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Abstract

Abstract

Opinion Target Extraction (OTE) is an important subtask of Opinion
Mining (OM). Meanwhile, as opinion targets carry factual information, OTE
task has a close relationship with Information Extraction (IE). There are
four disadvantages in previous research: 1) Having no clear definition of
opinion target. 2) Inefficient management of opinion targets. 3) Manually
compiled opinion targets are too large to be sound seeds. 4) Depending too
much upon statistical methods, lack of parsing. To deal with this, a
definition of opinion target is proposed first in this paper, followed by a
structual management model of opinion target with high efficiency and a
new method for opinion target extraction based on generalization,
propagation and bootstrapping.

The opinion target network (OTN) is proposed in this paper to organize
atom opinion targets (AOT) of generalized entity and attribute in a
two-layer directed graph. OTN use nodes to show synsets of AOT and paths
to show compound opinion targets (COT). With multiple cycles of OTN
construction, a higher coverage of opinion target extraction is achieved via
generalization and propagation. Experiments on Chinese opinion target
extraction show the OTN is promising in handling the unknown opinion

targets.

Keywords: opinion target extraction opinion mining information
extraction term extraction opinion target network
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AT TR ) SCA A 87 s 5 B 284 R ——F 5 (Fact) HE L
(Opinion). “BEATTZr A6 N 7 N S8 A AN [A) (1 AR 0 07 20 ey
7 I 7 2 R MR AR 0 A (BB TR it K B P R
IS T7 20, — Bl =8 S A CH AR O BB D, — AP 2 = LA F .
PN E T S EARE S NRA G, R ARE L e A AL, H A X P R
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WK B e AR T N 2R A 8 A5 JE IR B N [, 52 ) 21 kL 25 A2 35 19 77 J7 18I
THE T — (s Bdw. THCM, DU 2 M. PR RN, b T
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RAAE, AR5 T EEKMAAE RMA TS Z 350,
AR R E AR BRI T nl RE . Im SR IR IZ I EOR, F R
o B A S R A P B T IBC R PR PR R R T AR K . A W S DL 5 S
A&, R b4k 2 505 B g LA E AR R 1 .
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J& TR0 SCAS LA 10 = S R BEAT S M A AL B . B A i 44 SE AR TR
(Named Entity Recognition, NER). Ai&#lit (Term Extraction, TE)
LA BWAZH, AP RIEEEF S EUEE S, WA
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PLE H, HoA = W H ARl U 55 BE 2 2 A2 38 00 1A% 55, (R Iek e il B
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—INEE G AR5 . — 7 A LU RS B O B R, Sy — 5 i O
ILAZ P H AR 15 25 2 (K3 TT .

1.2 FE2HE

5 B, 3 =Ty B8 2 A SO il B e 1 382 {E B (factual
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200945 H27H
GaARSH6E RE, Masaga || AL RAE
jﬁﬁéﬁkﬁﬁﬁnﬁﬁhgf 1A A K ‘
ach B K, — AL {5 5% ]ﬂ{ﬁ & ; 5
IJ .411_ardlt£_i_%ﬁh ﬁﬁ—.’rﬁ?ﬁé@ R,Obbw .
A 1899 5 ey i %
BORT, WEHRpBach Bk | LoCh -
R, b TXbox b AE, (8 5 b
BUNE LS S REKE |+ M2 - o
0 o R S K. — A A gt & =
AALHE For, BachWyl i wig 7 af = W H g2
%N 1L B T 4 ) B E AT A B J Allard B o 4
Eik, HHEE AT . — )
BB EEE T AN LS, B WAE =
AT EHE. 055 f ¥ indows ‘%iﬁfTE -
V&, FERDHNEEEIT— B TN 22k
1 e & :i»—.rﬁ.‘
1 R R

SEREEPSE s S ]



il

FHi1w gl

e BB, IR SRR RS S A R A . il A 4
SEACR BB, AT LA SCA A e AL 4 BRSSO 2 S SR R
P O AR OC R AR BEAR, 0] LUK IX 26 A2 R, AT 32 B H 41 2R
S - N4 = J0l, WMMAFIRCRIBE, U R FEE B g,
SERCT AR BB RE . SR MAE R, TR E H R, Wl
DAAE A oA A5 B AL BRE R M N, 04T IR AN A5 3 .

5 DA ICIE 7L TF 46 T 20 122 60 4E AR, i L 3 K e 1 55 T 80 4FAR
K TFF U6 (3 & AR 2 71 251 (Message Understanding Conference, MUC)
WA FF. 2 1998 4Ef 5 — i MUC & g5 s ), {5 B 2 & K R
HARE 5 A BRI — AN EE 3. HE, 55 E K bR fEECR W T
(NIST) 2L B 5h N A A HL (Automatic Content Extraction, ACE) i¥
W25 WA HESAE DA I R R 2 T WS 2 252 A 34
HOHT [ VR IR S AR L DG R RS AR N, A 6 T O ) v S
e RRMBEA RN SHE . IAE, FEMIC SR RE A D s m
RSk, IFHBNEBE N kT RIS 85 .

B 1.1 il F AT AT DU 5 BBl B R 75 0 A
EREER M. HEE S5 A (Text Understanding, TU) 5 A & i
RN o 7045 B, B S OG0 A BRI — & JL IO R 11 = S 15
S AN S0 1 WA 2 1R R P A B ), AN B SCAS FR R
Ko NIEAS A FEUE, A5 B EER RO 2 I SUAR B AR B R . I JE S
AT LUE 2, & A2 LS Sl B SCA PR R R vy, A PR ST 4
BHK

1.3 ENEHE

BOLAZ A, AP o MR SCA, e vF it (Comments) B
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PESCAGE AN T2 WA SCART F W, 8 F LR 7T CAREE X AY .
PREEAE RO fi o DL B SO ), s i W AZ R AR — A
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WA, HETEE R R ] B WAEGE Ak
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K1.2 7= L5 4 R s 41

ME PR ERATTUE H, ERREAGREE, Wk ERXZE WM A
BEA . Rk z A, BMILETEAN S, g RS, herblg
FHUBENS, CRAMHEILNEAH. BARERILAS, EOFE LA
O I BRIE , I FE BRI B S R W AR RS B
W WA R, W bR — 2 E B DL K A R B R, I
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3 WBRIE . TFESe BB, S AR L, A I 3 8RR A 0 4
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(Condition). SZF;41F (Support). K 1.3 45H T F = W -E 3 =40
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B L E AR BB, o2 A B il O R WA 1) A AT 5% o AEATT R, f
UNEPSS SRl N 1€ 5% NN S W/ ok TR A bS W NS R X i V€ s N
AN TR A AT N A

2.1 KiEFHE

ARV, A A0 rp R R v M 1 e e E T, R, RiE
AP LU ], AT DU G 4L o RS il BRI A2 AN KA E ) o it B Ry o 4
R E k2

AR VE: il A A e T 46 AR T R R R 00 3 A7 RS D JC (1) 7 v . R TR
Fhork, e I HF A RN HE R S ARG, I BT K
(A6 2 7 B B N IR . Ja ok, WU R AR 91N G vk R Ab B
A EE A EL A 8 27 A4 T HoAS B (Mutual Information) 57 . Log-likelihood
BRIk, AT TR A O R . AR E R R BT —
ANBEE . W, —2e22 B0 g vh J7 v 5 N J7 vk 45 A R R AT RAE
O, AT TR R o A ot gt 7 vk DL R gt 5 R &5 A
(1) 7 1L AT 41

2.1.1 ETF5HitayRiEIHER

BT G AR E I ECE R KRBT Ly AP i
VB 2 HI W — A58 3 0E 5 A, M2 AR IuEIE —an
VE 2 A WX AN 58 300 5 A 2 2 RIS, BRI g v 5.

BT RE SR O BAS R (MDD J7EE), Log-likelihood T i
[OMLLT o gy v 1214 o o, ML J5 v H Log-likelihood 75 725 & M 2
FF R NS4 Z I I K R R PRGBS P A A 2 T ) &
Aol BE A GRS R ZE A T U IR R AN R 2 TR R R
HIERICTE .
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MI 7k G BIe N, e XBEE K PR P(Y)IPIAS A X
My 2 18 1 HAE B MI(X,y) A

P(x.¥) (2-1)
P(X)P(y)

o P(x,y) 2 x A1y [A] B H B A B ME 2%, P(X) AT P(y) 23 ok x ATy
ML H BN R . RIS RAT AT AN, R x Ay M E R, T P(x,y)=
P(X)P(y), Bl MI(x,y)=0; 0, @i x fly fEEREF KR, W P(x,y)>
P(X)P(y), BI MI(x,y)>>0. X#f, L H5 MI(x,y)mk o] LA B x Fly 2
RS R . AREAIP, B x My 28, S5 E R
o LR PO)AT P(y), P(xy)fREE i d xy 78 15 R A B0 ME
RV x Ry I EAE R, TLLAIB x By (4G R BAS S,
W6 x Ay SR T A I, xy A AT RE R ANE S L. R,
W) x Ry DG BRI R o M 5 V4 W T — AN 7 R 1 U IR T DG I ) I
7, RREXMERME (PR JREBUR, S S BRI
KRB, BT LU R I Y B A A I, AN RE B A 2 il e 28

Log-likelihood 5 ¥2: 4 5 — Foli i ot 9 A~ 5 fF A2 A5 SL B 7 i, X141
AP T8 u Al v, &A1 Log-likelihood mf B X4 -

MI(x,y)=log,

—loguv=NlogN +aloga+blogb+clogc+dlogd
—(a+c)log(a+c)—(a+b)log(a+b) (2-2)
—(c+d)log(c+d)—(d +b)log(d +b)

Hodra Al B ouv AETERFR L SE, by uy 78R I A
oy BB v DA AR, ¢ b xv R IR IR (x b FR u
CLAN ) HAB RV, d WAL S u 8 v IR IE ARIE AL N AERP T
BB o XM T VR A Rl AR A R IS AT AR A R RO .

