ETES FHFHEREMNITRA B DOERNAE GBI

Xtk L, HEEA L, R 2, At
(1. T T RKFPCABAES R, T, 2. BRKFECHR, WS,
264001; 3. JbRUNYER2H G BACFEWEFC R, JbaE, 100875 )

FE: AT BN DGR F AR T o FAF AR AR A BRI 5] 25 R0 DU B iR HEAT I B2 72K,
BRI W30 22t GEGAIARO » X PUES) W A A FEAT T AR b Re s X LIAETE 5 A0t e de
FPRFEBEATIRAUE, AN B 7T AR SS THLES B SAE55 . A SCHE T PRt Iy 3ty g ia] e 2 BE A7 DU 3 i S
RAURTI, —FPRARYETE 5 AR A B A iR 7 5 55— Rl M A word2vec g B A 3R] N 17)
ol 2 TZ R SCRF RN AL 2% 73 88 0HDUE Bl S R BEAT T, e ST 73.6%
P SR HER

RG] FORRA, PUEIE: B F SR R 2 T

Prediction of Mandarin verbs’ event types based on linguistics features

vectors and word embedding vectors

Hongchao Liu?, Chu-Ren Huang?, Renkui Hou??, Hongzheng Li®
(1. CBS, The Hong Kong Polytechnic University, Hong Kong; 2. School of Chinese Language and
Literature, Ludong University, Yantai, 264001; 3. Institute of Chinese Information Processing,
Beijing Normal University, Beijing, 100875)

Abstract: This paper sets foot in the prediction of event types of Mandarin verbs. Event types are trisected into state,
activity and transition or quartered into state, activity, accomplishment and achievement. Previous linguistics studies
of event types of Mandarin verbs have come up with various features for different event types but none of them are
validated by statistical methods or computational methods. Both supervised vectors and unsupervised vectors are
about to applied to do the prediction. Among them, linguistics features are extracted to constructing supervised
vectors while certain contexts of verbs are used to constructed word embedding vectors by word2vec. We achieve
an overall accuracy of 73.6% using classifiers of multinominal regression, supporting vector machine and artificial
neural network.

Keywords: Event type; Mandarin verbs; Linguistics features; Word embedding; Classification; Prediction

1. 5%

FAFRB TE R O, W DUIE B 30 A SR BRI 0 B A, A
FAI B B2 H (Binnick, 1991). Vendler (1967) #i#f[telic]. [durative]. [dynamic]iX —MF
T AR K 53 9 DY Fof -

F# 1 Vendler (1967) 3 {27
R R Bl

Telic Durative dynamic

RE - + - know. love

AR B E R A A (16BYY110) RS, HRIE .



eS| - + + run. drive a car
SE4h + + + build. write a letter

b5 + - + die. recognize

AR SRR F I S B 2 F A 1) BB [A] 2544 Cinternal temporal structure) . P S (]
EREFE TN A FIIBT B (phase): #AZs5 Cinception). #:E% (duration) F12% 5 (final) (Guo,
1993; Pustejovsky, 1991). 1=t A4 (14l 43 355 b5t R AR A0 A6 A I TR B B H 3R 30t
RRF AT

T, WMIEEFER AR, F2m 2 REAR B (homogeneity), R 1] LA
I NIRASH Cstative) FIHRIRZH (non-stative). RS 5 Hofth = Fh 25 2H S8 A9 i fe K IX 51k
ETHAERAESEA W FETM, RESRA RGNS, EHEEMNSERN, WHRARAETM
A
(1) Mary know Tom.

Mary TEATAT B [A]E 2N Tom ], XSRS ABE A I ) R A28 1E

HR, FARRESSEEEA S, BIELEAR (telic), RIEEHA R AL S, iRl E
515 HoAth P b S 28R [X 09 T3k o 3 B 75 L 8 1) 218 5 2 B A AR st A b e R
AN o “run” A B ()R R IR S R, RE AN AEBLEHH A b P N, A
SAE IR .

