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Abstract: Use of structural information and lexicalization are two of the main challenges facing syntactic analysis,
and they are investigated in this paper. First, the probabilities of lexical dependencies are obtained by training a
large-scale dependency treebank and used to build the lexical model. Second, the governing degree of words is
introduced to utilize the structure information. The lexical method overcomes the weakness of POS dependencies in
the past work; meanwhile the governing degree of words is helpful to distinguish the syntactic structures so some
ill-formed structures are avoided. Finally, the paper shows a good experimental result of around 74% accuracy on
the test set that consists of 4000 sentences. ’
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Fig.1 An example of bare-bones dependency tree
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ERTEET, A 512 MRS KRR AR AL ENE A NBEKEFZ R WE 1B
DR R 1B STE 22 320 A < R R A 320 B “BF 97 BT o B L AR A A0 BT oR AR 2 R B R A B
FORA ARG 5 W R 4 H P B B 45 #I (flat structure)”, ST IR FORIC AL B ik ik 2 T R MBI X 40 5.
ANEERBEERR T AT RMEACKEXRXET BN & FiES 8RG0S 171 704 H) 3R EL.

AL AT BRI AL BB A2, 1 o T A v PR 2 ) Y 0 0 I ) S ) v 4 AT T e ke AR
Penn Treebank HIZE ¥ 31, 7ICAR B B2 4 NV T 515515 45 MBI 047 b8 S 0 AR TR 31 T 8 i K
¥4 Eisner ¥ Penn Treebank F 4] - ey i 42 65 #, 35 8 A G5 My LI #0367 — AN B SO IR AEB 20 40 W7 B0 A0
R

EDGEN LR B 3 A F 9 B0 g5 W ARS8 26 R P X £ 56 R HET R 3548 48 1) 4.5 45 #4943 7(6) Bikel 3¢
AT HIER TAG AL I8 T R FIC AL H Wi A% (elementary tree) %S #4 52 48, 3 76 JB 3k (O 6l b VB 7 — S0 ) 5 T
BB, LB L BUE 4 A7) Xiong #5iE SCANIRTI AN AL A7 o, B AR T U 2R 3088 A J2 11 1) SB35 038 B AR E 4
FTTE, Zhou 3R 1433 i) JEAR, R A — o) S B VA I, e X A0 FHEAT 4 B b B R B X RE R B R REE
WA F AT K AR 4P

UETHEYRE TEREFMERANENQEI NIRRT ER. AR OTSMERENRBE, 25T
R B AT NI AR B A SO THRER 4 KRR B R VI 2R 42, Ge Il 2 v BRI AK 7245 B 3F
SEATIE Z 038, 3 00 T SR VAR AE B X 43 880, R I FE AR s S|\ T HA0E SCRC B, AR AR AR B vE I 45 1
WEET X 4 000 A) MRS AT PRI, 245 77 L BUA8 T B0 O K A 50 W 80 R, 26 I A0 4 A7 (033090 4k 7 Tt
TR HE.

| RED B EER

FAH RN AT AR E AR F R — R B A I A4S BB R HE B T R SR AN T
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M RBTH RS A W TAER S te T 50 W A R A R B S v S 1Y ¢ B R AEREE p(dlS,G), L 2
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i3 B8 7 AN 5 AC A W) Lo 7o A 0 K T ) B 9 . DUTE R RO BE B R AL, 2 R B TR AL I & AR TR B
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VB B R 8L, BE B B Distance ¥JHY 3.

