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i WordNet /7,

= 1985 —

= George.A.Miller, Katherine J. Miller, Christiane Fellbaum,
Randee Tenq, ...
Cognitive Science Laboratory, Princeton University

= Christiane Fellbaum, ed., 1998, WordNet : an electronic
lexical database, The MIT Press

= http://www.cogsci.princeton.edu/~wn/

= http://www.hum.uva.nl/~ewn/




i WordNet & J&& i 5

] 70@4%: %?X%ﬁ\*ﬁ H@lﬂ/ﬁl%j(%ﬁ' (componential lexical semantics)
[ SOﬁz’fﬁ: %?9\%% E[/‘] 15,[‘/1:1%3(% (relational lexical semantics)

= 1985: Miller, WordNet: A Dictionary Browser,
« A DM R SRS (synset) RAGKFNEMES, TERGRC /4, R
FER T 2R 2 TR U ¢ &R (mapping) -
= WordNet#{ i AR 4 & — e BL W A%, 2 — L a1z ie] S 4 ) T
E%o IMIXAE— PSSR 32 P REE Y, R TR A G K

= 1987: Christiane Fellbaumji ¥3WordNet
= 19914E7 H, WordNet 1.0/, 15449834 [q] 1A/ 4E&
= IAE, WordNet 1.7.1)i



i WordNet[1].LoFE = 228 %

B (Separability hypothesis) : & 1K)
TRy m] LA AT R IT 2 T 1A e i AT ST

A % (patterning hypothesis) : — /P AANH]
Re FE PRI ] —FhiE 5 o d B nis,  FRAEfh A
A R L2 TRAFAE I R G AR U S R

]2 MR % (comprehensiveness hypothesis) : %
B S P UERA BB NI B NES, 2R
NIEHEA A7 IS ] e 22 IR A




i WordNetia] 7 1)k U5

o R
= Brownit B} ;
0 E?ﬁﬁ/] Jﬂﬁlj%%
Laurence Urdang (1978) ¥ ([A] X J¢ X /M) #i)
= Urdang (1978) &1 (Rodalelr] X im]im] 4L ) ;
= Robert Chapmand (1977) M54k (' AN[E G AR )
o EEENIF S K E O Fred Chang )i #, SWordNet)s
A1) A 15% 1) E A58 T (1986)

= Ralph Grishman /e 2 K22 1) R 20— AN 3R, A5
391434, IX AR S r AL A 7E 2 44 IF COMLEX A] L
WordNet 4 i 6] % 5 1Z i R 55 A 74% ( 19934) .



i WordNetH 5114

s WordNetHiif [ 5% %

compound (K &1ia])) . phrasal verb (55iE3)1A]) . collocation
(¥MdiA) . idiomatic phrase (i&) « word (FuiF]) , Hr
word e 5 JE A B A

s XNRZARE LR R
7 X e Xk % (synonymy, antonymy)
%% (hyponymy, troponymy)
oA & (entailment, meronymy)

(R | TR S
i K shim FeA ) {5 & (Verb Sentence Frames)
e.g. beat (somebody ---s somebody)



i WordNet ' %45 4

WordNetFf A ia] T8 9 i Al B /D A B IR G AE ER i
P1777%) + WordNettd A3 PE e E 2R AT CUnfiiAs . HEZE
“%%ﬂ)

s WordNet A @& £ ARG T s B KF B SR IA T AL & il X, TN
HEWordNetH 3G 60 3 Fi5 7~ 10 T LE R X8 1) e 2 1t 403k (1) A OGNl &
KZ.o B, WordNetd %G ¥racquet (MEKFT) . ball (Ek)
net (EkM) S50 DL —x 7 N R 2 —i

= WordNetH #lt /b ¢ T3] 3 1 A VAAE B

= WordNet ' %4 “IS-NOT-A-KIND-OF X FE [ 56 5 5

= WordNet 1 %&£ X 73“1S-A-KIND-OF” fl1“1S-USED-AS-A-KIND-OF”
Fhoe gk, b, “A thrushis a bird” & i—M o8&, 1M“An

adornment is a decoration” ) & 5 —M I R . B ML (K451 7t 10 2
“Chicken is a kind of bird”#1“Chicken is a kind of food”



i WordNet ) 44 i

A A A4S (synset) HiAlVL)JZ4% (lexical hierarchy)

{robin, redbreast} @-> {animal, animate_being} @->
{organism, life_form, living_thing},

0 25 FEAZES (25 unique beginners)

{act, activity} {food} {possession} {animal, fauna} {group, grouping}
{process} {artifact} ...

