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Abstract: The unknown opinion targets lead to a low coverage in opinion mining. To deal with this, the
previous opinion target extraction methods consider human-compiled opinion targets as seeds and adopt
syntactic/statistic patterns to extract new opinion targets. Three problems are notable. 1) Manually compiled
opinion targets are too large to be sound seeds. 2) Array that maintains seeds is less effective to represent
relations between seeds. 3) Opinion target extraction can hardly achieve a satisfactory performance in merely
one cycle. The opinion target network (OTN) is proposed in this paper to organize atom opinion targets (AOT)
of component and attribute in a two-layer directed graph. 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.
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B B MR M SCA T B3 E S HIREARCE N, RS —RKERMBENEFFH
= A B (K. HIS R R BUASMSHRS & #7% BshEUR AR L B iR, AR
SR CLAMEGERES A TRENEL B AMT, BEEFY RTZERARER BIR.
Hu 1 Liu(2004)$% i f& By oS Bs 322 Sk 8 mals ML B #F, B TE ARSI SR K/ EM
EWEFR1]. ATESFEHR, HuflLiu (2007) FH7T WordNet IR SGALE (synset) [2].

"ATTHEBEER AR EES (60703051, BB R A YET R (2009DFA12970) . fE A SR T E & (JC2007049)
MEBHEATAFELEAAES R, :

— 606 —



Popescu 1 Etzioni(2005 K& L B ¥R LS, LA “BEAR-E4 " 18 R R M XA R A &N
E N B¥R[3]. Ghani %(2006) 8 HSUELXEN BAMEATT, &8 co-EM EIELL “Bit-
BHE” *AXTEMEREE N BFFRHERT4). Xia ZQ007EHE N Bir5E RN
BEXRRIHREMBE N BARS]. RETIEVRPME T ER B RS NELIES, BT
BR+2BF: (D ATHENELERREARR, DM WEAF F AR S BB 5 BRI .
R, KESATRENE R BFAEEZMNC, FEHRTHER GAESHE, XEFETREX
FEMHIELEEN. Q) FFFMERLBEESFRE—EEHEFIFRS, BEERERR_H
XF., i, 2 FFTRIESTERERBF. 3) ETHTHELBR B ETE—IKE
BHENESER, BEFEZIEEEIAENERERE.

AR E TENEIFEMZ (opinion target network, OTN) Ff#4R FiAHE. &5, OIN &
—NEEE, EFEHTEA (node) RERTFENEAR (atom opinion targets, AOT) [F] Xid£E,
11 (edge) 7RI AOT ZAMXE, B2 (path) NHRMFRT H AOT HFESTIRNE S
= N.B#% (compound opinion targets, COT) . TEAHITAEF, A TEREEME BN COT,
T AOT M COT HilidiZ b BahkfE, ZREAKRMEN B FMFF. BT AOT WEB,
WigttER, RAMEsSFRSCREMERFIFRS. HK, OIN XE—ANEERE. RIHEE
AR BAKE AOT X5 A8 (component, COM) FUEME (attribute, ATT) . IXFE, HIUKENE
BB EEHENEN . 2R M EE R THEEN BIRNG, S LRIER, 8L
BARMEHERNRR, HETEIEN XCEFRHRNER BFr. PXENEAAHELRS R RN:
B HES )\ BAEH P LB T €1 M3 ERE T 0117, FEREIZE FRET 0239,

2 WitR#E
2.1 FAEAE

FEXTRFERER (AOT) MEEERLBF (COT). RTERBIFEAR IR, 4t
HHBRENE L B, BEER, AAOT WEE, HiMiCES EUEBIRE; MM AOT
SMEEE, AOT BEBIRMRE AOT HBECHEARE LR BiF. £ BRRIETFN XA LA
B0 AOT HEMRMEEE L Br. 6, “BREE"E—AE88LER “BR" M=

E RETELBR. FXIES, RTELEFE S0 AENEYE, 200ikiELs
R B,

AR R L BRI T T ER: (1) ZMEZREBRR AOT. COT LUK EAN

ZIEIRIRFR; Q) ZMSEREX RN Q) PSR R X CRAEFERERSETT MM T
(4) MR ET LM EE T X B,

2.2 FRMFER
ERERME (OTN) B— M WEEME GO, & hin T fTd:

GOTW = VCOM,ECOM;VATT,EATT;E@ >

He VOMR T BRI A RBHET A ECOVY R BT SRR AR EO
FORFM-BHA L. £ OIN , BEEEEETLM, EhFRERRTENMRTERLBIF
P AR FHATIARRNESE L B iR, FEEH: OTN TR AR AOT Frxt R Xid
&, B asir ERERT A AOT. B 14HT OIN R~fl. K, BHEEMELZAONRE
TRENFERFR, FHALIFHTEL BIrHEL.

