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Abstract

This paper focuses on the semantic

relations and interpratations of
Chinese noun compounds (mostly
light of the

classification

search terms). In
semantic from
Semantic
Contemporary Chinese (SKCC) and
Qualia Structures introduced by
(1991, 1995), we

analyze the combinations of the

Knowledge-base of

Pustejovsky

semantic classes of the noun
compounds, and thus, discover the
implicit predicates of the noun
compounds. Based on these semantic
relations of the nouns, we summarize
the semantic patterns of the noun
compounds and built up an
interpretation template database of
the paraphrasing verbs for the noun
compounds. In conjunction with this
database, we further develope an
automatic interpreatation program of

Chinese noun compounds.
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1 Background

As the society is developing rapidly
with a lot of new ideas and technologies,
noval names sprout out to denote these new
concepts, products and etc.. Many noval
names are created in the form of noun-noun
compound. The phrase pattern “nl+n2” is
ambiguous, since it represents different
syntactic constructions, such as predication
construction, modifier-head construction,
appositional construction, and paratactic
construction. Among these constructions,
semantic relation of the
“nl+n2”

especially complicated. There is a semantic

the inner

modifier-head construction is
compression with an invisible predicate
implied in the noun compounds. Since the
predicate is invisible, the semantic relations
between the head and the modifier are not
quite clear' For example, “/K=k 5 1-”(the
wood table, which means that the table is
made of wood), “% 1% % (love story,
which means that the story is about love?),
“HA M G £ (steel warehouse, which has two

different meanings: the warehouse to store

! Some modifier-head constructions have implicit
nouns, for example, “#5 i % BF(cover girl, which
means that the girl whose photos are on the cover) .
2 Cf. Yuan Yulin (1995).
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steel, and the warehouse made of steel’). We
suggest that the implicit predicate could be
that the
semantic relations between the modifier and

the paraphrase verb reveals
the head in noun compounds. Thus, the aim
of this paper is to discover the implicit
predicate of the noun compounds and to
generate the paraphrases of the noun
compounds.

The modifier-head noun compounds
are basic constructions in almost all
languages. As they are “derivative, easily
composed but ambiguious”’(Wang Meng, et
al. 2010), they have aroused much interest
in Theoretical Linguistics and
Computational Linguistics. As Wang Meng
et al. (2010) points out, the research on
Chinese noun compounds interpretation can
be applied in the fields like question
answering, information retrieval and
lexicography. We suggest that the noun
compounds interpretation is crucial in
information retrieval.

A basic information retrieval process
contains the following steps: submiting
searching request — sending the request —
sorting — seaching index — selecting pages
— ranking results — presentation of the
results. The information retrieval appears to
be a simple behavior accomplised in just a
few seconds, while a lot of analysis and
operations are needed after a simple query*.
The operating procedures in information
retrieval are generally divided into two parts:
one part is to analyze the users’ search
intention which is top-down, and the other
part is to analyze the structure and meaning
of the searching words which is bottom-up.
Both parts are important to obtain the
required results.

Therefore, if we want to interprate the

3 Cf. Zhou Ren (2007).
* Cf. Sina Reports on Science and technology, Mar.

12, 2012. http://www.sina.com.cn.
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noun compounds automatically, we need to
understand the ontological meaning of the
noun compounds that submitted by the web
user, and provide references of the users’
search intentions as well. For example,
when a user inputs “B>% KT ’(vegetable
king) as the searching word, we guess that
he maybe wants to know the news about “k
3 K F ”(vegetable king). However, the
noun compound “#i> K F(vegetable king)
happens to be an ambiguous noun
compound. It might means someone who
sells/buys vegetables, or someone who
plants vegetables, or someone who eats
vegetables. If we can decote these different
meanings of the compound “#Z KL, we
can provide the different searching results
for the user. Thus, to recover the implicit
predicates of the noun compounds is helpful
to understand the users’ search intentions.

In order to have a better understanding
of the search intentions, we have collected
850 Chinese noun compounds from the
daily top search terms of Baidu news’
(2010.9 to 2011.4) and some other literature
texts. Besides the basic analysis of the
the
predicates of these noun compounds, we

semantic  relations and implicit
need the following steps to arrive at their
semantic patterns: (1) we summarize the
the

semantic classes of the nouns from SKCC.

combination patterns according to
We thus can predict the implicit predicates
according to the semantic classes of the
modifier and head nouns; (2) in light of the
Qualia Structures introduced by Pustejovsky
(1991, 1995), we find out that most implicit
verbs of the noun compounds are agentive
roles or telic roles of the head noun. We thus
treat them as paraphrase verbs to reveal the
semantic relations of the noun compounds.
(3) In the base of the paraphrase verbs, we
build up a paraphrase database and an

> http://top.baidu.com



automatic paraphrase program of the noun
compounds.

2 The semantic classification of
nouns

The  Semantic  Knowledge-base  of
Contemporary Chinese (SKCC) is a large
scale Chinese semantic resource developed
by the Institute of

Linguistics of Peking University. It provides

Computational

a large amount of semantic information such
as semantic hierarchy and collocation
1 thing
1.1 entity
1.1.1 organism
1.1.1.1 person
1.1.1.1.1 individual
1.1.1.1.1.1 name
1.1.1.1.1.2 profession
1.1.1.1.1.3 identity
1.1.1.1.1.4 relation
1.1.1.1.2 group
1.1.1.1.2.1 organization
1.1.1.1.2.2 society
1.1.1.2animal
1.1.1.2.1 beast
1.1.1.2.2 bird
1.1.1.2.3 insect
1.1.1.2.4 fish
1.1.1.2.5 reptile
1.1.1.3 plant
1.1.1.3.1 tree
1.1.1.3.2 grass
1.1.1.3.3 flower
1.1.1.3.4 crop
1.1.1.4 microbe
1.1.2 object
1.1.2.1 artifact
1.1.2.1.1 building
1.1.2.1.2 clothes
1.1.2.1.3 food
1.1.2.1.4 drug
1.1.2.1.5 cosmetics
1.1.2.1.6 works
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features for 66,539 Chinese words and their
English counterparts (Wang and Yu, 2003).
Because the classification of nouns is
designed for the need of grammatical
research (Wang Hui, et al. 2006) and is
based on grammatical analysis (Wang and
Yu, 2003), we adopt this classification
standard as the basis to construct the
interpretation templates of the noun
compounds. The semantic classification of

nouns in SKCC is as follows:

1.1.2.1.7 software
1.1.2.1.8 hardware
1.1.2.1.9 asset
1.1.2.1.10 bill
1.1.2.1.11 certificate
1.1.2.1.12 symbol
1.1.2.1.13 material
1.1.2.1.14 instrument
1.1.2.1.14.1 tool
1.1.2.1.14.2 vehicle
1.1.2.1.14.3 weapon
1.1.2.1.14.4 furniture
1.1.2.1.14.5
musical-instrument
1.1.2.1.14.6 electricity
1.1.2.1.14.7 stationery
1.1.2.1.14.8 sports-instrument
1.1.2.2 natural object
1.1.2.2.1 celestial body
1.1.2.2.2 geography
1.1.2.2.2.1 land
1.1.2.2.2.2 water
1.1.2.2.3 weather
1.1.2.2.4 mineral
1.1.2.2.5 element
1.1.2.2.6 substance
1.1.2.3 excrement
1.1.2.4 shape
1.1.3 part
1.1.3.1 body-part
1.1.3.2 object-part
1.2 abstraction



1.2.1 attribute
1.2.1.1 measurable
1.2.1.2 fuzzy attribute
1.2.1.2.1 property _of human
1.2.1.2.2 description_of event
1.2.1.2.3 property_of object
1.2.1.3 color
1.2.2 information
1.2.3 field
1.2.4 rule
1.2.5 physiological state
1.2.6 psycho feature
1.2.6.1 feelings

3 The Qualia Structures of nouns:
Agentive roles and Telic roles

The generative lexicon theory (here
after GLT), which is proposed by
Pustejovsky (1991, 1995), has a great
impact in the field of linguistics and natural
the
computation and cognition background, this
with

semantics, in particular the semantics of

language processing. Based on

theory deals natural language
words, both alone and in combination, i.e.
the problem of compositionality. It aims to
explain the meanings of words in the
specific contexts by wusing a detailed

description of semantics of words and

building a limited semantic operation
mechanism.
GLT has divided the semantics of

words into four levels: argument structure,
qualia structure, event structure and lexical
inheritance structure. Argument structure is
a specification of number and type of
logical arguments, and how they are realized
syntactically. Qualia structure is the modes
that

