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Introduction

Welcome to the proceedings of the twentieth China National Conference on
Computational Linguistics (21st CCL). The conference and symposium were hosted and
co-organized by Inner Mongolia University, China.

CCL is an annual conference (bi-annual before 2013) that started in 1991. It is the
flagship conference of the Chinese Information Processing Society of China (CIPS), which
is the largest NLP scholar and expert community in China. CCL is a premier nation-wide
forum for disseminating new scholarly and technological work in computational
linguistics, with a major emphasis on computer processing of the languages in China
such as Mandarin, Tibetan, Mongolian, and Uyghur.

The Program Committee selected 86 papers (64 Chinese papers and 22 English
papers) out of 293 submissions for publication. The acceptance rate is 29.35%. The 86
papers cover the following topics:

—  Linguistics and Cognitive Science (10)

—  Fundamental Theory and Methods of Computational Linguistics (6)
— Information Retrieval, Dialogue and Question Answering (6)

—  Text Generation and Summarization (4)

—  Knowledge Graph and Information Extraction (11)

—  Machine Translation and Multilingual Information Processing (6)

—  Minority Language Information Processing (6)

— Language Resource and Evaluation (10)

—  Social Computing and Sentiment Analysis (8)

—  NLP Applications (19)

The final program for the 21st CCL was the result of intense work by many
dedicated colleagues. We want to thank, first of all, the authors who submitted their
papers, contributing to the creation of the high-quality program. We are deeply
indebted to all the Program Committee members for providing high-quality and
insightful reviews under a tight schedule, and extremely grateful to the sponsors of the
conference. Finally, we extend a special word of thanks to all the colleagues of the
Organizing Committee and secretariat for their hard work in organizing the conference,
and to ACL Anthology for their assistance in publishing the proceedings in due time.

We thank the Program and Organizing Committees for helping to make the
conference successful, and we hope all the participants enjoyed the CCL conference in
beautiful Nanchang.

August 2022

Maosong Sun, Yang Liu, Wanxiang Che
Yang Feng, Xipeng Qiu, Gaogi Rao, Yubo Chen
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70 Years of Linguistics Research in China: Vocabulary Growth of Core

Journals
Shan Wang Runzhe Zhan Shuangyun Yao
Department of Chinese Language Department of Computer and Research Center for Language
and Literature, Information Science, and Language Education,
Faculty of Arts and Humanities, Faculty of Science and Central China Normal
University of Macau, Macau, Technology, University,
SAR, China University of Macau, Macau Wuhan, China
SAR, China
Zhuhai UM Science &
Technology Research Institute,
Zhuhai, China
shanwang@um.edu.mo
Abstract

Since the founding of P.R. China, linguistics in China has made remarkable achievements
after 70 years of development. The existing studies have mainly introduced the development
of linguistics by reviewing historical events, but no research has used quantitative means to
analyze its longitudinal development. This article has explored this topic from the perspective
of vocabulary growth. For the first time a large-scale diachronic corpus of abstracts from
Chinese core linguistic journals is created. Subsequently, the analysis is conducted on this
corpus with the help of three vocabulary growth models. Then the Heaps model with the best
fitting effect is selected to further analyze the changes of linguistic vocabulary in different
times, showing the guiding role of national policies and the characteristics of language life in
specific era. Furthermore, a time independent validation procedure is performed, which
supports the effectiveness of the proposed methodology of this study.

Keywords: Linguistics in China; Vocabulary Growth; Core Journals; Abstract; