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Abstract

Sentence pattern structure treebank is based on the theory of sentence-based grammar, which
is of great significance to Chinese teaching and syntactic parsing. However, the content used
in this corpus comes from Chinese as second language textbooks and Chinese textbooks,
etc., while annotated data from other domains are scarce. A traditional way to alleviate this
problem is to annotate sentences manually, but it is slow and laborious, and the quality of an-
notation is also difficult to control. In this paper, we propose a rule-based method to convert
a phrase structure treebank named Penn Chinese Treebank (CTB) into a sentence pattern
structure treebank so as to increase the size of the existing treebank. The experimental
results show that our proposed rule-based method is effective.

Keywords: sentence pattern structure , phrase structure , treebank construction
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P PR S R VRN TIERHE, BI0RE B URR a0 FI AT R, $2dts i - 1A
PEVREE - ANEEESEEE - HA T Z N T B R1E 5 A0 FR 880 3 I 22 2R T B B LA A IR EE AN
LERIN I, FECEE T R BR R -

RIS B ROE A IR, S ) FRVEIESEA, T oA B RN AR 2 M SOt
J& (Penn Chinese Treebank, LI RNEIFRCTB) (Xue et al., 2005) ~ {HEHEPOEWZE (Tsinghua Chinese
Treebank, fAIFRTCT) (JHI#, 2004)5F; KAF 45 FEEIE IR Z BRI, ZEIWWHEEIE S %
L. Tesniere T1959F & i, B ) F H 1] 5 18] 2 [A] A AKAFE 5% R R AT AIELER , IR AR ME 2
[A] AR AF 5 R A — & HULA] (Tesniere, 1959), B IR B A SCRFF I 22 08 /R Tl R 2ETX
B (HIT-IR-CDT, #FRCDT) (He et al., 2009) -

EREERE, FIBEWIEEFIRE S AR «LIGEH X RS BT R, A4
e E B — B T — M 6 2 et al., 2014), BT, R AHAES S
SCFBIRBE S A O T A SRR, SRR TOX N R o N R LA AL TR VA R R R B B
&N AROXNSEMAE, SERaR: 1) ik EaFRa o EE T a7k, L fE
EEEST TR, 2) AVE LR “RAEEE FRaEN, “DLANEESIAE, XFEERR EET
HepitiE . RN TER, 2R E S IES R, DOERANES TG LB 5
WTEUR AT AL 04T, BRRRRTERESEAETE (BIEVE) &SI RE RN B E R R (R EEE,
1982), HLPLEIE" RHAMIERDCEEE S AER, SRR . 1) A% ELDEERS % (5
WZRSHTIE) T E Tk, INRDOE A FAE RIS TR AME N —3G 2) 1 b, DURREE
DHREA RS TA R HIARIE - BRI IE T L5 £ OB T HMANES T T IE, B EIE AL b
IR MBS TIEIRAETTR - BT S, S5RIESANEIRE AT RGN « RSN ERS
TSR AR RARE, AIECEE TG 22 BE RS S I A) 7 (B IR S5 RS540 B8 °F

KA L LL BB AES T N RN, BEXTaEWRE, 9E5 82 HER 2R,
MR FEZENH T Z—" (66, 2021), Gg BxCHE - SORRHEEITAE ST, A12N5509 B 3T
BRI TV B - HENZWEBRIATH A, FERIFETEPRDOEER « /NEB TR
SRS, HAMATEGERECERZ QR E AT I B R ) A A P (E AR ST Y [ R -

KAV AL BRI — W B B ) TAE, BRI A AN TR SO R R T - A
TAMEW ERER CRIERN &, (ERARR, RN K. B FOTER BT Z AR, BIFHIA
FEBR, B SEMMIEREEZ MBS R R, BRI BV - BRI EoRUE, AF AR
WEAEEIEE R ERE S AMEE, (B EEEN BRE ORI ANESEI IS, X R R R
W BT

E AT ¢ T 0 FE 1) B 3L #e B 57 32 22 88 v 70 6 15 N R S5 AR FE A JE 2 B A AR i - Lin(1995) 8 F
AR T — MO T SR T, B R R BRKER . XiaSE A (2001) 8 A T PR FCRE A
WL AR B, SR O IR TR B MR ZE (Penn Treebank, LT & #RPTB)
RHBURFER I, HRH—FEEE, KRR RSN, s RRELRE
FIPTB - A, Zabokrtsky % A(2003)~ Niu & A(2009) ~ LA KKong 55 A (2015)%} 5215451 5 1K
LER Z R8T BT 90 5 SE B o 7R AP SCATUE, I R RR R T ST A B R S B SR N (2005), E-AELin
(1995) 5 Xia(2001) BT FU LR R4 G TCTHIR A, #E— 58 THRIEL, RTOT B K7L
i, BEHRIERERIA07.37%; ZEIEAE%E A (2008) B 4t SHUNIFRLE & HIT1E, FHCTBER A T MK
A EE AR R A5 R 8R55 A\ (2010)7E Xia(2001) 46 H A HChial ok i8R 7 1% S i ABF 5T i 25t |, 2%
ECTBAMES, M T 2 BAIDOE AR, BCTBEAL T KIFLE I ZE -

MHZ T, EIEEWREE « (KA R A G0 2 [ R it R >, Hdsks| e
A (20183818 B EETCT S AU FEPRE AR RV X R, HIE T —ERHAN], R TCTHHAL T
FIREEFREE, B IERR N92.9%, UERH T 1B M A s A A AT AT - 2 FR 3] 22 ] A SO
£ (CTB) 7&BINE T S Z A, ARSGES I A B ECTB A shik i
N T A FEERI PR o« R SGEIT RN A SO S ARSI AR TE R B RRE], HIE TR ER
BENERHAN, REIESSHM PECTB B ahFkih 7 A EE i EE, Sl T e Al a) X G5 Fa i 22 i) B
B - O T SRR EEER N R R, ANSCEE AN TAME IR AR BT T = H SR, DI RET
ARG BNV ANES TR « BT ROEE B shaVE D 45 & B H AN i J7 1R AR T 5 N A SO 2
L5 G EEHRAN T VE = WRUR « X =FOTIETENNR R RO fE 57 84.43% ~ 87.56%, 89.72%,
Wt B ZR SCHE Y BB TR AN i 7 I B s - O
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ARSI FH BOURARS E FE M PP SO B, R SIRSE I FERUER - I 5E M) A ZUAE A IR 22 ARG HL U
TR E AR SRR, FIESR S AU IR 2 1) B4 ot X AAE T P & BrE i i
EEE R « BRSO EEER B IETR, JX T IRy i A A OB A T e O —F
BIARA(HEM, 2002), €M ESOE S AR BRI IR &G, DU A E
MR DL A7 RISE - )\ SR s g AU AGOEIR G, M “f) 7 i i Rt
A7 AGNRIEA)S, IXFT AT VAIE TPOE R S0ETR - BRSSP SO 3 5 R s S i A
PRERR - AHEDITEAL . ANERARRIING F T HFAEER -

2.1 FEM AR E

T2 M AR OB SR 56 [ B M K 27 H 19985 LM B O FE B S5 I %2, TRIFRCTB, %M LA IE
FNESATERAL, FIREA N IEAIIEIE (X-bar theory) FASCHLNZYHRIIL (government and binding
theory) (Xue et al., 2005), HAET —LLf AL, NE2ENE 54 . CTBEEH 4 BUFT
e~ BEARE S TR S URR S ROSEHTE B HARSE N, NS - R DHREGETT 1IN -

FEM A SOW R TR I 1 5 I E R I R R A5 - N Lar] IR, BR T IAME S LS, 4B 7
TR L BRBIFRICAR N SR PRE-DIREAR S, W L AR “RE R IC-Z D DIREAR L H & BB
e CTBIEEMEI/MIIREMIES , FIa“NP-SBJ”, “NP”"FR/RLT A NLFAMEE, “SBI"RRE
SHAEMRBTAVPZRNFERFR, EHAWSAHEEHEMAPMORIEXER R, MiEEEE
HHEETRNREREYY, MFEEXRRESTSBIH, REXRES T OB HS%. NEWL
HKE, #WHT A ERThEEFME AT LE RS RDGEEGUEE T A FRGr (LI FEEfmRE) -

LT A NEE R 2, R TESE A I 2 SN B T 5 AR S, X R IR 1) A U5 B AT e b it
BRERE, Blan<siga)” - Esha) SRR AETO A A ARG, R REARTE AIELEE 2 DA TR -

<ju txt="WHEZETSRLE">
<xj>
<sbj>
<r>WH</r>

</sbj>

<prd scp="V0">
P <v>FE</v>
</prd>

NP-SBJ VP <uv>

‘ %\ <u> [ </u>
</uv>

PN VV AS NP-OBJ <obj>

‘ \ \ A <n>£iK</n>
W %ZE T NN NN <n?iE¥</n>
o pACE W " =8| [T | L% GE,
</xj> oot Voor ooz nin W
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(a) BRI (b) HstLE e (c) FItLERI IR
1: FBLER RN A G R 17

2.2 AIAGEMRE

G ER AL R FE S 5 7 FIRU T A O R, %0 8 f) A A E RS
BEH PR “A)ARLIEEN R « AIAOTETR R ERERER L AR AE1924F R CGRr& EVESUR) ik, %3
WEREEE R, ATl mE a5k, ERCOEESGENEN (A7) , BAE
Tt E (R " (REER, 2007), FUIEBEETA) LA . AsUESMm iR EZoRE AR
— M EPRDOEER, WEMAT NAE R, HaiRA T A - HERTEIESNE, f)
FUAT I [2E LU/ S R AITR R BRI A S ) T 4540, AETRESR T, A A PR 2 X 201 ] 5 B A,
FHxF B A A ERA R G R AT R RIE -

AJEEF I LIXMLAS S AT 77 0E, A st « DUEIb RG], R S <ju>, &
RARERITEG, HATEZANIE, BRREFRD NS/ DNI<x>BT TR, REN RN
Froat, BEIRE— AN AIARAEERFEZ — R H “BIRE FOREE T4 R, WEl1e, XX
BELEMNEE, BZEAMOANEE, BE LT AT E TSN -

ARG EEEN A0S, RIEMINE S BT - BROEE, FaT o ER
A PRAIFC MR RA)Z - EARAFUON R AR EIE RSN, WELb; §RA AR b
HEINBAE AN A > ——E 3~ IRIE BHNE o <xj> T B ESMNE LE<sbj> » i <prd> - H<obj>H )T




HEEE

FFRS, PiE<att>~ R<adv>~ Fh<emp> AN, RIEAAE (p) ~ %\ () - By
(w) ~ FAA (f) "B TR, wEFMBIEAf<uv><u> T </u></uv>. LLEFR#HERE
aCBmiEZay, AE—ME%, mEbEE . ERaEL1E8EN . ZIBBEAMEA,
BEZNEZ, FRIBBERREHE, WENA - FIEASFE . Evnc L, WEET B ER
10 “scp” Fl“fun” PR AIZUE B, Bl E1bHIEZ S5 BB TR “scp” BUE N “VO” , HERZIBEE
BEE. a7 EZ MERN, B2 EFREET BHEFRC “un” RIAHSHE KA .
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FAPRAFIMFIIWE (CTB) ERIRATE - ReE L oy B i e Sk LR 2 S WEs: i1
J2E R A AR R T RS e . (BECTBS AIAEMEITLZ A ZRIBOR, A0 1R 5 1B 45
PRNERIZESR . Bk, AU E X 1A R 5 EhSE, FHANES IR NERSEH, CTBX R
LERAOPREERNARBON , R B SR i S AN SR B, IS a1 2 I H R PRS- [
i, VAR E AR AR E SR S — S E SR ARG - BRI TIERES TEE, 3]
RHUE ANERRHUR IR RIS 1) AL L RRAREMMZENIE; 2) AT aER
B AT RERS MENRHAPRERIEZE, v T RATREFHEVA FICTBRAAIMNER ., TAA L&A OR B YR
FECTBII 1A SIRMERFIL - N EEAIRRIR BT T € 1Y) B shE sl b e s s -

FAEERFRIL | &3 | DIREME | BIEML LS W 2451
<sbj> i SBJ B <sb§> [X-SBJ] </sbj.> (E3] 15@ -
TPC <sbj> [X-TPC] </sbj> (FFE] ZEfE
OBJ <obj> [X-OBJ] </obj> s (F5)
<obj> EiE | 10 - <obj> [XP-I0] </obj> B (i)
PRD <obj> [XP-PRD] </obj> | B SR [£ill]
DNP <att> [DNP] </att> (MER] &
<att> EiE - QP <att> [QP] </att> (—] &%
DP <att> [DP] </att> GXiR] KR
<adv> [XP-ADV] </adv> | [BREFE] HELAE
ADV <adv> [XP-TMP] </adv> | [8A10H] EW
TMP DVP <adv> [XP-BNF] </adv> | [AKE] %19
<adv> K& | BNF Apyp | <adv> [XP-DIR] </adv> (FELE] B
DIR <adv> [XP-MNR] </adv> | [UEFHTR] 25
MNR <adv> [DVP] </adv> (#3]) BpE
<adv> [ADVP] </adv> (32Z1] Bk T4

U XPEIGEMMEE, HARIECTBRMEFMERE, T
R 1 BRI

3.1 AJERG BE AL

5 A FUEEF ZE LLA) 7 OB BRI 7T s AR, CTBRYAI TR 5 B BE SRR,
b A ZUE BINE T 355 R R R R R AL, IR E 0 L E AN AN - % TR EbRc ST
R AEME 7T S RN N T T AT, — RAER R R, —RANER . EANEM R,
MCTBRIIIREMRZE R AMIIE PR E RN N OB TR, A CTBRIAME IR SR B B et 77 1%,
AR TR DA T IR AN B . ER)EUE BRI L, T 2R H & 26 A 20 B FR AR 10 SO X [ A8 Y
PSR RAEAE o DR M A ST 28 ) ) SUEE A I R B fe i S (R R B . RE B A D) /A, X CTBRYE
BT, ST IEMEARE UM IERT 7 5, SRR, X R EOM A AT # e, T
TR (BFERAAFS) |, REFER R REEES, A Atk /) "SRRy <3F
P> 1A < /TS FIXMLIEEC « BT TARE BRI BR335SR 2L X 0 St Lo A /0 e B e e AT

3.1.1  BoOEHHM
FIFHCTBI e A B PR E AT R O A DR A ] - ZECTBRIINEER SRR, H—H 459
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WEE (SBJ) ~ #iE (OBJ) -~ K& (ADV) #3%, AILLSAERD BRI, XRIFEmRE AT
DIE RSN AAR Y ERENERE, W8 —u0 18R 8 0 aEVE FURI N SRR 45 5<
A, BlDVP (“H7FEIE) , MRDVPEERE LB AVP GhAMEE) , MDVPIPIRE - KLU
WEHADVP (BlAE) (BIRE, PP (UMAE) (PIREEFMES, BAEMNIELEL.

3.1.2 BV
BN FE R FH CTBRIAMERRS , PR N R 717 S N A AR EE R R aER S, B
PRERIN 22

PRt S| AR AL 241
VC <prd><v> [VC] </v></prd> | JUL [&]) {IARIFE KT
<prd> WHiE VE <prd><v> [VE] </v></prd> | H#AREOMH [F] TiHE
VvV <prd><v> [VV] </v></prd> | #15 [ZAT] A1EHL
<adv> MRIE LB <adv> [LB] [XP-SBJ] </adv> | [#i/MRHFR] iz k4
<cmp> hE DER <cmp> [HRHTTH] </cmp> B TAEMTS (FiF)
P <pp> [P] <pp> (] g
<pp> AL BA <pp> [BA] <pp> (18] EER AR HAT S
LB <pp> [LB] <pp> (%] ZEAHIMAIEE
<ff> | FALEf LC <fr> [LC) <> KHE (5]

<un> Bl 7 ETC <un><u> [ETC] </u></un> | &MELE (%] LH

DEC <uu><u> [DEC] </u></uu> | BE [H] EX

DEG <uu><u> [DEG] </u></uu> | WE [(#9] REE 5K
DER <uu><u> [DER] </u></uu> | HL2mEK (7] 1R

DEV <uu><u> [DEV] </u></uu> | TO [(H] TIE

<uu> ﬁjﬁﬁﬂﬁ

AS <uv><u> [AS] </u></uv> xzm (7] *dg
s | e SB <uv><u> [SB] </u></uv> (%] &Ik

MSP <uv><u> [MSP] </u></uv> | HiiF [FF] im0 stk

SP <uv><u> [SP] </u></uv> AR EEE—E (1Y)
s | G cC <ce><e> [CC) </e></ce> JEE (0] B

CS <ce><ce> [CS] </e></ce> (anfR] FATARFESL

2 BEEA

ORGSR A E B AALAR R, /A0 A B A AT
BB LTS, (BAER IR ) 5 IS T A8, FRATE AN PR
EOBLISE T - EI PR AR A R RHAREE B, BT LA SR A E AN K36 B AT e

3.2 A AIEEH AL

A CEE R R ISR A 0 <A =0 AR B RO e AR RO E S, B “A) F RIS R RS U158 2R B <
AFH RS~ 1R R BRI R 51 B X [ E A B IR BT (2R, 2021) - EIBEMRT R
BAMEIE S BB Z BT A R A7, X TENEFE TR E M, XN R R BT R
TR AR XA W EA RS NE RS X A S8 (BEMa) =g B g, RiES R
FIFRETERFE, FIanFE € rIR 38 « RT3 Al DLAIWT 2 A AR A=t . ERER AL L33 -

SHEER ABOEENRIGEE (FUIUEREEERS) (R (FUR%) ) R0
KR, AREREMT S, 54 HOFES FBY 3 VP B RS+ VPR K, 7
2L FE R — T “<oe fun="SYN" /> o W T <RENA-VP7iX—3%, A LUF| FICTBAIAHE £
Fever (RENA) | BYENANER N Vv, FURITEER BRI . RIE AR E R s
R R, BN,

(VP(VV)(VP(VV)))
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R S VEHIER G, FEAPI MBERVVIED & IR ER A -

FHIEA)  CTBYNHIBLEM S FIEA B E RZEHZ IR, BIEES T SME -+ 2518 2 0 %R E
ERAEZRRITT R A=UE B - CTBRNAS A=K VE(E) - VV(iE3HA) - VC(RDhn), #HiE
GEREE G RS P

@D (VP(VE)(XP-OBJ(XP-SBJ)(VP)))

WIRFLBW AT 59X — 451, MIXP-SBIEEINHIEEIRIC<ce fun="PVT" />;

@ (VP(VV)(NP-OBJ)(IP)))

WERFER T AX —451, NINP-OBJJE HINFE MR IC <cc fun="PVT" />;

EGA) FECTBH, Eahasil LI N E5Fa R IE:

(VP(VP)(VP))

VP NEWAVPF T AE, ZEVPHAFH [LP) 14 FH (RP] Z A InE MR it <ce
fun="SER"” /> -

AIEIML EPe AL
APP [ L [XP-APP] <cc fun="APP” /> [JL77 5]
COO Sivdl (NP;] <cc fun="CO0O” /><c>i#Ei< /c></cc> [NPy]

SYN | apEE AN + VP | <prd><v> [VC] </v></prd><cc fun="SYN” /> [VP]
= (=]

Bhshia + VP | *

SER T *
UNI XA 1H1E (VP;] <cc fun="UNT"/><c>iFifl< /c></cec> [VPs]
PVT G *

TE: w5 * SHIENN 3.2 19 B4R

7 30 AR E AL

3.3 KRB IRt

M T LEAE R R R S ) SN A R U S B B R R BN, (HYBA EE A & A%
GEFY, AEEREIREEE S . 7 (ZEIE et al., 2008) . FIL, TR EHERERREZRK,
RIEFRIC IR B e REIA] HEEFH, N T R EBIFRE AR IEEIIESEERERY, TEFEITE
PRACTR o FIANCTBH X 5 7 W Ffew”, APEPRZE 4 5 ALBAISB, LB T “NPo+LB+NP;+VP” 45
g, BIHMEE,; SBH T“NPo+SB+VP 45 BB T3hiap - AR iEES, SBAFEA
A, LBSHES|HMEEEN G FRARIEM S, ST EE, AR SCHRIE R MR R ¢ 2 AT DL B Ak
., FEENERENFITHMAGHE . B4, CTBIEM 7178 LRREHERR T HIEN,
R E WA SEIBERMC+ThEER D, Bl “NP-SBJ”, B—MEW D KL ERIREHITHES, §
W“IP-IMP-TTL-PRD”, % —RIE T Y IERRE IO H .

3.3.1  FREIMEEHTT

FESEPrEe it R, CTBAH R LEARZEF ARESE 20 M A AAIETR PRI ANERN ), T2 InBR
A FlanePP (OMIAFEE) "AEDGEFPEREAIERE, WA LIRS MEMS, S irEE Eeia
FEERAERTE, AT ahidm e ERNE - RS, M0 R .

CTBFFRiC i SRAERG | ARSI R
QP-EXT EEVV/VC/VESLT A B <obj>
ATFEVV /VC/VE LT A, g <cmp>
pp HEVP LTS R <adv>
ZEEVVILET A *hE <cmp>

4 [REITERAN
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3.3.2 ZHEHA KT

ZIREAATE =AM UL BIFRE DL B — D% o B30 312 o A B Ak 38 RO AR S
PN A SEIERD”  IETME-ThEEbMC B R A TR - SRMCTBRIFREFREE ,
MPEENERENREL, THEENEENRNHES, FHILEEER S DL ERe-2 1 ThEehs
18" HAEATE IR -

EASRUL, R BRSNS ERE S RE— R THERE, REZMEHARMERE, H
HIUARAR, E I 2R A R AURE v] DU B H R — D AR, AT AR LA
AITREA R A, BRI PR A F EJE — M E R SR A O T R e B R T v, R
AFEE, WA — e, BRI SR EE N IE . DI“NP-OBJ-SBJ-PN” Aff|, 1ZFRZEH “PN”
AW ME SV, RIUCHIT T — AR “SBY”, HFF S ORI IER P 218 BN, &5
R “NP-OBJ-SBJ-PN” N fF R Al “ 187 -

