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Abstract: Sentence pattern structure treebank is developed according to the theory of sentence-based grammar,
which is of great significance to Chinese teaching. To further expand such treebank from Chinese as second language
textbooks and Chinese textbooks to other domains, 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 method is effective.
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BRI i SO ) ) =X R R R Y e A vk
BN JHIBZHB psTree
W A ssTree

1 nodeSeq<—preOrder(psTree) / /5y Iy
2 for i=0—>n do

3 node <= nodeSeq 7 |

4 if node € Clause then /)25 R A ) ) AT /)N
5 clauseRules (nodeSeq[i]) ATY] 4 FL

6 end if

7 if node€ Syntax then //FNW R AT A AR
8 syntaxRules(node) G A B )

9 else if node€ Struct then //FIW 2 B AT A ) 3l
10 structRules(node) L I

11 else

12 specRules(node) / /ARAT AR R A 4 T )
13 end if

14 posRules(node) /AT TR 1 2 A8 ]
15 ssTree<—node

16 end for
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T I0 AT T e, A 9 Rk 0 Y B 5 T 15 Csyn-
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W B 7 15 (specRules) » DA A i8] PR 59 5 5 7 ¥
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Fe AT A 3C P 3R B9 R 5E R T CTBS 3 18
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Xt I B b e S B g X R R E ) O 2 1k
F % HURE b #1525 0 Bl i) Xt 5 20T HE NP
(1 B iR 07 43 R AR . A SR E S CTB ) i
4L A IR R AR 58 42 X R L 5 4 3% 1 AE CTB Hhds i
R L AR S S BB R) AY AR JA M AR TR R — BT
% T (9 74 [ AR

(3) FEIELER % B 25 4 e ) 00 s e 25 i b
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6 ETFAIREINBIIHEIGERITMR (B %)
PN N P R F, RE e P R F,
CIES NG| 93.81 93.37 93.59 (gﬁfﬁ) 93.43 100.00 96.60
FiE 91.67 92.17 91.92 K 18 57 (E[;fﬁ\fg) 100.00 66.67 80.00
HH 92.30 91.33 91.81 (%éii{i 94.07 87.40 90.61
Wiy =$5 13 91.75 91.40 91.57 FH: 5 96.89 63.39 76.64
R 74.84 72.18 73.49 [&] 3z 69.23 79.41 73.97
PRE 93.11 93.23 93.17 A REE 95.29 77.14 85.26
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e AORS A R 90.68
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I B0 L i A0 9k 43 BT S A A0 S R ) 3k 43 BT AR
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AT 3BT A X T AR SCHR I R A B B A OF N
M. 58T AR Kitaev 8 AP B A3 T
F TS LA B 22 R 265 07 9k DN 2R A5 31 0] DLy B

YIRERRZE W) S 18 A e A % . B SR R Liu 45
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T2 SO PR - 4 ) 95.70 88.43 95.72 78.87 90.68 88.79 89.72

MR 8 WA ES L.

AR SCHRE H A B = N T SO 2 S R 4 R Y
J7 B AR BCR e Al L M EL 3 T A SR R A B A k4
B 07 @ F o (88 5,29 % . 15 B 356 0 0] (14 % 462
PR TEME A s e b A — e e, AR
eI S/ W < o0 N1 R 71 7 NN B R0 i A E R A
(5SRO F 55 A W R O 3 6 A 3R AT A 2
P o e Ll 3 3.2 95 B9 20 M L DR AE TR ) o
[ I 50 JE A 1 1 405 ) 1) Ak BERAF AR S L X R
BEYR LR SE M 5

J VB S5 H 8 Bl )k o AT 4 A e 5 U i ik
M F A 2 E5 A sh ) o B O R R S
4.55% F, i 3.13% . TERor Fiaf L) F, {8
S 5,40 %6 .5.59 Y i — A5 HH AR R0 (1 A 25 e

L5 TR L AR SCHR Y A 3 N Hp SR E 2 A
e HI 0] B4 e 4 Ty vk A ) SRS A B PR R L B —
DL BT I B 2540 1 3h/a) ik 20 BT 25 4 3 45 3 1 O
R T A EAT N TR 1 52 M SRS P A I e
A RIS 1 ) S A A 2 b B O R 3 M

4 HiE

7S 3C LA M Hp SO T2 DA JEUR JE od

(97786 S8 T g A M B A B A Bl e L LAY
TR (7 1] U ) 248 R L OF 2 TN T
b ids Al BRI 1% vk B A R

BEAh ASCBE T X LS, DL A A A ) A
AL M R A B S AIE B A B )
BT AN X =Rk TERE . CHR R BT
A O 1) B e 07 vk A0 T AR W M T kL i — 2 R
R T e g LU A9 A b

FR 3 AT B0 B e L ATS SR A7 A — 2L R R I
IR I8 R S e L R A 8

B EEATS SRR B IR R e CTB Ay 433, A ke Fe AT
K Uk 25 58 35 R0 1% )2 T A e A ML), O R 2R 1 )2 T
4 2 L LB e ) RS M B T Y o . O A Bl Ak
I AT S A DG 5 P A 2 il S

S % Uk

[1] XUEN, XIA F, CHIOU F D, et al. The Penn Chinese

Treebank : Phrase structure annotation of a large corpus[J].

