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HRN

1.1 Odggooboood

00 (language) 0 0000000000000 DOO0ODOOOOOOOOOO
0000000000000 00000000D0000OJ (artificial language) O
0000 (natural language) D00 00000000 OOOOOOOOODOO
gobobooboooobooooogboboobobuobobooouoooo
00000 0oo00obO0obO0oo0ooDooDooO0oboooDooDoooboooon
gooobooobooobooobobooobooobooooboooboooDbO
0o0oooooooood

ob0obOobOobo0obobobobooboooooooboboboboo
000b0obO0obO0obO0obO0obOobOOobOOobOobDOoobDOooDooDooDOoooO
doboboboobooboobooooooooobooboobobUooooooo
000000000000 oob0oboboobooooDooDooooDooon
000000000000 oob0obuobooboobobooooooooon
dobobobobooboooobooboooooobooboooDooDoobooobo
0000000000000 oO0ooU0ooUooDUooooooooono

goooooobooobbooobooooboooobboooboboogooo
00o00oo00obobOobooDooooDooboboboboooooDooon
goboobboobo0ooboobbooboobooboboobobooboooooo
00000ob0o0ob00o0oooooooboooboDboboOooooooDooooooDO
godooobooobooboooboooboooooobboboobboooDbO
0o00o0o0Doo0oboooooDooobooo

000000 (natural language processing) 0 0 OO0 0000000000



boooooooooooobooobobooooooooooooooooo
Warren Weaver 1 19470 0000000000 0O O O O Norbert Wiener 0 00 [
000000000000 00000000000 2]0WeaverD 00O O
O000000000000000 (MT; machine translation)J 000000
oooooOO0oO00o0o0oooooo0oosoo0bo0boo00nooboooooooan
ocooooooooboooooOoooooooOooOoboooboooobooDo
oo0oo000ooooooo0oO0o0oO0ooooooooooooooooooan
cooo0oo0o0oO0oooobooooOoOoooooooooooOoOoooooon
Oooooooooood
OoO0000oooobO0o0o0oooocoob0oO0o0obOooooobobooDboOononod
(ambiguity) 00 000000000000 DO0DO0O0OOODOOODOOODOO
odooboooobobooobooobooboooobooboOoOooOoOoboboOoobobOOono
O000ooooo0o0oooooboooooooonoooooooooooan
coboooooooooboobOOoOoooooboooOobooOobOObOOoOoooboo
0000000000000 Weaverd WienerD O OO OOOOO0OO0O
Oo0ooooboooooooobOoooooooboooobooboooooon
ooooooo
O0oo00oo0o0oooo0oooooooocoooooooooooooooond
oo00ooooboobOO0oooooooooooooooobooOobOoOoooobooo
ooboo0o0oooooooooooOoO0OO0oO0OO0oooooOoOoOO0Ob0O0oOooooaon
00000000000000000000000A0 (efficiency of language)
oooo0o0oo0ooooooobOoooooooooooOob0on0oooooan
0000000 @Boo0o0oooooooooooooooooooo
O0000o0o0o0O00o00oooooobo00o0oooooon0ooooooan
Oo00o0oooo
00000000000000000000000 (polysemy)0 0000
O000000D000000000000 (WSD; word sense disambiguation) [
oo0o0o0ooooo0o0ooooooo0o0oonooooooonooooooan
000 (polysemous word) D D OO0 O OO0O0O “bank”00 0000 O0O0ODOO
ooo0oO0oooooo0o0oooobooo00n0Oddnol “Sitting on the bank, I was
looking at the river.” 0 O O O (sentence) 0 0000 000000000000
ooooooao

O Ooooogodgo .« O Ooo0oo oo«

I I O

L. oboobbooboooboobobobob



2. 000000000 000boboboobo

oobooobirLooogooooooobo*“ank’0000000OO0O0O0ODOO
gbbogdbuogbdodgbuogbouodgbuodgoogooagn
gbgbdobobobobobobobuoboboboobobobobob
0000000000000 00000000000000oooooO (con-
text) 00000 “bank”’0 0000000000000 CODOOODOOODOOO
gobuogbogoboobobogbuoogbbooboobboobobon
0000000000000 D00000 (400000000000 O0OOO
00000000000 40%00000000000000000000O0O0O
gbboobobodbodoboooboobodoboobbobbooboadd
gboogooboogo
0000000000000 0000000O0 (information retrieval) 0 O O O
gobuodgbobdoobuogbbodoboobbooboobboobDbo
Oob0oo0oobooobooooooooboooboonD YJava”b00 g
gogboodgbbuoobobooobboobobooobbuoobbbao
gbogboobboobbobbbobbobbobbuoobooboadd
OO00D00OOSchitzeDOODOOODODODOOODDOODODODODOOODOOOOD
O7%0014%000000000000000 /)0
gbooboboobbduodoboobbodobuoobbobbooboob
goggbboobogobuoobboobuoooboobbooboo
gboboboouogooobobuobuoboboboboboboobao
gogbobobuodgbuogbbooboboboboobooboooboon
gobobbbobboobuoobuooboobooobobboagnb
gbogbogbodobuogbooobgoobo
gbuogbbobboobuoobbuooboobboobooboob
gogbooooobbogbuoobuogbuoobooobooboagnn
gbogbdgbuobobobobobobobdoobobobobobob
gbgbooboobooboboboobooboobooboobobooo
gobuodgboobboobbodbbooboobboobuoobbo
gobuodgboogobbuooboobbuoobboobboobuoobDbo
gbogbooboobbobbooboobuodobbooboobodd
goboobobogbuogbbodgboobbooboobboobDbo
gbogbooboobbobbooboobbobboobooboadd

O oo o o d

O 0o o o d

O 0O o oo oo O

O Ooooogo o



gobouogbobbooobbbooobboodoboobbbooobbboodd
gboogooboogno
gboobobuodgboobbodbuoobbuoobbobbooboob
gboogbogbboobbobobuoobooboobooboobood
gobbuogobbbooobbboodobbuobobbuooboobbbao
gbogboogbboobbobobuogboobooobuoobooboad
gbogbouoobuogboobuodobboobbobboobooboadd
gboogbogboboobbobobuogbbobbobbuooboobod
gobuoobbuodobbooobduoobbodobboobboooboo
gobuodgbobogbogbbodgboobboobooobuoobDbo
gobuoobbuodgbuooobuoobboobooooobbooboo
gbodgbogbuogobooboobobobon

N I I e A A

1.2 OJO00OO00Od

gbuogbogboobobobob
giigbodbgobogobobobuobobooboboboobobobon
gbogbbooboobbobboobbobbobbooboobodd
gboogbogbboogbogobodgbboobbobbuoobooboad
gobodoggbbouogobobboogobbbobbboooobbbooob
gbobobobobobbuoboobboobdobobobobobobon
gbodgbodgbuogobooboobobobon
g20000000000b000b00b0o0obooboobooboobn
gobuodgboogobbogbuoobboobboobboobuoobDbo
gbogbboodgbuogboobuoobboobbobbuooboobodd
gboogbogbboobbobobuoobooboobooboooobod
goboodgboodobboobbodobbboodobbooobboodao
gbobodgobgogobobobobobobooboobooboobgad
gs3oogbboooboobooobooobouoboobbooobognb
gobuogobobdooboobobuoobbuooboooobbbooboon
gbboobbodbooboobuoobbobobooboobbooboadd
gobuogboboobooobuooboooboobobooboboooboon
gobodobbodobboobbuoobbodobooobbooboboon

O 0o o 0o d

O 0o o o d



gobouogobobbooobbboobuoooobboobbooobbboodd
000000R1.1% 0 0000000000000 0oooOod
40000030 b00b0obobooooobobobobobouonbgon
gbogooobobobouobobobouobobooboboboobon
gbbooboboobbobbuooboobodoboobbobboobadd
gogbouogoboogbbooboboogobbooobbboooboobood
gbboobbodboobbuooboobodoboobbobboobadd
gbogboodgboogobooon
gsodbobos3sgsbobobobooooobobobobobouobgon
gogbuodgbbodgboobobogboobbooboobboobodon
gobuodobogobbodoboobboobuooboboooboobbob
gogobouogobbooobbbuooogbbuogobbboooobbao
gobuodgbuogobbodoboobboobboboboobboobbob
gbogbogbuodgbuogoboobon
gebobouopooboboboobugbooobuoboboboobon
gboogbogboobooboogoboagno
gbobouogbbudbobuoobbuoobbuodoboooboobboob
gbboobbodgbooboobooobodoboobbobboobadd
gobbodgbbodobboobboobuoobobuoooboooboon
gboobbooboobooboobuooboobuogobogbd



20

bbbt

gboogobuogbobuoobogobboobuoobbobbooboon
goboobbodoboobboobooobuoobobooboobbob
gbogbogbogobogobood

gbuogbuodgbogoboobbobbobboobobobodobagnn
gbogbobobobobuobbuooonoooooooooogogooobd
gbboobbodbuodobooboobbooboobbobbooboadd
gbogoboobobooboobooboboboobouoboboooobon
gbogoboobuodobuodobuogoboobobbobbobbobbob
gogbboobbodobboobboobuoobobuoobboooboon
gbogbobogobooboobooboobbooboobooboob

21 UD0OoOooooboboooobn

gooooooodoooobogoooongoooonoooooao
oo oooooooooooooooooono
goooobdoooooooooooooooonoooboooood
(lexicon) 0 0O ODODODOCOOOO0OODOOOOODOOODOOOOOOOOOO
gooooongoooboooodoooonooooboogo
oo oooodooooooooobooooo
gooooooooonooooooonooooooboooooooo
oo ooooooooonodoooooooooan
gogoooobooobooooooobooooooooon
0000000000 (morphological analysis)d O O O O (parsing)0 0 0 O O
(semantic analysis) 0 0 D 0 0000000000000 O0OOOOOOOO



gbogobbooboobogobodgod

211 0O0O0odd

000000000000000000000000 (morpheme)d 000
godoooooooooooooooooooooooooooooooon
0000000000000 000000000000A0 (word segmentation)
0000000000 0O0OO0 (part-of-speech tagging) 00 0D 0000000
oo ooooooon
goooooooooooooooooodoooogooooooood
ooooooooooooooooooooooooooooooooon
oo ooooooooooooooooood
goooogooad

gooodoodooodgoooooooooooooooooooon
000oo0oo0ooOU0oo0ooDUOOoDOUODODO0ODOODO/00-0/00-0/0-0000
oooooomgo/ooo-0/00-0/O0-00000b000DoOooOooooo
googoooooooouooooooooooooooooooooono
0000000 ooooooono “box"0000O00O00O0OOODOODOODOO
gooooooooooooooooooooooooooooooono
gooooooooobioibooooooooooooooooooon
oo ooooooooooooooooooooooooao
goooooooooooooooooo