MI 77 75 F1 Log-likelihood 77 v ) A it #8572 H — b 48 11 5 3R AiE 5 > 7
Hox My B[R ILOC 2, BE T A € 1] o xy 4B — 18 S AL ER . 4
KR, d&vr L2 2 Mg ik&, W Frequency . Selectional
Association . Symmetric Conditional Probability . Dice Formula .
Chi-squared. Z-score Fll Student’s t-score %%, K- N s T F4
B ILRN GE v S AR AR TR Hh BT R R I, A5 H S5 8 ML TR I RE ) B a
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BT G G LR AR ML VTR F R B 0.7%, Bk
A R0,

JERR TR W T 5y — RO SR OO R . el I A A A
G 1 IR REAE SR R AT 80 0 B VAT S T A R R A K
VLW SO BR, AT A e AN S EITE R, Rz, AN
BN, BEWIE PR, A ] R 5 AN S O R D), ANREAT b SE 2R
W AL G ER s A I B v T

us
HOEDS h(_||s||) (2-3)
u,useC

Hodr, u ZiA s 2 B B, |s| A A s AR TR R BT
K . h(s)=slogs. [FIFE, & & s A MK F 450 -

eright(s): Z h(% (2‘4)
Hrpy, u A s LA BRI 285 22 S oL, 1]
s PR N
Gty (S) + €rigne (S)
- 2

iR R Tk, AT EG B s NS dl s, B DUE T Ab
WK F, CHARNZ WARE RN, MR R

IR T A E (R ST T R T XA 2 O . HOT E BT TFIDS
i A R e kit . TRAIDE 5 vE 7S B R AN 1 140 ) iz, B
T e R % -, RIENIZAR P HI; B, R
A BE LA P S 8 =, R IE S BE AT H B A At A 1T,
TAIDf {E o H 5 Ak

e(s) (2-5)

Tf(CT)

TADH(CT) == <)

(2-6)

Horp, CT R AT 1A i, TR(CT)y CT AR AU SO o H B AR
Df(CT) N CT I A U SRR H o 30 2-6 WA, CT AE QU SR H i
DL R B %, B A0 SRS B D, TRIDE (R, e nl fig 2 4
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W 2T HXHALHE

BWORVE . AT RUAEL, Al THIDE J5ikok o 5L, A IR AR 5 B
FESHCSCR I R R o Ty A IE — LWt 5 E A8 TRIDT Jy ik AL ah L dtAT 7
g R LT TV Mg A5 T A (K R o 6T THIDF JEAR A S 3 0 ol A EL A 1
2o MR — SR BTN 87 5, JF FLER T 8B A 75 AT o] 2Ry 52 11 40
AE I o Bl R R O R TE B BR , AN BE S BRI S L BAE T
T SCHR R

2.1.2 HiIrS5HNELESBIAKIEHME

Keh-Yih Su &5 A $& H — s i 32 IR E 241 & 1) 07 2ok JEAT ARE Sl H
(K 75 v o M I T XRE A B B R AT LA H A [ BT (R
YA R R o AR BT b, I T VR R il ) R A — A S AE A 2R
oA HAE R R S A A R AR M AR DG IC A5 AR R R TR 4L A
fif FHRRAE, IR LR EE Clikelihood ratio) A 5y Pe Sk (K 4, He it
ST

P(X|M,)xP(M,)

& (2-7)
P(X|M,.)xP(M)

A=

o, Mo AU ] ¢ 2 i 2 A HOs AL, Mnc AURTE e A
HZ AN RN, X2 ARTEEAR R A S AG BRI PR 1 — A
CEA WY o A >1, WA A ¢ A LA b R, 5 W aE 2 AR AR E
il 9T 26 B IX PR 5 VL AE BB B = AN o0 (2-gram 8% 3-gram) 41 AR IE 4
A R AR A R . AR, T B AR 3R PR AR AR A A, 1K
Tt 77 0 Al A 3 R B

Luning Ji 25 A4 T — B0 3L T % 10 B F SCH0 v SooR i By 08,
XA ITEE BRI A KB TR/ D R S A VR RS AE B ok
AT BN S0 ) ARV o T AR W 2 A R 3% R o B 1 28 e
JE B TR U, DA R R B A R S U R

BBECR, XEETNEGEHIE T RENHER NS EHEE. RiES
T A IR ) 06 ZR « ARE IR RS RS, A T Al e vk, 1
T R 2 S, AT Ak S S ORVE S RO TR

12



W 2T HXHALHE

2.2 BB #RiHE

L H il B A il AN R AE e R BUR A R AT OG AR
B TSR A A By, AH ]I Sl IR TR F b 20K T S L A AR, X
A i R R S BT e R AR IR LRy e, e TR AE T
ARTESHIB 7k . AEARTT R B B H AR MBS AR 2 . &
W HBRHHIG, TEABAG M A 32 BORE, 2 L WAZ AL 55
AAFAE R H br il B 1) o ER A R AZ IR AT 55, B L H A il
B — MR PR

2.2.1 EFHMUEIE I B rrfHE

Yi G5 N AR P8 44 i K E 09 A R A7 B R s, R H R AL I Ak
(Likelihood test) Jy v ff & i W H A1, A ATTIA S, 20 W F AR I8 % 2
I SEAR G E A VTR C Y s S NP R N P (Al S A PSP o
Ah, 838 TR ARYE (Part-Of-Speech, POS) 7Y 1) 5 1 % 44 1d] F1
0 LB BEAT Rk . Jr ik R BT =45 8 R e P AR B A R
grollie. (1) BRI ERE, (2) AR W RE, (3) A)HKE
AL AL T R R . R DL BRI, PRIE T R H BR R I e R
FOJG, M AT SC P, ks S0sl Jmg PR e F o i ] 4 Dy A Stk L H
bR o AUIEAH SCHE, Al B ARRLEE IR (Likelihood test) SKiF4F . M7 vk 7E
HORD AR HUAT A SC I SR, BT 829% (K 1 38 IE A % s AE & SR U S AR
Ry SER: g, SRR R 96%.

Hu A1 Liu 2% AR H F5id 7 20 B0 (Label sequential rules, LSR) 3K
L H AR BP0, T AR IS E AN (LSR) M5 ik 2 B, E
AR A B S, YIZR LSR BEAY, R HI LY SRAG 2 0L H bR o X T+ Ik
o f e an,

“Included memory is stingy”

55— o R AR B 5 R PR AR R A

<{included, VB}{memory, NN}{is, VB}{stingy, JJ}>

BRI E I H AR, B S HN .

<{included, VB}{$feature, NN}{is, VB}{stingy, JJ}>

WO AR S IRl B AH S, Je AR i B0 U) 25 DG e SR, AT A6 A Y

13



W 2T HXHALHE

I $feature f7 & 3RS = W H bro
FE T 7 g v mr LA 2R & i sICE A R, {H RS BE R iR vk
=L H bR 78 5 ) R

2.2.2 EFTRBWHWENR B FrHEL

Hu F1 Liu R4 & W H b5 A — 258 O 3 19 7] 045 4E ok 1 51 % 30
(Frequent) FIEH B CInfrequent) 2 WL H FRPYN. Al AT ) FE 2 il B 42 37
A 3] A AR ek B L H BR . [ERHARATTIN A, H B IR 44 1] R 44 1]
WHEAREREINHIE . T&, %, Wi kv R 1% B s S 44
V]2 R RS o B D BN X 44 ) R 44 A R R AT BY R, I R AN i B
(38 43 o 3K LI 3 AL E P SR IR R R I, (1) 2R AT, H 2 )
A5 BAFF S AN . (2) Pha7in], (H2 e BT KR ENH
Fare Wt 2, B ELME W HRN —#5. XMW P G, Ll
SRAF IE A 6 A 0 B v 10 L H AR AR G o T T T 4R e TR 0 L H b
X BN H ARSI R RIE S . S CANEREE
PG, ZE W B ES, R EEWS BRI ES, Bk
() FR AR IR W H A o BRIXFE, 5 vk S A A5 B s I A R
WILE W H AR, a0 B R A BV R I AL A, R IR W H
s 1) I L H AR AT . 43 P98 IRk B 0L H AR Rl EUR H .

2.2.3 ETFXEWENBir#HEL

Popescu Fl Etzioni X i) #l A5 A [\ [0 & v, ABATTA RS W H b & 1E
FEPRALIR, T ARB)R B WL H bRz ot &P g, xR, R
SRR RS, MBS E TN AR, AHELERS
T RO R, AU B S L H AR o X 1] A B A G R
PUFT o AT, KRR L XA R T of scanner, scanner's,
scanner has %% . ik oF 5 I R VC 5 O¢ R ORI A 2 A A BAE R
(Point-wise Mutual Information, PMI) K3 B W H br . AW F -

PMI(f,d) = —if.d) (2-8)
T Hit(f)Hit(d)

Horp, fRMGETEIC, d KRR PN mUE AR Elm, Ul Wik i
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W 2T HXHALHE

5 R PUNAF ORI D) . Bt U W e B nl g A LA A e v el
HMRGESr o IXAE, AT Hu AT Liu 1945 5, oy vk DLE4E 0.03 11 7
[l oA, ok T HERG R 0.22 IR TT.

M2 2-8 wf BLE Y, AR B AN 58 m] DUAEAT BRI 25 K 3l v 3 A5
R DUANEEAS IR R AT o Gl R SIS EOR, ) DUAE IR S AT
ESEPST

2.3 Hite

Liu &8 A% T 4558 E AR SS, RS R 51870 B I E 4l 2 1
Wt B, DLSRAS 0 H AR, 78 B b A% A TRT IS RE 1) () A AT S8 AT 5%
HAT B 5 L 380, (R %A e ) R L H A e e i 0E & R A
B R R DGR, A AR AT R B AT B iy b SOk, MK i [
SR, RIEARE . pHEHELFEENEL . ERK
FEPE LA T W DU SE AR R, T i B 4 AR i W i, mf BA SR A5 H
BRI R BT E W E R, R B AR

AR AN R, AR 2B B OGVE TR S B e . BTl
) SCTR R, R R A S DR Y 5E S, ) 2R AN [ T SCAH [ L H
PRBEAT ] SOREE . XN T2 Ea e EE AR, —
AN 7 SR 1) [) ST YR 7 32 A A R I A A T ST IR SR A R, b
WordNet #1 HowNet. % Bix £635 5 58 U5 Br 0 & [\ SCiE B, T LE =
L AR BEAT R SO S T SRR M A R IE AR e (33T 100%) . T
B RUE AR AR . B F 2 B0 H b2 SU0R 4L, WA ARG HE S
PRI SR o B PX AN ), Carenini Z5 ANHREH T — R 3 T A AL 1B
P9 17 SCA 530 7 12T S AN L A 2 ) PR AR ABLE AT — A A
BLRE A B, IR AN R SRAE T 2 0L H Aw B4 SO T 2 TR T B R, B
BT R IR S E S A %R (WordNet) . /F ] DVD A5k 11 18 k) 3k
TS, WA T AR

15



3.1 % HHR

B EH AR EE S, EA RIS B A G 5y, A 2R
TN . BEE B 7RSS HE D K E, Bk B2 N6 78 TR Y
Yy, TS FRERX PEE IVEAN S AT TR M S e R, 32 B T IO,
T8 2 B K 2 P o B I B v LUAS B AATT S e a1 i £ v
WrAE S, A BRSSP N H — B, sz B T —EoRid .
TRATTTT LA 21 2 20 EE W 58 72 10 2 45 i R g L1024 12610271 1281 i, A
W= WAZ A, AT E S WS . A SR, IR A
K%, VPR EE . ASFEE R PR A () i R O R . XA
AR TR W H AR ECH WSS . feT A Y S R H AR, AR R R
— N WA BRI R R . B R R RS R SN R

EMRZ M ENIZI RS, 28 &% RS W H b & Wk 17 14
Kegih. #an, 3.1 ByR T —EM R ERN ZENZH R4, H Gamon
SRR, Hohhd I “price”. “feel” S W HAR#HAT T IHZE, Sit
AR I H AR A TR, X T AR PENM R, e AR PIEE,
EFEM T E M T E .

