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Abstract—Every language has its own culture background,
thus it is difficult to translate or retrieve figurative expressions
across languages. Based on the metaphoric cognition and
feature analysis theory, we collect data from the web to
construct the Chinese-English bilingual lexical cognitive
property knowledgebase linked to “HowNet”. By comparing
the differences of the cognitive property, we get some answers
to the core linguistic problem “is the metaphor universal?”
Then, we put forward a novel method to gain the metaphoric
property of a word by its translation in another language. The
paper lays a solid foundation for semantic analysis and
computing of lexical cognitive property.
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L.

Every language is coded with its culture, and many
words have the conceptualized meanings in different
languages. But most of the cultural meanings are not
described in dictionaries. For example, the noun “pig” means
fat when referred to a man both in English and Chinese, but
in English “pig” also means dirty while not in Chinese. This
kind of meaning is traditionally taken as cultural meaning,
salient property or metaphor property of a word(Hao 2010).
From the perspective of cognitive linguistics(Lakoff 1980;
Bowdle 2005), we call it “cognitive property” as it
conceptualizes speakers’ everyday cognitive feelings in a
language community.

To compare the cognitive property of words across
languages is very useful in machine translation, cross
language retrieval and language teaching. Therefore, we
construct the Chinese-English bilingual lexical cognitive
property knowledgebase and make statistical analysis on the
basis of the concept of metaphor cognition and the theory of
word property analysis. We choose “HowNet” (Dong 2006)
as the semantic lexicon. The construction of the Chinese-
English bilingual lexical cognitive property knowledgebase

linguistic knowledgebase;
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provides the quantitative statistic for finding the similarities
and differences of the lexical metaphor cognitive mechanism
and comparative analysis of the lexical metaphor property
across languages. The knowledgebase will facilitate the
research of the lexical metaphor cognitive mechanism and
semantic computing of the lexical metaphor.

IL.

To collect the cognitive property is definitely difficult.
However, some scholars have found efficient methods.
Kintsch(2000) collected the noun-adjective word pairs like
“pig-fat” with the Latent Semantic Analysis(LSA) on large
corpora. Roncero(2006) considers the similes which contain
the specific metaphor property. Veale(2007) and Hao (2010)
argue that there is an evolutionary path from simile
mechanism to metaphor mechanism. They collect a large
scale of English similes to construct the English lexical
metaphor property knowledgebase, which contains items as
“noun vehicle-adjective property”, using search engine and
WordNet'. In a similar way, Jia(2009) collects Chinese
similes to construct the Chinese lexical metaphor property
knowledgebase, which contains items as “noun vehicle-
adjective property” as mentioned above, using Cilin® as the
semantic resource.

All the previous works are done within mono-language.
Therefore, we want to extend the research to multi-languages.

RELATED WORK

III.  CONSTRUCTION OF THE LEXICAL COGNITIVE

PROPERTY KNOWLEDGEBASE

We use the specific simile sentence to collect Chinese
similes as Veale(2007) and Jia(2009) by querying the search
engine and then construct the Chinese-English bilingual

1 http://wordnet.princeton.edu/
2 http://ir.hit.edu.cn/phpwebsite/index.php?module=pagemaster&
PAGE _user op=view_page&PAGE _id=112
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lexical cognitive property knowledgebase. The Chinese
knowledgebase will also be compared with Veale’s base.

A. Lexcial Sematic Resource: HowNet

HowNet ® is a structured bilingual(Chinese/English)
semantic resource. Different from WordNet, it defines a
word’s meaning by a set of structured semantic features,
called “sememe”. In HowNet(version 2007), there are about
2200 sememes, which are used to define 91000 Chinese
words and 85000 English words. For example, in HowNet
the noun ¥ (pig) and % (stupid) are defined as follows.

¥ -pig, noun: {livestock| &}

“K-stupid, adjective: {foolish|/&}

The definition explains the word’s semantic class, related
events and domains, all using sememes. Comparing to
WordNet, the sememes in HowNet are not isolated from
each other but structured with different kinds of relations. All
sememes are located in a hierarchy tree. It has its own
definition and can inherit its father node’s definition. For
example, the sememe “livestock|4 7 is not just a semantic
label, but a semantic feature with full meaning and kinds of
relation to other sememes(see below). So in HowNet, a
word’s meaning is represented by many sememes.