0000000000000 0000000000o0oooOOo JUMANIG]
000000000 JUMANOOODODODOODODOOOODODOOOOOOO
goooooooooooooon

e b OODLOOODLDOODLOODLOUODLOODLOODLOODLO

e D DOODOOODOODLUOUOUODOODDLOODDOODDODLDDOO
oo

gboobooboboboboboooooobooboboboboboon
0 O (lattice structure) D 0000 7000000000000 OOOOOOO
gbobobobooboobobobooobogbooooobooooan
gobuodoboobbodoboobboobuoobboobboobodb
goboobboobboobboobuooobuooobuooobooon



(70)
40

oooo (10 (50 (220)
40 40

(30)/ ooooooo 40
(20) O (116(;)) (140) (180) oooo (230)
ooooooo

(80)
40 49 oooooooo
oo
(90) (160) (210)
10 0ooo < —— 10 40 m
0 [} ooo

10
10 0 10
oo (fg) oo 4o ) (120
ooooo | 0ooooo M 10 40 (150)
(100) (150)

40

oo

30

(10) (70)_ (80) (90) 000000 (@80)| CDOO 10 10 0000 @70) 0000000
040 |10 0 10 (100) 0 10

(
oooooo DDDD|10

(00000000000 /o0o0o00U000U0o0o0o0DoO0DoUooooOoooo
000/00000000000000000D00Do0DoO0o0DoOOooOoOoOooon)

021:0000000000000000 /(7]

gboobobooboobuodbuogobooboobbobboobbob
0000@U0D0o0o0o0oooO0)0o000o0o0oD0oU0DO0ooOooO0ooO02100
gbuooogobdgbobabboooobobobuoooobobuoboood
gboobbuoobobobbobbobb
gbogobuogboogbbodobuooobuoobbobbuooboon
gobuodgobuoobbodobooobooboboobbobooboobbob
gboogobodgbogbogoboobbodoboobboboboobad
gbdbobodobobobdooobouobobobdooboooobobobd
gobuodgobuoodgboobbuooboobbobobobooboobbob
gbodboobbobobgogbdoboboboobobuoboboboooogbo

212 0O0O0OO

0000000000000 D000000000 (syntactic structure) 0 O O
coodoooooooooboooooooboobooobobOoOoooooooobod
gooobobooooooodoooooobboooodooobooooond
coodooooooooooboobooobooooooboboboobooboboboood
boooooooooooooooooooooboon

ooodooooooboooooooooooobobooboooOoogoao
ooodooooooooooooooobooobooooooooood
coodooooooooobooooooooooboooooooooood
goooobobOoooooooooododoooooobooooooogd
O00000000D0000000000000000 (context free grammar)

8



S — np vp
s —vVp

np — noun

np — noun pp

np — noun np

vp — verb

vp — verb np

vp — verb pp

vp — verb np pp

pPp — prep np

prep — like
verb — swat
verb — flies
verb — like

noun — swat

0220000008

S

N

noun — flies

noun — ants

np vp pp
| | | |
noun noun verb noun verb noun prep noun
| | | | | | |
swat flies like ants swat flies like ants
000 ¢ 000ty
0230000000000 (8]
gooooodod

O0o0000oGooOooON, S, PS)000000000D0O0ODO0ONDOO
000 (non-termina) D 00 0X0 0000 (termina) 0 000 P00 00O O
O (production rule) D1 0 0000 SOO00O 00O (start symbol) D 0000000
O00D0O0POOOOA—a(AeN,ae(NUDY)OODDOODODOOOO
O0D0D00DbO0o220000000000000000€0O “Swat flies like ants”
gb2300bo00bogobobogoboboboobooobobobobobn
oooooboboooogcekKybooooooooooooobDoboLRrROO
gboogbobogoboogobooboob

gbgbogogubuobubdoboboboboboboboobodoban
gogbbuogobbdogobboogogbbbuoogbbooooobooogd
000000 (selectional restriction) 0 0 0 00 0000000000000
gogbuogbuogbbodoboobboobbooboooboobboon
00000000 (PCFG; probabilistic CFG) DD 0D 0000000 OOOOO



S —np vp : 0.8 prep — like : 1.0

s — Vp : 0.2 verb — swat : 0.2

np — noun : 04 verb — flies : 0.4

np — noun pp : 04 verb — like : 0.4

np — noun np : 0.2 noun— swat : 0.05
vp — verb : 0.3 noun— flies : 0.45
vp — verb np : 0.3 noun— ants : 0.5

vp — verb pp : 0.2

vp — verb np pp : 0.2

PP — prep np : 1.0

0240000000008

0000000000000 0000 (unification grammar)D0 0000 00O
0 O (HPSG; head-driven phrase structure grammar) 0 0 0000000000
gbboobbodbdoobbuooboobodoboobbobboobadd
gbbogobogbbobbuooboobodoboobboboboobad
gboooboooon
O0o00oooooG@EooooV,E,P,Ssy0ooooooooooooo
00000000 AeNODOOOUOOODA—-0OOPr(A—-aO0O0OO
000o00O0o0oD A0o0oDooooo Yy, Pr(A—-a)=100000000
gbogoboboobobobobobobobobobioboboboon
oooooooonbw,w, - -,w, 00 0000O0OOOOOOOOOSODODOO
0t0o0o0o00o0o00sS & a2 0L ... 2 06, =w, --,w, 00000
tDDDDDDDDPr(t):ﬁPr(pi)DDDDDDDDDD2.4DDDDDDD
DDDDDDDDDDDDEIDDDD“Swatﬂieslikeants”DDDDDtlﬂtQD
0 OPr(t;) = 3.456- 10750 Pr(t,) =2.88- 1040 0000000000000 0
gboogoboogno
gbogobobuodgboobbodbuooobuoobbobbooboob
gbobobobobuoboooboobobobuobuoooobobobood
gbboobbodgbuogobooboobbodoboobbobboobadd
gobuogboodgbooobogboogbboooboobboobobon
goboogbuogobbooobboobbuooobuooboboobboon

10



gobuodobogobboobboobuoobboboboobboobodn
gbogbogboogoooagno

213 0000

gboogogobuogbogbbodobuoobbooboobbooboon
gbobobobodgbobbobuoobobbobobuobbobuodobobb
gobuogogbuoggbobooboooboooboooboonoboo
gbogbbooboobbobbuoobbobbobbuooboobodd
gogbuodgboogobbuogbbodgbbooboobboobuoobDbo
gbogbooboobbobbooboobuodobbuoobooboadd
gboobogboobog2200b0godboooonbobobogno
gbodgbodgbadgodgad

gbooogbbuodgbbooboobobobobbuooobooboboon
gboboboboobobboboboobooboboboobobob
oooooboOooomobbobobboo0oooboboomAD BOD DO
goboodgbooobboobbuoobbboodobooobobboo
ooobo0ooboo0oo0mA0OBOOODDOUOODODODOODOOOD
0000000000 PUODOO0D0D0O0OD000ODAODBOODODOODOOO 21
gogseudboboobobobubobobooobuoboobobommd
gbobobobobo-bobo0o™oboboboboobob-bobo
gbogogboboboogoobobobuonoogobobouooogban

O Ooo0ooogodg ™

I I

O0000A0BOODOODOODODOODODOODOODODOODOOOOOOO
0000000000000 ooDooooboboooDoooo A0 BOO
000000000000 000000000 (feature)0 000 O0DODOO
gdogoooobobobobobobbobdoooooooooooboboboooo
0000000 (@OO00O00000thinglOOODOODO DO animate 000
O000OOaction00)DO0O0O0DO0DOOO0OODOOOOOOODOOOOO@IOO
0000000 [belong-to nation](J O 0 00 0O O O O [agent animate] 0 0 )0 O
0000000000000 0000000DOD00ooDO0@Uuoooooo
Ofposnoun|[D 00000000 [roleagent)0 D)0 000000 O0ODOOO
gogoooobobodooooobobobuooooun

O0000000000oooA0BBODODDODOODOOOOODDDDODOO

O 0o O

11



021:00000000000000000O000ODO0O (9]

goon ooo ogoon ogo ogoon ooo
ogbo-0o0 326 | DO00DOODOOO 69 | O0D0O-00 22
oo-o0 401 |0QOoOoOd 26 | 0D0-00 18
oooo-goo 2100000 126 | 0D O-00 4
goo-00d g|1uoooon 2210000 426
goo-00d 1400000 35| 0000 44
ogo-o0 12 /000000 4100000 230
ogo-o0 210000000 72100000 8
ogo-o0 |oooobogon 61 | 00000 246
oo-o0 roooooogon 2700000 40
o-od 115 | 00o0gn 26 | 00000 30
oo-o0 g1 |obooobgl 53 |0O0onono 99
oo-o0 17 |\oooog2 4 |00000d 56
oo-o0 43| 000003 40 | DO0O0O0 125
ogo-o0 23| 00000000 17| 0o0boog 237
ogo-o0 13|/ 00-000 33| 00000 36
ogo-o0 48 | 00-00 83 | 0D0O0ODOD0 44
ogo-o0 53 | 0D0-0000 1100000 95
ogo-o0 2|1 00-00 22000000 2
oo-o0 6| 00-00 4 |00000 401
oo-o0 15| 00-00 J|(googo 256
ugo-oo 33| 00-00 4 |10000 324
oo-o0 4 (00-00 16 | 0D 0O0OOO 83
oooog 148 | O O -0 16 | 00000 41
goon 102 {0 D0O-00 3|ogoboog 82
ogooogo 110 {0 0-00 4100000 93
ogooogo 11| 00-00 g|1ooobog 233
ogooogo 47| 00-00 o(googo 57
ogooogo 18| 00-00 3|0gooogn 40
ogooogo 68 | 0D O-00 1
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gobuogobuoobbodoboobbooboobbobbboobbob
bobobO0odbanimatel D0 00OD0O0OO0OOOOactiond D OO0O0OMMO
gbobobooboobobobobooboboobooboooooon
gbo-ogbobuogbobuoobobuogbobobooboboboobon
gogbbuoodobbdoodobbooobbbbooobbobuooobbbood
(unification) 0 0000000000000 O0ODOOOOOOOOOOOOOO
O0bo0oobodbOProlog 0D 0O0DOO0OODOOODOOODLOODOODOO
goof

