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Abstract
This paper focuses on problems of attachment of prepositional phrases (PPs) and
problems of prepositional suggestions. We transform the problems of PPs attach-
ment and prepositional suggestions into an abstract model, and apply the same com-
putational procedures to solve these two problems. The common model features four
headwords, i.e., the verb, the first noun, the preposition, and the second noun in the
prepositional phrases. Our methods consider the semantic features of the headwords
in WordNet to train classification models, and apply the learned models for tackling
the attachment and suggestion problems. This exploration of PP attachment problems
is special in that only those PPs that are almost equally possible to attach to the verb
and the first noun were used in the study. The proposed models consider only four
headwords to achieve satisfactory performances. This study reconfirms that semantic
information is instrument for both PP attachment and prepositional suggestions.
keyword : semantic analysis, machine translation, text proofreading
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D FIETERE SR R o HPNIER X B EER YL > AR A B ERE LA Bk -
FE B 5 B AR B AT R AE 69 B AR AP 338 R F B R AR H AR R BY A SR AR
KRR A RAIPFE R S E RS B b ey AR o

NiFE—RERAHFDREBZE BHPRBEETUTAR RO R EA&RNE > &
RANAFABIMANAFARR -

NAFRBEMAOPEABENZERBEHU LI AGEARLEFRE A—EELY
B FHGREA 8 1ABF - ARMEBRN Do P LB BB GERA - BB/
TR GARCLEAE o AR A B2 e03EIE “with a spoon” AN % 3E) B EAS A6 A
“ate” BMEHF c EALFT A ILTURA B -G EHMRABE N LFLTER
RiFRL B AL 0 B AF “with a spoon” 15ER GG ¥ KA “the cake” BAALF K E o

¢] 1. The children ate the cake with a spoon.!

NA2EBENPRAAEHFNRBHEINEGET > BREREMAERTHN L - ¥
RIEAXEFBOERFZE RSP TTURARERANLFGEE > REEBN42H005
FEEmR VR E - FRNARE R ALEDRE T AL > 40 in ~ on ~ at f& 85 R &y A
BREZBEHIRAN - JFAXEZNERE DAL B KRB R FENAE LR -

B AN A F R L4tk 2 > 18235 E R A2 5 R v JE 3 X300 A 5 R0
HARARE NP > ATARMIEHNN R R R E A Bk o B T 7T A A E R
MA2E D BRIVERAF T ZE N AT R - wRAEM A AT LR T UFIL
ERMAKBINZFRAL X AR -

KA R ERIXE ETF & B (context-free ) 89 &2 F £ o 13 =48 P28 &8 69 IF
I REFERE REEL TH3E - L08R E— N4E-LFRE | 9% flLhn
Bd s T8y - 438 — N 4E -3 = (V-NI-P-N2) |- PR E & LE 0T R
SHEEEREEE c R ABRE AP B E O WEE R P OIS AR R H
8 o BAIHA WordNet I8 X9 A PR RAFBRB AN BTRRE LR ARE
EfrE o BARABRNEMERENEHYYREILAETA -2 RAER/NA TR Bfodk
BIEFESN A3 -

AR BRFIBEN AR BEMPI AN AFREE AR M T — B3R H
fbe NAFRBEMEA  ARETALAZFTY > THEAWBSELSL  BaEE ~ 1546435
—HETRAET - RIIEICA R A SSRGS L3 —FTH - NAFHRBE R
ERRBEEE ~ LF —FLE W BNT > ZEETRAR—EN A3 - BBRIER
RRILRAA—BEE RREAA —BELEENES - A4 AREHEBENNA
FME R -

NE&BER B MY AARERGB R LB FRE > N2 EEE PR T
— 1B % AR FRUA > BERN > RFITAE HIEEF AT S ENBERS -

A HHNAZFARBRMAOPIE > FEEFERIALEPDEAANLAARLE —F
— Az b ey B Al o 2R M A4 Ratnaparkhi & A [12] A7 260 F 03358 & > 52 RRR
SRR S AN AEBRESAGER &Rk 1H- 0 P NPP A%4 458
N43FRE > @ VPP A5 &R0 A E R 3E o 7T A BLE — B & 3 89 Z A4 DL
AABRE » R RMOAR GEHHEEN AT FoaEm LR -

% 1: RRR &4} & » NPP #2 VPP &% &

/%3 [NPP VPP | #43 || /%3 [ NPP VPP | 423 || /%3 [ NPP VPP | 4%
about | 187 86 |273 || for 1342 1310 | 2652 || of 6553 61 6614
as 123 497 | 620 || from 360 716 | 1076 || on 736 826 | 1562
at 166 594 | 760 || in 1999 2061 | 4060 | to 566 1486 | 2052
by 151 326 | 477 || like 30 21 51 with 397 739 | 1136

HRRRAE AN AR FZBEAORAY » AR RLERS & W@ R 6 R

' & Chris Manning #= Hinrich Schiitze > Foundations of statistical natural language prochessing & # 8.3
Zhttps://sites.google.com/site/adwaitratnaparkhi/publications/ppa.tar.gz?attredirects=0&d=1
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A% (Max Entropy ) 4F > {2824 & EF X8 Stanford B S B R L ER S - M A
N %E B e AR R RN B AT H R R R AR — N ETE -

N AFGAB AR > — AT S EHEE AR B AR > Baldwin % A [2] #* 2009
F BBEATFEIAESRNAFAMOFE AT a6 TARRA BB BN 4
A -

WIS ARV ZERAKRRTRITO T RAABRANZFA R ZEMMAE (o
Hindle #= Rooth [8] ~ Liu % A [9] #» Ratnaparkhi 5 A ) > &% AFARKBFHMBE NS
R pEmEFCHE  EHE LB - N AFENELE —c AR E TR BEH
MERITBEASTENAFR B TR AL o KM H BRI E F o3 0 Atterer fu
Schiitze [1] 45 H BEE X AR A B E MR - (2 RAAFRE BX P OB L okl HFPo
O BRAF R A AT R B 6y — 3R 0 HRATHER 0 3 8y F 3 R R AR SE Stanford B AT 53 0 W
Stanford & 47 A & 2 3 £ Collins [3] 89#F %2 L ©