Direction = {

Direction =
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B, _ oW wy) 3
(La[wiow;) = Cw;,w;)

Horb, 4 F R A w0 wy BBRAR TR IR L B IR B0 5 BER IR w, B wy FE— M) 7 LABE B8 Distance IR KH,
RAFEFERFEXR LEREIFERFRRANKE.
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PR A £, 78 B AR M A0 B B SR IR R
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(a) The parse with an error (b) The correct parse
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Fig.2
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WA FEMME AL ZRE AR ERE T MFAREEHA &0 T &R ERR R H
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FRERACSEINCXEENAR TR HEARMEE RGBS ME 0 RFFae RO Ry
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1 =argmax P(H,,H,,..., Hﬂlwl,wz,...,wn) = argmax HP(H,.) {3)

el ixiza
Horpn RO S0 8L R R 2T SR
B 2 A5, BB 8 T — PRSI R R R D s i R

3 REREMEE

AT )R] A 25 A AT 1) B R R B A AR R R B R AR T BB R R 0 T R R R RO
WmEREHESGBKTUBRAEREIEELEER.

AFEE A A B 2 S T - S5 FIN A 4 T B A KA AR o ) T — A SORR 0045 W T AR
VAR R A ) B)E A B O R A o, B R A RS MR BAR e PR B R R B R B T — N O R
FEREIETD O )T 8] P, AN A2 50 4 AT 8 SR ol 0 ot R o e oo D42, L 1 5 T 55 2 SR L L)

8 BA (5) 15 o VR4 B S AT F2 R i, B3 R0 1Y 2R ST L TR R A L1 Mt 2 3 TR a4 4 AR O AR, H e
AR AR AR AR s &R '

4 BRI

A v RV AR R R RS #5728 {60 T Penn Treebank () A MBS B, H U, AT L F L E AL T 244 46 000 4
I FRIBGE A7 A 2 RAFEE (AR BERE AR T E 40 000 & {FAYIZRE2 000 F11E R
FEE.4 000 A AAAEE. i T4 T 00 R T fE 40 A B R B R R A AR 0, AN Gt T MR P MoK E
A AR AN AR B 0 20 RUSEA T VR M, DUE TR G THREAT IR & I E i &k 1
Tahle 1  Average length in test set (words per sentence)

&1 UK TRE S (LR B4L)

ve )

iv

4

Length =10 <15 <20 <30 <50
Number 47 1357 2321 3796 4000
Average length 7.9 11.2 14.0 183 15.0

FEVRr TR br b KT 15 b FUTE 45 4 TR A7 TE — 40 70 R KO8 4 W TR Y2 BT A1 8100 B 038 B 51 (constitute),
] ~=A~ G F B [ O 5 R T R0VE A3 R AT R R, AT AL UE 4 A TR VA R M R S R0 (BRI R AT OF A
AT AR ) F o AR AT PR RN, S AT 4 B B A R R A R R R A n-1(n B E)TKE),

 RIETERPEC AR B G R, T L P AR htep:/vir-lab.org FREL
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HEh % 55 4 8] AR 55, B LUIE % KU MERE R — N8Rt AT PRAR. A SCHNR T AR 7 S0 B #E A 3 A & ) L i) B R
X B R R RS AT B0 5 SRR S IR AR A S0, MR X R HER 2 2 SO0 S, FIEH KIS S, T 28
BHEIA L&, Q) F B O R M HER RS S P ERIRMNN G T&00 S S, P TROIAR L E. .
RIS 1.1 WrhETERICKRFERRNTERER 1,58 22 PR XRERTEFRARE 2,
RELLSCER (1170 B 77 54804 Baseline, i% 77 YA 48 v % FE o B9 18] PR 4K 77 5 &, 300 F A 190 B 8 3R] M X R OEAT 18 E
TR AZEBATHEHE R ABERARKENADT, RN 3 MERSHHATUEIALE R AR 2~K 4,H
B3 MR IKFIER RS REREN 4 5,0 T HR.