Telic and Agentive roles.

of explanation includes Formal,
Constitutive,
Event structure is the definition of the event
type of a lexical item and a phrase, whose
sorts include State, Process, and Transition.

the
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Lexical inheritance structure is

1.2.6.2 cognition
1.2.7 motivation
2 process
2.1 event
2.2 natural phenomenon
2.2.1 visible phenomenon
2.2.2 audible phenomenon
3 space
3.1 location
3.2 direction
4 time
4.1 specific time
4.2 relative time
identification of how a lexical structure is
related to other structures in the type lattice,
the
lexicon. A set of

and its contribution to global
organization of a
generative devices connects these four
levels, providing for the compositional
interpretation of words in  context
(Pustejovsky, 1995: 61).

The qualia structure is inspired by
Aristotel’s Four Causes. A qualia structure
is the

and its

has four roles: constitutive role

relation between an object
constituents, or proper parts (including
Material, Weight, Parts and Component
elements); formal role is the basic category
which distinguishes the object within a
larger domain (including Orientation,
Magnitude, Shape, Dimensionality and so
on); telic role is the purpose and function of
the object; agentive role is the factors
involed in the origin or “bringing about” of
an object. In fact, a noun’s qualia structure
the

relationships related to the object, which is

illustrates things, events and
very helpful to the interpretation of noun
compounds.

In light of this idea, we find that most
implicit predicates of the noun compounds
(n1+n2) are nl or n2’s telic roles or agentive
roles. So we can use nouns’ telic roles or

agentive roles to build the database of



interpretation templates of noun

compounds®.

4 The cognitive basis of noun
compounds

From the perspective of cognition,
every noun compounds (nl+n2) has a
hidden event (we «call it “background

event”’). When events in concept are
expressed in the level of language, it always
includes verbs and the arguments dominated
by the verbs. The words of nl and n2 are
usually the arguments of the verbs. For
example, “4L K% A ”(mahogany furniture),
whose background event is making furniture
by mahogany. “Mahogany” is the Material
role of “make”, while “furniture” is the
Product role of “make”. Another example is
“ K # 4 4y (gymnastics grandma). Its
background event is that a grandma does
gymnastics. “Grandma” is the Agent role of
“do”, while “gymnastics” is the Result role
of “do”.

When the speaker wants to emphasize
a certain semantic role (noun) of the event
in a declarative way, de structure , a
correspondent analytic pattern of NN
compound, such as “NP1+V+[H+NP2” or
“V+NP1+[{J+NP2”,

Chinese, particle de is ususuall considered

could also be used. In

as a marker introducing a relative clause for
the head.

When the speaker use de structure,
the the head of the noun is emphasized,
while the modifiers, namely the verb and
other arguments, are downgraded in the de
structure, for example, “ () ZLAHIER
K H 7(the furniture which is made of
mahogany) and i & #& 1 43 ) “(the
grandma who does gymnastics). When the
speaker usese “nl+n2”pattern, he wants to

% Song Zuoyan (2010) has pointed out that the
implicit predicate of noun compounds could be gotten
by nl or n2’s telic roles or agentive roles. But the
details need to be further investigated and generalized.
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and the
modifier nl, while the verb connecting nl

emphasize both the head n2

and n2 is omitted in the phonological level.
For example, we use the Material “%L
K ”(mahogany) to be the modifier, the
Product “ZX H.”(furniture) to be the head,
and get the noun compound“ 2L K K
H(mahogany furniture). Another example
“ 4k
#2(gymnastics) to be the modifier and the
Agent “@3%}”(grandma) to be the head, and
then we get the noun compound “/K#E4)
9 (gymnastics grandma).

is that we wuse the Activity

The listener usually intends to decode
the noun compounds in the background
events, which is built on the basis of
common sense. Therefore, we can interpret
the noun compounds just in a reverse
process. We need to recover the semantic
roles of nl and n2 through their semantic
classes and find out the predicate that
dominates them. Then we can recover the
whole  background event completely.
Especially, to find the verb that dominates
the two nouns is the key to interpret the
noun compound (n1+n2)”’.