FERY XK > TAEBGENAFHH B Teh4F & 0 4o Stetina #v Nagao [13] R E
BE—ENAFREFESENESR  c BEXITONAFAEIRAEBRASIX > TH2F % 1>
Blha %28 “of K % BHYBFEH A T AL L3 o Bk Coppola EAMEER T H “of #y
I

BB AR AR AR R RN LR FRGMAR  BAHFLARASER
HABXEERA > BARARL TN AFRE ) 69 )T 4 M %A De Felice fu
Pulman [5] ~ Gamon % A [7] #v Tetreault #2 Chodorow [14] °

KB B A& R A i =5« —EPE R R A4S > % — Py & £ IE © De Felice
#u Pulman [6] ~ Gamon % A#v Helping Our Own 2012 Shared Task ( Wu % A [16] ## Quan
FA[11]) # 2 A% % £ - De Felice #v Pulman [5] £ % EN 4 % - AFF b2 %
ENGE REARR  BIIRIEBERAR —BRE > 2R ARFRR LM > AT
BAIEFAAN R FIRE

De Felice #v Pulman [5] 895 R $LRBF R &9 A F 4 B R 848 > BIARAE A UK E
REGER R IGRAEA > B TRRGEFRON A -

2 BHANE
2.1 MR

A% 45 B Peen Treebank 3 (LA T ffi#% PTB3) ¥ RRR RAE AN 438 K B &AL
BB R MABTRENRETEHREENZARBNZHE -

RRR RRR 35#} & % &5 Ratnaparkhi % A [12] & PTB0.5 B % sk o £ & & — % TR0
#48% PTB0.5 #3) h 33 P ey w8 F o R) ML iR se > KAIF S sk A2 A RRR
# X o

PTB3 PTB3 2 —fEi§ B KRBT LML EHRE » A3 % B KRBT RPN REER
BRAETAEZE  KARERAUBRALZBRAARAEZIR  BEYNRAAS TS mERS
B3Rt 2499 B AR E > LA 98732 &) LEMEALeh &) F 0 AL B AFEE ) F R 25 & e
ERSARAEYFTR AMAERAD R B LB EE ERE T 2011 £33
AR N B a4 T E BB 3ReY 68983 &) Fukr H BFIR ey 55358 &) o MAB ML
ERATDMABNMEERE  MEHFRABNELSANRE - B AREIFY
SR G R AEBABRBARGAE -
22 WRIE

ARIZEIR 5T o) Fahlr o) Sl d7 ~ PO IR ~ FHMEBIE A R BB A Pt
BN AEETE - ARETSLSEE 1 B EFISAMRERIL  FTEIFEATHLE
KB EANRTRIZOMSE - £ H E R4 B MAa H 0TI TE B4 B 6) B3 47 &) T 09 42 B
WIRE {E A PTB3 3k & > B R M EHEM PRR P OHGALMBLRIE  #£H RRR
TR R A RBIE S RIE c AT A B EER RRR 9 EHEX > Bh— R

3Stanford Parser 2.0 #& (2012 4 2 A 3 B ) http://nlp.stanford.edu/software/lex-parser.shtm]
“http://asia.wsj.com/home-page
Shttp://www.nytimes.com/

34



Proceedings of the Twenty-Fourth Conference on Computational Linguistics and Speech Processing (ROCLING 2012)

BN o MBI A —HER W T BNES T P ORLEEH ~ REFFHIARA
B AR AL o HAN H 3 RSB RAR > BLE AR A AR S A6 3R 4
L AMEARLGN AT - BEZHBENRAASAHEAABREERS > ENALFE
£ BULAMA RRRZEFHE S E - HNN AR B R AARIHER S RALE
RSN 5HF -

[ i & 4o 21 # ]—»[ B 3] 4 IR ]—{ T *{E;}Al";i;&
T

T T
% /%8 m
[ 4 ) B IR j[: P8 j(: SRR j

1: ATRIEARAZE

221 & -FRA Sl 4

FAr A1 A Stanford 147 % ¥ Lingpipe®i§ Fr L & 643547 6) > BT REYG T =¥y
G A £ 6 F o B F B A A Stanford 47 B B G T 96 F > AR TIF R A48
222 PuHEIHR

FEM AL T EER P ORI o R0 BAZ K SR T LS 85 8 3
REFNNAFREZ wE 200E 3R A B LR LGB EINN AT R B
#£1 4% A Penn Treebank &8 4% & 5= ° 18 — B &4 s A 69 K B B 47 PP 32 18 & 25 5 #
NP A VPZTF - —EEBEYT VP FTHRASHEILERTARRMENEE > wilhE
R -BEFEIN LTEENA3E 0 “to) BENLRF GBI ETR TO ° HAE
Fl Stanford Tregrex’ tb ¥ B 2Fu B 3694k K -

VB| VB|

VBD)| VBD|

VBG| \ VBG|

VBN| _ . VBN

VBP| || NP1 \ VBP|

VBZ "IFI\(I)| VBZ
2: B3 R 3B 1540 4 ) 3: #13E R 3E: 15 A6 83

RE2H6F EKEABZMEHRGBAZ S CHAEGE 3&H - b wiEH a4
& 2R E M o TiE A A Stanford 2|47 2% 49 SemanticHeadFinder®$8 % #% &) v {8 £ &
REmeg P o FRHERwE 2P OE AT o

& 2. (( S (NP-SBJ (DT The) (JJ Venezuelan) (JJ central) (NN bank) )
(VP (VBD set) (NP (PP (NP (DT a)(ADJP (CD 30) (NN %) )(NN floor) )

(IN on)(NP (DT the) (NN bidding) ))))(. .) ))
& 20 P uEdhER

R 3% LN
)37 (VBD set) set
43 kh3E— || (NP (NP (DT a) (ADJP (CD 30) (NN %) ) (NN floor))) floor
%39 (IN for) for
43 k3% = || (NP (DT the) (NN bidding) ) bidding