T RPN, Bl e = W H AR e R, R ] R HS ]
A 2 10 i b Y SCA TP S R L H b, IR RE R IX 8 L H AR IR H 2K
Mo —J7M, FeARZEM ERATT LRI, & W H b i AE A dh B, w7 LU
Wi s 2 40 5 = W B, AN ik = WAZ I e Re iR . F 2 B W2
PRI e T “JBYE-VEY Caspect-evaluation)” (1 Bk 4 42 4 (41081

3 2 H bR i O AN SE [\ T WAz e, 2 MR B i A 7
P ARE AT L5 W2 e i R e & 34T, R mT DU 1 2 L 42 e e B ek
AT . WU, B E AR ECE S5 TR AN R R T W R (O

N RO
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93 E SN

s for Volkswagen Golf

Total sentences  [0d Coverage i 7 Inchude Unclussered
Cluster v, senice Threshold  Low —————— )} Hgh

K31 4 AU R I 2 3l AR 4 S 4

3.2 RN

BLAT I WL AR BB A, #0103 R I N
T L ol T W 5 V2 0 A5

BoE, BWHARSE N, ML, i W H AR R X T R
(R4 R D e — DT, AN AT AEH%KH%%ﬁ,&ﬁ%
(R, 3 A8 75 AT rP A 25 R AL A i B R ) 5 — A 4
I A A 28 0o T SR O A AN A8 e AN () 1) R LB R S, — Kﬁ&ﬁ
IR ETE, ORI T EAE R M N S35 5, T AR Ak Bl
A4, R &0 T ARt 78 LUAR o () 38 B e 2 ok, 3 TS ) R
FEI S A . ST, R AR R AU, T AR A
S AR S AR FHAE MG RERE N, XWIE R T W H bR 5 .
[, A7 265 WL H b 0 B IE A s, XA AR G 2 Oy AR K
CATHBC K . 4, B WA B I 6 — AN PR B AR k%, R
FEPUA TR T R WA LA R B B . BUACRL S BOR W Gk R,
FY IS AWOEIL, LS A B I AT R UL I (6 AR R
g L RR A SR IR ) o o0 TR T G R L AR R S
1SRN B N S ET S, B A e A A, th 2 B I IR 9 34 T
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2R HUPE RE

$, BRAEWHFMAAELE, 2R 0 H bRl A A 5 — A
Fo ORI IARZ FRAMTLURIL, H LRI E b2 U5 SR
e TS e E W H AR IR SO L, @ BN SO, B
PG RS A SCAR T . B~ X A1

“EHIEEERH A, AIIEET M.

KBVF AR S A WA, 5

BE1: <tteg, HA>

BE2: <th#s, #>

TR 1L, EMELHZBRAER AR, B8Rm0
Hbr. AT TEWN 2, EREWNHE “O” WHHIRE AT, B
MR H AR BRI H AR T DOl — e i sk kRl . fERCIL 2
W, T B DA EOAY “B T, B RO R, FATT AT LA e 1
PEUT XS G2 “kg”, TS T KR & W B AR WS o 76 5 0L H i 3
5, BRI BRI E AR S, B B W AE R R,
i B WL H bR 5 = R BRI FE L OC &R o i A 7 X P I OG R,
T Bk, I B H N RiE R0 A s R T R el fE .

B, BWHBKREEXZHE, M PS5 SCA K KSR
AL WIS, —RRIEM A, . L. AR A B
I ABECA, R, S, RIS WRUAREAR I
2 BRSO I RE R, SCAR R IR LR AS R D, B MER S, 3
BEOGMTENT; AR SCARNAR, RHasHREAGEERRETNA, &
AEZHAEEL, 2 AEEL, CESWIBATEE, TFELIKHN
BOCBREL . 7R RVFIR AT, KEZHOE AR SCA. XKtk TEWH
Frfl BCHE FE B e X TR — AW H S, nlfeE Ak —Fhkik o7 K,
H 2 WA 2 A R R I W — NS I . b, e Ak
ATAERIE A AT CAME TS CERTL MR NS e “EE
W7y AT “TTTIM T A X T IX RO, B E AR BT 5%
AN LR IX L8 BAR W H AR >k, I8 BERR R X e H AR A T R M
FHEZ N, TRREX N T M.

B, BRI EE A, U E, BRI H AR IEANRE 5T
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RN

TR R, EE RN EWNHFFEAT TEmARE . W A% B s
T B 2% 1, it 2 38 s S R AR ) O 22 o BL R T I R B L VR IR SCA

“RLEHGEER, BHNEESHELERT.”

“HELBEIHIKXTE, GHBHAEESESNFER.”

SR AT 7 1 ol O

BELl: <0t HéE>

B 2: <[HItRE, SANHE>

XEAREH TR SCA M . BT LA 0 A& 4 R A 4% A -

BELl: < (RBLEFHEELL) O, HE>

BHE2: < (EEHHXTE) BEHRE, SNANHE>

H AT, 27 56k ) 55 o6 vE FL /b, Kobayashi 7 Aih () 18 - 8 30 b 42
H T IXA R, IEEEAT T I B g e,

3.3 RAREK

BT L R 4 7 R A be iU 55 (PR AN RSO WS BLAR . A7
FEME RAE N, AT, K8 AR SCAE B S L H b i€ X, IFAE 73 Hr
PUAT Sl 5 9 B i BE Ak b 45 HE RO b il B 55 A A R T S

3.3.1 BB

LA, R W H AR IR TR 2, AR L H AR AR B T 5T
HAZ . MEEBEANESTTEN B AR N BRFSNE, KL= H
bRAEUE 25 (125 . Kobayashi 25 B4 WL H ks 108 0 VR4 1t S 7
Hbsar DL R — 2 & ——3 8 (Subject). F @M (Part).
KO P PR B AR B PE CAttribute); B H AR R LUAL A R E 4. A
FEV SCH R R L H AR RO Aspect. AL, Liu WAE4H S0 & H Ax
M Eal B, S0 TELERME X: EWHETE——W1hk
(Object) . A4 4 (Component). ) #& 5l H 241 4> 1) J& 11 ( Attribute )
ks = 0L H AR FR A Feature . SX PR R RN & X5 ikF bR 403, H 2,
EAICEK W H s G- T 4?2

WA N EpE S, ATEH, B HFRR Bl Lok,
—RORSIpR, SR SR I R . WA URIRAT, AR EYET, Y
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RN

TR B AR PTOASE R RS — k. PriEsitk, nfBL&— AN
R MAFAE, A N JEIC T BE G RO ML, AT DU X X 4
FMALE IS M S, A, B, AN, BTk 28—,
e HE VIRV IR AR 44, XA, SEARELR Ul BRI, 8
VEAK I T SEAR M A e . SISk, @R RAE R XMW 5—Jiif, |1
SRR R MAEAE, FTUAANRE O B WL HE: HAr . 2L EH % H b H A
e BRI SEARA 5 RIA TN, REREMAAEN. XK,
B EEZ AR, R AR T SR AR, A, B H AR AL
SN

B H = Sk + B

TR L H AR U, SR JE PR AR R AN mp B . /I P R
WRAFICAR, B H bR 2 S JE

AR, LB R H AR A & — & AR N g PP 7, AE 2 K
WO, Sr=EB . SEARRUE PEAT A —J7 &8 nT ARG A g . b, R
19 P AN 91 1 -

“PAPLEE LRk, ”

“BAE—HKIFIPL, PERELLA, EWER, TMAFER.”

B—rvEieh, B H WA AT R E Y, (H R TR
CPLT, AT UGN TE SE A L H bR & CAHNLEE SRS . 7S A TE
wrh, T PRI, TEMWRE S, B H AR R E WA SR T
I HAEE 7, RO HARBER A SR A m . Hoh, kR Rk
HUSC “AHML” Prud iy, J8 T 2K Hr 4 mgs IS MR By siAk e “ Kg7,
JB T TG SRR W s AR U 3K P Rl AR B I R, — O T AR R T S
SR, O T TS ) JE A R e A, BT DA AR SR T . M
X R BE TG S AR TG R s L, B AT e B R W H AR .

HE— 20 o3 M SE B B L H AR 2 R I, B H AR I AR IEAN R BTS04k
WAL S A — SR SR —— SR e B . TR OSSR I
JTNCSERERE SR (Entity). BhAE (Function). L% (Phenomenon).
CAECRYAHBL A 61, “AHBL” 2 SEAA, AR R ARALE) — DN G o —— “ 8k
WoAE SR TR AN — I BE; “LDAR 7 O e AR i — A IR
Fo EATER T DU R WM TR HAR, #RJE T CSEAR M EmE . XA, 3K
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RN

(NREP=INE RN &N P F
L BERHAW = 7 X8k + Jgk
2. SR = {SE4R, ThRE, LR}
3. AESEBR T, T IR A R DL A

3.3.2 MBFZBIBER

ML e A, AT R RLEE Y, BT R H bR Sl O 7k
A7 DY K B -

S XL b g SCANHER T B0l EBUE 55 ETR U P 2 . N 3.3.1
TR AT RN, L H AR SO 55 AN AU TR 5 AT G, R
OS5 e TSI T SCSEAR R g PR &2y, D AR A — o, A BE
e SE B R H AR o b AR SR L H b il O 55 R UG, AR AT A
NICA AL B

“WHLFERFER" > BEEHGHEEE > I~

“WPLIRA” > BEAHHREE > “HHH”

“WOLEE” > BEAHHREE > “HI”

AR I H AR 2 — 20, ESE A R BUER B e I v A
[, o6k R B, AT R I H b i O N 2

“POLIFEREFER" > BEEHGHEREE > “HHI+5H

“WHLIRZ” > BEAEHREE > WO+

“HEE” > BEAGHMEEL > “MHH+ER”

A TR R H AR SCANE BB, 38 T s I AT R AN REAUR R
SR H b

9, o g ik, MR T HRBA AL . AT
T, L H A ERR) 35 O A R R A RV BAR AR I ) A
LR AR WS E I H AR, 2R, B 3.2 2 kKL
4t HVEE B 649 (R SRTFL 4 B30 ] K AR A 1) i £

R 3.2 v, BEE WA IR, RO H ARl ERAE A R 2 B D BT
(fr, il X AKARE, B R R VLA S, e R R H bR
BERBUIR K B WA, B H AR Al B R B D T R,
X R R AL I H b 2 S WAE . AR RAN R Y, B SR
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RN

SE¥E s FL o) B/ O Il ECHE A R AN A R R g b, e RS WA G N,
PR AL o B AR ol JDCFRD — 4> T 2 I e o 3 VS R I H s ) il B E AL
2 o3 A AR R H AR A 5, Al DOREE,  KGRVE R H AR AR AE 2
AN A MR A el DR, I AR R e R K
Y L H AR (K il O ok 7 B o BLAT ik B AL E D I BRI, 2
— AR

P/R/F B i 50 A1
1
. Z ./"
.7
6 \\ P /
—o— P
. / - - T
Fl
el )
1 —
< -
1 2 3 4 5 6
ATIRIS