MEE 1 &I (1) EESIINCET, BSOS SE RS AR ERLE
w (REANBEATLUSRE). BLEFNZORREYE, EMEAEER M SE LRSI
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BRATT. X—RILRNTETERBEAIE. (2) OTN SRR SGAEMMER B R
RESANE MR R, Bl gima xR, BB, OTN mIRext BaiESus44aa HE).

Py 5

“j A ‘?3@?& S .v:u

1 —MMEEREREAREENER B xR

2.3 HERE
BB A EE S R B A OB, K IEREME 2 Fir.

COT 1. &4k L1 BEFH—>( AOTE |
: 1.2 43
2 é&ﬁ ‘ v
: A (LPTl_%_h—l.HﬁiUt ATTE | { coM&
ﬁ? , . 13 B Y

EH

B2 BREFMSEHETE. B, OPT REEN B HFE.

B 2 Bon: FETHER ERARAIR COT £. ZAEHA COT £H4EL AOT £, ¥
AOT XI5 AEMEFEYE, B8 AOT M THFE I FE GRS, BREERENEHFER, Bk
B BARRL . BIEERERE N BARMEMKFEXRRIARSEL B, EREENHITEL
FAERESL, B SRS IRETRAZ N BARMGE, MTTSEI T 5 R HRETR L B AREHEL.

3 hidiE

3.1 RFH

BEFERNBEIFMNKEESELERF UL FERR, TEXBEEEEENREE. B

EETHEAXEEE (pointwise mutual information[3]) 5. ARIT:
P, ,W,)

PMI(W, ) =1n , 0
P(W)P(W,)
Ho R W RARSSHOE MAL . RSB EARINT:
Yo Y
Fry= k| B N B g V() |, @
2| N NR(w)

He, M RELGECES, NRFEGURICES, BRN IEEIENC x 2400 KEAEE
B3 N OIRENANE x B4R RIZEAE H . RANREHME, WEVRA RN RIERER S 4
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RN ET R BT,

3.2 3k
FRIE T —AETHENSEE, AT RABMERERE. %2R 8%5 R0 T H2ERE:
D) FHgEEE (@70
IR EE B LA TFRT R g R B A RUE B L 4 S A SRR EE B AR
d”G(t|X)=|%x‘§’d(t,xi), 3)

HA, R AOT, X={}RERELEG AOT EEHEM AOT £4&, NRT-ESFTES
BITTEMN, 4, )R B xFREEEEERE. BEARK 3D, BITSHER PN
% (O BEM (O BIRE, FHEUREBRE TSR

2) GEMEFEAE O ‘

S ERRENRCERRERERRE AOT RESREMNEER. AREESH, B
FEX AOT FEERFAHREREN. GFEMEMRETEFEDT:
VA (43 — count(t, A) ’ @

count(C,1t)
HAF count(t, A)R1% AOT ¢ HIRTE BHIARTHNREL count(CHR1% AOT ¢ IR B M1 /S AR B

TEIRL: VHBHEAFBEES MR EREFRE. AREESRE, KM
HowNet H i E 2B,

3.3 B%

HTEFHRIK AOT BT FSGAENRE, BATREL K-Means BEF1EGFTH AOT 23|
EAHERZSEF. BT K-Means BEFEMETIETSEIRE AR B 12E5E, FnEd
WHSEHEAH R TR MAEREE: (1D 1225584 3 UL L AOT, HixE AOT RE—1
FXIME., (2) BEEREED—AF AOT. —ERNII TIXREMIEEE, RITBEH AOT B
[ XAAEEARSE IR T B 37 AOT. HANER LRARAABETFE, HEIFTEH AOT F% T TR
XAAIEEARSS . BRI ISR T RSUFAE: (1) RIBTFNERIET AOT RIlRiTiE; (2) 3
AOT M241 AOT HI4RIBHEE .

Wit FRBERAIERTRETCIEA FTE BT AOT B T RLGAISERRS . XH, BATHTE RIKE X
TFIEFREHIFT AOT FHTHE R AL, WA EIREGH IR S . N R 2 F 42k
% NRAKHRILT HIRESGALE: (1) 228588 3 MUALES AOT. (2) B AOT ERIST
TERHES HIRREEREE 3 1R,

R THHIEAESE, BRINFESHRIANFESGAER F—Mr. RIIFRERLE
TERE D KB Z ) AOT 1ENIRE. BRANEE, MREE—8E AOT THKER
SGRIERAREE . BATHIXEE AOT BRHAE, HiEE T —RRIEABFSS RIF IR TE,

3.4 R4
B0 BFERGE LT ERFRIAR
{Ac}* {string{B.}*}*,

H, 4, B ALE AOT MR SUAEIRE, string REEX T FHAEEE. B0k, “<B#
>H<Bite>” BITFESSE “H” 8T “ER” M B BARSGASERE. BT COT BT
HE AOT, iTHAE—3E AOT T4, B string EEFZ M. HRXEKE COT KRG

t
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3.5 ENEFMERA

BANLL AOT Frt NI E SGREAN T &, UERBEXEL, g iR — B ERME.
ER: WR—AFRIAK AOT R TN EFHESCAENE, XNASEBENERMSE L2
MFHTT A, TR AOT IIANIZE iAE.