223 #HBIR

ERAIGBRRAL > LA R D G FE AEE LG TREH —LHke it
BFHERA T O 0 Blde D% o R BB T A RAT TE T AR AL
8 Bk BRMeFAB LA RBFRIE -

Ohttp://alias-i.com/lingpipe/

7Stanford Tregrex 2.0.1 k& (2012 4 1 A 6 8 ) » http://nlp.stanford.edu/software/tregex.shtml
8http://nlp.stanford.edu/nlp/javadoc/javanlp/edu/stanford/nlp/trees/SemanticHeadFinder.html
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T Bz o i 38 A RRR #9354 & 48 & Ratnaparkhi % A 83218 >
12 Pantel #v Lin [10] 4 RRR 34} B2 2] 133 £ 43¥ — R £3¥ =% “the” > PTB3 &4,
H B3 “the” WA ERALFGEW o B 4ME RRR ¥ PTB3 3E4 B34 — 4k 438 &
“a” & “an” B9 o EMEHE I 0 RAVTAF AL B R o

sboh > B g e A A WordNet I #ER - % > BOTERAZOFNEHHFMN > o
R WordNet 4 F &84T E £ 3% (synset) > A& 4R o

Coppola 5 A [4] B4 %] > R 43— AR ELH > AN AFARZARFHOEER A M
NEE o B —F @ R A BRI AFT WordNet W > B sk £ 3# AR L B LA R
e —ABFF S PR F b GBI o

HRA L AL AR R B e 593 B 3B B4 w a4 Rl ey oo
NARBERAARAAREN - AN A FEE R AL EHE ~ 538 —Fo 43
AR fENAEAE B LER c LB K BATEARAAR Y RRIE
s 2 AR B3R o

224 HBEJBHELGN A

ANAFARBEAGEAY  ROFAE—BENAFAFHILrBE > DHBSH L
B EEEARE T EO BB L ETUAH AN ERBL T A BIEA S
%3 “of P AERATFIEN BB IESFAGN A o BB EAIBMENAFE 0 B AK
BIERAMBEEREZEBELY  AIARFEHERYD - BUARMIHEA Entropy 4 R,
(1) FodB R 32 AR HEN 237 BN B IR RTFHALBELZHNAH -

Entropy = _ —Pr(d)log, Pr(d) (1)
deD

K1) F o “off BB NAFERBEMMESA D BRF B yRL D =
{VPP,NPP} > Pr(d) A14545 % 3 811545 8y 33 4l 89 Lot © B b > /AP T S 4o Pr(NPP) =
6553/6614 ~ Pr(VPP) = 16/6614 » &% 7T A3t B & Entropy ° Entropy B a8 K &=
T %F =B 48 %) 69 30 2 AR AR B P BRI -

ENZAEENRATY > ROGKEHNEREEERIONE3E -
2.3 B eysEH

B a9B M R RAGd 220 AT RIBE HIEFRGER - N AF R BRI EH
FHA9HF A RRR FREERI 0N AR A E > BB L ARMOGKIT T > BESHENN 43
S ETFHRERSW - N AFAEEMABRAZRENNA2FARE S EARE mEZNN
%% o Hiz AR AEFIIE T — @4 4 (Distribution ) * 4 4 69 & & & AL T L
HRRMAEOHEEE -

NAFRBRARAE  RIFONZAREIHAOEL > 2B TE X Q2) X Q)
8 Pr(VPP) $& Pr(NPP) & 154683 S5 46 4 35 fe 350 B AR AL1F 48 S 09 L fal o

Distribution = Max(Pr(V'), Pr(N)) (2)

N HFAERE LA RO BRFERSHEBENZADREOEL > BLRE AN %3
AEMNEBEAEFAEF IS wX Q) HF |z k- HBREE - mAEa > H
Ko AARUEB A RIBEHEBHE

Distribution = |Preposition|/|Total 3)

231 NAFERBRAEH

K3~ %k 4R SERRREZHEHHEBEZILER > KMELE “for” ~ “on” ~ “in”
 “with” ~ “from” fo “to” > AP AIZENA PN ARE L B R EAEN 0 MBE=F
A RMESERATFHOERL > REETABKENENAE —RBET R - ILREH -
BB R AR B AR EHEERS o

* 6~ & THok 8% PTB3 :@EZ 694K » A e E ¥ RRR KRB A E 8 - A
Stanford |47 B #Ltb#x » FHZATE R PTB3 89 02 2] 21 & #OR3R3BH 0 22 8 B 3E )
00 ~ 01 ~ 23 Fu 24 & fR3REH} ©

36



Proceedings of the Twenty-Fourth Conference on Computational Linguistics and Speech Processing (ROCLING 2012)

% 3: RRR AT R IR & 2. 2|4k 358 % 4: RRR AT R FE & R B skt

i S n  Entropy %% NAF v n  Entropy %% %

for 829 869  0.9996 51.18% for 147 169  0.9965 53.48%
on 512 485 09995 51.35% on 120 100  0.9940 54.55%
in 1392 1314 0.9994 51.44% in 272 289 09993 51.52%
with 454 268 09516 62.88% with 73 47 0.9659  60.83%
from 451 237 09290 65.55% from 74 52 0.9779  58.73%
to 1145 394  0.8207 74.40% to 190 82 0.8831  69.85%
e 4783 3567 09846  57.28% RS 876 739  0.9948  54.24%

% 5: RRR AT R I 4 R A4 # 6: PTB3 AT R IZ & R 3| 4Rk35 4
%% v n Entropy & %% v n Entropy 7%
for 111 148 0.9852 57.14% for 732 892 09930  54.93%
on 66 93 0.9791 58.49% on 512 523  0.9999 50.53%
in 156 200 09890  56.18% in 15311241 0.9921 55.23%
with 55 35 0.9641 61.11% with 450 269 0.9538 62.59%
from 60 32 0.9321 65.22% from 441 290 0.9690  60.33%
to 135 76 0.9428  63.98% to 1064335 0.7941 76.05%
A 583 584 1.0000  50.04% A 47303550 0.9853 57.13%

# 7: PTB3 A & 3L & R BrsEsBft % 8: PTB3 AT 32 &8 R R
%% v n  Entropy A& %% v n  Entropy A%
for 23 39 0.9514  62.90% for 115 189 0.9568 62.17%
on 30 22 0.9829 57.69% on 104 101 0.9998 50.73%
in 72 61 0.9951 54.14% in 288 289 0.1000  50.09%
with 10 5 0.9183 66.67% with 74 51 0.9754  59.20%
from 14 10 0.9799  58.33% from 77 46 0.9537  62.60%
to 34 16 0.9044  68.00% to 182 77 0.8780  70.27%