F13.2 &L H A bt BV A 3/ 4 [ 2R TR L 73 S ] AR A 1)l 2

=, R H AR ARSI S R, P ECREA L H br 2 1]
(RIJR B A S o BT 7 06 T 0L H s 10 B AT P R AR X —— 21 R A
W BTiEFIRA, BURIE AR H br 4 iR IR e Rk A,
PMREEARZHBEAAEM KRR, AAHNRAGOE L5 HE. AL
I, G IRFNENELEARER - MS. B33 45T 4
4] 2 A AR SR 7 B T

SRR SR T, B BRI 22 A7 oK 1 31T 8 B0 1)
IR P AE B RIR 2. PriE w80 BB, 2 DL U IR &5 1, A
KBS 45 M ) — AR o R A0 S L AR 23 30 VA 28 A
RIS RE o B34 4 T AN AR BRI s R 0
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RN

B rERE i3k
POpES L NS FOgE
ZTHR i) it AN
LCDA2 & LCD
T e it ) A it
L B b
P LA A Bk
HHDURY L ik Jii ik
PRI R
FLh A I R OCB i YA
T OGN (P8 & K%

HIBL  +
Wik RE
Btk Hi ¥ LCD
C .Is;;;*f;fﬁi-ﬂl.t'raiﬁﬁ% D) “[‘.‘(5-;'.5}1{ D)
Clb R @al ) (= )
i
== &= ==

K3.4 B RS B s

WRIEE SRR ED, SR AT o0 — g . (e e fE e
EVRIF T R L b, IR HUOR R H AR B 15Ok TR R AT A D
B — L AR SR IAE AL Gt b, — 5 i D i CRA S I T S
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RN

3 TSI A T, g T A BN R A R A R

(B2 32X PP A B AR S0 3 3t 3 AN RE B AL R AL H b i BB 1) SR A
MR K e iy EER R R A R BEALEL, R H AR 2 TR
PR A A0 R R A5 BAF B 78 20 IR BL, A L H b BLJ A8 ™ A6 A 4
BEAT A2 .

F0, TR A S L H bR TR, B A R R RORE
Ko ARERAE RAFBCR . I B WO 54, 37 A BOE — A AL
WL, BT CME L Hbr, xR 2 W H b kAT
FAFH AT RS AP I I H bR o AH XX T ik — O A T R Ay g
(72 L H bR BEAT 0 8, T B0 L Bl 10 ORL B i K, R BE ) FRAG
SCiA TR S i B G G = IR N

3.3.3 MERAE

EERFUA br) i, A SRR R AR R TT T

—. FEG TR R, AN B RV M L. A 1R E L
HAx W a5 B, @ a)pvky g, RS E L EHbr. |8, A
WAL N T H, o8] -1m] AR VE A ARKAT A BT e A, 6 b BE SR 1
AT AR AT AR BE o 2 J5 A8 SCAS v 3 BUR) V2 R 0 R0 oA — S8 SR o1 R 1R, oK
RAE— Mk = W H br o B R AR ) =GR, R AR aE &L H AR
HEp . wE— e EAE, o CLSEI R ks W H bR B2 2K, M
T S B L H A 0

L REEWHEMWE, RN S EE IR, BT
TR R BFR R Sy o ks e 2, SRR EORAE T &L H bw
il Z R RGE, HinA BT g A2 WA SRR | K
A2 4. S4B PR =L H BROBORE B ek K ). 3k 2
AR WEFRRITEZN, S35 — 8. PR N R 1, PR
WATY REIE, RIWEZ W HR.

3.4 MRRBHEXEM

FEJR SCH, SR ER A 4 PR TR R AR 0 R g v R N 5
%, BLEAEIHE ML, BLORA AR I H AR M 2% 34T 1 5 Tz A
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RN

AL TR IR 7 L b Sl RS o 3KV Tl 7 3% A8 BE AT 21K DT Rk 7R v il
I HE T L H A
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04 F UG Ak TS A L H AR O %

F4E ZRITSRAZESMELESHIEN BirmE A%

4.1 N4

b=

KRFEFLIET — AN ARZ I H AR, WREES g R
M O A B H AR A K 0 GE TR e, AF O R 8 s WL B bR ) 0 R AR 5
[Fi) B ) FH 3K 26 28 T AR i 0 R 8 sk L H bR EAT HEBL, B T A B A R
FREIWHRE T ASIE . i R, e+ S AT 200 4S5 W
Hl 5 B 3 31 87.59% (1 i1 B 1E 7 %

R AR ZE WA AR EBCEE R RS OPINAX & W H Fr sl B &
Gto e DL AU B VE IS SCA iR, T8 I B 4 v AR 4 A 7 2K
U I H R o A 2R G048 1 OPINMIE % 45 280y 7% Wi L%, LA M. ICTCLAS
4 W s PYHN D-parser K A 4> b e B W 2 Ag W4 0T LR
OPINMINE R & At CR=H K, 8N )m NTCIR & W42 48 H br
PEIN AR AP S B . e T A R PO R S R AL o AT 1 X 2% D
WA, 2HMRIE TR, J8 TAERE SCA . B R bR T & H b
BMERIE. BWARMSEE 2 EE, v DSCRER L H AR, =40
BLAE By M AT 45 o ICTCLAS WL Hr # TR BEBE oH ST T Ak, 2 H
A A b P B8 e U A FH e 2 1 Hp S 4y B R M bR R 4t . DParser K A7
YA AR A R TR 22 W TR, 8BRS DUE SCAR AT A7 20 1o Mk
AT — PR Z AL i, AR T AR AT, A BRAE tH ™A% 1) )
ey, HRRA A O AR R AR AE R R o RIS, BT AR AE o
Pt iE & WA B AT )RR TRIZCE, MEAEANES N E. Hoay
PFras ROAPLASBITE . (5 B R 5 B Hh S B H A58 gt ) 1 S

AT PN P FE AN . HARAFERRE , I 1R 40 o i % it
B, EZ JaMsSER oy, Wk 2 R se i 50 UF SR I AT HE RO . I
XS I 25 AT AT, BRI R IR R . BE AR A, B AR
2 R T L
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4.2 EiXKEEH
4.2.1 EHEEWERIE

OPINAX R4 H bx e NVFI SCA R ™ s W H b . B 4.1 44
R T OPINAX Z 45 ) #EAR LN

OPINMINE VP SCA
e
= N H FriE T B
|
J N2
ensiona | [ wuen |

I |
N2

BEW.BRFSI iR B ARHERA TR

F4.1 OPINAX F 4t 1) HE AR Z8 o) 1]

WHELER

OPINAX RS A LL4r g BRI 2RI Be . o 38 2 0L B As Bl BB B
i 3% =5 L H A5 HEBA B B A = AN B

Y, EERIZ B, OPINAX RS MBI L H N OPINMINE
VB OREFE T R L H AR R T AR AN A s R DA B A L AL H R -
LR ] S T ] B DA R R L i ] B R AN ] SR A S 1 Y
TER D Horpr, B E AR AR b B B AR A B SRR i ) e )
M TR RGBS UE R, A2 JE BRI H BRdh B A U

LR, ek & W H bs i BCRY B, R N B — AR PR AN SO,
OPINAX F &t 15 Jc i e ik i WL H A B (CED T H, MR E W H hxff
TAE AN A TP MR Sk E W Hir. b THRGRATRRZ . HR
AREL R IE R W H As, XREGIANTHMEEES i LR ——
ICTCLAS 5% 5§t %5 A1 DParser {47 i #% » ‘115 5148 T & W H brFh
THH AT N, 43X Ly e A S om0 AR AR S o R HH I i 1k A
HirEA/E N CE THM—Wid . 1 CE LHK S — Wik 268 —4
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A

6 3 3 L H FR B0 N B RRAE ) i o RENFEAE AL 2 AR, Hhf
AR RRRE R I, BT F RS &
DLFE 7R R R SRR G S R (A TTIE S L 4.2.3 5. XL
o SRR i 3 =L H bR T A5 BE AR B o o CE T HL 193K P T Hh A Ay
BN, HENARIE O H bR HEBA B B

B, TEMRIE R HARHEABY B, ik = L H bR HEBL (CRY T H 4
AL B 0L H AR A AE R, AT SE IR 3% S L H AR HERL . A T
SEILIX AN H b, FRATTHE Tk = B bR I RAE 1) RO e B A
X CITIES N 4.2.4 1), MR TS B 2 3O B8 g 16 5 0L H AR 14T 53
Sk we e e AT A M

W, &3 =AW B AL, 19 B0 E S W H AR A, A R RE ik
oh BLSIE DL H A 04 A B TOURE HEAE BB (0 H O o 8 X ARy S TR
H b 5

TR ILTH, BNABARREWAZOTL, 4.2.2 A4 W] i B
i 1 2 W H A, 4.2.3 A ARHE ) A O BE S 4.2.4 A 45 Qe 0 fig
B H bR AT A BEHERA

4.2.2 f%ix =00 B FRHEL

Mo i = W A AR I IS R AR R G iz Fik e —. B T AR R
HAR B 79 R o e 3 0L H br i IR . e M & L H bbb 7 AR A58 &
RE AR IE R L H br o B H AR TR A T UIZRE R, B2 T S B
VR RS B WRAF 3 WRs ) 7 AN e 81 8 A — BR &5 R AL R A A7
Iy MR, R A TR s ) R R 2 TR AR A R R e B 4.2 AT
4.3 45 Y T AT 73 4 R K OB

ATT | SBXval
3 r
S 27 e T
n n d a
curve design very  good

Kl4.2 A7 53 T sl 1
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SBV-
AT reovel
o ik IR P
a n d a
all design  very  good

4.3 A7 73 Bt S 2

S B R, BB A T ICTCLAS 8700 8 o0 il e Ay, HF
T AT AR RS R n BRI, d RoRmlE, a BRTEH
. M b7 DParser K A7 4> M4 45 I AKAE 0 AT 45 2, R &R B 2 11
PN 2 [ P AR A R R, BB EARIC E AR KA R R AR ATT
KRB LR, SBV RREIH KR, ADV RpRIEHLIEXR. 4
— YR AT I B P AFAE — A ia (R O AZ 0] ), 8 R XA 9% &R A% 0
5y, BT AN e AR, SR ) K e o IR,
MEAF KRR W AT LR R A = e dl g #iln, —Jodl (g, &it,
ATT) RoR T —FEMKAA R R B “lig” &1 “ &l 7. Hd, “i
[ L LRIV

AR KRR, B —J7 AR EARM -, WA DO T AE S e, M
A L R L H br e L AEsE ) 1 rp, 25 W 2RI H R R,
W) ] DA TE kA X AN A B AR BRI, AR IR B RR R & 1
=N, K IO RAE S A B IR L H AR, B &t s

RIEAS R PTH WA AR O R AR AT LR Ry e o botur, SEf 1 “ik
7R “RE” 2 JE SBV FIH LR, WK EIWHER T &I ¥R
h TR, MWIERVEM AR UL, A E BN XYL A A KT RS
PEAERT I H AR . SRR b, BT A S A R R E bR . XA
TUCHT, DU I A AR AR R RIFAT AR M e« A% E L
Pl A7 ¢ & T LA Skt & WL H A5 Fl 7 AT 3 RE