BJE, RIELE BA RSN (durative), TTLLE SERRFITIERRIX 73T o 18 %A Fratt,
FLF IS5 M2 2R, Bl SRS A, It o AR (punctual). SE£5 54, i
IS, BRI RS T E—/ M HAx (attain a goal), Ettii“draw a circle”, BEELE
“draw”iXNEIME, XA “a circle” X MR A H xR

FAFRBPRE S PRI, JEH R (aspec) HIEREVINKR. HEHEIESH
FERE 5 WU AR AR L, (R DOE BRI R, BRItk i AR AR R POE R
EAEEADBE, XN T EMES O, JCHEVSESEARNEZRNE X

JEFF VTR, 752 E0IE A S JUAFE A 7] /L

B, A, FAE AR A AT ARG BN S T g AR A S, R R A
P FATFE Pustejovsky (1991) 6 T F4-454) (event structure) HIEVE: FHAEL M 51RIG
45K (argument structure) FI¥PELER) (qualia structure) —Ff, # A& RTETE CSLH

(semantic specification) [WNEH 2 —, #EABIEAM; BHTF@EEMERAAE, Bk, MEE
BFEFA)T, HEA E AR .

B, HERMBGHEN. EWshiE S A TR — i A2 3R A —
FE, RS SRS AL 5 2H R R ) A 2R A — e A [F] (Pustejovsky, 1991). Gi«zg™
PIFARAE RS, (HRFERRIEA— B, HBEALAR RS . BRITAFRE
W 2H R A AR 5 M AR A R ADRIE I s, Al g B R I3 i
KR GBAGER) FARMER, YO SE R ARRES, e b T
CERPRSBRA RN, REEUE AL T“F E R IR .

=, HAEBY K BN AR TRNE I LI AR R S IE R T —,
DRI A R SR E (1), R T IRE R U, oA B e I [ — N3 A A R S, A
[ (1) SCITUR] REXE AN [R R AR 2R, MIATR JZ TR VE,  —N3hiER l Re Rl B 2 Fh
FKA . MFAE [ AT, et K (LD “ABrEth R (%
T =005 “NE, e (B — ) XA IS IR T =R AR, A I
I RARRE”, B A LIPS RALR AR, 5 = A LIS 28 2 IR
e

BN o

B, KUAKREIATLS: (aspectual coercion) ZNANFRETEEZ N, -




(2) He played the sonata for one day.

WHRAZE fefkomiE, (2) FH EAATEE. BN played the sonata s&— AN 5245 4, Rk
ARESZRFEEMIRIE  (durative adverbials) &4, {H 2 4 A8 15 F A BB A FRa o IRIE 3T
W, HPIE T played the sonata —/M & X Citerative interpretation), I (2) X ARfHAr DLz
%7

fR5EIE  (aspectual coercion) RZIEH AEIIINLS, (H2 SRR i 2 1) 518 A
FHIG, HH T ARSCIIT VO . A 3 B )2 AR A sl A v (R DGE B IR (R AR R T

A SCHFFE R DOE SR AR AL, FARRA M G R M E R R R b —

E R

2. PUESAIEHRBRFRE

DOEBN R FA R b AR T =P8R, RIZNAMIER, SRR R T
e DA R AR B AR i . NSO il 4R

ARICPHE BB AR E (BUESE AL L) (Meng, 1987). IS (BRAR T 4]
#y (op E AR GEE S T A T A SR, 1990)i% 4% 1223 N, FeRIa T2 A X
T

B IR TA] L R B BRI DA ST, AR E R (iR 5 A e S a ebs i, 1
R AR B AR AR IC S T2 (8] FE A R B0 R G R, (R, IR e T ) 3],
o HEAE VB L w1 1] P i EE BT N 4%, X IX ] SR AT IR ARiE o AR SCRIT A F IR ) A
N6 S o J I 95 B 1B R} (K.-J. Chen, Huang, Chang, & Hsu, 1996), 371 46 B AHE LT JL
ﬁ:

F—0, MG IR TR A AR S ER OO Bl 1] A R ] SO USSR I BT R TE S PosS.
PR —MFETEX R Z AN PoS WAL AN [F R A BE . anek A AN PEFRid, VC F VH 43
XJ . zhang3 Al chang2. X SEPr BN, 750705,

00, WS — DR B (R E GV e RO R E R BT A, 1R IR AR (I
TE B FHVE ) A i SO I J) 52 sl i 18 CE A . R A AN, — > PoS
52 VC, XRFI )RR E SR “E 1 51— PoS 72 VI, R )RR ) &< —
AMNEE T — N N TR o X RLIX AN bRl 23 A S 5%

AL 25 2 5 FERT R Guo (1993) by I8l 1] AR R B HEAT Anid i AR AN T 5 T . Guo
(1993)%F (PLEBN A AL LY A X ITHEAT 1 AR bRTE. N R R &
HAh 5 R IE

1 Guo (1993)FH KA K HAR 5 2R LE
Eal wEgi MK v vTP veE ENEAE+Y ved T
Va R4 - - - - - &

Vb HIRR4EH I I — - - JniE
1 I I — - + AHAE
2 | I + - + H
Ve o MR
3 LF + — + fire
4 LF + + + e
5 ILFIF + + + nz
vd  JFEIRZ 1 F F + + + e
2 F F — + + BT
Ve  m4EH F F — — + *




FERE: | RAR“IFIE” Cinception); FR/R“Z53” (final); TP FRIR“I 415>

Guo (1997) it —H &I 17 FRPIFFRE, o 7 — DN H AR &

=

HEHA

FERZ

c2 3l B34

N\ N

Ve3 Vca Vc5 vdl Vd2 Ve

Va

1 Guo (1997) ) AT 2K fk &

ARICHEA T Guo (1993) R AMA R, 1 £ X Guo (1993) I F 2R BUA Rt AT T
BOATE I 2

Guo (1993) i SR 772 LA ge 77 5 Hk B (AR bricdial (aspectual marker) LI
PR LI S5 s B8 R o B S 2R, A0 20X R I 43 sl v DA U1 S5 VR BRAIE Y » 36 3IE 5K
56 (P B AR 1A A2 4% B Guo (1993) % F A 2 Y e FL 5 RRAIE ] M L B I A R A B, R4 % BT
SRR BT R JE 2 AR RN 245 Guo (1997) 02 20 43 2R AK R AL

TREBZRE L WEIIHRE:

F 2 Guo (1993) FIF AT /N HE 5 SRR B
MNET T T FE T T OTF O#H &
va 0 0 0 0 0 0 0 0 0
vb 1 1 01 1 0 0 0 0
vel 1 1 0 1 1 0 0 0 1
ve2 1 1 0 1 1 0 1 0 1
ve3 1 1 11 1 0 1 0 1
ved 1 1 11 1 0 1 1 1
V- 1 11 1 1 1 1 1
vdl 1 0 11 0 1 1 1 1
vd2 1 0 11 0 1 0 1 1
ve 1 0 11 0 1 0 0 1

FERE: | RoR<TFUE” (inception); FRIR“E5H (final); T RoR“I [A4H1E

PSR R A SR AT (R RIS T



vdl vd2 ve ved ves vb vcl ve2 ve3
Sub event types

Kl 2 Guo (1993) i) S BY = {1 7Y T2 2 IR

BATH IR R R R % (CPCC, cophenetic correlation coefficient) K& RIS LFIR .
CPCC T ZL 2 i A2 AR I SR Ab e PR A @ A S IR RE M TR AR LS, e B AR E X
RBEIERHFE (Hou & Jiang, 2014); Hou, Yang, and Jiang (2014). SZfx I CPCC AJ LLERE
ORI AE R R AE 2 KRR EORER T IR G BE (S B . IXAMERERIR 1, REX
SRR FH B B 5 S A e e 2 [B) R RRABL RS ik 5

FEIZE R CPCC 4y 0.85 RIZERL RS Niie. N EEFUEH, vb 5 vel HiE X
PEES AT, ve2 5 ve3 Ml X FEES A, vb. vel. ve2 Al ve3 B AZE: ved 5 ves
HIiE PR B A, M 4R — D00 vd2 F1 ve (IE SRR il vdl. vd2 1 ve 4R T —
AR, va BlRS.

XHEA 5 Guo (1997)H9432E—3. vb. vel. ve2 F1 ve3 4L TR ved Al veb 4
BCEE”; vdl, vd2 Flve 4 ECARAE

{HR WA LR AR

B, Guo (1997)FF ve3 I activity, (HAZMRMEIE CIEE KR, ve3 5 ve2 BIAHE
BOR, MiAE ved. Guo (1993)FF s i, vel. ve2 Flve3 78 LA T 78 R AR & TR
BN, HRARIN Y ve3 (B D 2R 8. Al b, W% 441 Guo (1993)42
(IR AEHEAT RIS, MBI ix S ved i), Bz BN 245 ve2 Al vel I —

HK, Guo (1993, 1997) %84t va I N IRZE”, (HAZZ IR B H R MIIh—FK. vag—
A TCEURFER G20, IR R a2y ST CBO S R RN R — R X RPIRES, He
(1992) 2 B A4 xR Z5hi7” (absolute stative verb), X251 5 H AR A 3hia 1 H K X 5
S TLIEH IR AT 1B .

FHIK, Guo (1993, 1997 3l Al AR A0 & - A ARRAS Bhin, 1M Z IR BRI 45 R,
TN ) [ A R B L

XSEPR EASRE SR BT AR, RON$EIE Vendler (1967)42 H FRHE, 5847 DL IR
Aig sl & - A L8 (non-telic verb), K4k (RLFE<5E 45 FIE R FRAH R
FJiA]” (telic verbs). H1T Vendler (1967)#2H T telic. dynamic(EX stative) 1 durative — M2 5
KX =, FILLEAREAIFORE" TR AR =3 5L b5 R TR AR 52
R, B S A ZE ko = #H AT RIZE . A% Guo (1993)brifE, MiE SRR |
Y, REERGEBNEANL, 2 Guo (1993) e S bR b 43 T8 H [telic] {1 & vkl
Kbt

v LS s 75 2o P I @ va A ve3 (1R I S8 18] L Ji5 SORE a2 a8 48 11 V3 73 A ik B,
va fl ve3 9N state &5 N AIER

Fi LA, ARSCPT R 0050 8 R 55br B R



A. IRZ:va, vb, ve2, ve3

B. ¥&30: ved, veb

C. “fk:wvdi, vd2, ve

5 Ja— AN A RS Guo (1993) A& b B AR 46 K 22 50 10 AN LB kAT 7RISR, XF
TR 29 AN FHAM A HN FEFA BATRIZE . Z AR Z ARSI, AR IR g2k
A REIE BRI TE T AR 2, 2 EA 1 S IR RHE IR LIS LS 10 NS
FMEA B, P LR 2 AT AR