IS 183 153 0.9942  54.46% combine 840 753 0.9978  52.73%

R OT & QBRER R s % KR OPTBIATRELR I AIREHNR 4 a#
] 4.};.[%3\%}? ¢] 3% Stanford |#7 & 3/ % > for on in with  from to
BN R E AL EEFE - 296 203 546 122 120 232

232 NAHEHRBEH
£ 102 S BB AMY: ++& KAV R I 603 E R R DR~ B R 0 A PR
BEBR S 11BN AT -
*10: 2R DR AOFRATREL R

FES AR B A HES-§ AR B R
¥E oh% | HE ’\Z"ﬁ?? HE nh% | HE ’\#ﬁ??
of 7341  28.36% | 2390 27.71% from | 1300 5.02% 413 4.79%
in 5353  20.68% | 1801 20.88% at 1109 4.28% 359 4.16%
for 2892  11.17% 916 10.62% as 694 2.68% 239 2.77%
to 2471 9.55% 892 10.34% by 522 2.02% 162 1.88%
on 2248 8.68% 768 8.91% about | 329 1.27% 112 1.30%
with 1625 6.28% 572 6.63% 42 | 25884 28.36% | 8624 27.71%
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3 MRF%

B E2H BRI > TUUTR EE R S wE TR §E s L8 — - AR ER
LE = ARFIARE > KRIVFZwE T OERE L CIEE > EEHEOEET
MNRFVR B R P RREHE— AR b A -

30 HHERHE

4 3% WordNet &34 M R 69 B R\ EAR KRFIRA THHM > AR FHAZL—EF
WoOMBERITHLIMBERENEE R, ASHAFTLZ LM BT
Tl — B E R kA -

R BHMRIE S THM BB E M B nETRARE RS ELNA
2o RAMERG LA FHMIEEILE — B8 o @RGSR TT N B E Tk
REMNGLE  RIOBLABRSEMELYER - B O0EEZEAN KBS EIL
B TARRGRERR °
3.1.1 #H#Fit

HAHNE =L XA AR 2R - £ — 184 % WordNet B2 893E £ F -
HEMBE—BRRFDNEINRGEFAAVRRAE ) —UEEZ RO ZFAA &
LHREAHENGLA FHELENASBEGE Y EENEZR BtEE2ENA
F—AEROBREPHE—EHIRERANEE  TORME ——N8BEF—FRELNH T
® -

Uk SRR TRIAGBEHMERE 1820 BREAMARAKRADNENAALHENS
fr o — 1B %% i@ WordNet T A BB KRB EUNRERGEHAAHRRFE - L
ARAPERFEHU L KT RIAARBELO0 &5 °

Bk —UREBEHRFETRAEAEERAET > Am—BARKAETEH AR
Loy bAnE) s TS AR KRB EDNRNIBHRBL R R — 15 Hb{ZMD AT N
R RZTFHSHEEEFENE LR ERABARKFELZ A AT EENE
£ BB AL UEBMAR ARG 25 XWBREAMEGE &P E 0 ARERK
FEBEE LG BB RALH  REBEMANBEITELY Rk ERIKAEL
—EE P E M-

4% 5~ 8 2@ “eat’ & WordNet #9 4 *kroot** ]
o BB AL ETAE AR {* x ; ' :
root + x) BB B 0 4 B P )6 E T consume, ingest, take in, take, have ]
% ) WordNet 4% %] 89 35 & (sense) % 3% ° ((Q eat ] @ feed, eat J
I

B 7 38 RFRGIK 1 BF RSB

Bed T BB R A 1 cat )J e

Ml =4l A R %BIE 2 9L {eat) — 4: AE3E “eat” Aipl
{consume,ingest,takein,take, have} — {x * root * x}> B AF X #HIK 2 > R A &£
WGBS ALEEAR ARG ELEREA 1 FARBRK 1 HBE=
% o 3 & {eat} — {eat} — {consume,ingest,takein,take, have} — {x * root * x} Fu
{eat} — {consume,ingest, takein, take, have} — {x x root * x} > EB1E KM g4 1 -F
BN ARIBAT > Bl LI AR B ey BB B B R &R 0.5 © B &ATE G F)
— AR R FHENE RFE > R RGBT 0 AFBEA 3MERE RFE {cat}
{consume, ingest, takein, take, have} Fa {* x root * x} & EHA &) » BRI R A5 IE
FEARERAE E e 0.5 AR X R A 1 X SIS AA 0 &Rhok 1145 AT -
wxi% > BHABMERRFANEFHREBORIE - XA NARHE | LARGKE2 T8
=8 {eat} BB &Ih %) {cal} B BREAHF —R» RSB MERE /B NE
KRB BB {eat} KB B REBA R > HLELOERMBMWBBRU2 -
EALH & Rdo K 1277 %
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* 11: B g1t

B git || hoiB o4t L
EEXY T3 1 7 1 2 * 12: &Hr2 21t
BAE 1 211 1 A& | w3 Fst
{eat} 05 05| X[ 1 X F & % %
{eat} 05 X | 105 1 feat} | 1 1 I
{consume, ingest, {eat} 1.5 0.75 1.5
takein, take, have} 0.5 051 ! !
{* *x Toot x *} 05 05| 1 1 1

Rt mpykiated > Rk R ER AN BT LK E £ EAL R
SR THREBHRBEE LR HBAMAALTBRERELEYREZFE -

El A LA “eat” A5 > B4R GIAZLRE & 11 » ik AR Bl &R 3F Ewbany & R
ERAL > ERAZ B RZ G EILOERBLD 03] 1 2/ & 1209 A A R ERL -

3.1.2  H#Umi#

B AR B A e 8 R &R R ERAE Rl AR A & i@ WordNet & 3)
hE g WERIMERFNEIRGEBRAANRRFE > FARERELEH B LK
BB ETRERBGEE > ETUTGRMRE - LEBREEZOME BREREFXE
WordNet & % & X o9 2244 ££ 3.1. 18 2 ABEME R (bag of word) #A&Z/Le I X & »
LHhoNT — R XM es c R TRMATNNEB _FoHEr K

FHRIER 455 L H G % WordNet AT 86948 % > £ WordNet A7 32 36948 & R 1% 2 4F
HFEmOBEER > MAAARARGEAR - ARERMOAR T FAMBEBR L RRE > {2
I B FRAT T A P F A ) R AT o BEF ARG FORARE A E] -

