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Chinese Statistical Parsing with Rich Linguistic Features
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2.Graduate School of the Chinese Academy of Sciences, Beijing 100039, China)

Abstract: Knowledge acquisition is always regarded as a bottleneck in many NLP tasks, such as machine translation, infor-
mation extraction. Treebank-based statistical parsing is not an exceptant. The latent linguistic knowledge in treebank is very
rich, which, however, can’t be acquired directly. In our model, the following three ways are used to incorporate such rich
linguistic features for Chinese statistical parsing. First of all, non-recursive noun and verb phrases are annotated in the Penn
Chinese Treebank because of their strong mark of boundaries. Second, a new head percolation table is designed based on
Xia’s table. The last linguistic feature our model uses is the context configuration frame which provides a stronger representa-
tion of bilexical dependency structures. All these three linguistic features gain an improvement of remarkable 2.37% in
terms of F1 measure, 5.36% in terms of complete match ratio.

Key words: artificial intelligence; natural language processing; statistical parsing; non-recursive NPs; head percolation ta-
ble; context configuration frame
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GETH ) ek 1A TG B — 1 EE AR AN & B AT F R A IR BB RE ) B3R = AR AR,
[EIHRIETE & AR AR 2R RSB R KT S B0 BN B R, AT
B EE B AR R — R IR B VR, R P A A T SRR, FILR R R 1A
HAMSE AR SR EHEEE T ZEW R AR TR R A R R R A
T EEEE L e PR SRR b AR R T LLIRECRIAR B b a0 B R AR, (R AR XE IR B2 & A o
B, F R BEEEE AR BN AR o AR R X e R ] LU S S,
HENTHERABIBR b B3R AR R o B8 SR 1, (B FE K E B, InFEHR
TCALBIAERE b T SCTE630HE (LPCFG) AL R Hru bRl E L R — MR E B AR 5 AR HRTE
WES, PORREE SR ER . WRERB P CAMR, RE B E L — KA iR
SHANIE, BTLL, AHTREH S SR AR 4 B IR T SE 2 A B B F AR

BATTHER I =AN05 ERBLA A B B B s 78 5 R D R AR M B Ay Rig A
2 VA AN T SRR R , R IR R RN D AR A B TR R R B PRSI A A R, (R
B EE AR TE AR FEBUA R AT 40 7K 5 2) Bt B i P i Bt %, 7 LPCFG BRI R, Pl
FIRE AL RIEH EREE, B X EAR PO REIBRER B R R B KA B —
Wi ;3) 51 $E BT SCAC BAHESE DL B R T OURAF A, BT Markov T8 37 R B EAFIE,
LPCFG MR “ TR F S MR A B4, P L E BN RS BB AR T, p MK
FRES R ZEMEER, BT XA BERA LR X SE B L BB T WA BIBRR
., ZRERIE SR EARNA RN FLERS T 2.37%, TR IEFHBRER T
5.36%

ARSI T 77 RAR S IR A B RATRGETH IR R R SR = A AR R BT
AR EERE S AR, SRR I 2 F AR AE B, BT P DIl R LA KX BT O E
HESR 5B TR AT 4 I RATH R RA R BB R RN FAK MBI T 1

2 Srit#EA

RATAGETERBIEE T FE Collins Model 1M BERE b, I RR M T — MEFH P&, lRBR
A EMIEFHAERIR, FRH I RER R S B E i, — Bk, BANERLETENRT O
B R Markov 4348 , AEAT— S IRC AL B B F SCHERFLN (LI 45 38 4 3R A28 4590 ), AT LA
T BB i E/NTE AR

Plhl— L[ L (0] LiILIH[RIR [ ] R [ 1 ] R [ 1 ]

Ht P ARGEE, H AP LFER,LLRAHWELGBHE R (HP L., =R, =
STOP , KA A TR IR S ) o J7 165 bR iC AR RS R B 0o ( ey SR DA e FLA)
MR —TC4 < Hhw , Hhe > SRR, BFR A 3t B AR ARG RFHIAIIH ) , L& KB LA O
FH R LIRS RTTR . MR, KRB R EANT. F—MARERELSE
SAREMIE P, S8 Hhw VA RKTM BRI Hhe 5500 F AR PO FA RARERIC H B9BEER.

Pry(H | P, Hhw, Hht)

FLFERYT RZE, ENE—MRE/ABHSERERTER M SRY RS HAE
FELEXGER(P), P OTFER(H, Hhw , Hhe ), BT — DB Y RIEFIREE S (Mo, Moy ), AR
FEMER dir AT, L BEREVRE M, FISE LAY o i a4 Mohe .

Pry(M; ,M:ht | P,H,Hhw, Hht , M, | , M, , ht , dir)

5 B A R 0] Mo :
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Per(Mihw | P,H,Hhw,Hht M, , M, ht ,M, ,Mht, dir)

STLA E =AM SR, AR B Witten-Bell 418 77 6 P o XF FAER Pry, 5 Collins™
AR, BATESE TSR back-off Z5#, AR =2, JEE RN 2 back-off Z5HIMR KHIR & T
BRI F1 ., S IRRZAET, BITAEREET K Makov B8, HEEITE
BRI S i M, FIruO 55 5 H MR —JCIRAF S5 MBI BER Pry, 0 Pry, B, B AE IR
H—A Y BHBIHESE M, . BREGFESHPERSTRENEL ERW E3URR 58
WEEFEKZAKT, TYRENEAN LT XA EELN T EDEMETHHRXEER.

AR T BT AR B 2B RAE R AR A Fo X TR B R BARE X
IS — A FRAEHEE Pr(uword | tag) , KB T Levy EAP W B, MBE—-NFHREA
I, MR R4 . b Tkt B R E, RATR A XER (6] P HEFER
FEk M E 2 beam BEEN 9, T 2HBIBEBTH 7o
3 IEEREMIR

X—W A BRATHERE ] A=A TR & S FE 5 AHERNR, B IA 2 18 ShiAl e
FOFRIR, B O iR B 2 A BT O BEAR SR . MHERME S ARE AR, RATRE UL BN TR
R, AR AR R QAT ] X e R B 4 B M RE o
3.1 FEBIHER . BIREIE

RATE AR A AEIE N 75 S PAESEMLIFEE NP FEE, (NP(NN BH5
B%) (NN &) (NN BF2Y) (NN =0 ) B9 NP 24k )5 4 17 835 , T (NP(NP(NR T 2R )) (NP
(NN FR)))HHE— NP AR IR IHLAEIE, ERAFE BN E L SHEL, 5]
HEdER R E M FERE RIS PRSI IES HEE AR RIS BN R, A
FEIET S, %132 R EEARSEHE P AR ESTA NP iRid, Bra &R LR RS IE
MEFREE R, SR, RN FEE, BEasF RA— 1817, B4 2N 41BN
WA EAFAEER BRI, R iIER T & RSN RS R AR WO, BIHAE
SEIBNIM R , NS SHE 5 PR BN E R, ARG, .0 80 7 F B4
BRI b, SNBSS, 6804 RS FE I L REE B EAEE AR, 530 A M
BN AR , — R T RIAYEE , AR EIE R Y ;8 A AR SRR,
TS, ERIEBL, S REWEL, XRHEBIERIA 4 ESIE KRR A T3 H 2 W8S
BB RERBNL, VWS, E8HA1EEENREWSE T R RREE, AR
FERTHAE ;33 2R EIE A A WAERBR R KRR, JNEA R L, A AR, BRXPMHE
EEWR BRI, BMREHEE RS e, RS —RE NP RinmEfl. XH,%8
Fi 184 FEIE TS B IR AEE KN H S BIR A E—, SRR M in L X H
. TEVIG&ED , 2RI H 5, ERPRZIAFIESR 23522 4, #HELFEEHE 11500
AL B MREAR A EN, KEHITEERE MESE—RMEE T HHHEM.

EHF UL M4, AT s DGE R FE A 2 R IE EHIRE , AR A & o4 W TR RY
k819 4 1545 E MFRIE NP 804 BNP, 5 Collins ARIHE , RITFEASIABIMG NP Z 3
B ERMTF Klein™ AR, BfRnt, BB RFEEZEEAI S, RTRERINGE

* Collins EHFHRIE BNP B, b TRFF FEARTE RO —BUE , MR EL EOIHR 0 BNP B4 55, IR HALE IR IE A 2 NP,
TIFE B b33 i — AN 4245 A NP, i (LCP(NP(NT 44F) ) (LC JiR ) ) T b1 9 (LCP(NP(BNP(NT 44 )) (LCJ&))) o
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Rk % 19 4% R A AR T BT NP B8 BNP, JBER B T NP B — &R0 58Ut £ B 48 /045 BNP; T
TEMBR A P 28 REET , AT SR E BT BNP X E BN NP, LR 45 R KW, k04
T MR IR RIERE R T B EWE,