QIR 102012 2 18 M, 185 2 IR ECBGR ) TR L 2
ARV E B, AN HEE S TR H . B
shetland pony @-> pony @-> horse @-> equid @-> odd-toed ungulate @->

placental mammal @-> mammal @-> vertebrate @-> chordate @-> animal
@-> organism @-> entity (12 levels)
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gl

i I B2 0 B 22 BRI = 2

= Collins & Quillian (1969) : distance in hierarchy
A robin is a bird -- A robin is an animal

= Smith & Medin (1981) : typicality or prototypicality theory
A robin is a bird -- A chicken is a bird

= V| gave him a good novel, but the book bored him
X 1 gave him a good novel, but the catsup bored him

o Bl PG RO e R PR B W 44 1] B A S R EZE . Lhan
gia“drink” 1) B2 =15 7] PLE beverage (IR IATAT—
AL . KRR R A B BN R B AR 1% EL—
i NATT BEA PR U ] A8 R 21 )7 A7

11



i WordNet 4 il ({158 {4 15 34 - 5

AJEBRIA R4y ;. beak / wing -> bird
= AEBIRELL; tree -> forest
s AZBIHIMI AT R, aluminum -> plane

= {wheel} is a part of {vehicle}
{sled} is a kind of {vehicle}
{wheel} is NOT a part of {sled}

= the branch is a part of the tree
the tree is a part of the forest
—> the branch is a part of the forest

{wheeled_vehicle}




i WordNet [} & 25 1]

s MG M AR (descriptive adjectives)
e.g. big, beautiful, interesting, possible, married,

s KRPEEZA (relational adjectives)

e.g. fraternal, electrical, sidereal, ......

B KRR

HERARRI R R4, W

electrical engineer H* [ electrical SZ [l
% iAlelectricity AHI<,



NZGNSESA

similarity
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L

-_h S F PG A T

= HAEHIIAE BN S (attributive position) ;
.,mXLﬁf”%m?¢%ﬁ%

fraternal twins — fraternal : brother
dental hygiene —— dental : tooth

s ANEREE R B

* the extremely atomic bomb

o A HRE I ]
non- : something else e.g. nonhuman, noncommercial
extracellular vs. intracellular

civil lawyer vs.  criminal lawyer

mechanical engineering vs. electrical engineering
15



JEA 1) 22 XNk

old man vs. old house

old friend - new friend
old friend - young friend

economic restructuring -  the restructuring was economic
economic slump - * the slump Is economic
the nervous person -  the person's nervousness

the nervous disorder - * the disorder’s nervousness
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i WordNet[t) 5 17]

—[—[—A\ — \_ A)

n JLTEENIA 1)
Lyons (1977) : act, move, get, become, be, make
Pulman (1983): be, do = activity, stative verb

Jackendoff (1983): event, state
s WordNetz)j1a] 1] 154 FE A2 (semantic domain)

Motion/ Perception/  Contact/BX % Communication/ Competition/
ANk SN WAE LA

Change/ Cognition/ Consumption/  Creation/f1)i& Emotion/1# ¢4
AL SR (B

Stative/ Possession/  Body/ & 1A%}  Social/4t&47 4 Weather/ K. 5,
RS ke (s 5]

17



WordNet /) in] [ 2 1 9< &

Entailment

+Temporal Inclusion ~Temporal Inclusion

/ e —~
e - \
&~ R"\-\. .ﬂ"-.-FFF

+Troponymy -Troponvmy Backward Presupposition Cause
(Co-extensiveness)  (Proper Inclusion) succeed-iry i seE-rise
fimp-walk snore-sleep miiie-tie give-fave
fispr-ralk freev-prery

.............................................................................................................
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i WordNetz/j1a] 1) Je X I8 2