2 A{eat} — {consume, ingest, takein, take, have} — {x x root x x} ZAFIEAE B fp] » £

WordNet #AP17T LA &30 2] {eat} BB F] & 3% % /£ WordNet #8948 F 5% 13 > B b KA 13
REBHRBEEZERNRTHEEMS -
BARE BRORERANZHBIRGB/AEBYHBHET  LHABORE -
ERARP ISR A — R0 MG E-PFHRER - 2 ROREAAR > AZE &
FERBRMRABTEE > RIMRAAEE - B RIEZRREUNEBEAT B
RERZFNELE3LIG T LR -

B4k 2 {eat} — {consume,ingest, takein, take, have} — {* * root x x} EAFIEAE K]
BEERERA A3 —2—1°
32 HEUEHE

—MBFETRES & AEAKMAEERERRE > MARAAE TRYERRLRER
R Fh FALE R AN 0L (feature pool) > PR AAF GBI BB E G IEF M S 0 4
BObEORAT A EE O E RFVE o A HRBCLIEFRAR © M ey B4 WordNet £330 R
PIT LA RS S R LA T R R B4 o RObRIIRGT T — 2R XA REF S &
MmABEBHRIER XNGEFEZ > ETUREBEREMRGELE > BEAN AR RMBHEY
BRERAG > BBRAARMI RGP REEATREERE R LR T AR R -

321 MBRAERHE

PR RBEFHETEFFEE 1T - B RMNEBAAZHFH =BT A
F LR LE = (N AFREBRMMBAL T SN 43 N AFEE AW
NA4FAZELE) £ WordNet BH R ZAE R RG B IAA R RFNE > L HAF
BRI RPN EMKB B - B ARBECCER A ZRHNRERORZRAE
2R Bk ey AR 318 6 iR A A BUA AL o B8 3228 BB
FEREMOYRERAE  HETWRAAECERLET —EEHROLEEXNEE S &
WEHOR RFERN RME AT EERMEE XEBEF P @ BRI RIA o BT
WT BB NE LR RFAELRARMENR KA E o) B3 > € BHEEt
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ARG EMME B REE > Wb R B H B KA 3 o B4R SR A AT T ey KO R %
HHUEBVFEFILE - Z—FH ANEERFNELRGTEREMESMH Y > BFEH
BARPE R X EE > TEI GRS B Y -

KRAVIE LA SA S RERE X EZRE - B 5% —18 51689 WordNet 4% » & —
BN E—EREZFNE > HF S, REARRAENHIE - & 13LHLNEBIRE > &
BHBMRA=ZEES > K=EF o HEHbr—18  &—18 <3 %% WordNet & 2874
HEVE SR ZGIEBAREG I S, 02 - Bl RFEFILYBE > ROR_TEME
R

FOEERBRLETMBOER - BARFEHREFAAE ECAREENRZRANEES
FOMREM EEHRIRFER S~ S, fv Sy BUR_UkEIL S &Rk 144K
0° ZB 32245 EBIRFBIEL > B3R S, 1 S, A EHRMEL TR ARNE
B BRJE SRR @ HE S, 8y EAxE Sy Fu Sy 6y B4 S A E o JbBF S Bl R S, 8
bAuzE o HbHN VP2 ERME > VP2 5 —EHW 2 EEM  BEZ B EHZLH
BHOF SR 4R BEAEE REEF > wRBMAK S WEHRS, #
Lhok 148K 2 om0 AREN VP2 BEER Sy ERAARRGLE - AF =R %
BEHKS, AIEMLE S, 25, CEHFE > FFUBEMHREHUEERD R I Lo
14148 3 -

& 13: fAL3EH R £ )

%k R RFEEZAREG KRG
VP1 {51} — {S3} — {54}

VP2 {S3} — {S3} — {S4}

VP3  {S5} —{S:} — {57} — {54}

5: fi41t &) WordNet 44
F 14: 88 XEF ) X

A0 A 1 X 2 4K 3
A% A ICH S S5 Ss S Se S4 S Se S4 Se
VPI 1 0 0 1 0 0 1 0 0 1 0
VP2 0 1 0 1 1 0 1 1 0 1 0
VP3 0 0 1 0 0 1 1 0 1 1 1

3.2.2 #HEEH

MR T R T A A =4 (—) A E X440 A 6948 3 3 3B 08 K48 09 3R
o0 (=) #EMbf) (gainratio) 3t HBE MG E N 0 9458 (=) HE R
(collocation) Bl &%#F % - #BEWE KFNE R T LM ZILRERHRER LR LR KM
R LA $% AP A H B L 4 S AL 3B oA B AR 3 B, o
PR ERMBECEETET O BRI RA RPN ERZAAMEZ AT HREA -
bR Mgt S EEROEHMEZEOPHALAN R BEADSNBHMNARKRE R
HEP) 3 3% =B PG 0 AR R AR 10 S PIABAA B ok & A RIE -

WL L] AR R H R R R e k2 — 0 . {entity} BB F
{entity) A HE LA R A A E R LA AL AMARED L — &
B fentity) > Bk BIBR KA EME LHABEE  SHE T EOEEH
{entity} BB RATENARSOHY  CRAESHESEEHNE Bk
F e B B R KA FEAR 0 PF LR IP B el e st L 2 0 B 45 RLRIE -

ERARARNE B TEEREZAEWEENS R LAT TERARAEDEREE > Lt
AAEBEAELBR AR ENBEHUT B AR £NE R BRMEE - AN
BE s 4R AE R AR ERA AR FTABRMSAERAREAAESL » &
PR T — A BRASHEGKAER « ROEaymo 04 B3 + $33 - 43
—+ &W— -~ BE _+ LFE b B RIIKRBEBZRT BN R LE
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REE 1R AR pcssE
WA EHE
Bl N E#REREAMSY
find_representational features for each generation(Corpus)
(3B R B8 Ep 09 838 ~ &3 — Ao & 3 U BUR 32 )
for all ¢ € Corpus do
fPeandidate < feature processing(c)
end for
i=0{ X}
for all c € Corpus do
g; < find all leaves in candidate feature pool(c)
end for
while (terminal conditions cannot be satisfied) do
ft = build feature vector(fpcandidates i)
Preepeds TPabandonea = select_feature(ft)
i=i+1 { EAT—EHAX}
gi < fpkeeped
for all f € fpupandonea do
gi < ﬁnd_hypenyms(f, fpkeepeda fpabandoned)
end for
end while
return g