@ https://parser.kitaev.io/

@  https://corenlp.run/

@ 7R AR B A 0 23 IR 2 B N TR SR R A 1 ) 5K
S5 KB T A3 Ve B S — B,


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


2 1

AR A . A SCES A Y 1 S A AT 5 25

(2]

[3]

(4]

(5]

[6]

(8]

[9]

[10]

(11]

(12]

Natural Language Engineering, 2005, 11(2): 207-238.
JAl k. DU AR A R AR R R LT P a0fE BRIk,
2004, 18(4): 2-9.

LUCIEN T. Eléments de syntaxe structural{ M]. Par-
is: Klincksieck, 1959.

HE W, WANG H, GUO Y, et al. Dependency based
Chinese sentence realization[ C]//Proceedings of the Joint
Conference of the 47th Annual Meeting of the ACL and
the 4th International Joint Conference on Natural Lan-
guage Processing of the AFNLP, 2009: 809-816.
A, RkAE, 1. 3T RS A 0 DUE B g AT
AREBOT ] AL TR S R . 2014, 6. 11-18.
REEE, EE YL IM IR B S EPAE, 1982,
I, RIAALIE R T CE B B RS S s kM.
b3 BB S AL, 2021,

LIN D K. A dependency-based method for evaluating
broad-coverage parsers[ C]//Proceedings of the 14th
International Joint Conference on Artificial Intelli-
gence, 1995: 1420-1425.

XIA F, PALMER M. Converting dependency struc-
tures to phrase structures [ R]. Pennsylvania Univ
Philadelphia, 2001.

ZABOKRTSKY Z, SMRZ O. Arabic syntactic trees:
From constituency to dependency[ C]//Proceedings of
the Conference of the European Chapter of the Asso-
ciation for Computational Linguistics, 2003: 183-186.
NIU Z Y, WANG H, WU H. Exploiting heterogene-
ous treebanks for parsing [ C]//Proceedings of the
Joint Conference of the 47th Annual Meeting of the
ACL and the 4th International Joint Conference on
Natural Language Processing of the AFNLP, 2009:
46-54.,

KONG L, RUSH A M, SMITH N A. Transforming
dependencies into phrase structures[ C]//Proceedings
of the Conference of the North American Chapter of

the Association for Computational Linguistics: Hu-

W RE (1998—) , W 1 F 5% A , 3 ZLAF 55 43 80
B R IE F AL PR RETE H

E-mail: xch15673171321@163.com

BEIL(1983—) il fE fE & 1 L Bl e, £ %
W AR o N T B L AR IS & A B ST S LA
2.

E-mail: lineryang@ gmail.com

[13]

[14]

[15]

[16]

[17]

[18]

(19]

[20]

[21]

[22]

[23]

[24]

man Language Technologies, 2015, 788-798.
FBE, R, FTE A B AR A A Bl R pE e [T
FSCAE B 2], 2005, 19(3): 22-28.

ZEIEAE, ETTHA, RVHE. 5 OE G5 A A T ] AR A7 445 A8 A
PEFEALBETELT ], v 3R B2 4. 2008, 22(6) 2 14-19.
JIEREL, WA, ERER, fF MBS AR
W PESE e 5 (], K& 3 T K 2% % 4, 2010 (4).
609-613.

FKEIE, RAkAE, AW, 4. R A5 R R A =
SR PR A B s L)), hSUE B AR, 2018,
32(5): 31-41.

AEM. TR R A . P s R S ok S
(Mt st dbatiE & sofb R ikt 2002,
BERER. B EESOR LMK W #0E A,
2007.

LIU J. ZHANG Y. Shift-reduce constituent parsing
with neural lookahead features[]]. Transactions of
the Association for Computational Linguistics, 2017,
5: 45-58.

KITAEV N, CAO S, DAN K. Multilingual constitu-
ency parsing with
[C]//Proceedings of the 57th Annual Meeting of the
Association for
3499-3505.
COCKE ]. Programming languages and their compil-

self-attention and pre-training

Computational Linguistics, 2019;

ers: Preliminary notes[ M]. New York University,
1969.

YOUNGER D H. Recognition and parsing of context-
free languages in time n3[J]. Information and Con-
trol, 1967, 10(2) . 189-208.

KASAMI T. An efficient recognition and syntax-anal-
ysis algorithm for context-free languages[]J]. Com-
muni Cations of the ACM. 1970,13(2): 94-102.
KITAEV N, KLEIN D. Constituency parsing with a
self-attentive encoder [ C]//Proceedings of the 56th
Annual meeting of ACL,2018: 2676-2688.

E1IE T (1995—) , A = W % A L 32 B 5T Sk
B R IEH AL PR RETE E

E-mail: hzs0828@163.com


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