rel-unify(A, B, R) :- member([R, X], B), member(X, A)

ob0Db0oADO0O0OoDoDbOOoOoboBOOO0OO0OO0DO0O00DDODOOOrel-unify(A,
B, AVUOAOBOUUOOOODUORODOUOUOODDDO Omember(X, YYOXOOODO
yobogooboobobuobobobobobbobobobobobooobob
000000000 (goa) D00 D0OO00OO0DODDOODOOODOODOODOOODOO
gboobooobon

rel-unify([animate], [action, [agent, animate]], R)

gbotbomoobgboboboboboobuooboboobrgbOO
UbbogdbdidibR=agent0 00000000 onooooooognd
0A0 BODO0O0O0OO0O0OO0OOOOO0OO0OO0OO0OO0OOOOOODDDOOOOOO
goboogboogobooobbobuoobobooobooobobooon
gbobogodobobodobobobobobobogobobbobaobod
gbboogobodgbogboogoboobbooboobbobobooboad
ooooboooobDADBODOOOODODOOOODOODOODODODOO
gbobooodgbobobobuoboboboobobobobuoooobb
gbboobbodoboobooboobbooboobbobboobadd
gboogboboobooboobboobooboobob

22 0JO0O0O0ogoobooO

gboodboodobboobboobobbobbuoobbuoobbodb
gbboogobodgbogboogoboobbooboobbobobooboad
gobogbuogbbodoboogoboobboboboobboobodon
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gogboobbooobboobboobbuoobboobobuoobobdao
gboogbogoboobuogoobood

221 0000O0O0OOogo

000000000000000000000000000000000
000000D00000000000000(1,10,00]000000000
0000000000000000000000000000000000
0000000000000000000000000000000000
0000000000000000000000000000000000
0000000000000000000000O000000000000
0000000000000000000000000000000000
000000000000000000000000000000

000000000000000000000000000000000
D0wOD0OO0wDOOODOO0OOO0O0O00O{sy,s,-+,5000000000
000O00O00s,--,s0wl000000000001010000000
D00000000wOO0OD0O(MOO0O000000)0000SENSE(w)O
ODO0O0SENSE(w)0OOO0O000|SENSEw)0000000000000
ISENSE(w)|>20000w000000000000

000000000000000000000000000000000
Bar-HillelD D00 00 [11]0Bar-Hillel 0 000 0000000000000
0D000000000000000

Little John was looking for his toy box.
Finally he found it.
The box was in the pen.

John was very happy.

O0O00“en”00(0000D00C0O0)D000D0O0O0ODOOOODOODODOO
gboboboobobobobobobobobobobobobooon
gogboggboboogobooobboobuoobobouoobboooboon
gobuodobuogobbodobooobuoobboboboobboobodn
gobobbooboobod “pen”d000DLO0ObObOOODDOOODOOO
gbogbodgbodad
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222 000000

gboogobuodobogobbodbuogobuoobbobbooboon

00000000000 WeissDOODODOOODOOO[120000000000
gbboogobodgbogboogobboobodoboobbobobooboad
gobobbobbDOobOWeissUODOUOODOUOoOooobOoobOooooono
gbooooobooon

True Ambiguities 0 0 0000000000000 DOO (semantic function) O
oo oooooodooooooonbn
0000000 ooonog “bottom” 0 “of the bottle” I 0 O OO O O
000000000 O00O0O00D0000000d“ftheinning” 0000
000(@U0O00O00OU0D0OO0O0)OD0DOD0DOoU0ODODO0D0ODO0DO0ODOOoDOoOUOOO
000000000 DOTrue AmbiguitiesO 0 OO0 0O 00O OO “degree”
goooodoooooobodoooooobogd

Contextual Ambiguities 1 000000000 0O0OOOOOO0OOOOO
000000000000 0000D0000D0OD0O0 “pase”00 0000

first base (baseball)

military base

lamp base

base register

good “hase”d0dddggooobobbbobbbbbbbon
“base” 0 0 00 0O DO (“irst” 0 “military” 0 0)0 000000000
gboogbogbogobogoood

Syntactic Ambiguities D 000000000 O0OO0OO0ODOODOOOOOO
00000 “Sam plays in the park.” 0 “Sam likes the play.” O 0O O O “play”
0ddddoooooopooooOoooooO0o000oOooooooooo

0000000000000 0d0DO0o0ooDoo0oOooooDOoooDoooo
00000000 0OoO0o0ooO0oo0bO0b0obOOoD0obODOD0obODODUOOoDDOoOO
0 0O 0O 0 True Ambiguitiesd Contextual AmbiguitiesO 0O O O

Syntactic Ambiguities0 0 0 0D 0000000000 DODOOOODOOOOO
000000ooDoooO000d0ooobOooo0Oooooooogooooooo
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00000000000 0bOO00O0o0oDbODOO0o0DbOU0o0oDbOODOobDOOODO
0000000 True Ambiguitiesd Contextual Ambiguitiesd OO OO0 0O 0O OO
000D00Db0O0DbOO00DbOD2210000000000D0000D000DO0O
000000000000 0000DO00DOO00DOOo0ooOoDOoo0ooDOoo0DO
0000000000 00oo0ob0oooO0obooD0o0ooDooDODoOoDOoO0DO
00000000 0OTrue Ambiguities[d Contextual AmbiguitiesD 0 0O 0O 0O 0O O
0000000000000 0D0DOD0O0O0O00D DO Syntactic Ambiguitiesd O O
00000 D00OTrue Ambiguities [ Contextual Ambiguities0 O OO0 000 OO
ooooogoog

223 00000000

gobugobobdoobdobuoboboobouoboboboobobob
ODOwO0ODODDwODOOOODOOO0ODO0O00000wODOOO {s11,%2," " Smn}
gobodoboooogoodbs;0.0wb0000000000y0 w0
gb::0gboobuopoogbobobobobobuobooboboobood
goboboddbwdbbO0o0o0bOU00wb00obboobboobbogon
goboobbuooobuoobbooobbobobooobboobibwd
gbdbouoguobooboubidtbewb bbb obobobobd
gbobobdobdobwbobobobobobobobobobobbob
0000000000000 0000000000000000 {si1,--+, S}
gobodgobbuoooboobbboobuoobbuoobboobboodn
gbooooon

Weiss0 22200 00000 (120 000000000000 O0OOOODO
gbbooobodgbuodgbobuooboobodoboobbooboobad
oo

e O UOOOODDODO
e DO OODOOODLDOODLOOO

coodooooooooooooOoOoooooboboboboobobobooOod
ooodooooooooooooooboooooooooooooood
0000 (common sense) 000 0000000000000 OCOO0OOOOOO
gooboboooodooooodooooboboooogoobogooooadd
0000000 (CycProject0 0)0000D0O00OOOOOODODOOO
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U
U

000000000000 0000000000000KaplanO OO [13]0
00000 bOKeplanOD OO OOOOOOOO0OOOoOoOooOoooOoDO
gbuodgbogbooboobobobobbobbobbobboboo

O000000Kaplan00OO0OO0OO0O00O00O00O(PHOOOO0OO (F1)OP1O
FIOOOBHOOODOOOO(P2)00O0D0000 (F2)0P20 F2000 (B2)0

U
U
U
U
U
U
U

O oo o o

O 0o o o d

00(S)00000000000000000000000000000
000000000000000000000000000000000
00000000000000000000S1000000000 26%0
00000000 0OBL,B20000D033%,36%0 000000000000
DO00KaplanD0 DO OOOO00OO000O0D00O0O0000O00O0O000O00
000000000000000000000000000000000
0000000000000000000000000000
DO0O0O0OKaplan00OOOO00OO0O000O000000000O0000000
000000000000000000000000000000000
000000000000000000000000000WeissOO00
000000000000000000000000000000000
D00000000KaplanD0O0ODOO00O000000000GaledO0O
000000000 (140

— However, as has been found in chess playing programs, attempting to
model the way people do things may not be the best way for a computer

to do the same task.