REE 2 FH 43
ﬁnd_hypenyms(fa fpkeepeda fpabandoned)
ch = find canditante hynernyms(f)
for all h € ch do
if (h Q fpk’eeped Vh € fpabandoned) then
hypernyms < h
end if
end for
return hypernyms

3R — R AR E R G B EGE AR RIS + LR —a e Rk o B8
ERAHRA] - HAA E T AF IR — e R B R R

33 BAZH
BRGEIES > T— 5 A B RS ST E G Ak REs -
331 EEHAZE

B H AN R F R BRI T — 2 507 Naive Bayes 8978 Bk > #5 A4 K &4
Ao ORABRRRARGERTHBAMRAARL - AFZHNZFAZXIT » HZMFEN
FHAB—HHMMAHE ~ 2FE—BEF R RFERS c EEXERAFNERLY
HATF ﬁmﬁ&@%iEﬁ%mé%@ﬁ&@Tu%mﬁ%ﬂimm%°

BRI A Ee A P oss  FREAFENAFPK AT AW = (V, N1, N2)
Er—AEHFRZ APV NI N2 A ETHH ~ LR —URLF = - xRIABE
BRI AR BRI D L R 4n 838 k545 £33 — > Al D = {VPP,NPP} -
PiE—F &ﬁT#i%%ﬁﬂ%&@Pw—w VPP|W) #o 545 4 # eyt & Pr =
(D NPP|W) ° i WordNet B30 * $3M B ZAERTHV = {50, 50, 50,

ﬂ'] %‘Tﬁl Nl—{snhasnlg;"'asnlj} Z“j %‘%%N2:{5n2173n227"'7Sn2k}°
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B S = (S0, 81, 8, R W —BTHa63R K A AHR > X R(S) RFATH TH8 3
RambBe -

B b H AT A AR R ) R (5) RIMEZ D B W £ 84 S BN T A4k
B S BEBITEIR (6) 2 AEERX (6)EAARAEZEIRAKYANRALR
Hu@l g s o RIRETIFEIR (7) -

Pr(DIW)= Y_ Pr(D,SW)= Y_ Pr(S|W) x Pr(D|W,5) (4)
SeR(S) SeR(S)
= > Pr(SW) x Pr(D|5) (5)
SeRr(S)
= > Pr(sy, sn1,s $u2, [V, N1, N2) x Pr(D|sy,, $n1,, Sn2,) (6)
SeRr(S)
= > Pr(s,|V) x P(sp1,IN1) X Pr(sus,|N2) x Pr(Dl|sy, sn1,,$n2,)  (7)
SeRr(S)

W LK F o RBEFOERF Pr(s,|V) > Psu,|N1) F2 Pr(s,,|N2) 38 » 2
BE Al TeaX Q) mF HF WNS) A r— A —EREAFAELH
WordNet Z3#0/F 20938 % o > L3P RFE TR A 00 Bb&RFIMER Laplace estimator
AT HIE (smooth) » MK (8) ¥ |V| &7F V ayfBH# -

Pr(s,,|V) = (WN(s,,) + 1)/(( Y WN(S,,)) +|V]) (®)
Svm €V
PT(D|Svia3n1j7Sn2k) IE\ ’ E\l];%_ﬁ.%‘)[léj{ﬂ%‘- > Qg.i\;bﬁ}f‘%"l’fﬁjff-?— °
PT(D|SW7 Snlju San) - |(Svi7 Snlju Sn2y» D)|/|(Sv“ Snlju San)‘ (9)

ARERA AP CHGEN > RIMEERB LI R TUEEN S5 H K
% B E ) o PTIARATPE R AL 37 — 8L % 35 — ) F] & 27 & A& 4¢ WordNet % 33 4R & 25
RATHFEZRAORAERFE - HARRAERLEBRAR L CHRKEHREERE > L
BRGETFT—RMOBRFAEET S > RKMREREBRARGEET — R RE KD Ee47]
(lexicographer) AR © 4§ g 8% ko4 ] &3 & & 433t ERARAK (7)

332 HesBzH

BHGBEARTRIERGRREFTRAGRITEL X - KMELET =M SVM > C45
Fu Naive Bayes /& F 7% » £ SVM # A #9& Libsvm-3.11° 8k A& > M 14 == C4.5 $1 Naive
Bayes 1 A #) T & =& Weka3-6-6'"3k & o

SVM #.1r1:% A ) kernel method % RBF ° % Z3F 2 28 ~ Fv cost Mg LB 21t -
F AL A grid search JE HAFE S > A A 69 T BT libsvm 89 grid.py © #F = #h ¥ E 2
cost 3B FLERA-5E 11 FHA 2 My hHRE v 2HEERA-11 23y
BEE A2 B x My BERNER f(n) =27 BRR flo) B fy) pHEHHE -

CASWIEE R TR AL _ELE  BEGIE D 56 E6]E A confidencefactor
AT H S ER A v ERASR S0 FHAS - BHEFEHERA y HEKA 005 2
045 3% 005 RIZAHEM x 8y BRNEE LB R AR -

Naive Bayes 81| /& f& 38 5 82 69 - 84 -

333 &SR A (metalearner) 24
BRAFL RN RBIFTHRAARAE LR —EES  mAKRA ZBETESELS MR -
BRI EEAREAERAL —MER > RBMERAE LA THER -
KAV AL F 3328 4R B =M B0k ¢ SVM ~ C4.5 #v Naive Bayes 22445 %
A BRI EHEIBHEA > BERREBEBHYEE  BERRUWEZEEFS

http://www.csie.ntu.edu.tw/ cjlin/libsvim/
10http://www.cs.waikato.ac.nz/ml/weka/
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PEBE AL DR B A > ARG A » G BREH A R& LR E ML
PR | R A 8y % AT AR AR AR R R

