-to-E %
lto1l 46843 | 71.35 | 74323 | 85.42
lto2 10617 | 16.17 | 9302 | 10.69
1to3 3787 5.77 2070 2.38

8 The source of the Sketch Engine “Chinese Web 2017
(zhTenTen17) Simplified” corpus is mainly the Chinese
media and web pages from three Chinese communities,
while Patentlex focuses on the patents registered under
different jurisdictions.

® It has not been possible to trace the source of this term.



lto4 1731 2.64 752 0.86
1to=5 | 2675 4.07 565 0.65
Total 65653 | 100 | 87012 | 100

Table 4: E-to-C & C-to-E multiple renditions

It can be seen from Table 4 that there are
noticeable differences among the cross-lingual
multiple renditions of the terms. We note that
one-to-one translated terms dominate both going
from English to Chinese (E-to-C), and from
Chinese to English (C-to-E) at 71.35% and
85.42% respectively. Furthermore, 1 to 2 and 1
to 3 alternate translations contribute to the next
big group in both directions of translation. It is
notable that the percentage of E-to-C multiple
renditions (28.65%) almost doubled than that C-
to-E (14.58%). Moreover, the correspondence
could be as many as 1 to 42 for E-to-C, and 1 to
19 for C-to-E cases.

This asymmetry of multiple renditions
between the English base and the Chinese base is
striking, and invites explanations which may be
due to inherent linguistic and lexical differences
or due to the direction of translation in the
creation of the bilingual documents. If it is the
latter, it may be suggested that translation is into
a new domain. When there are comparatively
inadequate reference materials just as the field of
knowledge is developing, there could be many
alternate renditions as attempts to create new
terms are being made before statistical priorities
are established. This is, however, basically a
conjuncture which should be evaluated against
other more deeply related causes of linguistic
difficulty.

As an example, we can compare terms in the
field of antibiotics, such as renditions of
penicillium in Table 5 (see Appendix 1, Table 1
for the examples):

Renditions E-C % C-E %
ltol 17 73.91 26 89.65
1to2 3 13.04 3 10.34
1t03 3 13.04 0 0

Table 5: Distributions of penicillium renditions

For penicillium, the gap in asymmetry is larger
than the general average in Table 4.

6.2 Network representations of MWES

The semantically related terms are interrelated
and may be represented in a network structure
relevant to the mental lexicon. An attempt is
made in Figure 3 to show three levels of
associated renditions for Chinese chukou H [1:

O 15 (5.40)%

O 719)%
(s (0.08)2—»OTHUO (3.26)%

HiL IR | (3.82)%

O H7kM (0.79)%
B (14.66)%

TG (0.AR1Y

Figure 3: Network representation of chukou Hi [

In level 2, we have 5 different English
renditions, with their usage distributions in the
300,000 patent corpus are given: (a) “outlet”
(69.76%), (b) exit (15.36%), (c) outlet port
(3.85%), (d) outlet opening (2.21%), and (e) exit
port (1.41%).

In level 3, for example, English “outlet” has 4
Chinese renditions (a) paishuikou HE 7K [
(0.31%), (b) chushuikou Hi 7K I (0.79%), (c)
dianyuanchazuo & Vi #di A (0.48%), and the
original rendition chukou i 1. In addition to
“outlet”, the other words also have similar
multiple renditions. There could be also level 4
and 5. This expanded network of alternate
renditions offers a broader view of an important
aspect of the lexicological structure of the target
terms for the non-causal translators, as well as
for the lexicologists and lexicographers.

6.3 Stratification and structure of MWEs

The constructions of MWEs can be quite
different in Chinese and in English, as in the
penicillium case (see Appendix 1, Table 1 for the
examples). For Chinese, both semantic
adaptations (e.g. No. 3 gingmeisu & % &
“green-mildew  element”) and  phonetic
adaptations (e.g. No. 4 panixilin #% J& 7§ #k
“penicillin”’) are found (and see No. 31 marnifei-
gingmei B/RJEFETHF R “penicillium marneffei”
for a hybrid case of phonetic & semantic
adaptations). *° Also the semantic adaptation
gingmei & 2 forms the primary base for the
majority of terms. The use of Latin and latinate
words derived from penicillium in English is by
far the dominant mode™. It can be seen then that
the translator from Chinese to English will be at
a disadvantage if s/he knows no Latin words

% The phonetic mode of adaptation is more common in
some Chinese speech communities than others.