000000000000000000000000000000000
0000000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
000 (150

000000000000 000000000000000000000
000000000000

U 2.1 0d0b0b0oo0bogbaooboon

gbouoobuogobooboboboobobobobobobobon
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e OO OUDbOOOOLOODLODLDOUDLODODDLOODODLODLOODDOODOD
gboogboogd

e OO ODbOOOOLOODLODLOUODOODODLODOODLDODLODODn
gboooboooon

gbboobbodbuodobbuooboobodoboobbobboobadd
gbogbbgobdogbuoobuogbuooboobooboobobbo

23 0O0O0O0O

gbogobuodgbogobbodobooobuogobbobbooboon
gboboobbgoogbobobobuoboboboboogoobobobbd
gobogbogbbodoboobboobuoogbboobboobbon
0000000 WordNet[l6|OODODDODOOODOOOOOO8OOODOODOO
00000000000 0WordNetO OO OD0OOOO (corpus) 0 OO WordNet
Semantic Concordanced 0 0O 00 O 0O O O (content word) O O O O 78%0 O
gbodgod
gboodgboogoasobogobobobbooboobuoobogbagn
gobuodgbbodobbobbuoooobobbobobboobboobbob
gobodgbboobboobboogbboboboob22300000000
gobdoobogoboobogbogobobobobbobb22300000000
gbboogbobodobuogbogooboobodoboobbooboobad
gbooobobobb

e LD OODOOUOODUOUODLDUOODLUOODLOODOO
e DO OODLOOODLOUOODLDOODLOODLODOD
e D DOODOODOOODLOUODLDOODDLDOODODDODOD

gbboobboobbobbuooboobodobobobbobboobadd
gbooogooo
gbobogoboboobbuodoboobboobuoobbobbooboob
gbboobogbbobbuooboobooboobboobooboad
gbboobbodbuodobbuooboobodoboobbobboobadd
gobuogbogbbooboobbogbbooboobboobobon
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gobuodobbodobbobbuoobbuoobboboboobboobbob
gogoboogoggbbuooooobogouooooboooobbooon
gbbodgbdodgbdogbuooboobooboobobboob

231 0O0O0OO00bOOogo

gogogooobobbbobboobobdoooooooobooboboboooaa

ggooobobobbuodooouobbobbbodooooouobobooboobooa
gdbobdoguoogbobooubooobboobboobbooboobnb
ggooobobbbduodooouobbobobbbuodoooooobobooboobood
gojoododododoododoooooobobbbbbobobuduuuuo o
00000 (bag-of-word approach)d O O O O (selectional restriction)d O O O
ggoobobobboooooobooo

23.1.1 00O0O4ogoboodgod

0000000000000 0000D0O0D00DoOUOoOOoOoI[no

Treadmills attached to cranes were used to lift water from Roman times.

‘erane” 00 (0 0000D0)D00000O0DOOOOOODOOOOOOOO
0000000000000 0o0o0bo00%rane”000000OO0ODOOO
O00000O00bO00o0O0O0oDbOO0bODO0oDbODbOO0oO0oDOOooDoDbOOD
000000000000 00o0ooYft"d0“rane” 00 000O00O0OOO
O000000D0DD0OD0OD0O0OO0O%rane”0 it 00000000 0O0ODODO
0000000000000 0d00DOD0o0oDoo0oOoOoooDOoooOoon
0000O000bOO00bOO0o0oboO0oobbOoobOoOoOOooooOOooon
00000000000 DO0oOD0o0ooOoo0ooDoOoooDooooOoon
000000000000 oOoooOoO0oboDODOoDO0obObOOobOoOobbOOoon
0000000000000 0o0oo0o0oDoooDOoobOoOoooOoon
0000O0o0o0ooO00oboO0oo0oobOoO0oo0ooObOO0obOoOOooOobbOUO0OoDOoOOoD
00000d0ooD0o0oDoO00ooDo0oo0oOooooDooooOoooooon
0000000000000 0000O000o0000DOdn-word window O
Oo0o0oooobooog

0000000000000 0000000OYarowskyD OO (170000
O0O0YarowskyD D00 000000000000 OODO (Roget’s International

O Oo0oooogoooogoood
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Thesaurus) ] 0 00 000000000000 104200000000000
000000000000000000000000000000 100-word
window0 000 000000000000000000000000000
0000000000000000000000000000000000
0000000000000000000000000000000 0 n-word
window0 000 0000000000000000000000O0O000O0
0000000000000000000000000000000000
0000000000000000000000000000000000

00000
0000000000000000000000 n-word windowd 000 O
000OYarowskyD 0O DO OO0 GaleD OO0 [140000000000Gale
00000000000 100-wordwindowD 00 0000000000000
000000000000000000000Pr(uws;)000000000
000000000000000000000000000Pr(ws;)000
s; 0 100-word window D 0 0 w; 00 0000000000000000000O
00000000000, 0000000000000000000000
I1 Pr(ws,) 00 00000000000000000000O000

w in window of s;

ogood
O0000bO0bO0oo0O0ooO0ooDooDooDoobobOobOoooooooon
oo0bo0ob0oDboooboooobuoobobuoooboooobo2s00OonO
0000000000000 00o0o0o0O0ooDDbOOoDoDOog “pen”000OO0O0
000 “writing”, “drawing”,“ink” 0 0D 00 0000000 OO0O “fence”, “farm
animals" 0 0000000000000 O0O0O0OODODODOODOODOOOOODOO
000000000 LeskD0O00OOO0ODODO([7M0Lesk000O0D0O0ODODOODOO
0000O0o0o0o0obooOo0o0ooobOoOOo0oo0obooooobOoooooDon
0000000000000 {“pen”,“sheep”}0 0000000000000
O000%armanimals" 0 0000000000000 “pent 22000 “sheep
"ooopoooobooog

Véronisand [de0 0 000000000 DO0OODO0OODOOODOOODOOODO
0000000000000 9000000000000 0D0OO0oODooOOnO
000000000000 oobobobooboooobobooooooon
goobob0ob0ob0ob0obobOobooboobDUobDOobDUobDUooDUoUobO
000b0obO0obO0obO0obO0ob0obO0obO0obO0obOobOOoboboooooO
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pen' n

1 an instrument for writing or drawing with ink
2 a small piece of land enclosed by a fence, used for keeping farm animals in
3 put/set pen to paper to begin to write

4 AmF slang PENITENTIARY; a prison
pen? v penned, penning [T] formal
to write a letter or note with a pen
sheep n [C] plural sheep

1 a grass-eating farm animal that is kept for its wook and its meat

2 [often plural] someone who does not think independently, but follows what ev-

eryone else does or thinks

3 separate the sheep from the goats to find out which people are intelligent,

skillful, successful etc, and which are not

4 make sheep’s eyes at  old-fashioned to look at someone in a way that shows

you love them

025 000000000 (18]
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writing unit

~N S

word

communication alphabetical

\ /

language: dictionary

_ N

people book

026 00000000000  [20]

gbobobbobdobobobubuobooooooboooooogoogbd
Véronisand [de0 OO0 O 0O0O0OO0O0DDODOOOOOOOOOODOOOOOOODO
gbboobbodbbobbuooboobodoboobbobboobadd
goboobogbboobobogbbobobooboboooboobobon
gbbodgboobobuogobdobooboobobuooboboobobodgbo
Niwa and NittaO D OO0 OO0 OoOOdOoOoOoOoOo0ooooboobuoonDg
0000000000000 0000D00DOD0Do0oDUoOoOooDOoOoDO
gobuogobbogboobbdg2c0bogobboobuoobbognbon
Niwaand NittaOl OO0 OO0 000000 DODOOOOOOO1I0000000000
gboooooboboboooobooobobobuooboboboood
gooobobooobobibdnwod windowl ODOGODODUOODODOOOO
gobuodobuogobboobbuoobuoobbobboobboobbob
gbboogobodgboobogoboobbooboobbobobooboad
gboogod

23.1.2 000OO0OO0O4OogoOd

gboobobuodgboobbodbuoobbobboobbooboob
gbobgogoguobbobooobodooobobobobobooobboobdn
gbogbodgodad

Susan opened the meeting.

Susan opened the door.

0000 “%pen”0J0000M(0CO00O0)0DO0D00OD0O0DOO0OOOm(OOO
O00) 00000000 o00ooDO0DU0O0oOoOooO0oOo0ooOoogO “open”
gboooboboboobouoboboobdb “open” d n-word window [
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‘meeting’ 0 000 0OO0O0ODO OO “open” O n-word window [ “door” 0 00 00 O
000000000 o00o00o0o0ooDoDooooOooooooon

Susan opened the door of meeting room.

00000000 “oor” 0 “meeting’ 0 00D OOOOOODOONO “open” [
00000b0o0o0oo0ooboognoUdn“What did Susan open?” 0 00O 00O O
U0 “pen” 00000000 O0OOOOOOOOOODOO0OO

ogobo0oboobooboobooobooboobuoobouoboooo
O@OD0O00)D0000000oUO “pen”0000000O0O0OCODOOOO
000000000000 M (o000 0)DD000O0O0O0000 “open”d O
000000000000 oob0obuoboobooooDooDoboooooono
goboboobooobooobooooboboobobuobobooooooo
0o00oo0oDoooboooooDooobooog

oboo0ooooboobooooooooooooooooooooboo
000b0obO0obOobOOooDooDooDooDooDooDooDooooooooon
oooboboobogooboooooooooooobooboooDooboDoooooo
000b0obO0obOO0obO0obO0ob0obOobO0obO0obOOobOOoboboboooooO
gbooboboobooooouooooooooooboobooboobobooDbO
doboboobodobooobob0ob0obobooooobUobUobUoooooo
oo0oooooobooooo

BrownOOOODOOOODOODODODODDLODOODOODDODODODODODOOOOODOOO
U00b0ooooooboobobobOobOndnd binary questiond O 0O O
0000000000000 00000 [21)0binary questiond O M 0000
0o0oboob0obobwdOOobOO0ob0obO0oboooboobOobon “binary”
00000b0o00b0o0bo0o0bO0o0b0boOdnUUdbinary questiond O
oooooood

e IO ODO

gboooboooon

gboooboooon

gbogbooboobbouoobobobooboob

gbogbooboobbouoobobobooboob
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e b OODOODLDOODLDDLDODOODDODLODDODODOO
e b OODOODOODLDDLDOOODDODLODDODODODO

gbobooboooooooooooobobobobobobonb
gbobooooboobobuoboboooobobobobooono
gbobobobooboboboboboboboboboobonn
gooobobobobobobooooooobooouobooboobon
gobooboboboobobobobobuobobobooobob
Hearst O partial parsing0 D 0 0 0000000 O0OOO0OOOOOOO
gooobgobobobobobobobooooobouobobobon
O000000 [22]0Hearst 00000000000 DODOODOOOODOO
gboboboboooooooobobobobobooobobonb
gbobobobobobobuoboobobooboboboboboo
gbobooobobobobooooooboboboboobonn
googoboboboboboooooooobooboobooboobon
gbooboboboboboboboboboboboboboboon
gooobobobobobooboboboooobouooboobooobon
gobobobobobooooboboboobgobobd
Lngd0Ogooboboobooboobobobobbooboobuoobo
0000000000000 000O0o0o0ooOooDoOoO230LinCO
gbobobgogboobobobo2100bgoboooooboobobo
gboobooboobobboobo™@booboobuoobuoobon
goboboobooboboobobbmb 00000000 0OD0O0
gobbobtbwdbbobbooooobbbboooobbbbuooogn
00000000000 (local context) 00000000270 Lin0 0000
gobobooboobbobboobOobOodl subjladjnlcompl 0O
0000000000000 0000A0 (subject)J 0 OO (adjunct)00 O O O
(first complement) 0 0 00 00LnO0 000000000000 O0O0OO0OO
gbobobobobobgoboboboboboboooooboboobn
goboboboboboooboobuoboboboboboboooboooo
gboboobobgobobobuoboboboboboboobobob
gbooobooboboboboboobuobuobobooog

O oo o d
O O 0o ooogo o o

O ooooogogoo o

O 0o o o d
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compl
spec  subj / Spe;(m
N AN YN\

The boy chased a brown dog.