E R ORI AT DA R IX — 5, R ISR o i IR SCE B0 AT B AT 528

e———
A ne niAac

,,,,,,,,,,,,,,,,,,,,,,,,,,
IURE S A A A PO B O A

Pl N A o

EE -

Kl 3 Guo (1993) T 1k KTy SR s
CPCC 4 0.75, KIAFRREE R WMES NHEN . Fl, exl 5 ved Fl veb 5 B i
T, BRIEAT UGS S)”, exL AFERIR AN o “Bh3 LA P18 Bl ex18 5 va 115
SRS T, FTUAVN—3R, ex18 G By ey (Al gk =), <R DL S CEmaAE .
Tt —2k, FrA BR451 4028 ) AR A 2 I 5 OB S8 1) ()8 SRR B RN T AH S ) S Y S S Y
W2 o ARSCHTE A AR AR R e oK. BATRAN ThRER T, 0 i 67 et
FUBE TR ZE AN (DU Bl i VAR ) 0B AR () AR 2630 AT T SRR B bR, ARG
THEOLNT -
R 3 FAEEARBL
W& E3 A it
¥H 387 978 245 1610

3. DUEShHESEARRA T

AR AL T 2 R R IR A B AT S5 (Tommaso & Huang, 2012). A MEE T
B2 N T A, RENRMbmEF HEMZMAEER, R8T 1MES HIZ4n ]
SERRVE, WEMIE A4 A& . Tommaso and Huang (2012)% 1“4t (crowdsourcing) 77
O B RFNE AT F R bR R, & 5845 (golden standard) XT LGN, i@
PR AT 26 1A 43%, TMAIEE S PSRRI AT SEARESS (trusted rater) #ERf 28 AT DL 2|
93%:-

Siegel (1998)& 5 F- AT JB FA R AT M T 2 — o MEEE T+ PUANE 5 S HRHEH
THIERAERE, 7EMIERE R T RS (decision tree). iZ#[A]IH (logistics regression) A1k
KgmfE (genetic programming) 432885 SEIL T Shia FARA R BN, R R 2 HXFREFI<IE
RAE” (hFRZ A event) HIX 4y

& 4 Siegel (1998)[X /3R IR 45 1
Overall K& IERE
accuracy Recall Precision Recall Precision

Decision tree 93.9% 74.2% 86.4% 97.7%  95.1%




Genetic programming 91.2% 47.4% 97.3% 99.7%  90.7%
Logistic regression 86.7% 34.2% 68.3% 96.9%  88.4%
Baseline 83.8% 0.0%  100.0% 100.0% 83.8%

{H R ARATAE — L8 ]

1E4n Zarcone and Lenci (2008)fiT1E Hi i, Siegel (1998) 73 71 Ik HEAT 70 256, ¥5 A Wl
FERAE 22 43 HAT 55 LR SR HERG 2 o 28 VAR I I8 1L 43 28 [R] )= B (classification and regression
tree, CART) &3] 7 e m HIHERAZ 74% (Basline:63.3%); 5 GREK 114172 hold out
5ok, RN R Bm 4R 2 o T IR ANIRAE , X P 5 20 B Y R 500 15 I I ANk, Y
HE4T K-fold cross validation .

Zarcone and Lenci (2008)KH T BIFH 7 i M id H T AR R0 IE. — e B
W79, — MR BB ik Hod A B B 7@ e X Al bR K& I AE S B A
TLEE MR ) AR, S SLIL T 85.4% M A AR SR A I MBS 1) 7 VAL 3 ) B
F2 BRI T4 A A SO, S8 I ek Y R S T I R PO (0 BRI SR AL B
AT T2.5% MR .

H 2 ST POE B Rl S SR B TN A B FE T LT o 1 HL DO B 1R i 82 2 v T i Al
KHFNRE I HB B8, 6 £ 5 FEIESRC, B AT DL F X e brid R 47 150,
HAS L TR SR o (ER DS LT A IXFE bR ic, AR A 35 55 25 75 40 Tai (1984).
Deng (1985). P. Chen (1988). He (1992)F1 Guo (1993, 1997)%, HEERIIR", “fE”. “IEAE”.
“EHE?L T & AMASR IS (aspectual marker) s

AR SCiE I P AT AR T B iR SIS R R IE R B . — PO A FIE & AR e A R 1) R
B, 53—Fe i word2vec FJEE A1 EARRE . T TP 20 5l A 28 38 e 3 o 7 by e [ 6 O S
B i) A A B AR