11 See Tsou (2001) and Shen (2001).



associated with bacteria. This is not only found
in medicine, but also in law.

The use of Latin or latinate words in English
represents an important differentiation between
vocabulary in the popular language and that in
the High register or learned language. This
stratified situation reflects diglossia in general
(Ferguson 1959, Tsou 1983). The latinate terms
also provide for a common knowledge base for
the European languages.

In the case of Chinese, the differentiation in
lexical layers to correlate with registers is more
subtly manifested through the use of elements
from the Classical Chinese language as Table 6
shows:

Class. Md. Eng Class. Md. Eng
fufg | dufit | stomach | IufE | touk head
fu@@ | nviz | female | chi ya tooth
kou @ | zui®§ | mouth | zhiflg | you i fat
u & | jiao foot yi # | bing J5 | decease

Table 6: Classical & Modern Chinese morphemes

For the average Chinese speakers, the words
from the Classical language are used mainly in
professional and learned vocabulary, (e.g. fuxie
f§ V5 “diarrhoea”, yushi & = “bath room”,
ginshi 42 = “bed chamber”) and official
documents (e.g. shou & “sell”, gou 4 “buy”)
where at least one morpheme belongs to the
Classical Chinese language.

However, the use of Classical Chinese
elements in a realistically virtual diglossic
environment is much more pronounced in the
languages of Sinosphere countries, including
Japanese, Korean, and Vietnamese, because of
their prior incorporation of the Classical Chinese
language and the logographic writing system.

The use of Classical Chinese words in these
languages serves a function equivalent to Latin
and Latinate words in English and European
languages and has similarly facilitated intra-
regional communication within  Sinosphere
countries. This deeply rooted tradition also has
served to guide the development of new terms.

The diversity in the origin of some Japanese
words provides a broader perspective which
includes its more recent contact with English.
Thus, for describing emotional relationship in
Japanese, there can be three basic lexical items:
(@) 4F & “suki”, “like” in native Japanese), for a
range of casual to deep feelings of positive
emotion, (b) & (“ai-suru”, “love” from Sino-
Japanese) for a much more serious and intensive
feeling, and ¢) Z 7 (“rabu”, “love” from

English for more recent words such as 7 7 7+ 7
)W “love hotel”, Z 7" K — & “love boat”).

It is noteworthy there is two-way flow so that
some High register terms in Chinese have come
from Japanese through the logographic circle of
Sinosphere languages. For example, hotei (fating
in Chinese) 7&K “court”, minshiu (minzhu) &3
“democracy”, and sheji (zhengzhi) I &
“politics” were first coined in Japan during the
Meiji Era before they were introduced into
China.*>*?

The case of “appendectomy” in Japanese and
Chinese may provide useful comparison.

(8) Kyusei-kaifuku-chusui-setsujo

S B 223 V1B (Japanese)

Jixing-mangchangyan-kaidao-shoushu

S B % FFJ] FAR (Chinese)

The Chinese term mangchang & % “blind
intestine” refers to the appendage at the end of
the digestive track. It first appeared in Japanese
as 4T “hanging worm”, a semantic adaptation
of the Latin term “vermiform” (worm shape),
through the Dutch language, whose speakers
along with the Portuguese were the earliest
Western visitors to Japan. Lexical stratification is
common in languages and serve certain useful
social-cognitive functions of differentiation
within the society.

Another example is “subdural hematoma”,
the term referring to “blood clot under the skull”,
(9) Komaku-ka-kesshu ##if: T IfiL fif: (Japanese)

Yinnaomo-xia-xuezhong fif fié i T IfiLfE (Chi.)

The English term draws from Latin “sub” and
“dura”, and from Greek “hematoma”, while the
Sino-Japanese term refers to “blood swelling
under the (hard) skull membrane”**. This term
would not be easily understood by the man on
the street in Japan if it was spoken, but reading

12 \While many words related to modern governance in
Chinese have come from Japanese, many words related to
cuisine in English have come from French. such as “boeuf”
(beef), “mouton” (mutton), and “porc” (pork) as discussed
in Section 2.