U

Word Local Contexts
boy (subj chase head)
dog (adjn brown mod) (compl chase head)

0270000000 [23

232 0O00OO0O0O0OOO

ggogoooboboobobboobobddoouooooboboboobooboboggo
goobooboobuoobuodbboobbobobobobbuouobuoobo223
oo oboboobobobobbobooobooon
gdooooooooobbobbboboodoooooobobbbobobbo
ggooobobobbuodooouobobbbboooooouobooboboobooood
00000000 (knowledge acquisition bottleneck) D D 000000000
googon
gpoobbobuogboboobdoooobobboobouoooboaooo
bbbt obouobobonboo
0000000000000 0000000000000000 0 (supervised
learning) 0000000000000 OOOODOOOOOOOOOOOOOO
bbb uoobouoobooobnoobboobuooboono
000000000000 00000000000D0O (unsupervised learning)
ggodooboobobbbodoooouobbbboodoooooobbooboood
ggogoobooood

23.21 000000000000

gbogobobuodgboobbodbuoobbobbuoobbobboob
00 (training corpus) 0 D0 000000000000 OO0OOOOOOOO
gbboobbodboobooboobbooboobbobboobadd
gboboogobodgbbobbuooboobodgboobbobobooboad
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The proposal will not now be implemented

| —
| T

Les propositions ne seront pas mises en application maintenant

028000000000 [24]

goddddoooogoogbbobbbobbboobbooboobbooboooooo
gddooooooooboobobbboododooooooobobboobooooo
godoooooooboobbbbbbbobbodouodoooobbobobboo
gogogoobooobooooood
goooodobobobobobuobobobooobob231200b000
UOBrownOOOO00O0OO0OO0ODOOOOODOOOOBrownD0oooooonon
gdooooooooboobbobbbooduooooooobobboobooooo
0000000000000 00000000000000O00O0O0OO [24)0
gbooobotd “dwty’0booboobgobooboobooboobobo
dobob0obob0obob0oboboboboboooobobOon “duty”D
“droit”(0)0 “devoir” (0 0 )0 00000000 DOOOODOODOOODO “droit”
D00 “duty’ U0 000000000000 evoir’D 0000000000
O0000O0BrownOODOO0OOO0O0OO0O0O0O0O0O0OOOODO (parallel corpus)
000000000000 HansardsD OO OODODOODOODODODOOODOO
gogdobbooooboboooouoboo28obobooobnbboooobo
000000000 @M0D00O0O00) 000000000000 OBrownd
obodbbOdUdanchorpoint0 000000 OO0OOOOODLOOOODOO
000000000 oO0oOoOoooooooo9YY%o000o0oo0o0oooOn
goboooooboooooboboodBrownD D ODOOODDOOOODODDOOO
ggooododooooooooooobooooboobbbbbbboooodad
ggoobobbooooooobooo
goooogbogboboubobboobobbooboobooboooo
0020000000000 000000000O000ooooooooooo
00000000 (WordNet Semantic Concordancedd EDR Corpus([26] 0 O )00 O
O0000000000000000O0OOStetinaand NagaoO OO 270000
Stetina and NagaoO 000000000000 O0ODOO (PNT,MNT,HNT,
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MS HS RP)ODODODODODOODOODDOOOODDOODODODODOOODOOOOOOO

0

0000 (Chomsky’s normal form)0 00000 (A — BCla (B,C € N,a € ¥))

gobuogobobuoobboobodobboobodobboooboaognn
gogbuogboobobuogbobooboboobodobooobooon
gbobbuoogbbodoobbobooobooobbooobboood
gbobodgbogbbogbbuooboogbooboobbooboon
gogboodobbbodobbooobbuoobobooobboobobb
gobuogbobuogbbogoboogbobooobooobooonon
gboobbooboobooboobuogobagod
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000000000000 “ire” 00 00O “go off or discharge” 0 “terminate
theemployment’ 0 000 000000000000 OO0O0OOOOOOOO
O00DOD0oOO0oOobooobooooag

My Cousin Simmons carried a musket, but he had loaded it with bird
shot, and as the officer came opposite him, he rose up behind the wall

and fired.

“musket” [0 “loaded” 0 “bird shot” 0 0 0 0 O O “fire” 0 O O O “go off or discharge”

000000000 00DODOO0ODD “terminate the employment” 0 O O 0O O

0000000000000 oooo0ooo0ooDoooDoooDoooDoooDO

O0000ooDbooOoODO000oODoDoODoU0O0 “re"000DDOOOOODODO

00000000000 DOoOO0O0oOoooooDoooooOoon
OO0000oOooooooo

Police said Haga was immediately fired from the force.

00000 “Haga”(OO)O “ire 000000000 O0ODOOOOOCOOOO
gbboobbodbbobbuooboobodoboobbobboobadd

000000000000 D0O00 Brown Corpus (WordNet Semantic Concordance)d EDR
Corpus0 OO OODO0O
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00 3.1 0000SO000000000 (w,)DOODO0OD0OwOODOOOO
WwO0ODODODO0D0OD0D0D00D000Owho«' 000000000000 (@MDO0OO;
dependency) 0 O 0 DwO OO (head)J w0 0 O O (modifier) 0 0 OO 1

00 3.2 0000 SO0OO0O0OO0DOODO0ODDOODOOODOoDOovVOoOoDOOooOoooDO
goboooobbfrepbU0bbboorrpdbboobbbobobbo @
oo uououuooa
O(V,E)DO0OO0OO (dependency tree) 0 0 OO 1

00 3.3 00000 (V,E)00D0000000weVOOOO00O {(ww)
w' eV, (w,w')e E}0000O0,0000{(vw,w)w eV, (v,w)e 0000
[,00000000o0o0o0L,=00000w00000000000 (root)
00oo00ooo,=00000w00 (leaf)DOODO I
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said
sug . S fired - (said, SUB, Police)
. e (said, fired, OBJ, Haga)
l' 2 / N . (said, fired, was)
Police .OBJ > from L . )
M ‘. (said, fired, immediately)
m ! was_ immesiately b (said, fired, from, force, the)

Haga - - force
X

the

0310000

00 3.4 ODO000O(V,p)DO0O00O0O0O0DO0O0OOO0OO0OO0DOOOOOOooOO
00000000 (we, (wo,wr),wy, (W1, W), W) D weD O w, 0000
(path)0 O OO 1

00 3.5 00000 (V,E)ODOODODOODDODODODODODO0ODO0OO0OO0OO00O00 (word se-
quence) 0 0 00O 1

Oooooooo(V,E)Oly=000OOOODODOOWevVOOOOWOO
O000000weVOOOI,=10000000000000 (wo,wy -+, W)
O000000w, # w, 0000000 (V,E)0 000 (directed tree) 0 O 0O
0000000000 DOO00DO0O0D0D00DOD0oO0oDOOoo0oDOoOoooDOon
00000000000 0b000DO00obODOO0o0oO0oo0obOODOoDbDOOoODO
(wo, w1, -+, w,) DO0ODOO0OOOOO

03100000000000%003.10000000000 “aid’0000
O O “Police”d “Haga” [ “was” “immediately’ “the” 0 0 0000 OO0O0O0O0O
o000 3.1 00000000 boooooooog

3.22 0O00OO0OO0OO0OOO0OOOO

000000 (alignment) 000000 AO0DOO0DOODOODODOOOOOOO
000000000000 00D0([3,360k=2000000000000

20 3100000000000 “UB’0“B’0000000000000000000
0000000000000000000000000%UB’0000%B))000000
0O0o0O0(@OoOo0)d
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( cake, made, at, home)
(meeting, at, room, 102 )

v
-0

032200000000000

000000000 (pairwise alignment) 0 0 D00 000000000000
gdoooooooooooooooobooooooooooooooaad
0000000000 (0320000000000 0Do0oUooooOoO
000000000 (gap)D0C0O0CODO “"O00000D00D0DODOODOOOO
320000 “made”, “1027 0000000000000 0OOOOOOOOO0O
goddooodooooouoodoooooooooooouoooooa
0000000p= (wp1,wp2, - Wpm)Dq=(wy1,wy2, -, w,,) 000000
N>mn)0ODOO0Yp = (wy1, Wy, Wy n)Oq = (wy1,wy 2, , Wy N)
0000000000000 D00000yoD¢d00D0D00pdg0OODOO00n
00000DO0oOo0o0oooooooooDOoooDOoooDoooooog o
000000000000 0D0000DOO00O0D0000O0DODO0O00O0DOOO
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d(w,w') = max (1 —2- (sd(s;,s}))?)