k3% H SR E R 2 TR 0 & A E1E . B RAME R EIEE FahiAEENE
PbRvE R AR S AT 2 0t BE  H R SR S R R R AR R RE TR T — .
NI53#7 , X AT BB 2 5hiR) 4 18 S5 3 Il A 1R B IR A E 24, bRt X 43 i 40, [T <5 (5 1
BfE B ARIARIARC L SEEERT . R RE bR 3ER A 3R & R R IH 4
REE, R R, 8 FUESKR PSR THE, REAER S ERIERE, RITAR
A RE 2 IR H SR E AR 0 4% R 1R 2 AR R L BURRE R IR A B AR R FRATTAR K
BT A
3.2 HubiFRRE R

i TR EEH A bR E O T8, PO MG T AR TR — P B BRMESEE
FHRATM ARG SRR O TS, EHHEERANEE 0B RN R, R G H
Bk N FER AR EE o BRI R R B RILL T e K

P direction < hy,hy,*, h, >

P ARG, b J P AT RERY R0 TF45 5, direction AHBRET 5 ), AnRT B 77 [ 4 left BRR
W, B ARG SR T BT, AENA BITE FES SR E At O T4 851
FUCHD, UCHC_ A F 45 s U A4 M B O 45 R

— AN EREER, BV O ia B RN RS BRI A R, SRR R A —E
BIBSIE . SCHR[ 4 1ED0GE A B A 28R R SCER [8 ] B L P iE) it 3R, RATMB L T X
FHHFAHI, — &R XTF CP(HREE IS “17 . “ KI5 3R aaY ) i, 5t
— BT UCPOEFEIESEH B IFT RA K BRHS ) S BHE R R 1,

£ 1 duhiRMRSARD

REER, 5 il gl 7 RS B S R ) # Train # Test % Train % Test
cp CP right CP IP CP right DEC SP 2203 226 63.4 64.9
ucp UCP right UCP UCP left PU CC 55 5 1.6 1.4

# Train F1 # Test 43 BURFZALE di eI 85 48 AU R4 o HE B R B, % Train F1 % Test 23+
BIRBERXGE S ANGEMMREPHE SR, RIOTTUFR, EI%GE P, BN F S
0.634 /> CP &5# , MiRE P BN F LS 0.649 1 CPEH, BR CPEMMBERRER
75 B, FXT R B SRR B A 4K R BAT R A T A PERE I BUEE . BB CP S5 MBS I By — 4~ F
B R JEOR I BT I S BAE R Pry, Pry, Pry, iTE KRB, B IPAER PO
HRUA] hee SETT BETAR 5 4k, T LUR B 1E DEC.SPAE M H.OF85 o, M Hhu Rl T B 2 FT 45 Y,
A FAERAECIS BT B4 L8495 E s [RE DEC A IP 7E CP 454 i LR B SR A
A SR SR R B BB AS AR Pry | Pry, Pry,, BISR{EERA (BRATFRZ A history) EEBLE
BEME, T BTG history L, NTTE—EBE EHS TEHEBHL. UCP K 2R RRTRMK,
ke B R R B R AL A _EASEEA, Boh UCP B3 I E R T REWEIR D,

3.3 LETXEEER

I ESCHTR, AT 2 3L T — B Markov RIEAY. SChr b, XFR M MR A F58
B, 45 S R ] LUR BT LARTY B AT AT 4540 , (H R X HEMA 5 ARBRSH; —TFH
et B X B S5 SR 4 R I G5 4 B SR A B B KB T LA AT D™ B 454, T AR T axX S 25 i 1Y
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FEA BB (BD history BIS 250 %0 .

R XEEEAERRER — R 2R, B R BRI T Collins BERI distance R, {H 2
BEHET T, ETFXEEEREEN YT BENN LT XN - HEHR, E_R—-I&0 ']
BEBRBAME <o, 0,0, 7, >, EPHE—4BXN LT SCHFEAFE, BUE 7 PR
W LR ERE Lo

BAMECEELCFIBAIFRA CCF)FRRT WAL, 55— MFER direction, Bl 45
FHEROE I — 3 GRATH EERIFIE, BB ILLRAE B8 ), 58— MHERB A R 59
D85 2 (R R BE X BE B 4% R T A O 2 X

1. WRE STOP 455, 3 A5 H0 45 4L Z 0] TAR Ay HoAth 45 6, MIBE B3 24 0 W SR Il fgg — 1~
205 MIBEE A 1; R A RS AN S AN DL R o, EE B O 2;