13 Similarly, many terms related to Western medicine were
first translated in Japan before being adapted in China. This
is especially true for matters relating to surgery, such as
“appendectomy”, which essentially did not exist in China in
any significant way. According to Confucian doctrine, the
sanctity of body inherited from one’s parents should not be
violated by unnatural incision. This explains in part why
surgery has been a late development in China.

1 There is simplification in Japanese with the removal of no
fi%i “brain”.



the Kanji characters would improve his
comprehension to realize that there is
involvement of “brain” and “blood swelling”,
almost on par with a Chinese man on the street. *°

6.4 Intra-strata comparison of MWEs

Cross-lingual MWEs may also be compared in
terms of headwords. It is noteworthy that while
“penicillin” and its derivative terms often
function as attributes to other headwords in
English, “qingmei % %% is used more frequently
as the headword in Chinese. A good example is
“penicillium” in  Appendix 1, No. 28
“penicillium citrinum” vs. jugingmei % & %%.

Another typological difference lies in the
number of headwords. A list of 50 common
headwords in Chinese MWEs is given in
Appendix 2. We note the average number of
entries for these top 50 heads is 659, and that the
average frequency of occurrence for the 110 top
frequency items within the entries at 8100 is
quite significant (examples may be seen in
Appendix 3). One head may form a number of
MWEs in Chinese, but the English headwords
involve the use of a large vocabulary of Latin
words and display great diversity. The number of
headwords in English shall be larger than that in
Chinese.'®

7. Concluding remarks

Among various kinds of MWEs, this paper has
singled out bilingual technical terms,
purposefully curated from over 300,000 bilingual

% There are also instances of portmanteau words in
Vietnamese:
(a) Acute appendicitis surgery:
phau thuit - viém - rudt thira - cip tinh (Vietnamese)
(SinoV.) phau thuat ###7 “operation”; (SinoV.) viém
% “inflammation”; (Viet.) rudt thira “extra-intestine”;
(SinoV.) cép tinh &% “acute”
(b) Subdural hematoma:
Tu - mau - dudi - mang cung (Vietnamese)
(SinoV.?) Tu % ? “accumulation”; (Viet) mau
“blood”; (Viet.) dudi “under”; (Viet) mang cung
“membrane-hard”
Example (a) is more commonly known than (b) and we
gather that the latter term is predated by (a). In (a), up to
three out of the four constituent words may then root to
Sino-Vietnamese words. In the latter case (b), there is only 1
word which might have Sino-Vietnamese origin. These two
cases seem to reflect the dwindling use of Sino-Vietnam
words in lexical development in Vietnamese, which is
different from Japan.
8 Sijtuations such as this invite comparison between
Chinese [Attribute+Head] and English [Head+Attribute]
constructions which is beyond the scope of this paper.

comparable patents, and has focused on issues
related to their non-isomorphic cross-lingual
correspondences. We have proposed that the
complexity issue may be exasperated by
differences in inherent linguistic structure, and
that possibly at the inception of terminological
development, greater variety and selectivity in
the target language may be common when
human translation efforts are involved. At the
same time, we have pointed out that MWESs in
both Chinese and English exemplify passive
diglossia with two different lexical layers: the
Low language of everyday speech of the
population, and the High language known to a
much smaller subset of the population. In the
case of English, the High register includes Latin
or latinate words which are shared by most of the
European languages. They also make two
important and different contributions: (a) the
provision of an easily shared knowledge base in
the Western civilization, and (b) differentiation
between the status of those who could manage
both the Low and High registers in each speech
community and those who could not. The same is
true of Sinosphere in Asia where some languages
have experienced the logographic writing system
and the adaptation of some older forms of the
Chinese language into their High register
vocabulary. This High register layer has
contributed to a situation similar to the two-layer
system of Europe, with the two different
functions. This is also true of speakers of the
Chinese language, for whom the contrast
between the two registers is less pronounced but
no less important. We have also suggested that a
Multiple Rendition Index (MRI) measure may be
beneficial, and attempted to provide preliminary
network representations of MWEs by making use
of their multiple renditions and their relative
significance within the system, which could have
a bearing on the mental lexicon.