RIVEE T AE WSS RELTRANEHED R BRSO - 410 £
PR ARG G RE A RINRBIEEA 52 R T-a At EmAaRAmEERE
PPEZN A RINR B IEAR R 3 RIMEM 2 B2 KM A EBEELER
A H SVM EE R4k MR e A > FE Ed SVM Fral4k f s 1R 44 Y & 318 Lh 3 4F
gy o
4 TRIPERIMN

REFAF AT 3 B LA ) R -
41 TR E

AARF FEFERLTRE LT R ERNETRH P

BT EE (Accuacy ) AT ERAEBAO T X - BEBATREH Y E0HE
T m3ER R EGEA N AR EE K (10) -

Accuracy =T /N (10)
BN BATAEFEFE (Precision) >~ BE % (Recall)) Fo47463F 2 (Fi-measure) 3

FEEMEBAGRERAR - ZERARNAGFREEAWEAE > AER ROy A S Ha
Kok o AT ENAFREMS  BHALMENAS -

AR FE R TR HNZEN y A EENE BRE B RAEREY  ERE—
HAHBELE MABARTUHZEN YRGB ES D> A E5EF T AR il 4o
K (11) °

Precision = D/FE (11

BE R AT TR BEADE R LB N SRE - BREE —80F GREF
AR B E R FAe R (12)
Recall = D/G (12)

EHL ROFERAERIZEOREMRG  EEALERAZHEFHABREI TR RS
BERBEAHER - ERRGFERALT > FRAKSFo IR BLAMEKALES
2 (Fi-measure) > 4w =, (13) °

Fi-measure = (2 x Precision X Recall)/(Precision + Recall) (13)

42 KB A AARBRM

AEAF AR 2R B RAETRRRR o RARIE 3118 ~ 3.1.28 2 3.2.28 3%
12 R AT S o TR BT R R SAbdo A ey Fib B R4 H A
A ER] > Wi ERHAT RENTRERLLBRA BT - BEUROFHFELER
LHEEERSUFENT  TELREREFEABNEEIALLBRAFRAR - B A
SR K FE A BB R 0 AR DI REFE R e 4R E A i) o b 0
SRR PUR AR B KB 28 R0 o B &3 % BAE BB T &
&4 RE Zipls law &L — 456y TRUFANEEANELFETHR L > VAR
FHREHERS > AWUIMBERXRZZ S EHEFRBERRSBNRRFAE - B4
PR RBEZRYAI P S EHRRTUIRI A AOEY B8R EEERCHL
BA BAAE T IR R o

FAVE AR A S P - PR SR AR B - %4 A BB K
A4 B P B R o M R e & 202 0L SVM B Bkl 4R o
B PSRBT B RSO S ¢

AR ARBRALPAAL - BT BRE A B E— B RS TR §—
BEFCTHEEN AR RIED B RS TR AR R ITHE R 6 181 R R
AR

% 157 RRR FBHEGEESER > PTB BHERMLMT AN TR —F&RER
% o PTB3 &4} thik % &7 91 Stanford 347 B bk » % 1589 Max Enp &= 5 AW 14
o RAE B R THEREN A ARG B 0 FHIERA TR 3)SVM & 7R
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A B B AR R L SVM 4R A A 51k 3 R o AP ETHEAAN
AEARAAE KR EL R ANABGHEARE  MmEFH &+ E 2 EE)
AEmB e BUERAAME -

bk 1S9 E— A - RATHENBEGBEEE  BE-BAMELA TR
BREEHBRAEEA G - A TEBME X HEZLR AR 2 BERH L RN
A B RS EHEAEE —FRERS B8 AT A R4
ENABERBEEREAMNERF[NERAF TARSETHEN LM - LRAF
FEAEH EERE—BAUR ETHREAEIRHE - BAULEYNRAZ — - &
FERABE—BAZHE  ABRE—BAURZBAES T  RESRE— B mE
— B AR MEMRESEMNARS AN ALLR BRERS > Bl W T
SRR ENREAR  RALBRMG T EERAEEE R PRGEHEE M
RAMBBEEEARSI TUBRBRAMB—AFTROEEZREB I AL EMALRER A
WA R AF

% 15: RRR 5% & %

A 2 (%)
43 | B il Max | X4 | E— | R4 [ ®REAR | SBEEE
% (%) | Enp 7o B— # (3)SVM
for 259 60.86 | 62.55 ] 67.57 | 7413 | 73.75 | 74.13 71.81
on 159 63.90 | 67.92 | 67.30 | 69.81 | 72.96 | 73.58 74.84
in 356 64.64 | 7556 | 72.47 | 79.21 | 79.78 | 79.21 80.34
with 90 64.80 | 60.00 | 63.33 | 66.67 | 67.78 | 72.22 68.89
from 92 66.67 | 69.57 | 75.00 | 79.35 | 78.26 | 82.61 76.09
to 211 66.80 | 72.51 | 70.62 | 85.31 | 83.89 | 88.15 83.89
CE TS 60.35 | 68.02 | 69.38 | 75.75 | 76.07 | 78.32 75.98
Pk B e 59.21 | 69.41 | 69.67 | 76.95 | 77.21 78.66 77.12
wAZH | 1167 | 50.04

A4 B Stanford BT B G HBRARZ G F R BHNEHBZRARLHAR D RZ b
A THER A 838 R B e 4% > 12 Stanford 47 35 &Ik PER o &AE PTB3 R EBH &R
) 3% Stanford 2|47 > M L B nm — B EH L > SRk 1677 P R E
EORAZHE FRALLETE - wRE_MEFEAHOEGEER > THER 17 - TEFELR
A &Y F ik ¥ Stanford | BHE R > TUBAR —_HWOHBEEERS -

#* 16: SP R84k % 17: PTB3 T &R
%3 [ P(%) R(%) F(%) PR R (%)
for | 8726 7490 80.61 & | E#| (%) SP | E— [ A5 T H
on |[89.73 7572 82.13 for 247 | 63.97 | 7490 | 77.63 | 77.63
in 88.39 79.53 83.73 on 173 | 50.29 | 7572|7528 | 79.02
with | 91.01 72.97 81.00 in 469 | 5032 |79.53 | 7747 | 78.68

from | 88.17 78.10 82.83 with 111 56.76 | 72.97 | 67.20 75.20
to 87.82 79.72 83.57 from 105 | 62.86 | 78.10 | 76.15 79.67