3.4 TAMERHITIA

MIEEPMERECE RS, ARG ZERREIMC AL, CTBRMEIME33 ), RAEL - 3]
il A A EEAICTBRTR ML I BR 5 R BRI, Fad AR PR « SR Ao RE AR e 5
%, ERAERR R T, EF A ERIAERIRREE « EER R R R IELES -

A) LR T SO A) LR TN H ST R
Fric | 1A Frid P Fc | A | PRl AP
NN 24 d BIl7A] AD A
NR T4 P 4]
- W 9]\%iﬂ s BA ui[:En , cc;{%_n
" %IEJ URL IWDT%%% P ! lEJ LB cc%ﬂzn 177430
NN-SHORT WL P
NR-SHORT W46 & 4 e CcC FF)5% 1A
c - 1H] ——
o NT B 44 CS NS
t Asf ] 17 — e
NT-SHORT W& LT 24 DEC | FrajiF «“fr)”
. PN 1] DEG | FTEHR“H)”
r 3] S —
DT FR 7€ 17 AS ARFRIC
f | JA7iA LC WAEVAL DER 5
- CD FHAHnA u Bhidl | DEV Hh
o oD AU ETC &
MSP cc}:’ﬁn , « [/j\aa /‘:f_g
q 1A M 1A SB i
SP | AJE/INEIHE
VvV H A 5hiA
]:I N }E:E\u =
v f{jjiﬁj VC /%iﬁj]iﬂ (] XIEJ IJ 7 Xlﬂ
VE “H” o | flFE | ON FOLFE 1A
VA FIETE 20 _ _
FZ59R - — A=A P V=N
a | A 33 XAl BT | 2 v 2

F b: AR

3.5 WERBRE T

RIE AT ST AR, HLEE CTBRIEIEGMEHE, BA TR T B 2 m A s g i
R, R B R .

SR SE X i A BV ELE SS A F A AT 2 X RBUR SSaE, BRI TFHREFE/NE] (clause)
B ER /N BRI (clauseRules) #HAT/NAJYI4T « $REBSE IR BT 20, WA SARTE
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BVA 1 TN A SO EE ) ) FUEE AN RS B

BN FIBLEER psTree

Rith: )W ssTree
1: nodeSeq < preOrder(psTree) > nodeSeq N 5E iR 53] 175
2: fori=0—ndo

3: node < nodeSeq|i]
4 if node € Clause then > QERA)F AL /NA], AT/ INVa] B 2 H
5 clause Rules(nodeSeq|i])

6: end if
7
8
9

if node € Syntax then > AT DR A AITE R Fr |
syntax Rules(node)

else if node € Struct then > A& B & A U HRL
10: struct Rules(node)
11: else
12: specRules(node) > PTHRFIRES HL AL
13: end if
14:  posRules(node) > PUT IR AL
15: ssT'ree < node
16: end for

AT M, 0 BB IR AIER 2 AR 7% (syntaxRules) ~ AJFCAIEEHL /7% (structRules) F
FEIRNE LR EE H7 : (specRules) DU RV R M T 1% (posRuleS) °

4 SER

HATH BT SO R BRI 2 A T CTB5 318,244 R) A FNAE L # . HF AN TARE T CTBHE A 71
R MR IENS B 5 AT 1T A « A T — PRI R TR AR, FATAIMIE T H S
ETA)FNEEH BB AT e O FERISEES - FEIE B Bl AVE T S48 5 ORI A pichvs 2 ) SE AR -

4.1 BHELSEMTET

N TN RERZEZN, A 1K HLiuflZhang(2017)% CTBSEHE D) 40 77 20, R 3042
2713008 A EN ML, HEBR TUHREFRIB0RFE AL, FX R A TAECTBH AL
. TR AMARIARE, BH T ANAEETERE, REANTIREL318A)  FATMREITT | AL
FPRTE, LAVERE =M iERINERE - ZEPREE AR, AR IR ZECTBRIVMERTE, FMEMA)TE
JR TR R B bRt 2 ) SUES R AT -

4.2 FET ANTHRER HBhEE e ss RiEAy

A D@L A G FEPRZE ) 7> RAE ZMOTER BRI, SRR T - plr - i S A5
W, BAEE N KG -

B EIEA T -

(1) BRI IR, F N T/ NI oy « A7 =T R - FEInmco A B AN -
NEIDD R SR SR AT IR SR, AT R R AT T B B — 25, B U P B A S T
R 2 o B AT