= give/take; buy/sell; lend/borrow; teach/learn w3t i
= live/die; exclude/include; differ/equal; wake/sleep razhid
= lengthen/shorten; strengthen/weaken; prettify/uglify zsqpz5i
= tie/untie; appear/disappear  fizic 5 kR IR
s rise/fall; walk/run  #iem a7
= fail/succeed —try; forget/remember — know #i>< &
= damage/repair — damage ; remove/replace — remove

19



g LR s A FEEC R A&

commL_J_nicate \
talk write infom . -
/ \ A $ERC 4498 :  human,
picture, figure, ...
babble mumble slur misinform teagh
murmur bark /\
lie deceive J
fib  perjure cheat - AEEERpicture, figure,... 5T

DOk YR -> (B, 9D -> ORVE. VESW)

20



i WordNet 1] 52 i

s PSR BRST AT 55
= A %5 WordNets 3/ ——iX L3044 1) N &5 /& WordNet
V) JZE 1) SEAA
s R —RITENFE T, IXLEFE P a] DLAL B R A, H
2% = A H AT AR R TR S0P 1] P 2
s WordNet &2 F 43,5 VU &85
= 1) WordNetir] Jgs % N 53 Y S0
s 2) BFIX B AR il WordNetia) Y B0 2 i B
= 3) WordNetia]J_ 5 17 ;
= 4) H U5 M) IX L85 E 1 — B A
s HrUnix, PC, MacintoshZ: £ ¥4

21



i WordNet o< & 1Y) H 3 &

= Agar is a substance prepared from a mixture of red algae,
such as Gelidium, for laboratory or industrial use.

Pattern: NP, such as NP, {, NP,,..., (andjor) NP;} 1>1
Output: for all NP;, 1>1, HYPONYM(NP;, NP,)

= Most European countries, especially France, England, and
Spain, ...

Pattern: NP, {,} especially {NP,} * {orland} NP, 1=1
Output: for all NP;, i>1, HYPONYM(NP;, NP,)

22



i WordNet[1] 2

= 1] PR

s B MR RIN G R Y

s TS SCARR R
. iZKTj‘fXTJ‘
n FIRAPE —— HER
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Euro-WordNet, Global WordNet Association

Euro-WordNet

1996 —— 1999
Department of Computational Linguistics, University of Amsterdam
Dutch, Italian, Spanish, German, French, Czech and Estonian

Swedish, Norway, Danish, Greek, Portuguese, Basque, Catalan, Romanian,
Lithuan, Russian, Bulgarian, Slovenic.

Inter-Lingual-Index based on the Princeton wordnet

Gloabal WordNet Association
= A free, public and non-commercial organization that provides a platform for

discussing, sharing and connecting wordnets for all languages in the world.

24



2 FrameNet

Charles J. Fillmore, Dan Jurafskys,...
UC Berkeley, Univ. of Colorado, Oxford University Press, ...

1997 —

Fillmore,C.J.1982, Frame semantics, In Linguistics in the
morning calm, The Linguistic Society of Korea ed. Hanshin
Publishing Co. Seoul, 111-137. & ol fEM A 31

http://ccl.pku.edu.cn/doubtfire/semantics/FrameNet/framesem.htm
http://www.icsi.berkeley.edu/~framenet/
http://163.136.182.112/framesgl/notes/index.html
http://163.136.182.112/framesgl/menu/menu.html

25



i Frame Semantics (HEZEE Y %7)

s MFS (case) FIHEZE (frame)
R A 2R B A )R] SO 2R 48 1 F 08 R fd RE:
Rt v DA I ) SR VA NGIE Y T e
« XTI B AT %) 3T T 411k,

26



i WOHE 28 1) £ i 17 X

= The Commercial Transaction Frame (RjMVAT HHELE)

S (buyer) , 32 (seller) , Tdh (goods) , 4k
(money) , A (cost) , #ir#s (price) , $%F

(change) , ...... We will soon reach the coast.

s Shore - coast We will soon reach the shore.

=8V ESY] _ L
e = The bird spends its lift on the land.

land - ground : L
G 9 S The bird spends its lift on the ground.

= good pencil, good coffee, good mother, good pilot,
good stick

27



i R S 5 i LK

= He pushed against the door. The room was empty.