1<i<m
1<j<n

DDDDDDD(w,w’)DDDDDDDDDDDDDDSd(Si,S;)DDDDDD
s;0 550 O O Semantic Distance[27] 0 O O °0 Semantic Distance 0 O WordNet [

30000000 Semantic Distance 0 0 0 0000000000 O 0O Stetina and Nagao O
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|

glbobobobobobbobuodgbuogbuogbuooboobonobo
DooooooooooVv,,, booooooooo

oo2000000000000000000000000000000 Eyy,
gboogooogbdgn

38



gbos3sboboboobogoboobooboboboboobooobobobon
OO0(@O00o0o0o0o0o0oo0)Do0oooooooooooo

gbobooobodobobobbuooboobodgboobboobooboad
gboobogobogobogobod
34 UO0OOOgO

gboogbogbouogbogbuogbooobouogooood

googoogoogod

Step 1 000 wOOOsy,s, --,5,000000000000000000
ooooo0ooPp,BR,---,P,000000

Step2 000 wOO0OO00O0S, 000000000000 (V,E)D000O0
Step 3 (V,E)JODODODOODOOO0ODQe, 00000

Step4 P,0 Qs, D00 00O sim(P;,Qe,) 000000
k =argmax; sim(P;,Qs,) 0000000 s, 0000000000

Step l1OO00O0O0O0OOOOOOOODLOOOOOOOODOODOOODOO
gboboooooobobobobobobobobobooobooas4an
O0b0O00OO0Step20000000000O00ODOOOOOODOOODOODOO
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le: (appended,0BJ,close-up,of ,one,of ,band,firing,straight)
(appended,0BJ,close-up,of,one,of ,band, firing, OBJ,revolver,his)

(appended,0BJ,close-up,of ,one,of ,band,firing,at,audience,the)

Qs, : (fired,into,bed,the)
(fired, OBJ,slugs,several)

(fired,were)

s, : (was,fired,been,have)
(was, fired, OBJ,shot,the)

(was,fired,from,hotel,either)

Qs, : (fired,are)
(fired, OBJ,guns, the)
(fired,carry,to,vault,the)

033:00b00b00b0oog

3000000000000 00DLDwDOO0O0D0ODOD0OO0DDODODOODODOOO
0000000000 wODODODODUODODODODODODODOODUODUODUOOwDhODDDO
00000000000 oooobooooD0bbwO OO0 s, 0000000
000 8,5,---,5000000S5(1<:<)000000000000 Qg
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0000000bOO00bOO0o0obOoOOoo0oboOOoO0oboDODoODOoUoDODODOoODO
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00000000000 000000000D000000O0O00 (sequence
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40



(i) (fire,0BJ,weapon,the?)
(ii) (bet,that?,.x, [SUB|bel)

(iii) (drug)
03400000000

bbbz 00000000000040

w UbwdbOogbuogobooo
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wilwel--lwnd  nonpgooo
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O0000O000DbOobOoO0oDbDOgnassd “ire”d 0O “go off or discharge” O
“terminate the employment” 0 D 000000000 O0OO0OODOOOOOOO
gbogbbooobooboobobbooobon
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go off or discharge‘

P, py: (fire,SUB,person)
p12 ¢ ([firel|set_up] ,0BJ, [weapon|rocket])
p1s : (fire, [on|upon|at],physical_object)
p14 : (load, [into|with] ,weapon)

terminate the employment

P, poy: (fire, [SUB|by], company)
pa2 : (fire,0BJ, [person|people|staff])
pas @ (fire,from,organization)
poy o (hire)
pas : (job)

O35 “fire"000000O00O0OOODOOOODO

3.42 UO00OO0OOOOO

Step A0 0 O0Step 10 0000000000000 P,PR,,---,P,00000
O0sy,s9,---,5,0000000000000D0OO0000O0DO0O0OO Qs O
00000000000 @B.HDO0000 sim(P;,Qs,)0 PO0Qe, 00D0O0OO0
00obooooboboQs, 00000 bppO00Db0ODO0ODODODOO
goodooooood

sim(P;, Qs,) = Y (a; + max AS(pj, qr)) (3.1)

€
pseP; a€Q sy

000 AS(p;,q,)0003.603.703.800000000000(3.1)00p;0
000000 (x1,20,---,2y) 00000000000, 0000000000
00000d(z,w)0DODDODODODODODOOODOOOOO

d([wy lwal- - lw,],w) = max d(w,w;) (3.2)

1<i<n

d(“.7 w) = 0 (3.3)

0@B3) 0000000000000 «”0000000oo0ooooooOooO
0000000000000 -1 <dw,w)<10000000000000
gboogogbogbogooboobagn

0(31)0000q0000000p,0000000000D000000O0
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s, : (think,is,to,keep_away,and,try,then)
(think,is,to,keep_away,and,try,to,find,0BJ,way,a)
(think,is,to,keep_away,and,try,to,find,0BJ,

way,to, bury, OBJ,hatchet,the)

s, : (seem,to,buried,all_but)
(seem,to, buried, OBJ,hatchet,the)
(seem,to,buried,and,preparing,for,relationship,new)

Qs, : (be,wrong,to,welcome,not)
(be,wrong,to,welcome,0BJ,decision,the)
(be,wrong,to,welcome,0BJ,decision,to, bury, OBJ, hatchet,the)

0 3.6: O 00O “bury the hatchet” DO 0 OO OODO

gboogod

w; if max AS(p;,qx) > t;
a; = J QLEQS, ! ! (3.4)
v; otherwise

w0y 0OODODOp 000000000000+ 0p,0000000000
000000000000D00000035000000000000000
0000000000000 000000000000000000000
0000000000000 00000D00000000000000400
00000
00e0000000D00000000000000000000000
000000000000 00000000000000000000000
0000000000 0000000000000000000000000
0000000000000 00000000000000003.60000
0000000 “bury the hatchet(0 D0 0) 000000000000 00
00000000000000 (bury,0BJ,hatchet,the) 0 00000000
000000000000 00000000000000000000000
0O p = (bury,0BJ,hatchet,the) 00 DDOO0D0OO0DODO0OODOOODN
¢0Dp0 00000000000 0p00O00040000000 AS(p,q) =4
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000 (@03.603.800)000p000000000DO0O0O AS(p,¢)=40
O000¢dO000000 (bury,0BJ,hatchet,the) 0O O0O00OO0O0ODOOO
000000000000 0D0D0O0 “bury the hatchet’ D 00O O0DO0ODODODO
00000000 b0oo0ot=400000«000000000000000O
0000000000000 bO00DDOOOODDOODODOO

O0000000000000000O0O0 (intransitive verb) D OO0 0O O
0000000000 “bother” 0 OO “take the trouble to do something” O [0
O0000000000000p= (bother,0BH) OO OO OOOAS(p,q) =2
O000000q00 “bother”D0000000ODODODODODDOOOOODODOO
0000 “take the trouble to do something” 0 U 0 D0 O00OODOOOOOOO
O000000o0oboboDoODoODoODoODObO0O0t=200000«0000000
000000000 other” 0000 0O0O0ODO0OODOp0OOOOODOOO
oooo0o

0B.1) 0000000000000 000000000000 Pueed
0000000000000 000000000P 0000000 speU
ogad

3.4.3 000000

0370000000000 “re”00000000O0ODOOOOO0ODOOS,
O “Police said Haga was immediately fired from the force.” 0 O O O Step 10 O O
0350000000000 RPAO0RODODOOOODODOOODOStep 20Step 30
00s, 0000000000 Qs, ={¢1,%,9,9,¢:}000000 (0O 3.100)0
Step400 AOROQs, 0000000 B1)OOODODDODODDODODOOODODOOO
3.1)00000000000QRs, 0000000000000 O0 AS(p,q) O
goboooo37booooboboo0oobooooboooobooooobo
ooobD0Qs, 0000000000000 00O00O0e, 00000000
Ob0000w;,=v;=t; =00000000000000000000000
000000000000 ooo00bDo0o0o0ooDo0oo0oooooooDg R
0000000 “terminate the employment”J O 5,0 O 0O 0O “fire” 0 00 OO
ooooooad
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Sw : “Police said Haga was immediately fired from the force.”
¢ : (said,SUB,police)
q2 : (said,fired,0BJ,Haga)
q3 : (said,fired,was)
Qs : (said,fired,immediately)

g5 : (said,fired,from,force,the)

P, argmax,, AS(pj,qr) maxg AS(p;,qx)

P11 42 1.0000
P12 42 2.7550
D13 42 0.8200
D14 42 —1.8637

sim(Py, Qg, ) = 2.7113

Py argmax, AS(pj,qx) max, AS(p;,qr)

D21 s 0.9592
D22 42 3.0000
Pa3 qs 2.9688
D24 - —1.0000
D25 G2 0.9592

sim( Py, Qg,,) = 6.8871

Ug3n-o0ooubogno
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3.5 00O

000000000 ooDo0oooooooooDooooooooooonn
dboboboobooboobooobooooooboobooboooDooboooboooo
0000000000000 0ob0obDobooboboboobooooooono
00000000000 4000000000000 0DO0DO0O0O0DOOOO
oooooono

00000000000 0DO0000DO0O0D00DO0O0OSENSEVALO
OOOSENSEVALOODOOUOOODDODDOOOOOODODO SENSEVALD 19980
0000000000 0OSENSEVALOODOOOOOOOOSENSEVAL-20 0O
0000201 0000000000000000D0O000OSENSEVALODODO
OO0 SENSEVAL-1OO0O0O0OD0OD0OO0O00ODO0OO0O0DOOD0OO0O0DOoooooon
O0000D0D0DO0OSENSEVALO SENSEVAL-10 000D O D OSENSEVAL-
100o0oo0o0obo0obgoobooDbooDoooDoooDoooooDOon
oon

0000340000000 00000000ODLDODODO0ODOOODOOoOOn
O00D0000O0O0OOOSENSEVAL-1OOODODODDODDODODDODDODDDODDDODODOO
000b0obO0obOO0obO0obO0ob0obO0obO0obO0obOOobOOobobooooDon
O0O0O0OO0OOSENSEVAL-1OODODODODODOOODOOODDOOOOOOB1)00
00o0000o0oU0ooO0ooDOooooooooooo@B4oooooooo
w;Oo;0¢,000000000000000000CO000O0O0000000
O00000000DOStep20000000 Apple Pie Parser[39]0 000 OO
O000D00O0OApple PieParserU 00D O0O0O0ODOOOODODOO “suB”0 “0BJ”
000o00obO0oooDooDoooboooooooon

03.10000000000000SENSEVAL- 10000000 0OOOO [40]
O0000000D0D0000O000 fine-grainedd mixed-grained[ corase-grained [ [
00000000 O0oDoD0o0oDO0o0ooDoD0ooooooooDoooooooon/
0000000000000 0O0ODOODOSENSEVAL-1ODOOODOODOODO
0000000000000 000000D00000O000400000 3.80
0000000000 oobuooo“et"0 000000 DODOOOOnO
obOooooooOoO0ooooboboobObOOoboobobobOOo0oO0bobe,OOODOO
OooooooooootwOuyO000000000