{entity|SE 44}

I {thing|J7¥} {entity|SZ1£: {ExistAppear|7 Il :existent={~} }}

| | {physical|# 5} {thing|Jj ¥ :HostOf={ Appearance| 7} ¥ }, {perception| /&
Hfl:content={~}}}

| | | {animate| 4= ¥ } {physical| ¥ Jii :HostOf={Age| iF & }, {alive| i
# :experiencer={~}},{die| 4L :experiencer={~}}, {metabolize| 1t M :experiencer
={~}},{reproduce|L:}f:PatientProduct={~} ,agent={~}} }

| | | F {AnimalHuman| 3 % } {animate| /£ ¥ :HostOf={Sex| I': 5l },
{AlterLocation| 4% 7% [f] {7 # :agent={~}},{StateMental| }§ ' IR Z& :
experiencer={~}}}

| | | | F{human] A} {AnimalHuman|z}4J:HostOf={Ability|fi /1} {Name]|
k443 {Wisdom| £ ), {speak| it :agent={~} }, {think| & % :agent={~} } }

| | | | “{animal/#} {AnimalHuman|ZJ#):{GetKnowledge|iA%/l:adjunct=
{neg|f} agent={~}}}

| | | | H{beast|} {animal/:modifier={wild| T4} }

| | | | F{livestock| #: & } {animal| %% :MaterialOf={edible| & ¥ },
modifier={domesticated| % 7%}, {eat|'Z :patient={~1 },{ foster| [ 77 :patient={~} } }

B.  English Resource: Sardonicus

The English lexical metaphor property knowledgebase
“sardonicus” * built by Veale(2007) has 74704 simile
sentences and maps 3769 different adjective property to
9286 noun vehicles. The mapping relationships are classified
to two categories: “factual” (like horse-strong) and “ironic”
(like ant-strong).

Based on sardonicus, we manually filter out the simple
comparison items and the error items, then 10411 “noun-
adjective(n-a)” pairs and 3585 types of noun left. A noun
vehicle has an average of 2.90 adjectives and 51% of all the
vehicles have only 1 adjective, 15.7% have 2 adjectives,
13.3% have 3 adjectives, 20% have more than 4 adjectives.

Sardonicus is built on English data. In order to do the
comparison across languages, we have to give the Chinese
and English expressions of noun-adj pairs. When connected
to HowNet, only 6083 n-a items are left in Sardonicus,

3 http://www keenage.com
4 http://afflatus.ucd.ie/sardonicus/tree.jsp

because many words and phrases are not included in
HowNet.

C. The Chinese Cognitive Property Knowledgebase

To find the similarities and differences between Chinese
and English, we also conduct a search engine based method
to collect “noun-adjective” word pairs. Using specific
simile sentence “X 1% Y —#E P” (which means “X is as
P as Y” ) as Jia(2009), we query the Chinese search engine
Baidu(www.baidu.com) for each noun and adjective in
HowNet. Then 18205 tokens of vehicle-adj simile pairs are
collected. Then we trim the error itmes and comparison
items. As Veale(2007), we also manually classify the simile
word pairs into two categories: Factual and Ironic. The
difference is that, we reserve the frequencies of word pairs to
take a further observation. As a result, the Chinese lexical
cognitive property knowledgebase has 4002 n-a types and
1908 vehicles.

It can be observed that the distribution of the number of
the lexical metaphor properties in Chinese database. 81% of
all the vehicles have 1 adjective, 10.18% have 2 adjectives,
13.82% have 3 adjectives, 5% have more than 4 adjectives.
Compared to the English base sardonicus, it is not difficult to
find that the certainty of Chinese lexical metaphor property
is stronger than English because of the different data scale
and data sparse degree.

As mentioned above, we collect the frequencies of items
in the Chinese base. The frequency is useful, which will help
us get the most frequent simile expressions in Chinese(see
table I).