TP AR T CE T H MO AR 55RO H AR R
IAEARAE oy B g5 Rrb, i Ho 3 — A 5 8 W H AR Fr 1 48 4 (1 18] 5 2 T8 1k
FFEMAKAE R R (tbln ATT), ASa XAk v] LS @ A1 &Jf, &
B — AN B 45 3% JE P . D-parser 2 B as o] L= A 24 MK AE X &R, &t A
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M ATIEGT, OPINAX RGN = MK A7 S RATY A, e
i ATT (B KR ), COO (HFIKER), VOB (B K FR),

T, EERHKAE AT A R AR K. i, ATT KRN
OB R — N4, A AEAE A T R M . XIS B T KA R R
WA PE RS 2 B 2 FE o R T Ik R L H AR R B, AN R IR E R R C TS
JEA TR o 3K — mi AP LA S 1 55 5245 2 (1 b b A5 B 90 TE o 78 S 41
1, i ATT KRV EMSREEZE N B bx “hg& k7 eyl 2
H, Gl ATT RRY A RMEE Z W H AR “ 00wt 7. W1 2 5L
Z B R 5 R D T N 7 I 3L W R D IS I ARV i Ml '3
w7 e . TR A R R, BT ik 2 — N
DL B e, T Al et B R AR R R AR . BT LA R
Mg, OPINAX K il P 44 e £ 8t g N 316 2 L B Ax i B0 77 9 7h

W, M- 2 MWK, G R HRE W
JFERTZ R KRR B 4.4 PR sedl 3 42405 7 A0 42 1 4k
fExzk, I GAhE, Mgk, ATT) M1 (g, &, ATT). B4 LA
B —AEKEIW AR, B “SbE il ”. ZIkE &K, OPINAX
FINZ EWAF R R UL ECE 2 )ik 0L HAr . [FRS, HERGIALZ
WK R R — NS RBEEERE L, — s RBE A2,
& OPINAX R RS T3 B IAKAE R R ZHASELMWZ.

SBV-
I—ATTW I—ATTW | I_AD V—ll
AR TE ek Wit 75 2=
n n n d a

appearance curve design very  good

Kl4.4 A7 53 #r SE49) 3

CE L HIEM X E W H bs b 7 AT W AF R R Y A7 30, BLAEE
PR SO R R A3 KB A 3 0 H b o (S, XA i WL H A ot 75 1
FEIERA MR HARWE ? 2 S A5 58 Ko Qi n] 3% ol 3K 28 4 326 7 L H s 1) Joit
e B R A . OPINAX 28 4¢3 i v 54 26 7 WL H s oK A e
PEDA R A AR IR iR o i SRR Rl A o R A 5 DL s 1) R A T oK
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RALH

4.2.3 4$F{EREE K

REAE 1) S AE OPINAX R ZiHh e |24 T, 2 el A3 B 0 H A il i T
H(CE) /74, M T ME W HArH A TR (CRO BATH A iRk & WL H
PREGFIERE . D T RUR AL, dhAbSe gy R AL ) A A

REAE 1) L F 6 YR LR IR, A BAR N e 4lE 3

FV =<DR, INDO, TF, TL, LTO, SENO > (4-1)

XA (4D HHFFSICR MR T

4.2.3.1 DR: IkTFXxR LA

WRAT % ZR IS A A 32 35 D H s il ORI 32 755 D0 H A Hl BA 3ok B A AR
HEE N KRGERELE =F R PMKAE LR ATT, COO Hl VOB. HH
T OPINAX R G LR IR WA R R RE, R ik [n) & A A0 B b A0 5 1 Y
JEWRAE R FR: HEOCHERE W HARM 1 B AE O R EMRA KR
(DRPri), HAEAMIFRAERMKAF R (DRSec). 34k, FATE & 506 i vk
M TARAE R RY e EZE N, A TR e 1/ 70 1 3 A 8 — ARk 5
ANFFIER 5, B POS Eom. XFE, $RAEm EgY A WmAKX (4.2) 1
B

FV =< DRPri + POS, DRSec + POS, INDO, TF,TL,LTO,SENO > (4-2)

4.2.3.2 INDO: ETFREMNER

MG S VR SCAS T LURBI, 7 i L B bR 8 2 2 A e
o WAt A2 U, P2 L H bR SR AR R s R 0 R T B T
X AR 5 1L AE OPINAX F 48 G Fk b 7 WL i 7 1l

tedar, “bei” SRS HIARE W ARG, m“E” XA )
WO IR RO H BRI RT T . A EE PR O, K bR AR S FR A,
IR AR FRAE AT 48 25 17 o B L8 7% 17 18] $18 7T LLE 1 6) OPINMINE i &l
PEM I 2Rk #2453 2] . OPINAX 48 v 1 R} 22 o B4 Hh B AR 2 0L H b 11 1 2%
L E bR TR R TR A K R ACK T 2 IR A O L FE AR A
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L P i, S £ MR 2 3T 8] 201 A L H bR i
TEAR R, INDO M AE I T /) A8 it o 50 V%00 T 0 H A
(B 2 IR T, N S G ML 1, 7Y 0.

4.2.3.3 TF: i@sn

TF RFAE S T %008 5 H AR AE PP O SCA B A 8. — et
DUR S R SR A R H b L AR (R 3 0 H b AT T RE
HSE I H bR e BT LA Bi0a] AR O — 4ERF AL

4.2.3.4 TL: @K

TL RFAE B 7€ 38 ML H AR B 545 8 I o 77 el VP A SCAS 1R
WIS, FAT A K R T H b, ] BE RO FUSEI R L H AR

4235 LTO: RITEHFEMER

LTO 5 fir 7 220 Ve 1 0L AR 75 I T B T 54 . T BL R L,
AT SR oSS BT A T IO L B, S R
FEBLSERE U F AR o R B T I R 4 S SR VSR T
B I T AR AN, R A R I L H AR

LTO JATAR A AE . 445 B0 T 5 RIS 1, #5000 0.

4.2.3.6 SENO: ERXEBREMS S

7 i Ak L b R D AR ) 2 TA] TR 8 TC O 2R R DA B ) S
WH AR W R — Ak 0 H AR 5 — AN IO 7R SCR) AR AR G OR R
KA HEA R M EEE L. X2Rh, EWH
b 5 WA IO R B, R L AR . e, R DL J ] ]
SR L H b - 05 A JE ] 4 5 1] AR N 2R o B DT R 2 3R A .

SENO & A /R BURFAE o 7 izt 5 W H o5 55 4 o] #8050 th L, JF Bl
£ SBV KA (FIBEXRR) Wi ATT KR (BHik&), W SENO=1,
W2k 0.

FEAG B L H br sl B IR R, TR IR A RS R R H bR i S R
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INESS MR SR NE RN TR i3 BN ER vl E2wp Rk et VAN SF PR (B
H A SCA vk S B A R BN, KA S AR AR R LR s 1] Bl
G BT IO B R . AEA BT B2 JE, dESLRFAE R . e,
IRIERE L H AR “XD RAHE 7 (KR AL ) B b

fv=<ATT n—n,ATT n—ws,0,12,8,1,1> (4-3)

FERXA 5, “ ATT n-n QR T EAKAF KRR AL, T ATT n-ws
R T RMKAE KRR . JoA A RFAE M R B, s 3% 75 0 H A5 19
B Ja %A RO W H %3 C(INDO=0), BfEXAHFILHIT 12 &
(TF=12), B FHFHRKERE 8 (TL=8), BB H N T 74 (LTO=1),
HARE BT A B0 T 4 Me A 1 i G Bt il (SENO=1).

4.2.4 fZix =0 BIRHEA

153 B W H AR HE BN EVE R ARG ) — MO H . SR T R
UL H AR AR AT A5 A B BA I L R o AE A5 3 L H BR Bl SR 2
Jo o, JOVEE B S S R H bR . ) DA 2 2 A% ) ik A
HFrEAT 12K, MieitiEidE W EREAZIEM. H2IAEEA
RUER —AMEFH R R, B TS, Ry L
BT SEM L E AR, B DLk T ek 0 H AR HEA I S, R ap
RE A 2 DL H A 1R 40 36 1) HE 7 B A B HI S, XA AR AL It T DL SR Sk
HpT R L H bR . HEBARAR R, 2 Rk = 0 H AR HEBA TR A — A
e = W B bR S — AN E BEAE, AR wT A5 FE K o 0 i 3 L H b
HeAE B H T 0 o I IR A% 0 ) R, S ARG AR 00 i 326 55 0L H s 19 4 BA
HA 5 0, AR AT IR 5 e A R SR AN A (] o o] A8 e A AR s e A R R 2
OPINAX i FH I {5 B2 vh 8 2 sCR MR PX AN 1) /. SCrp 223 1 P Fh U732k
oyt I AE e A

S FPCR B S Ty ko A R AN TN ZRE L, N XA —
YERRAE B — AN e g, Bl Fo BIARSE R Pr, Fo ARG 2
P2y ..o FaWIALSEZZ Py (Pi>P2>...>Pn). F1 B Fp #2 BUE N {0, 1}
AR B AR HEo 0FT AR A R B AE , T LS 0 R AE 1R 1k e Ak A A R
RUBSAE . B, %54E DRPri+POS= (ATT n-n), ] LL#:1k & DRPri+POS
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(ATT n-n) =1. —% DRPri+POS (ATT n-n) [ Y, 2k U E
DRPri+POS ML 5E . T & /AL 5= 0L H bR 18 o] 45 & 0 20k -

Rd(fv)=P-F,+P,-F,+...+P -F, (4-4)

PESE g Py 2 Py 0 A SR Bl 7 — € T AR IIBF SN 0 T L€ .
AN e 9 2 T8 5 E A HBCR B 7%

9 RBUE B 3 S 5 e %071 N A ) 43 BN AR AR S
FEBNI AN TRl Dok o AL BEWR AR AT - R A PR SOA R IRURE 52 bE ) (il 1
9 S EMANER Sy, 19 B AR IR, B ARAE ke TR L
AT 2 L H ARl BT B, A3 Bk 2 W H bR AR Y R AR ) . 4%
ok, KRR R H RN DARVE O M “CRTR T BIAREE . Z A,
AT 4 N 00 07 VR OR i BN HF AR RS M I 1 O TARAE R, D nf
FKon Fi=l WAk w2 H, B npi &7 Fi=1 9 H tag= “ 1IE #8710 1% i8] 2%
Ho. tFHERE F HE R PR, PFRi=npi/nfi. A X ANHER R PF; K7 &
REAIE i A8 P € Ao e 2 W H FR HE B A B 3 S o TR R ik R L H AR Y
A B oy Bonr LUl R i 2 3G 5

Rw(fv)=PF-F +PF,-F,+...+PF, -F, (4-5)

Xt F AR AT R RURF AL, 42 R 1D P O 1) O VA F A T R A

4.3 LI
4.3.1 SLIGEIE 51N R E

4.3.1.1 #iE

AL HAG o A ES o, — B R R, — 3o 2 PRI AR A .
Y BdE K5 T OPINMINE & 48 v k) A 128, 5 K i+ KL A 35K 114 190 4% F
A . Lhoxml k%X BEAT TN TARUE