‘0000000 http://www.senseval.org/ 000000000000
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0O 3.1: SENSEVAL-10ODOO0OCOCODOOOO

0000 000 | fine-grained mixed-grained coarse-grained
1.000/1.000 1.000/1.000 1.000/1.000
amaze 70
(1.000/1.000) (1.000/1.000)  (1.000/1.000)
bet 117 0.880/0.880 0.897/0.897 0.906/0.906
(0.778/0.778)  (0.786/0.786)  (0.838/0.838)
bother 909 0.900/0.900 0.900/0.900 0.900/0.900
(0.866/0.866) (0.880/0.880)  (0.880/0.880)
bur 9201 0.667/0.667 0.678/0.678 0.682/0.682
Y (0.572/0.572)  (0.578/0.578)  (0.592/0.592)
caleulate 918 0.950/0.950 0.950/0.950 0.950/0.950
(0.922/0.922) (0.922/0.922)  (0.922/0.922)
0.645/0.645 0.704/0.704 0.726/0.726
consume 186
(0.503/0.500) (0.586/0.583)  (0.616/0.613)
derive 917 0.751/0.751 0.758/0.758 0.760/0.760
(0.664/0.664) (0.677/0.677)  (0.687/0.687)
oat 999 0.616/0.616 0.655/0.655 0.672/0.672
(0.555/0.555) (0.614/0.614)  (0.629/0.629)
ivade 907 0.686/0.686 0.766/0.766 0.778/0.778
(0.556/0.556)  (0.623/0.623)  (0.662/0.662)
. 0.942/0.942 0.942/0.942 0.942/0.942
promise 224
(0.906/0.906) (0.911/0.911)  (0.911/0.911)
sack 173 0.989/0.989 0.989/0.989 0.989/0.989
(0.978/0.978) (0.978/0.978)  (0.978/0.978)
0.935/0.935 0.978/0.978 0.978/0.978
scrap 186
(0.898/0.898) (0.978/0.978)  (0.978/0.978)
: 0.768/0.768 0.768/0.768 0.776/0.776
seize 259
(0.714/0.714)  (0.714/0.714)  (0.753/0.753)
all items 9501 0.811/0.811 0.831/0.831 0.838/0.838

(0.709/0.709)

(0.742/0.741)

(0.755,0.755)

0000000 /oo0”00000o0ooooOoO
O0OCOOCCOCOOOOOSENSEVAL-1IODOODOCODOODO
gobooobooboo
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(519907)

(bet, [onl|against], [horse|jockey|racel) (0.00,0.00,0.00)
(bet,0BJ,possession) (—5.00,5.00,0.00)

(bookmaker) (0.00,0.00,0.00)

(ladbrokes) (0.00,0.00,0.00)

(bet,with,possession) (0.00,0.00,0.00)

(519916)

(bet,0BJ,possession) (0.00,—5.00,1.80)

(bet, [onl|against], [horsel| jockey|racelracing]) (0.00,0.00,0.00)
(bookmaker) (0.00,0.00,0.00)

(ladbrokes) (0.00,0.00,0.00)

(521071)

(bet,0BJ,person) (0.00,—5.00,1.80)

(bet,0BJ,possession) (0.00,0.00,0.00)

(bet,that?, .*, [SUB|bel) (0.00,—5.00,1.60)

(bet, [onl|against], [horse|jockey|race|racing]) (—5.00,5.00,0.00)

(519908)

(bet,will) (0.00,0.00,0.00)
(mind,betting) (0.00,0.00,0.00)

(bet,0BJ) (—4.00,4.00,0.00)

(bet,SUB, I) (0.00, —5.00,2.40)

(bet,that?, .*, [SUB|bel) (0.00,—1.00,1.60)

speculate | (520051)

(bet, [onl|against], [act |attainment |status|business]) (0.00,0.00,0.00)
(bet,0BJ,possession) (—5.00,5.00,0.00)

(bet,that?, .*, [SUB|bel) (0.00,—1.00,1.60)

(speculator) (0.00,0.00,0.00)

(rumor monger) (0.00,0.00,0.00)

(520048)°

(bet,that?, .,be) (0.00, 1.0, 1.60)
(bet,0BJ, [1ifelass],your) (0.00,—6.00,2.90)
(bet,that?, .,SUB) (0.00, —1.00,1.80)

(520048)"

(bet ,SUB, you) (0.00, —5.00, 2.40)

(bet, [can|bewilling tol) (0.00,—4.00,1.60)
(bet,that?,.,be) (0.00,—1.00,1.60)

(bet, [that] , .,SUB) (0.00, —1.00,1.60)

(520050)

(bet,SUB,I) (0.00,—5.00,2.40)
(bet,on,it) (0.00,—5.00,1.60)
(bet, [wouldnot|domot]) (0.00,—5.00,1.60)

038 00 et"d 0000
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3.6 U0

0000000000000 0000000000O0OSENSEVAL-1O0O00OO
gobboooboo0oobboooooooboooobboobooob s1oooobo
0000000000000 00000000o0oo0ooooooo’oooon
gbob0ooooooboooob0obobobobooboooboDUoboUoboOon
0000000000 fine-grained scoringd 0 000 O 142%0 00000 O
0o00ob0obOobO0oo0oooDooDoboooobobobooooooooon
oboooobooboooo

032000000000000000000000O0O0O3.1003.2000
000000 “calculate”d “promise”d “sack” D D 0D OO0 O OO0OOOOOODOO
0000000000000 00000“ury’d “consume” “float” 0 “invade”
goobooboboobuooboboobboobooobobobbUooboooo
“calculate” ] “promise” 0 “sack” O fine-grainedd O O O O O O entropy D O O O
0 0.98200.98200.1320 0 00 0 0O O O “bury”d “consume” “float”d “invade”
00000 2.75902.21803.33302.1950 00 (34|00 0000000 OO entropy
00000000 b0ob0o0oooboob00b0bdlentropy0D DO ODOODOO
000000000000 oob0oboboobooooboooooooon
obooobooooboobobuobooooooo

Jo0odoo0ob0o0ooboooooooooooooobooooobooooo
0000003.60000000d(w,w)0000000000D0OO0OODODOO
0 0 O O OSemantic Distanced WordNet O D 0D 0D 00000 DO00OOO0DODOOO
ooooooggs.ebbobbobobbbobbbobobobobbobobobobobboon
00000000 b0bOo0o0oooObOo0o0ooobooDooo0obooOoooDon
000000 000ddg= (fire,0BJ,gun,a) U0 OO OO 350000000
O00000DDOO00O0oD0DbO0O0 p= ([firelset_upl,0BJ, [weapon|rocket])
00o00Db0o0oDoO0oo0o0obooDbo0ooDoobOooDoOOoooobOon “gun”
0 “a professional killer who uses a gun” 0 D D 000000 O0OOODODOO
p' = (fire,0BJ, [person|peoplelstaff ) 00 000000000 ODOOO0O
oobobobooboobobob0ob0ob0obUobUobDUooDooDooDoooo
O000AS(p,q) —AS(Y,q) =01150000000000000000000O

S“amaze’ 0 0000000000000 O0O0ODOOOOOOOOOOOOOODOODOD
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U32z0uodbouogoaooboobaonon

0000 | fine-grained mixed-grained coarse-grained
amaze 1.000/1.000  1.000/1.000 1.000/1.000
bet 0.924/0.916  0.932/0.925 0.932/0.925
bother 0.976/0.976  0.976/0.976 0.976/0.976
bury 0.928/0.923  0.930/0.925 0.933/0.928
calculate | 0.954/0.950  0.959/0.954 0.959/0.954
consume | 0.944/0.939  0.955/0.950 0.958/0.953
derive 0.965/0.961  0.965/0.961 0.965/0.961
float 0.927/0.923  0.938/0.934 0.943/0.939
invade 0.921/0.912  0.922/0.913 0.924/0.915
promise | 0.953/0.953  0.962/0.962 0.962/0.962
sack 0.994/0.994  0.994/0.994 0.994/0.994
scrap 0.981/0.981  0.995/0.995 0.995/0.995
seize 0.921/0.921  0.921/0.921 0.929/0.929
all items | 0.950/0.947  0.955/0.952 0.957/0.954
00000 “Cc00/o0o0”’00oo
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0 d(w,w)0 0000

L

d(“gun”, “weapon”) = 0.990

L

d(“gun”, “person”) = 0.875

gbogobogoboodgod

000000000000 0000000000d(w,w)ODDOODDODOOOO
gbogbogobuoobuogbogbooboobobobobbobbob
0000000000000 00000000000000 41,42, 43, 44]0
gbobobooboboooogboboboooguobouoooboogan
gbogbogobodobuodgbogoboobonbon

3.7 0O0OUO

gboogoboogogboboobogobboobuogobbobbuooboon
gbboobbodbbobbooboobodoboobbobbooboadd
gobooobuoogoboobooobuoobobooobboobboon
gobuodobbodgbbuodgboobboboboobobooboobbob
gbobobdobobdobobobobubdooboboboboooon
gboboboboboboubodoooboboobobobooooooon
0000000000 0DDOO0O0O0O0OD0DODOOSENSEVAL-1OODODOOO
O000000o0o0o0ooooooobbobobbbbbDbDbDbODOD SENSEVAL-1
0000000000000 00000000 42%00000000000
gboogboobooboobogobuogoboogoogn
gobouobubdobobdobooboobooobdoboobobobobob
gboogobogboobooboogoboagno
gbuogbuodgbooboobbobbobboobobobodobagnn
gboobobooboboboboboboboboboboboboobbo
goboodobbuoobboodobbboobbooobbooobboodd
gobuogbooggbooobogboobbooboobbooboon
gbboobbodobodoboooboobodoboobbobboobadd
gboobooboobobon
gbboodboodbbodobboobobbobbuoobboobboob
gbgbooobobobooooboobobobooboobuobobobd
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gobuogobuogobbodobbogobuoobboboboobboobodn
gbogbogbuoobuodobuogbuooboobobobobbobbob
gobobbobooooboobouobobbo40bbOobOo0obOoOonn
gbboogobogbbobbuooboobodoboobboobooboad
gboboobbobbobbo
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40