TABLE L TOP 5 MOST FREQUNET NOUN-ADJ PAIRS IN CHINESE BASE
ID Noun-Adj Pair Frequence
1 | HE-J7E (baidu-convenient) 390
2 | JL-3EW (flower-beautiful) 91
3 | HH-3EW0 (freedom-beautiful) 89
4 KA (wind-free) 73
5 WMZk-M (iron-hard) 65

IV. INTEGRATION OF THE CHINESE-ENGLISH BILINGUAL
LEXICAL METAPHORS PROPERTY KNOWLEDGEBASE

After collecting the Chinese “noun-adjective” pairs, we
got a new resource to compare with sardonicus. Table II
shows the top 5 nouns with the largest number of adjectives
in sardonicus. In contrast, table III gives the top 5 nouns in
Chinese bank. The comparison is very interesting, as we
come to know that the most frequent used vehicle nouns in
English and Chinese are different.

TABLE II. TOP 5 MOST FREQUNET NOUNS IN SARDONICUS
1D Noun Adjectives # of ADJs
1 rock unconscious, stupid, dumb, firm 44
2 snake naked, smooth, heartless, artful 26




3 diamond unique, precious, glorious, pure 25
4 cat sensitive, lazy, mysterious, curious 24
5 mountain steady, calm, strong, solid 24
TABLE IIIL. TOP 5 MOST FREQUNET NOUNS IN CHINESE BASE
s # of
ID Noun Adjectives ADJs
1 7K (water) ¥ clear,2li#¥r pure, X soft 37
L ELSE beautiful 217 pure, Flf % &
2 27
(flower) sweet
3 ¥ (pig) A] %% lovely, 2% stupid,iffi lazy 24
4 K= (sky) L ZE lonely, 23 pure, = high 24
5 | % A(man) 3K bad, H FA selfish, %1% strong 23

To answer the key question whether cognitive properties
of a concept are universal in different languages, we consider
making a preliminary integration of the base and
constructing a new Chinese-English bilingual lexical
cognitive property knowledgebase. As introduced above, the
English and Chinese cognitive property bases have been
linked to HowNet, in which every word’s meaning is defined
by a number of basic concepts(sememes). Thus the sememes
can be used to see if the nouns of the same concept in
different languages have the same cognitive properties.

By linking the items in Chinese and English, we have
1065 bilingual noun-adj pairs and 76 vehicles. It is not
difficult to find that the cognitive properties of some vehicles
are bilingually the same. Table IV shows the top 10 noun
vehicles which having the largest number of cognitive
properties. The first adjective’s sememes are also given in
order to incorporate the synonyms. The nouns “7K /i crystal”,
“ft. flower” and “U{Z4% mother” have the same cognitive
properties conveyed by adjectives in both languages. Now,
the answer to the key question is clear that some concepts in
different languages do have the same or similar cognitive
properties.

TABLE IV. TOP 10 MOST SIMILAR VEHICLES IN THE CHINESE-
ENGLISH BILINGUAL BASE.
ip | Chs | Eng ADJ ADJ:Sememe
Noun | Noun
o
¥ T L 2,405 -pure .
1 =} t: l > ) i3 . o
Kid | crysta . M-clear pure: {spotless|ii }
s Bi-fresh; fif-sweet;
2 1t flower YEI pure sweet: {sweet|flf}
2 BCESE S h
3 | W44 | mother if-goods i, TAN gentle: {gentle|ZZ}
gentle
B oslow: b B
4 |ty ant L slow; A small: {small|/]}
tiny
5 | HkE cake ALl - sweet: {sweet|flf}
sweet,luscious
6 | fEs cake E’H?@,E’H%’ﬁ- sweet: {sweet|flf}
sweet,luscious
7 b sugar | fiIl%,UFZ-sweet,nice sweet: {sweet[fl}
8 | 2L | baby ##-bare,naked naked: { naked|75#}

1102

HEREE
Bt

&), K-broad broad: {broad|] "}

sharp: {sharp|F|}

ocean

needle

#:F-sharp,incisive

On the other hand, we focus on the items which do not
have the same cognitive properties. It is the differences of
the cognitive results between the 2 languages. Table V and
VI give the top 5 vehicles which have the largest numbers of
the cognitive properties in one language knowledgebase but
does not appear in the other language. We suggest that these
cognitive properties are language dependent. However, this
assumption may be too strong. Some of the properties may
be not language dependent but be missed by search engine
queries. In next section, we try to make some effort in
collecting more cognitive properties by bilingual information.