Hrp, WA ABENARTER SN E A, JF BRI PLRR Z W H bRk
1Ol eI E s, LIl AIFR 4001 5%, & W 9950 1,

IR A A fe YT EIBE Y R b A BL AR PE Y SCAS, A AT AN T
FrvE. WM RHERS G, ST Rpm s, wndE., Sk
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B, AFREAE SRS . SCPE RN 13.2M. S50 77 22, SR
B PSSy, — 8 2.0M, FENTF R iRy 11.2M, AR 2431
o

4.3.1.2 JENERAE

FERCL H br i S, H ] (0 PP AR VD HE A R (P A IR (R)
AFL 330 (Fl-score). Horb, #EH#R P ITFH A A . deab O 4
P T L H AR B Ne, AR IEBA MR HARECH O Ny, 15 SCAS S5 B
W H RS N B4,

p-N. (4-6)
Ne
AME R M E AN
R=Ne (4-7)
N

P Aff 5 M4 ] 0 00 53 2% % 1 SR W9 TR fE S, X A TR AR 2 TR AT
— APl — B, R UER R ETE, Bl ok A B AR B, i AE
MR Bl R AR E BT b, S8 TRES AN ERS, € X F1L 7
e

F1-score = (4-8)

P+R
HJE, AR P@N 251k N OPINAX RLH I bs. P@N

S JAR R AE AR IR L H AR A ET N A 5 H AR e il A A R .
SR

n
PON=— (4-9)
ON=4

Horb, n Ron i N AL T L H AR b B0 00 =0 H bR A B A
Kk P@N 1R PRI FE A, A2 tH OPINAX F 48 K FH i 2 W H A HEBA
TS RIE K)o IXPP SIS, B RRE I H AR BT —{H 2, Pl
FAAEAE b = S BRI HERI 2 P ORI [P R 173X Al S I 1 2 A S B i
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SCHT, HP AT I R T 2 R H b, AR A AT XL R L H A
i B WAZI AL RIZI M . Prik, OPINAX 43 i1t — AR i%
W W H AR AR A, 7 ) UARGE SEBe i 00, 3 UK e HEAf R 2% 1 1
MR Hbr. T2, P@N WAalE N 7 —FiAT 21045 OPINAX R4ttt
CAIE R

4.3.2 LW HE

4321 RB¥—: BRAREXFIRESERGFXRT RIEEM LT

MRAF D& ZR 2 AR 30 SR i 0 e 2 DL A 1 2 AR o ARSI
AT 53 A — J2 A 0% R AP 2 AR AF 0% R AT (i i L H AR A . 7
FTIBAR E 55 W HAR I, RS W H AR AR A A A R p AT IL, &
H A A AT 5% Z PN 2 10 U A Dby 3 2= L H A

E—ZKAE KRBT RGO T, AT HEBWL_W,) KWK A A
o WYL, W R Wo 8882, BN MAETEMRAE R R, Hli 2 K A7 K
RBBIZAT . M T W ZKAERRY E, TRATREILL T EaiL.

Wo_ (W1 _W,)

(W1_W3)_W;

Wo_(W1_W3)_Ws3

W.1_ Wo_ (W1 W)

Horp, Wi W, 25— ZHKAERRY R, AL ZKAT T
A, B RRAAY RN (Wos Wy Wa) T BRI — 2K A7 1
W Wy B W R X R, Hil 2 KA X R B A.

PEAGE B W H R FE BN, ARSI R R S 0 7k, B L% g 5
ANEEE, N LW EME% }: DRPri+POS > DRSec+POS > LTO > TF >
TLo SIS an il 4.5 Frow, g A ks & HEBA T 510 (1 FT N AN 3 =
WHAF g5, PP P@ON FEbr. WL EM, 2 HAHE—
JERAERRY TR ds Rl s, ALMRRMEFLEWEZKARKRY R
(1) 28 SRl 2k
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HbsAEA I R, Bk 7 R sess: Bhsgs— i R KR R
SEAT 0 328 75 L b il 01 5 56 A Dy R R SIE G o ol A A oA S 1) B it |
((RUEAYIIF=S/E =N IS S (RN ER S EIE SR 1R WAL - i e ko | K& )
S 25 5 HEUE S0 A R BEAT X B, AT LLE X PIAS GE v S R AR T
L H b HE AR5

2RI H b AE B 38 08 1 P SRR ) 98, = A X Bl sz 5 vp AR e 2 11
FE I3 A -

1. DRPri+POS > DRSec+POS > LTO > INDO > TF > TL;

2. DRPri+POS > DRSec+POS > LTO > SENO > TF > TL;

3. DRPri+POS > DRSec+POS > LTO > INDO > SENO > TF > TL.

Z JIr EA P 3% T AL 95 705 1 R R R G R TR A S B, A PR K A
FEAE 5 R 38 L H bR O R RROE O, BRI SO S AT T R
H bR FE K52 m, SEAT Bk 0o TR, pl 7 445 70 1 465 A A4 Jk
TR AR S AT I SRR I, A B, X YA R AR AN LB AT DA A R AT AL
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Gith, GV PON Jb. WELRITIRKR, RIEHESC 0 R 2k
P 4.6 o, AR T AL R R 0SSR 47
o AR T IR RE KR4 R TEH 48 0, LARE
T AN 3 T B A 1105 4 0

4323 KH=: REMAIXNBBEZENEB ZI AXNHE R LR
Sy

A SIZ G 6T 1 SC T A PR P R G L H RS eI AR RS HEBA T VAT T XS
oo LUK OSEW 530, RN T A SRR (0 SE 50 A A Rk sE 5 o Xt
bS50 R B A % 33 A X HEBAE, Hwih i ~: fEJF R BisiT % ik
B E PR HE T H, £33 K2 1500 A AN R B A% E = 0L H Ax . N T4
o i & 0L H AR — s id, FRidEETEEMMENH. 2 G HE&
ANRFAE M HER R PRy, BN ZAF IR BN . B ok, fEMNRAE I
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4.3.3 LWHERESH

S — g BRI, fF P@N fetr b, WEKGAXRY BRI T2
WAF R RY o 7ERT 100 AN 36 = 0L H Ar o, BRI 2] 90% LA b ¥ HE ) %

(D KAF R RZEN T R AR BAR LA oK T HEM R RE e T+ 24T
AT A, 7ok BT B W H AR B, RN B,
PR RAE R RY RGN, B ER K= W H bs, #2057
A a2, [k D> T AN 5 B ) IR, AR TR R R
Ty — 7 Tk B T B H ARHEBABY B, X AN B BOAS 2 7 AR T A O =
WH bR, AR THEKAAERRY RGN R T — 4B MR e, & X
HEBOR B TARMEER, T2k T P@N fatr .

(2) ik & 0 H A5 7 50 ET o P e 8, RIE T P@N febn A & .
H P@N Wi A m 5, N AENERE, M N=L FFaa8n, 7eaiim (N
AN WHEEANRER, BEAHSEIEE, A8 A6 IR 2
RIFPARHER R . 9 N BEWI KRG, Gt RetE i R EEH, E A
B X M AR W B T .

(3) f7 B AHAE , BEAE WRAF S RZE G, 767w 2 1 5 iE B =X
TS, ik = W B bR M S s Fr el e e A BT iy 2 i ol DU
AT R 3 e LS B ECSE A 1) 2 0 H b, RIS 98D T AN 58 3 A T
I . ZEHEBABY BOIR AT LABG IR AR, $ s dlF AR fE . (H 2, 2T
PR Y A . A X T R, S PR IR R
NS iU N & DANE | o= SN =R T O 737 5 /I = v ¢ A UN U= g ol Py
PEREIE OE ). i v, AWASE EVE, SER— g R R, 5N
N RO N T, A8 T2 W H br )3 E

S AR RN, SR R R L ) LA B A R H b AR BA
REMIARTE o I LU 21, W8I0 1 48 75 1 5 4L 1) S 56 76 B 400 ML 2 L H
P rb IR HE A 3 U AR AR DL T B0 5 s B RF AR 1 SE 56 . X UEW] TR R R
T R AL X A T A TR L b 1) R A P AR A R R N Dl AR A 2R AR G
T 15 TR ] AR AT TR S B v o SR ] AR A X ik 32 R e 1)l B LA R AN R
AP RAHIE . 0 A RE 3k B 5 2 0 HEA A 3 B I Uk R AR, RS PERE &
BRI T AEUAT I B UERF AR, AT 98 7 1 R R A e R A R
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GEUHRAAE, R AR AT 5% 28 2R AR 3] M AR v 2 A VAR AL, I ] R AIE 2
FERCHAFAE, KA TP A e AT SRR AL, e AT ERE 1 R B o B
e WAt e, ARG th R AR R AT R o AE STV U7 Tk b N R
i B, W URTE RGP fe.

SEHG = E R, PR SRR HE BOVE RIRE B 2 >0 HE A 1 g KB
2, BUE A 2 S HEBGA PR RE ZR 28 S HEBNVE . N4 e i
— e IR, AT SRR N T R B O, R T e A 1
LA . T BUE B 5 2 JE AR Bl B ah, B Rk T A ol
BRI o UL 2 G0 VR AL 1R B AR (K, U A 2 2 HEBATR
A SIRYIE . HEBAAAER S, WER AR 2 1T e 5 0k 5 K e
AVLHS, BUH IR /N, A2 3 80 15 I BUE AN RE A DL — 4
FF AL R 521

4.4 i

KENG T — MUK RRY RN Z O R W H b4 IR 4
OPINAX. ‘K H T S BUS HE BA XA —Ff oy B 0 = 0 H Fr dil R
TEREAN BT BUER A 4298 T 2 W H A W8I A0k A5 B, JF R IX 4845 oKk
R EIE B W B ARG g kG ERMAS R, kit gil
AR 2 Ak e s Gl ok, SERUE B IX RO ik & AT . IF H LS
TR R

KRGS SAEG M W H AR dl A — e M o 8 5O il B
[ HEAf 22 0 A 2 A HIER . AR RS IR A R A 7 28 28 06 il B3 1) & W
HbRRF R AT 70 20 (HEAR RS W LUR A 5 () 8 o i K5k, H
BN I AE FE o> B — B R, K P e ) ) R L H AR R T
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£58 ETEINBIRMERIMENT A

51 N4

b=

AT A4 POBT I B L AR 0 A M AR A —— R W H bR
2, JFSEH Rl A S B A 28R A bR A O k. B H B
W 2% FT R0 1 LAAE SR A1) 3R 7 sl b AR 2 fg 8 B I A AR IS T, R L H
i LI 2% i 4% (1 2 SABEAT 3 B . 35X 55 22 i R 8 B ST 1 AR 1R X
ERERLHREL IR A G2 Ja BRI, TR L H br
A5 o B H b5 9 2% HLAG 71 5 1Y A0 2 46 40 e AN 2L & A 4. BTz
W EHK B A NE W AR BUNERAEN S — A EL, EREFES
T DL A 2 AT IR 1) RE AR ——H5 T L A T R 1 925 30 B 22 A R
WA =AE s 24 . A prigz e, st E L
HARBEAT IR0, I A GE W H AR oC s Pl %, Az
ik, HATEIWHRY R, KEEZEL R Pl a2, g
AW B A B, AW R AR RE, R AR OO Tl