= He pushed against the door.
THE DOOR OPENED.
HE LOOKED INSIDE.
HE SAW THAT the room was empty.

28



i /‘AT% . %@H@;ﬂ@ﬁj?ﬁ% (Frame Element)

= Agent, Patient, Instrument, ...

s Driver, Rider, VVehicle, Path, Distance, ...

5 Van Cheele] was driving [ his guest ] [, back to the station].
b+r We] drive [, home] [, along miles of empty freeway].

b+r We] drove [ the short distance] [, along the A149].

29



i FrameNet L%

= FrameNet Project | (1997 — 2000)
o DIHEZETE SO R Ol ARAi, #JL~/|\ﬂ£*F
o 2 N TR XPRERA) TS COBOERE) —— XA
TPy )3 SCALC M (combinatory possibility) HEAT ™15
o M EIRBREEE RN B SR I ) H B 2EE
= FrameSQLM &1 S
o TERZNEL BRI MR IRA ) 44 16
= FrameNet Project Il (2000 — 2003)

o QREERIEEE R (1) B AE SRR R T
(2) Mgoverningisd] #dependentiq];

= 7ENLPLY H & 48 (WSD,MT,IESS) F1illlik FrameNet Database 1 g



FrameNetZ 45 22 HH AR 2L e )

frame(TRANSPORTATION)
frame_elements(MOVER(s), MEANS,PATH)
scene(MOVER(s) move along PATH by MEANS)

frame(DRIVING)

Inherit(TRANSPORTATION)
frame_elements(DRIVER(=MOVER),VEHICLE(=MEANS),RIDER(s)(=M
OVER(s)),CARGO(=MOVER(s)))

scenes(DRIVER starts VEHICLE, DRIVER controls VEHICLE,DRIVER
stops VEHICLE)

frame(RIDING_1)

Inherit(TRANSPORTATION)

frame_elements(RIDER(S) (=MOVER(S)),VEHICLE(=MEANYS))
scenes(RIDER enters VEHICLE,VEHICLE carries RIDER along
PATH,RIDER leaves VEHICLEE)




FrameNetZ#s 7= P P HE 2R e v (28D

Frame: Causation
Lexemes: cause.v, cause.n, make.v

Frame Elements

FE (HEZLTHE AR Tag (brid) Example

Cause Cause caused the tree to sway.
Affected Affected The wind caused the tree to sway.

Effect Effect The rain caused fjleles[{als]

32



FrameNetZ#s 7= P P HE 2R e v (28D

General Description

A Cause, animate or inanimate, causes an Effect. Those frames that inherit
the Causation frame convey the idea that some event is responsible for the
occurrence of another event (or state). In the inheriting frame, typically an FE
like Agent or Causer is proposed for an individual or force associated with
the causing event, but at bottom we assume event causation.

FE: Cause

An animate or inanimate entity, a force, or event that produces an effect.
Volitionality (& & M) is not a necessary characteristic of Causes.

= [John] made me give up smoking.
= [The wind] made the door rattle.

= [The accident] caused them to be more careful the next time.
33



i 3 MindNet

s £ [EMicrosoft/A 7]
n  RORUBEE AR IE
« M IR E R

(Microsoft Encarta) 2% 1] ML H
4 H 3R
s AVE AN O R BT RERR
= HATC A 700/ X AR
2, IFHAMER K

34



MindNet+

NGRS S A

Attribute J& P+

Cause]it
Co-AgentBE& i =
Colorits,
Deep_Objecti® = ik
Deep_Subjecti®X)Z 1%
Domain¥iJ

Equivalent[s] {7

Goal H bx
Hypernym_EA£7
Locationiz it
Manner /5 =,
Material#4 £}
Means /7 7%
Modifierf& it

Partl 77

Possessor&ify &
Purposes: 4]
Size K/
Source £
Subclass 12
Synonym i 3
TimeH [7]
User i F 2

35



MindNeto< & 1 H 8 3¢ )

= car: avehicle with 3 or usually 4 wheels and driven by a
motor, esp. one for carrying people