As different kinds of noun compounds
have different kinds of background events
and implicit verbs, we have summarized
different that

express different background events from

interpretation  templates
850 noun compounds instances (nl-+n2).
Among these interpretation templates, we
find that most implicit verbs of the noun
compounds (nl+n2) are nl or n2’s telic
roles or agentive roles. For example, the
explanation of J& §f 44 44 >(Motorcycle
Mom) is “Haj/AA /i /& BE 5 1) 15 45 (“the
mom who rides on/makes/repairs the
motorcycle”). In this case, the semantic
class pattern is “artifact+ relation”. The verb
“IZi/AA(ride on) is the telic role of nl1“[E

£ (motorcycle), and the verb “ i& /

7 Cf. Yuan Yulin (1995).



& ”(make/repair) is the agentive role of
nl“EE+E”(motorcycle). Another example is
“ ) ML % 18 ~(drivers restaurant), whose
explanation is “ (& [1H) AIHLIZIRHIE
TH »(the restaurant is specially for the
drivers). The semantic class pattern is
“occupationt+ building”. The verb “ iz
TR (eat) is the telic role of n2 “%&
the

templates, we indicate the roles of the verbs.

TH >(restaurant). In interpretation
Meanwhile, we add their telic roles and
agentive roles in the noun knowledge
database. We thus build up a data model that
is based on the knowledge and approach of
linguistics for the interpretation of noun
compounds.

5 The computation procedures and
the interaction between semantic

patterns and  interpretation
templates
5.1 The computation  procedures

Electronically-available resources

Based on the analysis in the above
chapters, we deal with the 850 instances of
the noun compounds (nl+n2) in the
following proeduress:

(1) Use the segmentation software to
split all the noun compounds (nl+n2) into
nl+n2.

(2) Find all nls’ and n2s’ semantic
classes in SKCC and describe the semantic
with  the

semantic classes of nl and n2. We abstract

class combination patterns
the tokens of noun compounds into types of
combination patterns. We thus can predict
the implicit predicates (paraphrasing verbs)
according to the semantic classes of the
modifier and head nouns

Since the lexicon database in SKCC is
limited, we can add an unknown word’s
semantic class manually.
the
template with implicit predicates for every
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(3) Paraphrase interpretation

noun compound. We also specify the roles
of the verbs. Is it the role of nl or n2, and is
it an agentive role or telic role? If it is a
qualia structure role of nl, we mark it as v1;
if it is a qualia structure role of n2, we mark
it as v2.

(4) Every noun compound (n1+n2) has
a semantic class combination pattern and an
interpretation template. We sort out these
semantic class patterns and interpretation
templates  to

build up a noun-noun

coordination database.

5.2 The interaction between semantic
patterns and interpretation
templates

We have summarized 326 semantic
class patterns (here after semantic patterns)
and 208 interpretation templates in total.
These semantic patterns can be divided into

two classes: (1) a sematic pattern in

correspondence with one interpretation
template; (2) a semantic pattern in
correspondence  with two or more

interpretation templates.

(1) a sematic pattern in correspondence
with one interpretation template;

We have gotten 212 such semantic

patterns, and 62 corresponding
interpretation templates. We choose ten
interpretation templates and the

corresponding semantic patterns randomly,
and list them below:

1. If the semantic class of nl is “tool”
and the semantic class of n2 is “cognition”,
the interpretation template is “(#IL)+nl+
* 5| + i3] +n2”
((through)+nl+expresst+De+n2). The verb
“X I (express) can be seen as the agentive
role of n2. For example, “& &% FE F
(china patriotism), the interpretation is “(i#
i) & AR R I ) %2 E 3 X (the patriotism
which is expressed through the china).

il. If the semantic class of nl is



“relative time” and the semantic class of n2
is “field”, the interpretation template is “nl+
P A+ B2/ 72 A T4l + 402 (nl+be
produced+De+n2/Be produced
intnl+De+n2). N1 is the time when n2
is/was produced. For example, “ 443 2%
(contemporary literature), the interpretation
is A AR S T AR SO
(the
contemporary age).

literature which is produced in

iii. If the semantic class of nl is
“organization” and the semantic class of n2
is “location”, the interpretation template is
“nl+#7+/J+n2” (nl+build+De+n2). The
verb “Z 37> (build) can be seen as the
agentive role of n2. For example, “M %) 7%
¥43%” (Wangyi Pig farm), the interpretation
is “PM 5y &L FRHE % (The pig farm
which is built by Wangy1i).

iv. If the semantic class of nl is
“profession” and the semantic class of n2 is
“organization”, the interpretation template is
“ft+nl1+v2++n2” (For+nl+v2+De+n2).
The verb v2 is the telic role of n2. For
example, “ [ T2 &> (migrant workers
school), the interpretation is “f [ T 15245/
b2 22K (the school for migrant
workers to study).