Tk L e A 2% (1 A s R 2 Ak B SR 1) B S S R R A A A A
JR IR o FEISAT R Tz AL S K B 25 S BOR AL (B[R I 2 A Wit &
SR R AR 2% s AR R R BB R H AR B2 (R IN,  fle ERI
ERZNINE N RN TR AR AR ey b R S P P N U= Pl LD R & E]
WARINIK R o T2 A0 5 B0 1 B 28 Sl O RSt m DUHT 4 it 21 2 7
o R IR T I H bR S5 A s i R H A R 2%t m] LT R A 1 78 2Ok #Y
FEI S <7 el TR = 0 U VAR G N Y S R B 821 B i
B, AT e e Sek 58S K R

A B R H b W g A iz A S B A B A EUE I H AR Rl U
e RN TR H AR B RS B AR AE R SR . (1D AT
G S8 10 R H bR RO, BUAATI AR D ol i SR S 307 ot R AR ) 7L
I, RHR o N g B8 H AR 2 AN, DI e i AE A SCiA) 4k
kR, X SEEET R SCREN A LEER . (2) By Mgl HbR1E
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TR HARTIAE — e 5 R B LA, IR SRR R —FH KR (3) I
TR RN AR R AL — RS E N E SR, B THEZR
3 T ) A e A RIF AR . AL e i 7k, & 2 IR 38,
767 I H b W 45 28 5 B TR) B, 1 A6 dae K PR JEE 3 SR AT DE A S A A 1 R
AR W EFF. ICE W BRI 25 R . ARSI IR S\ R AE FR
WL IR ZR VA AE FL r B B3 A T 0,117, fEARDR B T 0.239,

PN 8 N I AR E 22 b =W N B B 7 G2 < D=y & R I ]
L H PR EN Y, 2 JE TEIR I T2 A 5 B ) B 25 S A HE
AR R o B R ORBETT S0 B0 AF A 55 I R, A s g5 R
H i, miag iR,

5.2 B BirMg
5.2.1 N4

=L HFEM % Copinion target network, OTN) & —ANA 1n &, H
K & (node) MR IR 1 & W H #x (atom opinion targets, AOT) [d] X
WA, W (edge) 7 th AOT Z IR K&, BE4E (path) WG Rl &R
T i AOT P4 & 1 Bt 72 WL H #%  (compound opinion targets, COT).
HR, OTN X2—MNXZA 1 B o MR A SO =3 ek, AT AT BAAE
R AOT K43 A A8 4 ——J 7 X5k 4& (generalized entity) &
Cattribute) . IXFF, 020K BUXUZ B 40 il 8 BE T SCSE AR 8 17

5.2.2 HKEHE

ARILEX TR TENHE CAOT) MESZEIHFR (COT). T &
WHbRAE N R 5. SMEFERC RIE MR W A br . A E, A AOT A
A, HACAES T B KR 95 1l AN AOT ShERFE . AOT figf [
RZ AOT #HEHECEMELREI HAbr. BHE I H R VP I SCA
ARB K AOT A G Mk L E R H s B, “EELE” 24
BEREHH, “EE” Mg 2R rE s, AL TEF, iy
L H AR RE— 2 2 b ) SCSEARCRT JE M 2K, Rl g3 TR AR i 2 i S o
EILH BRI E X AERGE N HAREH, FsiXE W HArA L . e %
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BT AR S PEW 2, TR X W 2w HERE S E W H bR .

ASCHR M I H bR Mg B T YA BT R (1) MR REE K
7~ AOT. COT BLAEMNZ TR R AR s (2) M Z8 REDX 70 ) SCSE AR & 1k
(3) 1% M 4% el I 7] A e A7 R 7 BT A Bl 15 (4) % W 4 w] i LA
A Z A Ty XA S

5.2.3 TENX

“IRTENANT M CBEEENANRT EATHNADEEMS. £
i SCh e 2t N F50A IR, AT 4 XA AR K52 X
TR EMN SR AR Z KR

5231 EX1: FFERB#

J& 72 W H kr (Atom Opinion Target, AOT) J& il /& 1 4 4 1 7= W,
SR
1. BEEREEE R, B W H AR R B8 7 CA A7 R D 2 8] 58 B R
h A E A A .
2. RIG RS, B W HAR T 582 MR 25 W H ARG T8 s W
H¥5 .
3. A MMM S S, B E W H ks ol LI AR AR, AREER A E W
FRH . — UK, AOT v LU skl & & 1 .
fldn, “ER” MR RS E W HAS, O EIE
MR ” BEREAL, ARPEEAN IR TR, HETEHRE
PRI HAR AT E R B, R TR H bR & — s L H bR
LFi “Fh7

5232 EX 2. EEENBH

# & WL H b5 (Compound Opinion Target, COT) #& i J& 77 WL H 45
525 R L H A
fildn, “BikXTEERE )7 CBER T CRERT M “REN T AR TR
WH b4l g “EEMER” m “EE7 M R WA TR H R4
% o
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HEE N HARZAIBUESS e brfG BRI H ks, R R 7R
I

52.3.3 X 3: ELB#t

CERHEE &S, T
R AR S R P
B A S R KR A
WL bR A TR

EIFE A E A R 5. Wi
B3 e BUSESCA PRI H A, #2
B AP SRR TR AR, 2 YR

fig
7]
|:|

5.2.4 EXUFERTR
ROLH bR 4 COTND & — A RUZF i 1 GO™, s Ut R Hioc 4l «
GOTN :<VCOM ECOM .VATT EATT.EG) > (5_1)

o VOET R VATT 43 SRR T SCSE AR AT A5 R P AT A ECRT A EATT
I3 MR TR SCSE R RN i s BO M SR s T SRR -JE M AE Xl . £ OTN
b, BERIEE AN T 2, B EROR T 2 AR R L H bR DURE E B
RAFHAEMENEEENLH . FEEH: OTN 7y A& 2 AOT
B ook N 1 [R) SO 4, PR — A s B BARER T 40 AOT. ¥ 5.1 451
7 OTN . Hr, BHZEMEELILNRKRTEESRKLR, FHFALE
T =W H brdh .

R Rl [y g R

XA
[ N\ | —
a2 G2

Bz

B5.1 — AN BT SO R g M 2 R R L H b R 2% 7 451

ML 5.1 KL (1) JEEMT AR I G A A e AT
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RO W Hbr OREAEELVFN A, e fn] LA ). & H bR
o0 Bk, e A R e A B WO P A S WL T X —
ROAEFAT TR T 2 WA RO . (2) OTN H i [) S i) 42 A X BE 48
AN RS RS OGRSy 8 R o DI IRATT I, OTN W] e X}
H ) ) gt A A B

5.3 £ T2 5ZEEM B2 ME

PN a2 Bt R L L S R S W = WA S 7= R S N e I B R A e 4
EWEPRMEE, S0 2 RN, TR W H bR 28 g 58 B RN, e
oo N PR RS L SRAS VRN SCAR T I AR SR WL H AR o A S e AR 34T B WL H
PRffi S, 25 WKW AT EAE o — 5 4 g, FL o3 Bt
LTkt e T 0117, HARIEAE w1 0.239. bR .

5.3.1 EiXiEZR

A SCTTVEAG T bR Sl AR 55 AR I H AR 9 2% AT 55 3 12 A A
iz armirNaah e, HIEREWNE 5.2 s,

Sy ‘ B, 124 11— »(AOTHE |
LG+L’¢ 12 éj\%
(Q’T;i@—l A B4k ER&HES ATTH COM%E
SR TIx)K \ 4 v
v 1.3 TKJ\'

L HPRMYE L

K5.2 TAEmAE WA

B 5.2 ok dRiEvPOriE R ER LRI COT &£h. N
COT S AOT %, IR AOT Rl 73 ) SCSEARAT J@ v, [a) I o B3 A4
AOT I T 45 i€ I 7] SCI) AE bR A, 2 2 0 H AR B A0l B % s L H bR
P, B MR R H bR R o SR R A B R L H AR 48 AT A DR R
RIARFNE W A bR AZHEMSATZ A MBI e, T 2 55 > 3k
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ORI Z IE L H AR, DLW 5E % 3 H AR 4%, iy SE 3L e &
i A0 R J R L H A 0 ik

BRI PO VB RL I O A SO IR T IR B A S L H bs g, RIS
FEMEIH bR AR I E G E N AR K, fEizfe. %
SEHAE 2SR RE S L T R L H As il

FEZ AR R, AT e B A T H AR BEAT 135 20 B AR AE 0 A
B N OR AR 8 158 2R LR R S R Il 1 i L b, &5 5 T PR AR A7 O AR R
NSNS TN L W P2 A LE2 ey WS TR A N D R = WM S R T LR (B R TR L
HOBT RIS T, DL ORX L 51 B L H AR A S U R VT

SR, AT HE T I 7 R H bR AR H b A SR AT MR
HERBE, P LUK A7 OC R BEAT FOVEHERE, AR R I 46 VF A 1 et b Sl A 2%
MW A bs, Blaese B a8 0 H gk

B 28 57 ) i R A 5K T 2 A AN B AR PR 22 B [nl i g 2 2] I R .
TZACAE B e R B A 20 M R TR R H ARG, DU T2 R
IR PP E R AR SR W H bR, XA, LR A, TR
HAREE AR H b USRI R s T A e, Aasd &b, s, &
HEWHAREWRN K, RERIEHR T E W H bxaBUESS

ASCAE AR BT A 40 R Rl B i S0 40y .

5.3.2 z{kidiE

5.3.2.1 EF

YA SRR SR B - 5 L H RS AR A 2 D H A IR 5 R R R RS B
XX PSR AR, B 5 L H AR 3R O R R A 3R 43 B MK AE 53 T S 53
AW (s WES TR, BEEE W H R A T D

B B WM R A R H BRI PR AT R AT 36 U
P A, HREEERKFRNRHEE, IR REERENK TS ET
B EbR. W, M B IEATRE, W RN R A,
ATHw5r, TR FE SR I B 5 DL H bR o PRAR AT A B8 %% Rl o o E
X 15 B (pointwise mutual information) 3k#4. AT
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P(W,,W,)
P(W)P(W,)

PMI(W,,W,) =1In (5-2)
Horp Wy B Wo 2 AHRE I A 1 8 o P(W) R 7R -7 H W AR T B} o
BN S
WL RWEEUWE .. BEEUTREZ )G, BNESENHRR T #
1T RAG LV, IR RS BERO 7 88 7 L H oAb . s 5
AR/
1 1
1 WZNLN (W)+W§RNL(Wi)
N (W) NF (W)

M%— (5-3)

Ho NMACRE W HRES TS T WAL T R ES, M NY(W)
TR T W A FHRMAEE: NFREEWLHREST S T8 W
SBI TR, R NR(W) RoR G 7l X A48T R s, AR
5-3 KW, — AR 0 RS T H A AR T e R A R0 FE R AR T R
(1) e R B
AT BT B AE, e ISR R R R B AL A% E IRV A O R T A
Hbr o

5.3.2.2 9%

RLHAT T AT RN 2548, TP SCSEARRE . %
O KB AN P R RRAE -

D PR g E (d?Ve)

S ¥4) G 4 PR DL F B g B B S R Ly O T S R B
B T 1A

d™e(t| X) = X |§:d(tx) (5-4)
Ho, t Baa# 2 AOT, X={xiHMUE & X5k AOT & 58

P AOT 45, IXIRAREEGIUE M ILRE DL d(t, xi)a2 t A1 x; Ji 45 F 8
BER R . MRYE A (3D, ATl 7l R t 032Ky sk (C)
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BEE CA) (0L, IO B #0026
2) G LR B (O
G 1 (R PR 8 % 05 S E AT R S5 ol
MR . fERCAETE B, G ERE AOT 4% M Y XL, Gt
191 1) £ 157745 40

_count(t, A)

tOVA (t) —
count(C,t)

(5-5)
FLrh count(t, A)stix AOT t i BLAE J& ¥ 1] B (K, count(Ct) &2 %
AOT t i BLAE J& 1 ] Jm (¥ K 4
T B AR ST AR A R AR S bR PP 1 R 3R A
NI A R, AT HowNetBPH e il B o %2 & 1k .