X FAE S AR, AR TR AETL CIEAET. BT T )l LA ERLE AT
SR SR TR R A IR, AR AR R, B T IR 240, ot LA bR e #0A [RJE A,
WerEBE AT L&A (FER D, WA DU AARFRIE (FERZIRO, MRFERPERRIC T LK 2 X 50 IF,
FREAE TR S AR AR L R

£ 5 b K& A AR D

BRIEE  PoS iR iy

R Dfa  #hialarfEE Rl 1R & XK
1E Di  fAkaliA 1EH0 25
EE D FElA TELERZIR
&5 Di kgl L&

T Di  fAkaiA SERLT
it Di kgl ES U

HISCHR S 1 RAT K va A ve3 AN IR A B SE ik, X aT LB s S
SRFAE R B AT ISR . BESR Guo (1993)H Hi S R AU 2 #42 ML HE i 35 S it
ATIHEE, TR B SRR SR T A A K40 222 1 A Bt ] PR R A e 2 I 122 T DA SR Bh 1) A R AL ) 73
W FATRA NI 5 H AR BFEBUIER AR PRHE A B SR I TSR AE GV Rt 7T
BE RS AR TR _ESEBELN . AR T 2 JiZ 88 B3 23 RIS TE M & Z (8] (5K & -

SIS IEEAR B, 2R va M ve3 AN RE" A REBN AN, A EALEFES
SERFALAU AT AU H B BE UL AR G 1) 22 I AR [l AR [, K va AT ve3 A AL E H AT
KA, WIARESEIL LB R 47 (1 2 e 2 4 m] IR

EnxEIVEP RS A EIVRTIN Ry LI UAER - N Ve S Ly e EP S S R L UL E v A ATV



A VR BT MY, 5 B3 7 A8 R, DARSE RS IO 2, A S5
B 5\ TRHER SIS A ROBE BB (X . P4 AR 0 2 (TR
AT, DR WA B R S B 0 AP

A va Bl ved IARA I 10U L B

# 6 H va Fl ve3 IF NSRS I HUAUSR B e e 5
Log likelihood Log likelihood null  LLR p-value
1467.3 -1500.5 1.491e-09

p H R WAL R, BATHEALK 175 va fl ved TN HABIS R, p HHN 1.00, X%
W RIS 2 A . T RE R, AR, e, va F1 ve3 BN RS,

PERXTEE, ASCHIN T IR PEFRIC IS 5 AR . TR LEeiE 5 AR [ B A R, B
Z LI RIA SR, ASCHE— 00 SCRF A A URTN A4 P 26 23 S 88 0 i s SR kAT T
oy RS, BT RSS2 A8 RS . I TR N0 AR AR IR AN R AR R 1 100
T SEZHEL A BARERA R Coverall accuracy):

R T HTAES PRHE M 2R e 2 R
MNLogit SVM  ANN

Adverb 65.40%  65.53% 63.54%
Adverb + freq 66.21% 61.93% 57.14%
PoS 67.83%  67.89% 67.83%
Adverb + PoS 68.82% 66.46% 64.91%
Adverb + freq + POS  69.32%  61.93% 60.19%
Baseline 60.7%

PERE: MNLogit F5 % B ;. SVM R i BNl ANN o5 A T Az %
A AS F bR F 3R] (aspectual adverb) J& T2 Ju@ B[R0 T 65.4%MIHERG=; E Xt
EE B AR IE (PoS) JE T2 JuiB 4R R H S | 67.83% MIHERI %, FE N F BF, lPAf
FARI AR ORI T48 FHAR AR I B3], (E 2 A8 FH OO R AR 56 1 45 SR AR R 25 1) 22 e 0 AN L
FERTE AP
# 8 MNLogit(adv) 1 MNLogit(PoS)ik 4 45 R4 it