V. If the semantic class of nl is
“physiological state” and the semantic class
of n2 is “microbe”, the interpretation
template is “ 5| & +nl+ B +n2”
(cause+nl+De+n2). For example, “Vi /B
#” (flu virus), the interpretation is “5| #Z i
J&IP)Jp 55> (viruses that cause flu).

Vi. If the semantic pattern is
“field+event 8 ”, or
“property_of object+abstraction”, or
“property_of object+artifact”, the

interpretation template is “f&+nl-+(14+)I1
+n2” (istnl+De+n2). The corresponding
examples are “ Jfj 82 Al 1 ” (historical

¥ It means that n1’s semantic class is field and n2’s
semantic class is event. Follwings are the same.
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opportunity), “F&AliTi H > (basic project),
“JL Al il (infrastructure construction),
their corresponding interpretations are “J&
[ 52 (D FI#1IE” (the opportunity which is
historical), “A& &Ml () PIITH” (the
project which is basic), “; &Ml (1) KK
Jits (the installation which is basic).

vii. If the

“tool+artifact”, or “professiont+society”, or

semantic  pattern s
“profession+group”, the interpretation
template is “ HH +nl+ # A + A9 +n2”
(by-+nl+constitute+De+n2). The
corresponding examples are “F i % 4% >
(computer network), “L ANFr£k” (worker
class), “ X T2 4" (volunteer organization),
their corresponding interpretations are “H
FEL DG A4) i R X 4 (the network which is
constituted by computers), “H T A4 A&7
B 2% (the class which is constitued by
workers), “ H X T8 B 1 2H 21 (the
organization which is constituted by
volunteers).

Viil. If the
9ﬂ’

semantic  pattern s

“name-+trelation””, or “nametfeelings”, the
interpretation template is “n1+#f+[+n2”
(nl+own+De+n2). The corresponding
examples are “VEUE 22 JL” (WangFeng’s
daughter), “ZBk AN (LiangYongqi’s
love affair), their corresponding
interpretations are “VEWEA 2L (the
daughter who is owned by WangFeng), “%%
Wk A IS (The love affair which is
owned by LiangYongqji).

iX. If the
“building+material”, or “food+drug”, the

semantic  pattern  is
interpretation template is “v1+nl+ A+ 1
+n2” (vl+nl+use+De+n2). The verb vl is
the agentive role of nl (such as “f&#”
(build), “ #l /£ ” (make), etc.). The
corresponding examples are ‘% 54 41>
(building steel), “ & & ¥ I 7 (food

additives), their corresponding

® Most nouns that are n2s are monovalent nouns, and
nl is an argument of n2.



interpretations are “f& & & 5 FH 144>
(the steels that are used for building), “#I{F
i BA I (the additives that are

used for food).
X. If the semantic pattern is
“location+cosmetics”, or

“locationtexcrement”, or “location+food”,
or “locationttool”, the interpretation
template is 7~ H +nl+#J+n2” (produce
intnl+De+n2). N1 is n2’s place of origin.
The corresponding examples are “i%[E %
/K> (French perfume), “Fg#I2¥L” (South
Sea pearls), “/5HFES” (Xinyang tea), “5
(T
corresponding interpretations are “j* H ik
177K (the perfume which is produced
in French), “/* H N ER” (the pearls
which are produced in South Sea), “7** H {5
FHE B4R (the tea which is produced in
Xinyang), “7 H S &S (the china
which is produced in Jingdezhen).

(2) a

correspondence

(Jingdezhen china), their

semantic
with

interpretation templates.

pattern  in
two or more

We divided this situation into two types:
(D a semantic pattern has two interpretation
templates; @ a semantic pattern has three
or more interpretation templates.