(2) RECLHESIRE LE & o REIA RIS, ERHNIE U0 AR R o BT
KA, FRHOEREEUL . MINPABAMARIECTBAAMEVMD “ETC 35 #e, (EFRA)IFRECPH H“H”H
SR LB, HEEMINPRIBIRAL, T BRGNS SKPR AT 5 A T EE AR, HEB R
IR S 2, BAT A AL B A2 R AR 0T R A5 R 1) o FE RS 1] ) USSR R A R AR R, X EL b
HEEFBIA, XS ECT NPRIBAN A [ RTINS CTBRLE IR 46 H AN EESE 20
RZ, R ERAECTBHR MBI, WERRBGRR “E”, TAEPRER A — B E0E R 1A B R .



HEEE

RE /NE P R F1 K INR P R F1
kYA
fIF /NA) | 93.81 | 93.37 | 93.59 %?;?T 93.43 | 100.00 | 96.60
e | GEAREN)
|seRDA LA
- BhiAGL
FiE 91.67 | 92.17 | 91.92 100.00 | 66.67 | 80.00
(FINP)
s Bhia
. HiE 92.30 | 91.33 | 91.81 94.07 | 87.40 | 90.61
5% i (FVP)
TiE 91.75 | 91.40 | 91.57 7] 96.89 | 63.39 | 76.64
TG 74.84 | 72.18 | 73.49 ik 69.23 | 79.41 | 73.97
PRI 93.11 | 93.23 | 93.17 ARGEE | 95.29 | 77.14 | 85.26
ME 85.71 | 85.71 | 85.71 | A=, BEAIETE | 7246 | 72.46 | 72.46
AIENL | 95.87 | 99.69 | 97.74 5 97.22 | 92.11 | 94.59
FERAL | RN | 93.10 | 75.00 | 83.08 .
—— L)) 90.00 | 90.00 | 90.00
FIALENL | 99.08 | 99.08 | 99.08
ARG IR 90.68
FARA [\ R 88.79
BAKF1 89.72

*® 6: T ANTARER B aFHss Rirr

(3) FIBLEM < EINEEMAE A AR EE R PR - B 2 RIERFE FICTBRIFE W 4514
BEATERHRRY, Ui PR SR BRI AT RIAH R A USRS, PN e i SR R R A

(4) BROBIBEMEHE R, BEEEME. 200, §ROFESHNEERBETRF
f)7, CTBX TS ERMENMER: (VC)(VP)) - (VC)(NP-PRD)), X Fai—MER ] LIERE
KTRLA OB RS, (B —FARERS ARG, DN ESIEELN, MR Z 505 N
RN, XA REE T B FERFHIKAERA -

(5) FHINFEEA BB HALGERER, W5 UGES R EERIER, ks A
ARG —NEFIATE, BRI EIAE, R 1H0E rER AN, 2R IR T
HENMER, WX RHAFEMFIER B IEENFEZN A F I REE, FHHRZE 2B Z I RE
Mo BN, BRATEBGM G RED RBGATE GEINECCRENT) RE, HRHNKEVP E & 0E B
B (WIEH, 2021), RIFRIEE S IEEEERAINER JREET DUEAEENEN, S TLURR
BITAAIVP R TR OB R BB A IEE, W9RZIE AR - 5T EIRE T S —
NIEBHEER, X AT BB A B TR S R R MER B — R R -

(6) CTBSAZEETGH ZEXRT RSB R E ONE, Rl € CETEZ, RIS 18 S A
JZN . CTBH AT A FEAIEER, FILA R T —8A0%2 S 1B IREAR, SRR ET I

N T i ERARSCR H IR AN AR B AT T A SE98 DIME R -

4.3 FTHIRE

4.3.1 EBFE

UG —: IR BB A e BB E A R BN ER — a2, (E X T =
BolaEs et re ks, B —Edki - BRia=X8E g ohmiiathes Ew SR, &K
YAE % Kitaev(2019) T BIERE IHLHI R LSRRI 4T A1 E5 1 B ah AL I e

AR 9wt 28 « RIS ERZEM, FTI4RE Bert H T 9825 f0 By, RRiAte - AL EE N
BREMEABA IR NA R [wy, ..., wy] ~ TERE[mM, ..., mp | ZALE R [py, ..., po] IO G 17
B, BEfE A Z LERE VLA RS A TR, B S K CKY (Cocke, 1969; Younger, 1967;
Kasami, 1966)F 1%k 15 A 20 G)VER « £03E SRV TAL ML R 2@ a) X EWwE, 1§
YLing A (201705 =0, WHEIRE R 0:1 7 B IIGEMA L E, MERIPT/R - LR FE
RRA) GG B o A)iE AT 8 2E I ZEAS 8 7 Tl 3SR