N  Mean Std. err  Std. err mean
MNLogit(adv) 10 0.6540 0.0321 0.0101
MNLogit(PoS) 10 0.6783 0.0277 0.0088
5 10 -0.0242 0.0459 0.0145

# 9 MNLogit(adv) !l MNLogit(PoS) i # 45 5 le b BEAS t #3645

T P 95% confidence interval of the difference
lower upper
-1.67 0.129 -0.0570 0.0086

Jit UL Ao R AE AE T 3R] R 25 B e f1 B BRI B P AR % e ke, eI T e
69.32% 1 AR HER 2, 5 HARE AT t ISR, EREREN.
H£T aspectual marker &5 3L IR K 52 S| (0 S0 A SR AR SRR ERARYE BT



SCRFZ ] AR, WO B BN SCR A 1R B 3. Tk TAER G S %
FHATI, (R IX 5 BARA nT R R A, SRIE BAE —E fE AL b o smm 3l i 4281
R T A 2

BE SRR MK RE 08 521 20 1] AR B BT A bR SUE BAREE N T 5 Bkt ik, A4 f
PRI AR — AN INE AT BT SO A (5 B SR 0 2l ia] i S S 8 o FL R Bl agh 2
oA 28 AR

Distributional semantic hypothesis Ayt BLAEARAAR B TR iae], #6218 S B nAH
(Harris, 1954). 470 A1 20iE SUER B @ 1] 5 b SCIEIRAR] T B [ mubR 70 A1 2038 SOBE
B AT BT OEIE AT EN TS, PR — il 1 1 e B A 2 v 0 1)
J7i%, FFH HETE 2 M E S5 EARAIE A A 24 A a2 I (Liu, Karl, Enrico, & Huang, 2016;
Santus, Yung, Lenci, & Huang, 2015).

ST oA 0 U, BATHER R, BRSO, HE SRR ARl ATk
75 AEBE RSN 5(E 5, A S)RIFTA I BT, @i word2vec #1500 4E ]
EHifE . Word embedding 7] & /& 1E sinica corpus(K.-J. Chenetal., 1996) LA & Chinese Gigaword
corpus(Hong & Huang, 2006) EJIZR5E . FrA B AR 1C#fS Sinica corpus —2.

3R Z eI R R . N TAPE 28 FI SRR [ EALVE 0 FedeiiAT 1 ialer, Ry () 42
NGRS N

K10 TR BRN A 20 1 S S B T 28R

MNLogit SVM  ANN
Overall accuracy 69.88% 73.60% 72.24%
Baseline 60.70%

DUE R SO R SN N 7 R 88 31 1 fem 1) 7 SRR %8 73.60%, EE baseline &
129 ME7F R HATHE 5 SRR OB Y 1 f s HERA 52 69.32%, 157 4.3 DN HE 70 e R IHIRA
FHECS t A gk 5 72 7 /e 5 72 w3 1

% 11 SVM (word2vec) Fl MNLotgit (adv-+freq+pos) BT} t 4646 25 5

T P 95% confidence interval of the difference

lower upper

2.89 0.018 0.0093 0.0764
SN R TN L U2 Iy 0 A =W, 3 £ ol Nl (=1 == A B =< L i P = 711 =R
T HE S S RHE M A,
RGBSR SR
# 12 T word2vec KIS HR AL 24 R

2R precision  recall  fl-score support Overall accuracy

WA 0.72 0.46 0.56 387
EH) 0.73 093 0.82 978 73.60%
AL 0.79 0.38 051 245

4. LB

AL A B T SR ) S AR RN 1) R SEE T Bl A S SRR A T, A S AR
TR :

H—, FT Guo (1993)%F (PBBN A ALY FFbRERIIRAE T shid HARA, &
BT S EIAR 1610 WIPUE BN AR R B HE A, v LB T AR OGBS R YI SR FI VR < 5

55, ST POEBA EAR SRR T, S R R IA B 73.6%.
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