Given that technological advancements will
always outpace lexicology and lexicography, the
integrated study of MWEs through linguistics
and natural language processing could go hand in
hand to facilitate their management in different
applications and our understanding of this
important area of language.
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Appendix 1: MWEs with “penicillium” from different corpora

Table 1: The penicillium words from Patentlex

1 penicillamine B 16 penicillin G sodium HEEW
2 penicillic acid HER 17 penicillin potassium HEZH
3 penicillin HFEE 18 penicillin  streptomycin HEHRWH
solution VY
4 penicillin L WEATIR N IR
PRI == =
5 penicillin acylase EEEMA 19 penicillinase CE SN
fig 20 penicillins HERE
6 penicillin allergy HFEELH 21 Penicillins HFERENM
7 penicillin antibiotic HER A R
ES 22 penicillins HEEKY
8 penicillin antibiotic HBEEEN &
AE 23 penicillium HE
9 penicillin antibiotic HER A 24 penicillium HEE
R 25 penicillium HEHEE
10 enicillin antibiotics TR AL
P ; BEN 26 penicillium chrysogenum P T
11 | penicillin binding protein | % & % 2% & 27 | penicillium chrysogenum | 375 8574
E={=| 28 penicillium citrinum F75 5
12 penicillin binding HHERGR 29 penicillium expansum Y REE
proteins EA
30 penicillium italicum HER
13 penicillin derivative HERMOE
) 31 penicillium marneffei KRB I EFHF
14 penicillin G HHR G
32 penicillium oxalicum HERE
15 penicillin G THER
Table 2: MWEs with gingmei“#2” in Sketch Engine (zhTENTEN 2017) and Patentlex
R ER (1818/2643)*, 73 H 5 (46/64), K % (39/13), 115 % (59/102), #1175 %)® (23/67), A W H
Common %% (5/309), T 5 (1924/995), T # /i (870/408), 5 % (205/4), T 7 & (1069/11), 75 % )& (115/413), %5
% (30886/3753), HHi & G (610/352), 5 %1 (426/146), HHMR (33/2), 5 5/ (45/29), Wi Fils
(135/103)
8 (939), BT B MG (104), T IR HY (54), K % (46), #1578 (40), R K (34), #H BN (30), &
Sketch BB (21), WEILE E (21), FoE BAMGEE (20), MY RS #046 (16), H &L (15), 474 (15), MUEHE# (12),
) BT R (1), MR (10), A" H % (9), K% (8), B # (8), A v HHER (SIC) (7), AH#H (6), &
Engine % (6), FET R (6), BRF (6), TR (6), HHAH (5), Wb iR THHE (5), MAEFHE (5),
¥ % (5), 7 &M (5), WiikE % (5)
FAREHERYUE (393), HEEK (215), AFEHERPIELR (190), B2 HH R (164), FHE R (80), ki
B (69), HEHE (45), HERHEHHER 7)) HERMTAEY (23), AR EFHERPUERE 20), ¥ RE®E
(19), FEFER (18), FEMM (17), D N HEHZ T (16), 2 RHFZ R MU RIE (15), FHEREH
Patentlex HE (15), FHEFERW (14), BHEVAER (12), BHERBHEREHR 12) R FEHERDUME (12), FH WL
fifg (11), ARBFRERIEN 9), A RFHERDUEER 9), FHEERWM ), BHRFIER (7), AEFTHRR
(6), HELM 6), MTAFTFERIM G), AAMEMTEREER (3), L/REHEHE ), HERITH
@), FERPUERK Q), HFHERIUEQ), TFER Q) BUROUER (), BUACGMER (2), HHRIMEL
(2), BERW Q) WEMUFE (1), FERWE (1), FERELY ()

*The numbers refer to the frequencies of occurrence, for common items: (freq in Sketch Engine/ freq in

Patentlex

Appendix 2: 50 Common S/T Headwords from the Patentlex




26 (#)75 492
27 A 487
28 (im)iE 478
29 # 476
30 1 457
31 71 439
32 ()4 439
33 ES 431
34 (7)) 429
35 ()it 420
36 ()5 419
37 ()% 415
38 B0 407
39 (F)i% 407
40 it 396
4 (1) 395
42 (L) 391
43 ()& 388
44 (4H) 375
45 (B)A 372
46 (X)) 370
47 (=) 370
48 ()& 369
49 il 359
50 L 358