D a semantic pattern has two
interpretation templates

We have collected 88 semantic patterns

of this type, and 100 corresponding
interpretation templates. We choose four
interpretation templates and the

corresponding semantic patterns randomly,
and list them below:

i. If the semantic class of nl is
“event”, and the semantic class of n2 is
“location”, the two interpretation templates
are:  a.  “ K 4 4nl+ [ 4n2”
(happen+nl+De+n2); b. “f +nl+ ] +n2”
(have+nl+De+n2). N2 is the place where nl
happens. For example, “AZiH % 1> (traffic
crossing), the corresponding interpretations
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are: “a KA H; bAASHE A #E L7
(the crossing where traffic happens).

il. If the semantic class of nl is
“drug”, and the semantic class of n2 is
“animal”, the two interpretation templates
are: a. “ME 7 +n1+[1+n2” (feed+nl+De+n2);
b. “HZ T +nl+[+n2” (eat+nl+De+n2)'.
For example, “J& A5+ (drug sheep), the
corresponding interpretations are: “a.M | &
W K5 B 2F  (the sheep which is fed with
drugs); b.Wz | K5 ] 3 (the sheep
which eats drugs)”.

iil. If the
“name+works”, or

semantic  pattern s
“nametevent”, or
“identity+works”, and the two interpretation
templates “nl+v2+ H) +n2”
(n1+v2+De+n2), the verb v2 is the agentive
role of n2 (such as “/Z %> (publish), R iH”
(perform),“’5> (write), etc.); b. “HRT+nl+
/) +n2”  (abouttnl+De+n2).  The
corresponding examples are “& Jg 7= 0 ”
(Rooney statement), “ XI| #f #r B AR
(LiuQian new magic), “/NZ4 Hid”
(primary school student diary), and their
corresponding interpretations are: “a. &Jg
K 3 B 7 B (the statement which is
published by Rooney), b. J&F& JE it/ BH
(the statement about Rooney)”; “a. XI5
TEPHTEA (the magic which is performed
by Liu Qian), b. X TXIHMHEAR (the
magic about LiuQian)”; “a. /NF#AEF R H
itk (the diary which is written by a primary
school student), b. KF/NEAERFHAIE (the
diary ahout a primary school student)”.

iv. If the semantic pattern is
“organizationt+society 1 ”, or

arec: a.

19" Animals won’t take the initiative to eat medicine or
additives, so if the sematic class of nl is “drug”, and
the semantic class of n2 is “animal”, the relation
between nl and n2 is not the initative to eat, but the
passive feeding. Through the entailment: X feed Y Z
— Y eat Z, “M T +nl+H+n2”(feed +n1+ De+n2) can
entail “Iz | +nl+ff]+n2”(eat +nl +De +n2). Cf. Yuan
Yulin and Wang Minghua (2009, 2010).

" Organization is usually founded by people, and has
certain social functions. So all members in the
organization have the character “work”, and belong to



“organization+identity”, or “group+
society”, the two interpretation templates
are: a. “ ff +nl+ L /F + ) +n2”
(intnl+work+De+n2); b. “J& + +nl+ [
+n2” (belong+n1+De+n2). The
corresponding examples are “Ab 51 1.7
(enterprise employee), “Z& 1 2 A A7
(committee members), “VHFIPAN 517 (fire
brigade  staff), their  corresponding
interpretations are: “a. fEARM TAEM 72 T
(the employees who work in the company),
b. JE T LM R T (the employees who
belong to the company)”; “a. {EZE 4 1L
fEFI R 2 (the members who work in the
committee), b. JE T & RS W KR (the

99,

members who belong to the committee)”; “a.
TEVE BTN TAEI N 2 (the staff who work
in the fire brigade), b. J& T JHET AT 7
(the staff who belong to the fire brigade)”.
@a semantic pattern has three or
more interpretation templates
We have gotten 26 semantic patterns of

this type, and 46  corresponding
interpretation templates. We choose four
interpretation templates and the

corresponding semantic patterns randomly,
and list them below:

. If the semantic class of nl is
“organization”, and the semantic class of n2
is “abstraction”, and the three interpretation
templates are: a. “nl+v2+ [ +n2”
(n1+v2+De+n2), the verb v2 is the agentive
role of n2 (such as “fIi&” (create), “¥ 11
(design), etc.); b. “nl+ A + £ +n2”
(nl+own+De+n2); c. “ff-+n1+8 FH+[1]+n2”
(for+nl+use+De+n2). For example, “[E %X
WF B> (state finance), the corresponding
interpretations are: “a. [E S il & i 4 L
(the finance which is formulated by state); b.
KA M B (the finance which is
owned by state); c. it [E Z {8 H 1) 1 B
(the finance which is used by state)”.