S " KFESAET SRR EENLE S - BEN RSN B e ARG, RE



HEEE

A PR REE S5 A0 0 22 1) ) SREE A I Y B B SRR T A A eUAE R, XA ZUANOURT LAY 78 B KA A
AR, T AR T S —, MK T A NG R E IR e, B SEsRAE A -

FEIE 454 B sh 6% 0 A BOR B AT RO R, F R B0 R R A09% 90 A 8% 8 18 ST R AT o
#xt~ CoreNLP?, {HJ2 X LAy ) p) JE 7B 4540 OUF BE PR, GNP~ “VP 2%, FF LI REMR
&, WeSBJ” ~ “OBJ” %, AHISCATIAR, AR H VAN F5 2R HBICTBIIZ MR, Fiil &)
REPRZE, R LR AE AT a8 0 TASCR 1) HEhe EAH ANE M - BT, ARG Kitaevs
A(2018)(2019) %2 HH FIEET BIER IVLHIFIFHE M L% 715, YIGRAS IR LA D REAR 35 A0 A8 A)1%: 5
Hras o KA Ling A (2017) BB 43 77 X6 CTBS R S #1TV1 5y, BAEERSITHINRTETR -

A YIZREE | &% | Mt
A EEFIREE (5K 5 Fet al., 2018) | 67,558 | 1,352 -
FEMFICHE (CTB5) 17,544 | 352 318

7 AR EE EEAI M IO (CTBS)BdESiT

4.3.2 SERLERG5HT
TR T ET A BRI 7% - BT REIESEH B shor i sh & Bl i) 75 1A 5
T2 M AR SR ESE B SR N FR) 7 T ) SRR P BE R 2 BIAE /NAD ~ RSy ~ B Al AN AT =45 TH AP BE

. Fi1H et .
7% R TN AR R | BEZER | FE
AFEER BB AE AT 95.21 | 80.61 | 88.74 | 87.44 | 83.85 | 85.01 | 84.43
ETELERY BEhANESHT + BEHAN] | 95.09 | 86.01 | 94.33 | 74.03 | 88.40 | 86.73 | 87.56
TN IR ZE + FEHEL 95.70 | 88.43 | 95.72 | 78.87 | 90.68 | 88.79 | 89.72

R 8 ZFUTIRNS H LIRSS

MFRSATIR LU N8 ARSI H B9 T R A SO FESS A B N B 7 BB R O e, T
A EE BB AE TR RS P ER5.29%, UiBAZE TN R BEEM E B o L BE — ¢
W5 EEMIRERR L, BHMNAE NI« AIFES ~ IR SRR T BRI,
AR R TAREaNES ey, W42, REETINXFEAL - H5 - BAEESEH
ISR, X2 TR B TEEE -

RS B AE T &S &AL B 7%, MR T AN Bsh ka7, R
=14.55%, F1{ER3.13% - 7ER% 5 FIRE 1 AL - IR (B 5350 1555.40% ~ 5.59%, 32— Ui BRER A ] 5
B o T IEANERI T N AR A B M AR ST VR R YR ZE R A @ a) G M, B S 58 )3 A
Ve R AR A s EE B — B

CE L RTIR, ANSCHR B A3 T TR M A SO R A RN AR H g A A S SR R i B R —
EWY, FETRIBLEM B sh AR TS & B AN B TR B T AMKREINE A TFREE R 2 M A SORE
PRl MR 8 g AR ) ) X e A 22 B R A 3 R A -

5 4EiE

ARTL LAFE N A SO E RN 2, 3l 2 T M VR SR B T ) A)SUAS AT 2R A E Bk, DLty
T R 3T B AU A S LS A R T N TARERI PR, S9IE TIZMERTERUE - BAh, A
BB TR, DLBA) G BhaNEDNT - MRS Beh AE D I 4s & 45 Bl - ETH
NS =FOERVERE, SERERM, TN R IR T HAB R AT, b — P RIE T Rl
MR, . HATBRA RN R AR L, e sofiE . 59 BaFRANILHE R
o HI IR R IRI EECTBAY 1A, ARRFANRIARELSEE IR Z E AV HAN, HHRRAEE T
W, DR AGAMER R E, o BRI RO R R R B E S R -

"https://parser.kitaev.io/
Zhttps:/ /corenlp.run/
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