Table 2 Parsing results in Baseline model

F+ 2 Baseline BRI r i 45 1

Length <10 <I5 <20 <30 <50
Dependency accuracy (%) 82.7 76.6 72.7 698 693
Root accuracy (%) 88.1 80.6 76.1 712 70.4

Table 3 Parsing results in model 1 (lexical model)

#3 WA ARAFD G ROITCARE)

Length <10 <15 <20 <30 <50
Dependency accuracy (%) 84.8 793 76.0 732 727
Root accuracy (%) 90.8 843 80.1 756 75.0

Table 4 Parsing results in model 2 (lexical model with governing degree)

R4 EE 2 MRFDIERGIANFEILEE)

Length <10 <15 <20 <30 <50
Dependency accuracy (%) 86.1 80.7 77.4 74.4 73.9
Root accuracy (%) 90.9 84.5 80.4 76.6 76.0

% 2 £ Baseline f15}#7 45 Baseline H1 0774 R T A MR 25 RS ISR, BoE A L% Btk A,
BIRBEYS IF 0 53 47 KR AN e 17 5 2 1B 2 1 T AR 43 SR BORL B S M 4095k 40 7 OSSR 88 B i B b B, 2 JE VI
S ) U X 43 W B PR T8 B 2B — AT LA S SCRR [0 SRR B R E B L S IA AL R 2
BMA | RESHTRERERY Baseline & 7 B8, X2 B F AL A KL RN B AMREH
SR e T 7 £ L B S A U6 B AR, e TR R A B B 0L I R R R A T Y B Rk T
KR 2 h AT 2 5 A AR TR 1 o b T ek g, 3R — U T 0 T S AR 4 T
MR R R — B R
M 4 BEE T 51 BEE A T KCFE (018 I, 4R 50 7 MO YEAf % T B Baseline LAY FR155: 4 98 BT 51 AGAINLC
BRZJE, BT I AL 545 1 20 v A BE B S A7 BB, — S AR R BB T T A% (8 i T RliC OB 1O
B, R TR T 7E VB 2 5 T R ROR 20657 UL, BT T — 25 48 X W A S B W4T s, B A AR v A1 T
 WROREN S, RR S B, UG R
B JUAE, UV () R 40 AT 7K E B W48 B B K A2 50 AT 1T T, Zhou 78PN 7.34 B NBEN 2R A K
PIRAMIE IR T 90.5%BUHERR &, TR K h 14.52 A R BIREUE L BHE R 67.7%0),Cheng ZEFHAKH
5.7 9 CKIP # £ L HEAT 4047, SO ST A MO ME B SR IA B T 87%, 57 138 ST A O B 3 b 74% (2 S B 454 40 4
%% LAE R Upenn [0 SOR FE_E 64T, Bikel ZE 574615 B b X¢ PRI 48 70 40 4 30 SO AT IR, 3K/8 T 73.9%
B F 7 Xiong X MR KA T 40 MAFHATIFN,F EEF T 79.4%6E (8 2,6 F B 8T 5UE 5447
FRHESE—IRAE, T2 THERERFNREE LT, AR SR OME., CARKR UG THE
BT A 25 SR R AR R, 3R 2 B8 DR AT 45 B LB R T — e A T 4h, B TR AR R — B, R )

o SCRR[11]9F PR A F B Oh 9K IRAERE 2 35 80.5%.
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Fig.4 The parsing results for three models

B4 3FERFRFIAERR LR

GHRIE

BAFERR QIES TR — N BEF B EMMT T AL/ IOEERE . 5 TARE S8 m Bk 2

HURL A T & PR E K AT A SCRERT N TAR BB b, (8 S 5 B S B E T MR, H S R — kW
B TAE, B T — MUESHATE ALK AR A P AR A,

BAVEILT — AR BB AK AR, G v 2 548 o1 Rl R IR B AR A2 45 B, IR IR 48 4 A2 A 4 1 FO R 3

AT AL RE RS 515 SRR A B AT D B T — MR ALK TR R e R
% B R RSB T7 5,78 O(r°) I [R] 3 3R 4 R B A 9 40477 45 21

T M TARRATIHE E el P YT B3 RO Il A LA X VI S BE U AT 4R A4, B E B 2 i B 4 [R] B,

HE—PHERBNMKAE TR AR AR, UE RS A AR EHER.
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