5.3.2.3 Bx

h T EHRIE AOT W7 [F) SUIR A bR %8, FeAT TR K-Means 526
JiK I AOT R ENE M H H MK . T K-Means R T E 0]
WY S BORASAN F A H R, DR n i Y S R AR L R
PIAS SRS /%: (L BB AE 3 AL LE AOT, HiXE AOT [HjE—
AR S R . (2) KB AE 2D —AH AOT. — HIRATH 2] T X HE 1)
i, AV Ca AOT 1 [\ SCinl AR 25K 7 Pr 5 8 AOT. ATEKE L
REBRFIAAE T FE, ER AR AOT #AIR T T [ id E bk, BH
Ab B AR T WY REFAE . (L) JR4G VPO 1R R AOT I 3] s (2)
B AOT A1 % AOT ) 4 48 B 55

W FAR KB RETCIE S P A B AOT R 7 [A) ST AR FR %8 . 1X
I, FRATTRE I A R 3R R SO SR AR 2 108 AOT HEAT FRER KA 2, M ik
PSR IR () 7] SR o ST B0 2 R A AR R A%, A I T R
FE S (1) KRB S 3 ANLLEF AOT. (2) P fi AOT 7E i 4h
PR R A BRI BRI 3 Ik

TERI T8 ) SOm R 5, BT 5 458 A BRI 1) S AR TR 7 — A
PR2 o FRATTR WUAE I 4 VF 0 0 ) 22 v R B IR B iR 2 1) AOT AR I An 45
ERAER S, USRS S AOT Lk R Sia SE kR . TA 1B IX
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S5 AOT #1IN A E, WIMAE T S0 B ALFEof 2 15 % WLHF 0 ) SL il .

5.3.2.4 #ER

B E bR 20 WL bR R A, S R R L H AR
Jp AR PR R . OB A e TR IE W Ak 1

{Aye{string{B}*}*,

Hr, Ac Al BoAtE AOT 1R S ial 454, string AR A5 X 1)
FFHH . 2k, “<BlB>m<gits” sl E s da T ‘K
%7 A BT AT A ERRZ . BT COT BT a4 AOT, BH&
— L4k AOT F4F, FRATH string & &R lAT.

16 HARAL I, b S0 = Fh B

{Ac_}*{string_{ B.}*}* #t JRFEI H R

{A,_}y*{string_ {B,}*}* #t NP7

{Apos_Y*{string_ {Bpos}*}* ## ztt

Horr string PR AR BFRF R, W

Ac. B BoR BT H AR & (constant), 42 B A& B AE SC A T i)
TR, XA R AL, ARG TR Z G R, R
T N-gram.

Ay By BoRJE TR HARAZ & (variable), 2 SCA 1) 7 555 th 1
T %, ST UARE ORI A . XA 2 BB,
FH SR 48 V1 1 VT 1 4 v AR A

Aposs Bpos K7 I B L H A5 1117 A5 25 (part-of-speech tag), =&
AL B FARC PR AE o A XA Z R BB, b TSR TR L
< eR ik TS S R /L €

T, BT AR R R R

KI5 1 e

X_#9 Y

n_#_n

XH, “EGEMmEa” 2R I EASIAR; XY ASH
AR, HERRT MR TR BRI, X E R
REZEGREIWHBK —Fi%: FE, “nfn” BEMSERDT RS ES
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LA BRI R, RN P 52 it S A R 2 T R

AN S o 1 S R e R L D PSRN S Ty e S ' (T IBr S s A = N
B T R L A A A T I Ll A R E R A . i, JR
ATEL s KALSRAG T 7 iR T S Acy Be i A2 B3 p H Ac tHELAE Be Z AT
B .

C(A>B,[p) (56
C(A >B,[p)+C(A <B.|P)

ARG T A IS Acy BIBEAE, w it 22U A
DUAE Be Z R (B -

P(A >B | p)=

P(A >B,) =2 P(A >B| p)P(p) (5-7)

Horb pi R Acy Be U, P(pi)s2 B H An B AU R A Y,
n] T KR A T IR S B L H AR AR b R A . B, AT R
SERE WA G TR Apos T Bipos 754 AE B2 p I 4% 58— WA B A MG = DL R %
M Apos HBLAE Bpos Z HIJ (18 -

P(A,. >B...|p)
C(A,, >B..|p) (5-8)

pos

"C(A_>B_|p)+C(A_<B_|p)

pos pos pos pos

P(Apos > Bpos) :ZP(Apos > Bpos | p|)P(p|) (5'9>
Pi

B L H AR B AR KB COT I #Hk . eI A AU 5 AR sty Jit
TR A bR QTSR E SR A b, B8 7R H B, Bl
LIRS B, A RS st 7 2 L H AR 38 OB 2 S B I H ks, X IEEE
WH BRI A BRI 4R

i AR I AEA R H A BT R H AR BN, 2k A2
AR R R A br, XA BEAS B A DR A0 I R L A

5.3.2.5 E I BFrM KR K
BTATLL AOT Jir Xt o (4[] SCia] 4 Ry &5 s, DAL H A o imi i, st
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il

FEINVAY it O =W S T GRS SR Y = T = U = TN R R SR S S
OIS AR E AR S, R R H ARG RS, B2
i CAmE G m N HARRES . B W H bR W 2% ] DUR 2 5 1) 5
7 R AN B AL A R VR R — N A BLE AOT K7 — A4
O 1R SCR AR 2, XN A SRR H br 48 B F 04 s, o
KX 28 AOT n A iz [/] SCn £

5.3.3 ZHEHIE

FOHE DU 7 0 H AR A A AR N A, 384T T R4
PEOTE R, SERE it B AR H AR . BIHEL T EE A g4
RIAEIE R A AR 2@t DU 7 5 W A bR 8 AR H A s 305
BEAT MR AERE B AN IR AR A B A O R AT AR R

5.3.3.1 &F OTN 8%

¥ OTN %A, Wik TRGUMMBERMER . DU R0 H btk
AN H Ar e AU HEAT B3 3 B A S A S B 25 BT BUJst 7 R H A
WA R B, B R REA MBI R &R H AR+
R0 L Ao 90 G m 4 B A7 5 73 L H AR I8 BB “ XY n_f)_n”
e AT A S A SR R L A

BR_I_or #F R

B i & i (%)

Bk _M_RF

Bk __Br A%

AR, BIR o S A G R O W H AR, il EAR
7. FrigMERMEsE, w2 b EREESER PR CEGE. Bk
Mg s FATAE R B AR B AR P(pi) W 4E 5 N IR K ILES, U8
(RTINS e o (=22 o R R MR (5= E I 7 i DI 102 o = o =2 B = A7
LU
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P(S >S) 2P(S, > S))
SC(c) = el A aliia! (5-10)
S,>ZS] C[i(c) S,>ZS] N (C)(N (C) _1)
(N(c)>2) (5-11)

He, c 2B HER, NC)EF®cHIRTEILHBRMAE, Siv S;%
ZN A B Nl e SN S

Fic FRUR] Y00 D Tk AT e e 2 0 H b ok JE AR 2 B L H R
T4 B L H B I A6 PR o il an “ O R s 7 2 — AN E WL H bR,
M B a7 WA A RO W H A5 .

) I, ey T IRV A R AR 5 L H bR n gk SR 18 A R e s X
TP 7, HREFRMWEWHFEA WS RETNTEFREAR L. &
TR e, SREUE 7 &0 H bR A7 8 K VT C nT fe i 5 25080 6 65 ) .
U IF FRAT R B[R S s, AR DA PR AR AT R R

BOLH M % B &R AOT FBCHHT R W HARHERE R .
FITE UG, 78R H AR g, W R R SO AR A R B 2 [AAEAE A AOT
BT IR BE a2, 84 A Wil BT AOT #A vl BEFI B " T 1) AOT a7 [
FERR . BETIXAMBE, BATAT A B = 0L H s B 4 #2174 o 0 = 0 H
bro HBIHERES 3 ECE R IE, Db 06 200 T ok JE AL HE B R . AT
KPS A F B g7k, AR IR TR B B E A R AOT IR S
—~ AOT ZHIi iR . 4 —MriEZ W HFR X, B8-S NA AOT,
B X={Ai}i=1,...,N, FHI {5 AW

SC(X):CLZZcount(Ai,Aj) (5-12)
N <]

Forp count(Ay, AR RTERHE B A BUAE A 25 R . Befll e
20 15 1 i o D8 (5 T L H A

5.3.3.2 ETREXAZNERE

B FARAF R AR MBI I TR R AR M AR AR . e T RUARE
KBUE R SCR 4R, 20 T R H AR BUE 2% . T RININEE TR AR R
R R)ikHE R, DU M 72 W HAs b o O A BB A Gl 4, Al
FHRE DM AOT KAMA R A . LUK AR5 3 i dls 2t 47 A1) ik ik
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HFEA R PR SE . S5 = 0L H AR O RAEMKA AR MAER T & W H b5 id
W, BLIn R DY 4 S P E E 2 R W 5 O & I s W H A5
1 WAE R BN FPUAMZ —: ATT (BHfix % ). COO (JEF55 F ).
QUN (k%) M DE (“i” F&8H).
2. BRIFFIEFR “/H” TR, W 5 O N2 ADE ANV E A
A4z .

3. W AL T 1B VAR

4. W ARe N IB AW L AR .

bR PR S T R

B, FATEEL ATT. COO. QUN Al DE DY A7 5% & 2 N ok At AT
RE Y b e A7 =L H A e B ¢ R AR OB RO H AR R B R AL OG R
FFR 5 o< &, IR Al HR 40 X P o & R B R & L H bk . COO {3 3971 3¢
R, ZUIFIERGE, MRARNEAEREXEE. “WN” 7405
ATT DI REZRAL, QUN 3¢ R A Jj & IR £+ B 1 73 0L H A o

Hk, e WLEH O ZAELXRANEZEHEMEM T —HMWEGIF. &
T AR, WA A IF PN BB RS, KKEKEIE
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