ii. If the semantic class of nl is

the organization.
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“food”, and the semantic class of n2 is
“event”, the three interpretation templates '
are: a. “v1+nl+fJ+n2” (vl+nl+De+n2), the
verb vl is the telic role of nl (such as
“Iz”(eat) , etc.); b. “nl+5| &+ +n2”
(nl+cause+De+n2); c. “IK T +nl+[H+n2”
(about+nl+De+n2). For example, “}4%57f
H fF> (dope event). The corresponding
interpretations are: “a. Mz 3 % 7l [f] F 14
(the event which is taking dope); b. %757
SR (the event which is caused by
dope); c¢. KT XMEFIMFEM (the event
which is about dope)”.

iil. If the
“location+profession”, or

semantic  pattern  is
“spacetprofession”, the three interpretation
templates are: a. “>KH+nl+/{J+n2” (come
from+nl+De+n2); b. “fE-+nl+v2+H]+n2”
(intnl+v2+De+n2), the verb v2 is the telic
role of n2 (such as “Z( 13 (teach), etc.);
c“ f£ 4nl+ L E + B +n2”
(in+tnl+work+De+n2). N1 can be the place
where n2 comes from, or the place where n2
works. The corresponding examples are “ |
# 1.\ (Shanghai workers), “HZ2Z(m”
(middle their
corresponding interpretations are “a. K H
E#RI TN (the workers who come from
Shanghai), b. £ F ¥ LR TN (the
workers who work in Shanghai), c. 7E_Fif§
TAER LN (the workers who work in
Shanghai)”; “a. 2K B #1 % B LM (the
teachers who come from middle school), b.
£ 22 20 ) #)M  (the teachers who
teach in the middle school), c. {EH 2~ TAE
H 2L )M (the teachers who work in the
middle school)”.

iv. If the semantic class of nl is

school teachers),

12 These three templates express the semantic
information of noun compounds from detailed or
enriched to less. In the first template, we know the
detail of the event by the telic role of nl; in the second
template, we only know that the event is caused by nl,
but don’t know how it is caused; in the third template,
we only know that the event is related to nl, but don’t
know how it is related.



“ﬁeld7ﬂ
“abstraction”, the  six

and the semantic class of n2 is
interpretation
templates are: a. “ K T +nl+ [ +n2”
(about+tnl+De+n2), nl is the content of n2.

For example, “ % £ % R ” (law
commonsense). Its corresponding

interpretation is “J¢ T VEAHIH R (the
commonsense which is about law); b. “7E
+nl+ 98/ J7 WA+ A7 R+ ) 4n2”
(in+nl+field+exist+De+n2). For example,
CELE O handle). Its
corresponding interpretation is 7t FIH 40
/77 T N AEERIHERR (the handle which
exists in politics); c. “v2+nl+ ) +n2”
(v2+n1+De+n2), the verb v2 is the telic role
of n2 (such as “Z&E(operate), etc.). For
example, “t AT (chemistry industry).
Its corresponding interpretation is “Z'& 4L
T-H47Mk” (the industry which is engaged
in chemistry); d. “nl+ (_F) +# H++n2”
(n1+(top)+use+De+n2). For example, “ TV
E5 A N
corresponding interpretation is LMk _FAff
FIF AR (the technology which is used in
industry); e. “ H +nl+ 41 i + K +n2”
(by+nl+compose+De+n2).
“tk & I B> (society environment). Its

(politics

(industry  technology). Its

For example,
corresponding interpretation is i ft %%
IS e AR
which is composed of society and other
factors); f.  “ % & +nl+ B +n2”
(consider+n1+De+n2). For example, “BUfA
Sk (politics mind). Its corresponding
interpretation is “Z [EBUE (71 A & )
Sk (the mind which considers about
politics). There are many meanings of this

(the environment

semantic pattern. That’s because the
meanings of nouns of filed and nouns of
abstraction are very fuzzy, and it’s hard to

decide which verb connects the two nouns.

6 Summary

All in all, we build up an interpretation

template  database that contains the
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paraphrasing verbs for noun compounds in
Chinese. Based on this database, we exploit
some other language resources (such as
Hownet) to generate the telic roles and
agentive roles of every noun automatically.
Finally, we develop a program to
automatically interpret the meanings of the
noun compounds. The accuracy of this

program is 94.23% by manual evaluation. 13
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