% % 160 5 ik 2 Sanford 3] 1O 217 | 7051 | 79.72 | 83.59 | 81.47
WEERS Aa-gE Ay AT 59.12 [ 76.82 [ 7622 | 78.61
BahEs o A EEE Aoy o T 5772 | 7753|7725 | 78.77

KAV F IR E R B E B B IR RAeEHR | 1322 | 52.27
‘b ;18 Stanford R B H B AL CMER BN S - KMV FEFE L F RS T mE T
S35 Stanford 3147 % R B4 5 460 6 FRAIH N « RAIEHH K -
43 TBROW N AHERR

e A LA B AR PR RLAE 6B S AR K« PR T 3 T B SRS BRI - R
UL RRR FBHEERE SN ARG TR - FRASNGETER  BEBRRKOEZFELR
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Bl & FF R 0 RETUE RN KBRS KL BB B RIKE R4 - 4%
A4 4 R A % & SVM B C4.5 #1 Naive Bayes * £ =% X 24 C4.5 $)L’f’+‘
BRI p: SRS IILT - R B RRR S A 4
%ﬁﬁ&%%#%#ﬁ H&Lou ﬂﬁ%%\ﬁiﬁﬁ%éﬁ mﬁaﬁ@@%
B3R 4R R 09 R ERHE b o
& 18 RBHEERER

&3 | » s | P(%) R (%) F (%)
(%)
of | 2771 [ 5140 70.13 5932 & 19: #Ra > R fE &7 2N BIEF
in 20.88 | 4991 60.74 5480 ~frZz: [ EE | » WL [ P(%) R(%) E(%)
for 10.62 | 36.66 30.46 33.27 (%)
to 10.34 | 48.39 35.43 40091 of 7485 | 38.18 88 78 ]3
on 891 | 54.74 4583 49.89 to 4841 | 24.69 78 87 ]2
with 6.63 | 3524 2150 26.71 in 4278 | 21.82 75 78 77
from 479 |30.18 16.22 21.10 on 1483 | 7.56 66 65 65
at 4.16 | 38.65 3036 34.01 with | 1520 | 7.75 73 69 70
as 277 | 4046 22.18 28.65
by 1.88 | 31.88 13.58 19.05
about 1.30 | 45.16 25.00 32.18
B 47.76%
& 20: WRASEIE: 2 WA B M ie LT
HRRBF
of in for to on with from at as by about
of | 1801 283 72 66 48 31 28 31 17 2 11
in | 421 1101 74 49 58 28 16 31 14 2 7
for | 355 188 243 42 26 26 6 21 4 1 4
K| to [275 140 65 283 42 27 6 34 6 9 5
| on |216 124 36 24 315 13 12 4 7 0 7
Z | with | 267 95 34 21 20 94 8 16 10 3 4
% | from | 125 117 37 28 20 7 56 17 1 4 1
at | 111 58 28 21 18 4 8 100 2 7 2
as | 123 30 10 6 7 7 2 7 45 2 0
by |71 31 13 13 7 5 3 4 2 11 2
about | 49 14 5 7 3 5 0 0 1 0 28

ISR EWmGER - EHABBENA2FAR > “on” sHEERRIFE > “of BB E
R bF AP E A BRI o K& 2008 % (confusion matrix ) — A B » T LUF B/ 4 39
BFARAT “of » B L& “in” o &6/ RRREBMEAMBENER » RIIERHED
%%%T%ﬁﬁ%ﬂ%%ﬁ%%&$’ﬁﬁﬁ%ﬂﬁ ﬂ@ﬁ”ﬁ%ﬁi%ﬁﬁhﬁ
Mo 2APoi 8@ R Banmai-FL ZHEAAE > BRI B AT R 694 A 8OR 911
36 A FE R B e B E b A B4R -

ﬁﬁ%‘j#ﬁfé TR 0 B ATFT AR AR R BB AT B A H > BT R sk

CHELR - AN A2FHERZRABREIXIF RTUAFAARAH L AFHIL
%ﬁﬁﬁ ﬁﬁ%%%%\°WM&WTMﬁA%kEWﬁEHmﬁ;%’lhﬁi
zﬁjﬁiéﬁ EH T RMAEEEERET SR Y kA LLE > 2145 7*'TM7‘Q%‘ Z ok
MRS 53 > LA 4uiE B ATAT 2009 AKX o & LA 20 MR E B LBk EL R 0 B AT é@ﬁi%ﬁi
De Felice #v Pulman [5] 89 m R AR — K EZFE > % K 19 - (B KR P ATE JE 69 B 8
1£ &, = {8 28 > M De Felice #» Pulman &9#F Al A% & T L F X #93E & MR G KD
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(window size) %4 6 > BT LI TRMGARER &S ey %R -
5 &%

AHF R AR Fou3E] A 2 0 iE i WordNet [% /2 R 8935 ML » R — R by A
] B A% sk =B 1> % 348 B 09385 - ﬁﬁ%a%&%%ﬁ’f&%%ﬁiﬂﬁ%ﬂﬁﬁ
E&Fﬁ%ﬁ%%‘?ﬁiﬁéﬁiiﬁ C R BT B EN A BB B A PR 0 R ] o BN
ét]#ﬁ E Fﬁ% /‘ sﬁiﬁ%éﬁﬁk%ia&%‘*‘d\—%’;é > B H‘J 943 A %xﬁkc%/\..ﬁﬂ?/rmﬁi‘ﬁl‘s?%
1 4F 3 H;e_%xy é’J*E/%'J MERRBMAFEREBE L ERIERTRGRE « HMHE
3R, i WordNet 18 1 B #2 L o 4h R3E RAE T A BN L& 0 $8 R > 12 WordNet 3
%%W*Aﬁﬁ%m’l%%%*%bﬁﬁmmmﬂﬁ&a%%ﬁ%oﬁmﬁ@’%
INAFREBEEMANAEREARAREHEBSWENIARY AT Y > LT =
%ﬁ*%Tu%%Aﬁ%&m%oEEW%%@H%K%&iX#%@iK@%@%’
A8 B 4a B3 T - Tsai [15] °
L% )

AR A S B HF 53 £ NSC-100-2221-E-004-014-t49 2R 5 4% Bh » 1% LB o %47
BHPFEH N A X TASS Eyids H o
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