Jobbotdgggbootdgdgoiotd

g3gbogbogbobobuoboobobobuooooboboboobn
0000000000081.1%000000000000000000O0D0O0
gobobogobbodgbobuogobbuoobobboodoobbooboboo
gbogobooboobbobbbobbobbobboobooboadd
gboogbogboogbboobodgbboobbobbuooboobod
gobuodgboobboobuoobboobboobboobbuoobDbo
gboogbogbobobboobuoobuooboobobobbooboo
goboodgbbodobbuoobboodobboobbbooobobodd
gobuogoobooobboobboobbuooobboobboboboo
gboogbogo32nuggouoobooboobonbb

O Oooooogogoo o

4.1 0OO0OO0O

gs3booouobooboooobooobooobooobboobooobogob
gogbogbbodobboobobbodobbodobuoooboooboon
000000000 D0O000O0O0ODDbOO0OO0OO0DDOOOSENSEVAL-1000
000000000000 081.1%0000000000000000000
gbobogodgboobbuodoboobbodobuoobbobbooboob
gboogbobobbooooboboboobuogobooboobboboobran
gbboobbodbbobbuooboobodoboobbobboobadd
gbboogobodgbuogbogoboobboobooboobbooboad
gbboobbodobooboobooobodoboobbobboobadd
gboogbogbgobobuobooooboobobobuooboboboood
gbboobbodboobooboobboboboboobobboobadd
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gboboobbobooboobbduodgbuodobaogobaodoboadd
g3dbodgbuogbouogbuogobooboboboboboobononb

e D OODOOODOODLDOO
e DO DOOODODDODODO

gbbooobodgbuogbogoboobbooboobooboobogad
gbboobobodbuodoboobuoobbooboobbobboobadd
gbgoboobobgooooboobdobobobooboboboooon
gbogboobuodobuogobuogbuoobobbobbobbobbob
gogbuogoboogdgboobobogboogbbooboobboobbon
gbobobdoboodguobobuobobbbobuoboboboboobon
gboboogobodgbuogboogobogobbodoboobboboboobad
gbogbogno
gooobobobobouoboouoboboboogobouoboooon
gbguobdooboboobdouobobbooboobooboboobooboon
gbgoboobobgboobobobouobobooboboboboon
O0OOoO0o0b0Db0oOoooObDO00ob0bOoOo0obODbOOs3go0nDOSENSEVAL-
ijgoobgogbbobdobbobooboobouobooboobooboon
gbogbogobuoobuodobogbuoobooboobobbobbob
O0O00OoooooDoODoOOo0o0O0ooboboDDOOO0OSENSEVAL-1IDDOOO
gboogbogboobooboogobagno
goboboobgobobooo4200000000000000000ODO0
gobuogbogbbooboobbuoobboboboobboobobon
gob430 0440000004500 0000000000000000000
gboogbobogoboodgb4e0bonobonobo

4.2 0OJOO0OOOOO

gs3oobbooobooobooobooobouobooooobooobogonb

0000000000000 00000000000000O0DO00O0OO (34)
godoobobbbDe;000uoggoooooddodiin w000
goboogbuoogobooobboobbooobuoobobooboboon
gboobbooboobooboobuoobogbagn
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0(31) 0000000, 000000000000000O00O0DDOOO0
gbdoooboobgs4d42n0bgoooouobobooboboooobood
gobuodgboobboobuoobbodobboobboobodobobdao
gbogbogboogbboobbobbobbobbuoobooboad
gobbodobbuoooboooobbuoobboooboooboodd
gogbuodgboogobbuoobuoobbodobboobooobuoobbo
gobuodobbuodobboobbodobbooboooobbooboo
gboggbogoboodgboooogad
gboobobuodgbboobboobbodobuoobbobbooboob
gbogbogboboogbbobobuoobboobbobbuooboobod
0000000000000 00000000D0D0DO0O0O0DOoO0ooOoOO (3.1)0
gbogbogobboobooboobooboobogod

I I [ o R

|

e 00¢t000

gobogboooooooboogboodobooooodoobodooboodned
gobdoooobdobodobgoobdobooobooibodoifodD w0
gobodgobbodoobooobboobuoobbuoobboobboob
4300440000000

4.3 0O0OOOO

0 (3.4)0 0 0 0 max,coq, AS(p;,¢)00000000000p,00000
0000000000000 O0OO0OO0OO0ODO000000000000O0O0On
00000000000000000000000000000000000
p;0000000000000000000000000000000 (3.4)
0000000000 00000¢+0000000000000p;0000
0000000000000000000000000000000a

0000000000000 000000OO0ODODDODDODODOOOOO
0000000000000000000000000000000000
0000000000000000

D00wODO0OO0OOO0sO0000s000000000000000000
000000p000000000000000wd0000S8=/{5,5,,-
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Sy}000SO0000wOO00sO00OD00DD0O0DD0ODO0OOSODO0O0OOOOO

00S80S000000000wds0000000000D0000O000%"
oooooOp;05,0000000000000000000O0O0C0O0O0AO

osSOoooboooobooooooo

T = {S;| max AS(p;,q) > t;} (4.1)
qk€Qs;

T = {S| max AS(pj, q) < t;} (4.2)
kEQs;

gobdgoobobp00boooobogbooobodgboooooodon
000000 (precision)d 000 (recal) D 0 OO O

precision(S’,T) = ‘S|;|T‘ (4.3)
recall(S’, T') ‘S’;’T‘ (4.4)

0(43)00p,0000000@O00y000000)0000000000
wOOOOOOsOODODODO0OODD0O0OO0D0O0000000000 44)00wOO
gobooobodooboogooddp,b0oboodooodgooodaon
gboogbobo

0(43)0(44)00p,0000000000000000C000O00O0sO0O0
gobuodgbuoobbodoboobboobuooboboobboobbob
Udp; U, 000000 sO00000000000000000000000
gobooboobodgbuoobib0b0Fmeasure 0000000000
O00000Fmeasure0 000000000 [10]0

1

F= (4.5)

1 1
@ Drecision +(1—a)

a00000D000D0O0D0OO(OO)ODODO0OoOOOoOoO0oOooOoOooOOoOoo
gbogobodbdbDae=05000000

gododgibibOp,0b0bo000duoobooodgoooooodson
godoobobbbodoooboobooobodddp;dg0booodsobod
gobuogbogbbooboobobogbbooboobboobobon
gbogbodgbodad

" recall

- Sr AT
precision(S’,T) = \S(j | (4.6)
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0 4.1: SENSEVAL- 100 OOOO0OOO0OOO0ODO

gbodg ooo

O0oO0bOO0OO0 ODbO0OO0OO0 SENSEVAL-1

amaze 70 1.000/1.000  1.000/1.000  1.000/1.000
bet 117 | 0.786/0.786  0.880/0.880  0.778/0.778
bother 209 | 0.713/0.713  0.900/0.900  0.866/0.866
bury 201 | 0.463/0.463  0.667/0.667  0.572/0.572
calculate 218 | 0.835/0.835  0.950/0.950  0.922/0.922
consume 186 | 0.586/0.586  0.645/0.645  0.503/0.500
derive 217 | 0.751/0.751  0.751/0.751  0.664/0.664
float 229 | 0.485/0.485  0.616/0.616  0.555/0.555
invade 207 | 0.662/0.662  0.686/0.686  0.556/0.556
promise 224 | 0.808/0.808  0.942/0.942  0.906/0.906
sack 178 | 0.978/0.978  0.989/0.989  0.978/0.978
scrap 186 | 0.823/0.823  0.935/0.935  0.898,/0.898
seize 250 | 0.656/0.656  0.768/0.768  0.714/0.714
all items 2501 | 0.713/0.713  0.811/0.811  0.709/0.709
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simsent(S,S") = Q(simdep(P, P") + simdep(P’, P)) (5.1)
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begin
for each verb w, € V do begin
for each noun w, that w, € V and (w,,w,) € E do begin
delete (wy,wy) from F;
if (n > v) then begin
add “0BJ” to V;
add (wy, “0BJ”) and (“0BJ”,w,) to E; end;
else if ((w, is past participle) and
(there is be-verb wy, that wy, € V' and (w,,w,) € E)) then begin
add “0BJ” to V;
add (w,, “0BJ”) and (“0BJ”,w,) to E; end;
else begin
add “SUB” to V;
add (w,, “SUB”) and (“SUB”,w,,) to E; end;
end;
end;

end.
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AS(p,q) = max{F,, Fr, ;|0 <i<m,0<j <n} (B.3)
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begin
prepare (m + 1) x (n + 1) matrix F, R, X, Y;
/4000000 %
Fo,0 =0; Rop =nil;
for i =1 to m do begin F; g = d(wy;, “-") * i; R; o = horizontal; end,;
for j =1 to n do begin Fy; = d(“-",wq ;) * j; Ro; = vertical; end;
/*DPOO0OOCOOOOOOOO *
for i =1 to m do for j =1 to n do begin
Fijj = max{(Fi1; + d(wp, “=")), (Fij—1 + d(“~7, wg 5)), (Fi1,j-1 + d(wp,i, wg ) };
if (selected node is F;_; ;) then begin
R; j = horizontal; X; j = wp;; Y;; = “=7; end,;
else if (selected node is Fj ;1) then begin
R; j = vertical; X;; = “-7; Y, ; = wg ;; end,;
else if (selected node is Fj_; j_1) then begin
R; ; = oblique; X; j = wp; Yij = wy j; end;
end;
AS(p,q) = max{F,, Fp;0<i<m,0<j<n}; /f000000000000 %
/400000000 %/
set ¢, 7 to point to selected node Fj,qz;
p=¢;q =
while (R; ; # nil) begin
add X; ; to p’ as the first element;
add Y; ; to ¢’ as the first element;
if (R;; = horizontal) then i =i —1;
else if (R;; = vertical) then j =j — 1,
else if (R; ; = oblique) then begin i =i —1; j = j — 1; end;
end;

end.
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