TABLE V. TOP 5 DEPENDENT VIHICLE NOUNS IN ENGLISH.
ID | Vehicles Properties (Factual/Ironic)
1 kitten happy,ineffective,unworldly,...
2 statue hard,deadly,stiff,...
3 puppy lovable,sweet,gentle,cozy,...
4 snowflake Intricate,natural,pure,...
5 tornado capricious,deadly,violent,cute,...
TABLE VL TOP 5 DEPENDENT VIHICLE NOUNS IN CHINESE.
1D Vehicles Properties (Factual/Ironic)
KA o4 - oA
1 (weather) 4f, K H(hot) K (bad), B4 (cold),...
3 BHY%(sun fi# ¢ (healthy), 43 ¥ (despair),i% ]
light) (diaphaneity),...
Lo (state & - ML
3 of mind) # B (sunny), fL(disordered), Ik /% (happy), ...
4 ZE 47 (milk) W (soft), 185 (white), & W (beautiful),. ..
37
5 e ‘ i i
(Olympics) PR (fast), bt 7 (easy), 1% 18 (unblocked),

V. MUTUAL-GAIN OF THE COGNITIVE PROPERTY
ACROSS LANGUAGES

The study of mutual-gain of the metaphor property across
languages is another task in construction of the cross-
language cognitive property knowledgebase. As shown in
table V and VI, many of the frequent nouns are not included
in sardonicus or the Chinese base. Thus we put forward a
metric for gaining more cognitive properties of a noun. The
algorithm is quite simple: if a word pair “noun-adjective” in
one language base is not seen in another language base, then
the simile template(like “N is as ADJ as N”) is used to
extract the translation word pairs.

We select 10 vehicles in the English knowledgebase to
gain Chinese “noun-adjective” pairs. The result is shown in
table VII. The blacked items are the new-gained cognitive



properties. At first, the properties are less. And after gaining,
the Chinese noun vehicles get more cognitive properties.

TABLE VII.  MUTUAL-GAIN OF CHINESE NOUNS
Noun . Chinese Pl:o!)erty after
ID . English Property Gaining
Vehicles
(word_frequency)
1 abacus HA primitive YERR 1, B4l 2
i PERE 75 1, T
5 abattoir J& 5% bloody PERE 2, 4% 1, &
571 1
B,
chef B, fastidious skilled GlF 1, Bl 2, W
30| KU, E " - —
e exper 2
4 | tuna £H6fh intriguing (77 40) Bidli A& _10
5 torrent Jitj it swift concentrated WH_3, FHC1,82
natural dynamic KIE 1, M 2, XE
6 | waterfall A magical lovely - —
spectacular ST, 5E_3
7 lynx %25 fearless W 1, PRk _L
3 Toon fili A mad daft nutty crazy Sl 4, fE 2
stupid
] accurate precise g1, MR 2, A%
o map S orderly 1
5 LA
10 seal 54 wet smooth 5 2, %{Jll&lﬂij,ﬂ
VI. CONCLUSION AND FUTURE WORK

In this paper, we construct the Chinese-English bilingual
lexical cognitive property knowledgebase linked with the
semantic resource HowNet. The lexical cognitive property
and their comparison results describe the features of the
lexical metaphors in multi-view of points across languages:
some nouns have the universal cognitive properties while
most nouns have the language dependent properties. The
phenomenon can partly explain why machine translation is
difficult, and the knowledgebase will be a good foundation
for semantic processing in machine translation.
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Our next step will continue to extend the knowledgebase
in data scale and language types. Second, we want to make
more detailed analysis on the data and the categorization
procedure in different languages. Third, we will do some
experiments in machine translation using the cognitive
property knowledgebase to see if the base is useful in real
applications of natural language processing.
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