No. Headword Entries
1 i 2022
2 7 1860
3 (L 1522
4 (B 1275
5 () 1253
6 P 1008
7 = 993
8 5] 980
9 (FE 962
10 (#B) 7> 931
11 A 772
12 = 738
13 (f3)5 730
14 7% 724
15 x 718
16 f 704
17 (R4 701
18 ()T 668
19 B 634
20 (F1)k 621
21 (fF) & 600
22 (B 579
23 (%)= 559
24 2% 555
25 . 495
No. Headword Entries




Appendix3: Examples of MWEs of 10 top frequency Headwords from PatentLex

A qigR
English renditions Sample entries Freq.
fully redundant linearly expandable broadcast router ITURLNETT YR Hi s th o 42
location information domain management server A7 BAE B T IR 5% 28 33
fiber bragg grating sensor ARG M R A 10
ggr)it\i/(;al recording medium and its corresponding ST 5 T A ) DR 2
complementary metal oxide semiconductor imager Hibe RE Y S 55 5 1
B.wu ¥y
acrylate or methacrylate copolymer VA R TiE B R 2L T A R e L SR 20
aconitrates and citraconates as well as succinate 5 3L R B ANAT BR IR 21 LA X IR B IR h AT 4R 20
derivatives Yy
ethylene alkyl acrylate copolymer LIFH IR e FRIL ZR 2
acrylic emulsions or urethane acrylic copolymer E‘kﬁ%’éﬂ?&ﬁ’ﬁ%@%’élﬁ%ﬁ%@ﬁ%% 2
ethylene vinyl acetate carbon monoxide terpolymer LI O )T — A = s R 2
C.tifk
diphenylmethane diisocyanate isomers CIRE R R E RN SR 12
cross-linked organopolysiloxane elastomers SR I AL SR A S e 5 A A 10
acrylamide or methacrylamide monomers TR U5 T e B, P 5 9 65 Tk e Bk 1
corticotropin-releasing hormone receptor 12 bR B U = BT R s Ak 1
ethylbenzene and all of the xylene isomers CHERFI A 1) — W 28 ek ik 1
D. jian {4
polarization direction rotating elements it 77 1) g e A 18
beam shaping optics TR I N A 18
flip chip semiconductor device (EEFIEE S LN 6
optical tool insert SN T A AE 2
conjugated organic semiconductor devices JLHA L2 SR 284 1
E.du &
low glass transition IR TS A AR 177
acetylated histone concentration LA B R 9
bioavailability of metformin ZHOUNR I AR R F 7
buprenorphine plasma concentrations PR M R R 2
low crystallinity polymer has a crystallinity R4 i B2 SRS D I 45 i 1




F. xing f£

acrylic polymer and a hydrophilic PR A AR K A 3
nitric oxide synthase inhibiting activity — AR A EE S M 3
dinucleotide repeat polymorphism THHRERE 2 2
central dopaminergic neuronal activity WX 2 i R 42 o 2
acetic acid solution or other acidic PRV L E TR 1
G. liang &
comonomer content and molecular weight RS BN T & 3
low density lipoprotein cholesterol levels IG5 5 i 2 M [ By & 2
coronary artery blood flow SELR 20 Kk L = 1
average molecular weight of the polyethylene 7 W TR 1
glycols
content of vinyl acetate in the copolymer WY O OGRS & 1
H. ji 7
lipophilic skin moisturizing agent ST A B JER G 3 711 148
phosphite antioxidants VIR ER il 24
diacylglycerol acyltransferase inhibitors Ly R s AT s B 10
ethoxylated alkyl alcohol surfactant R IR Jo o e 2 T 3 P 7 4
dianionic or alkoxylated dianionic cleaning agent T T e E A T B A 3
I. (zhuang #) zhi B
portable data storage device A AR A7 e A 59
portable inspection data recording device A5 A I 2 il R B 35
portable radio communication apparatus {EHE AT BB E 2 E 33
information server memory means B EIRS A AR E 13
a portable insulin injection device R U N R R B 2
J. (buip) fen 4y
erythropoietin portion 2120 A 2= 5 90 64
component feed unit control section Jei ik BT hlE 36
hydrophilic moiety and a hydrophobic moiety SR IKER 43 F g 7K B 43 11
don_or_ and corresponding acceptor fluorescent BRI AR5 5 345 1
moieties
human monoclonal antibody or a portion thereof PN SR N AR 1