4 FHEERE

4.1 ETF OIN WEHE

BBt &R H AOT FIEZUHATE N B ARHEERIEE 1. Bmidi, RN BARML
i, IR E A A M B ZEFFEERAN AOT FrE AR, B4 A FHIFTE AOT &5 RJBER]
B FEER AOT B LR R. ETXAMER, RATAMEBE N BirMEHEE =4 FiEE NE
¥ro BEEESSEERRGEE, FHMNE T I EIHRRR AR . BATREUF S5 Bt s,
MRS ERIES it AOT HIAES— AOT ZHIHIIEER., S —MEEENLEF X,
BREENNAOT, B X={4}i, » FIREEHEARIT:

SC(X)=—12—Zcount(A,.,Aj) , (5)
CN i<j

Hh count(A, A)FORERIEET 4; HITE 4 Z BTHIRE. BATRELKBELIERLEN B 5.

4.2 BETHRIERAMEE

ETHERNARRAFEGEIE, F4TENBHRNESE. ARAFF AL, BIE
EH 5T AOT REKERARIANL. MEEETRERANEEN TSNS, BITREN T R4
(1) REZIRKAERR, B ATT (). COO (3£71). QUNEIE)M DE(HFEM). (2) 1%
¥ AOT 5040 AOT 4%, MRaAptbi1Z MAEEEER “i7. (3) &% AOT AREAFHREN
. LRERH, KERENEIHR GIEREEED,

5 5

5.1 SERWE

BA SR h S TR/ MBRIFE. —/NZ Opinmine iBXHEE[6], BRA 8,990 A TARIER
(TR ER. B—ARBERIINERE, 847 6,000 &3R8 HRESRGE . %
S AT, FA01% Opinmine ERIERENLEIS 0 =84y, 2BWE AVIZGEMTNRE.
SRR RATRERHE (p). BEE () ML () MTEETE.

AT LA JRIR T K 33R 4. LTP[7)SEBL P SO A MR 04T, BRI
HowNet ©F THREAI44 B 1R A4,

5.2 SEogeER
FEhvE: HEUATHEBHENL BRI FIHTRAOEN BHFRHE. AT RICREE
W BRR, BATERLZ F PR T RAES TR N BARER AT SR FE R B R R T,
ETEN BFRMEHTE 78 B3I LA E N B FriE . WEEL FERN B/, RERZAI
HEHATITH, ERARE N B AR AE R AR N B AR E I DTHR .
ASCHER I RBEREN T EFEEREREN 0001, REFREREN 0333, F
FIn{EEBERER 0.8, XLEEEHHREEENERE. TRERNE 3 i,

5.3 g
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3 BN, EERAERE, IUHEE 1 a8 EBHEL G 0.051. X, BEIZRE
BT 0.085, HEFAEIRKT 0.014. AT W, I HEEE B PR LB/ MEFREARNIE A
RPEFES. XRE: BEFELBERMNHEEFNRF, ETENBAREHHITEEEE
K1 B\ E, BAHEE 1 SH EEHEL A 0117, Xit, BREZEERSET 0.239,
AERRIURT 0,063, XM BRI RN BRI A MEE . RN, MBS
BIFEE, 1 SEFTHERS, EFR/\REABTREE. R BETEERA TR LA
BN, RELIRIE PR B 2SS AT RE R R AL B A RHER

i ————

14

07 |5

BL CiI C2 G 4 05 O 7 C8

B3 KRR, BLARELTE, CI~C8 4 AMERALHEN 8 B HAETHE.

Ri— i BN TR, RITUE TE RIS AN COM. ATT. COT RN
¥. gtEE8ER: /R EEEHRE, COM M 177 M EE] 1,201 4, ATT M 67 AN ER)
254 4, COT M 978 N B E! 51,724 4, M 294 MR 9,077 o ME/NE AN S
BRI, IS\ HETRE. XiHHAIERVEMEER.

6 it

ARBHLI TR EFRELURESENLEFHIREER. BNERNEE—NE
FrE, BURFENERF GBS BEXIEANT A, BEENEMERTLNTHESE
REHHFER. BN BFNEHEITES S ZRMNEN B irHEtE, £33 MEENLH
B, DERSTENBAHIESRR. ASCEFN SR BT TS, £2%H: B

BRI RARMER BARRERIES.
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