Car
|
Hypr---- wvehicle
|
Part>---- wheel
|
{Toh] —-—-—-- drive
| |
| | Means»--- motor
|
| Purps—-——= Carry

| Tohjr»-—- people
36



i MindNet=< RN i&

= car car - Hyp -> vehicle
truck vehicle <- Hyp - truck

car - Hyp -> vehicle <- Hyp - truck

= watch watch - Hyp -> observe
telescope observe - Means -> telescope

watch - Hyp -> observe - Means -> telescope

37



4 CYC., ILD. EDR

d CYC E[ECYCAT] (1984- )

http://www.cyc.com/index.html

O ILD e [EH SN2 61 S FHRE (1993 - 1996)
http://www.hcrc.ed.ac.uk/Site/ILD.html

http://www.ltg.ed.ac.uk/projects/ild/
http://icl.pku.edu.cn/doubtfire/semantics/CUP_ILD/ild-index.htm

Q EDR HAH v 1A #iF 97T (1986 - )

http://www.iijnet.or.jp/edr/
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i 5 HowNet C(F1#)

= 1988 — 1998 — THPR R H o

= SN (LS04 FRHow-Net) St — AN DAPGEE Fll 3 1 E (7
T FTARR AN & A IR %, Pl it SRS
0] DL SN & BT LA ) @ PE 2 TR 9 22 o8 RS AS N 22 o
AR

= N LA, HER EHg 5 G FRid )

= PR ZK,1998, (iE X R AMIRIEMEIH ARSI EHIE) |

2 CE S XFNHD) 19984531,

= http://www.keenage.com/
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HowNet/7]

B s i 2 e i B
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g HowNetsiz X1 XX 5

v V V VYV Vv VvV VvV VvV

(a) LMK AR
(b) AR A&

O &S

(d) X R H&

(e) HBIF-HEAI AR

(f) Jm Pk-15 =

. )
:3%/5 l\

(9) FHEL- 3 7
(h) 6 oo 5

;S AR E LR - TR

AR URY) - R
TH - HER
T - TR



i HowNet SJE [ |- F 7 3 2o bl

- entity| SL4A
I thing| J1 )
I physical| ¥ 5t
... F animate|Z:#)
... | AnimalHuman| 3%
... F human| A
| L humanized|f A\
L animal| &
|- beast|E %

42



i HowNet i T3 A J 2

......................

.......................

NO.=030010 . Ty

.......................

W_E=walking stick
DEF=tool| ] H,#walk| i, #disable | %



HowNet 4 ii] 75 47

e . DEF=human]| A, *employ| i H]

Je bi:  DEF=human]| A\ ,$employ| & H

7i2].  DEF=tool| H &, ,*AlterForm|ZZ JEAR , #level | -
fiRiH. DEF=time|i ], @rest|4K &, @WhileAway|7H K
JiEtE: DEF=InstitutePlace|}s Fir, @reside|f£ I ,#tour| it
$AENE: DEF=ship|fift, *rescue| K

LM IE: DEF=part|#B14:, %eAnimalHuman| )4, heart|.L»
CPU: DEF=part|#i14,%computer| H1fi%, heart|.C»

.......................................................................................................................................................................

*IORMIE . AR, SRR ENEME; $RNZH. WE. SURDEM G
BTN R, @ KA WIS, Ydr AR R



HowNetz/j 5] 7= 11

NO.=015492

W_C=%#T

G C=V

E C=—8&«K, —B#, —WEBHKT, —FRE, ——KHM, ~MHR3H, —FHT
W_E=knit

G E=V

E E=

DEF=weave|# %

Rk : DEF=rescue|®(l),Statelni=unfortunate| A~
75 M % DEF=alter| 7%, Statelni=InDebt| 7 i1, StateFin=earn| i

45



HowNetzsj %4 15 Xk R fgid

V event|FH 4

V1 static|#ta

V2 act|iT3)
ActGeneral|iZ 3/) {agent,content}
start]| 45 {agent,content}
do|f {agent,content,manner}
try|24i {agent,content}
endeavour|=2Jj {agent,content}
VieFor|#k+ {agent,content}
RashlyAct|Z&1 {agent,content}
venture| § [ {agent,content}