2. WNEEAE STOP 455, 3 B 59045 s 22 () o AT e FoAth 45 o, IBEBE 2 0; R i) fe—
AEE— R RS IBER R 1,

FIABBELGE , ik ESHBRERm T RE:

Pry(M,,Mht \ P,H,Hhw ,Hht , M., , M, ht, CCF)
Pry,(Mhw | P,H,Hhw,Hht , M., , M, ht , M, M;ht, CCF)

1EE U E R RGBS BRI, IR 5 history FEANERESE. SEZHRIES5IER
BRI, Al — EEIRBEEERHFE, Collins A distance BRI H B T Itk FESMHZ
VB2 75 1B R A A S A S A AR AY , BATTE) CCF 4R wT LAS X 26 R, {H X 2615 8
0 history FFEIRT— P B A M B — R X, RBEW, R K history T M, HRE
B, CCF B\ AR B MIHES IR ER MR R, R M ERER, CCF FI AKX P
SAE SRR R R MERE, (BRTENAMEREL R M ZEEER, M RERSER, UK
BT RE M, ZRER B CCF R AKX PFPFHE

4 RWFIHMEGERE
%2 MATABENTRER

‘ S S S AT
£ i & SER A
F1 DF1 M DCM DF1 DCM
Baseline 75.92 — 27.42 — _— _
BNP 77.58 1.66 30.77 3.35 1.66 3.35
BVP 77.75 1.83 30.43 3.01 -0.16 0.67
CCF 78.01 2.09 32.44 5.02 0.22 1.01
NHT 78.29 2.37 32.78 5.36 0.26 0.34

RATHRI R TR (4] B E , BEREREE 8:1:1 B RBULL IR Rl 5
£ R, MR 1 - 270 HUISRE , & 8T 3477 1,271 - 300 FWRE , &5 F 348 4+, 301
- 325 RS, &8 F 350 1. A REERAREZT T M3, B 23 TR S /55, 0
“OADVE G AR B AR AR A, R E R R TR, BT R R TERS AR
B, o Hias gk i, ERGEIHK— TSN, BB n —n AW, 2 EBRINWIRER,FE
SRR T RKE/NTST 40 /iR R _EB B8, baseline HEEUR F SCER [ 8] 9 .0
FE AN E, ATRITVSERE ABEEE NS EMSCER (4,710 8 —2, BHiRATR A
AT R AT T Eode, e A R L3R 3. RATROB A MERB L T T8 PCFG &8, 4 T4k
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Y TAG #R, X — @ 2 E _F IR TR AE 5 RS AR EE 1A But s,
A A FIE S FHERA B R IR0 e 85 R . F1 ARAERIARIC A B S AIEH 2R K
¥{H,DF1 & F1 (AR INE , CM b2 T IE#% 3, DCM 2 CM g9 infE. BNP £RHIER
94 R B B PR TE TR 0 4% R EE s BVPE R A B N SR AR E AR TR S Y
*3 HNELEREHTENERGER FiAEIE; CCF #FABERBRA T ETF X
Len. <40 BEHESNHT FRAEECR A TR K01
IR | IP | F1 | pgize,

Bikel & Chiang 2000 BBN Model | 69.0 | 74.8 | 71.8 FRATHER 530wk (4,7 HER A 1
Bikel & Chiang 2000 TAG Model | 76.2 | 77.2 | 76.7 5. BBN R 2 3 L 4L ¥ PCFG &
Present work 780 786| B3 my TAC BRI A K TR BB ENL L

Chiang & Bikel 2002 TAG Model | 78.8 | 81.1 | 79.9 ]

5 SRFRFEHME

RITIAILE R EZINET B AR (B) 515 5 MR RE) X R it m k- th B IR K=
Wi, 3 — M 8 T PO SRS B — A0 1) B B R A SR E SRR
Wo KBILUR, EREELAB P HAAEWMARMFRER, —ME2RHAMAFEFEHTE
(knowledge-rich approach) ## £ Fh B S5 F M HILS, 7 — B IAEKBUH VLR KT ERE
FIRARO, A RIES LR, BARNGKITHORS T A BRE , — R
b FEEE T RIERRA B Lk,

BATT — 2K a1 B B S RAE AR T 4R R MR AE 5 % A B FIREFRIEIK
BE 19I5 T HRE AR, FRBHRERE S SRR BA ZERAE NS S BB K TS B '
ERRE RS, BATE S — P EER R EERENER, RS+ E L T XEREELR, B BE/
AT REAYRELE
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