46



HowNet(5 5. 45 f4) £

| b

5 B2t

o BUE . WA B

o ERAEER]: —MNFIRSEIE SR, RRIE YN
T AT I

a ZUH: N1+ N2 ERER: V+N

IR AR

= BUE: NL€ N2 EREHR: VEN

15 B4tz

o EAH: {(WR, W) PZF] < <FHATE), 1G> <-- [LLT] (ALY357)
o ERAEEHR]: @478 < D] (AN)

47



L RS
1.3.3.30" T /@/zéﬁqﬁ
SYN S=N <-- N~
T Y = ReS AY e o
SEM_S=(Ji¥) [SUE] < i) — _EREME
Queryl: f-4? e T
: L ' Query & Answer: Eonizfa B4
Answerl: N1+ N2 A TS B
Query2: fIAFF)? AR S |
Answer2: “477 NL“ff)” N2 |
1§U¥' ?—’E'?‘ﬁlé%’ E%'?E? *@BH'%’ g')ﬁ? %‘ﬂﬁ’ //I\':Hﬂ’ T’E"
*diﬁﬁ'iﬁ_’ *AKBFE'E%’ *jliﬁﬁ'jtiﬁ_y 7J<5@\'ﬂ’ /_‘;'F/h"ﬂlril[-’

- o, Thii-igzh b, BoR- N oL, Ldb-FeR AN,
Llb-AA, k- N b, 8-, $3-1, 8oR-f, F2-A,

48



i HowNet 1) i A5

HowNetXUiE &1 1H
- 1] I 53335

Je A T 57392
A 4% 65953

b A 4% 75356
stk % 116533

HowNetf5 & 454

H R 2711
AE AT 49
nEEE = 581
Se45). 11,0001 E
4 160,000
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i 6 905 T F£. ViEMial#, CCD

o 905 F% (1990.5 — 1995)
o HPTRTZE. 7. CCID, JE%. JbRk. ...

a R34 ZF, 1995, (s BAFNHEE T
), HF T H R

o POERCYTIE e (1997 — 1998)
o PRV dE R EE ST
a RS TR LA BH PR ) T SR B
o CCOH XCMtfets (2000 —
o BRI ESE S P
o WordNet-style Chinese Dictionary

50



DU B AT T 3] 8

==

?ﬁ? 1] B XER
L e R T AR
F 4k BxAE
KK n JR i 0
Q% on A 1 L REIN
JE kG n ¥t 1 [F* %]
% a R 1 &N
i a Y 2 R EIN CGREWNIE
i v B# 1 R E N k=it
i v 32 2 EEIIN (& XK A TH]
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¥

Q

SRR AT
E KA > B

T SR )
RBERR HERA
1A A K st 7K

T AR A Y.
AE T DB .
Mlaslie. FEEMRZR. ...

T SCRR RIS 5\
AT, Bz, AHAH

—EUE, SN AT R R

7 /NgE s R SR EER T
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i NG

w i SR TP 7 THI
= KA
= 2R
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B — 2D 5 192 3k

MRJ1oh . ®Ey, 1995, (P OCfFEACHEN G TAEY , BT L
b H

Beth Levin & Malka Rappaport Hovav, 1996, Lexical Semantics
and Syntactic Structure, In Shalon Lappin, ed., The Handbook of
Contemporary Semantic Theory, Oxford: Blackwell, Chapter 18.
Christiane Fellbaum, ed., 1998, WordNet : an electronic
lexical database, The MIT Press
http://icl.pku.edu.cn/doubtfire/l_list.asp?folder=semantics
http://icl.pku.edu.cn/doubtfire/Semantics/973 Beida/index.htm
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i 55 HHL

1.

T fi#WordNet, FrameNet, MindNet[J5E £ %k, hnLd
LA

Xﬁ?ﬂiﬁqjﬁﬁfinﬂﬁﬁﬂéﬂﬁﬂ Ctean: mg. Y. 3

1= iﬁﬂ?ﬁﬂﬁ’ ﬁ?ﬁ*ﬁ?%ﬁX’ﬁm/\, ﬁéﬂd\ IJ#
AﬂL%T%%$

SOOEREE NI (tbtn: &%, 354G, Ml
B...... ) TR, AR5 .

&4t B ] DL I 1] R R ROk R G HIR (ff
%43> E/Jln mfy_lg:{
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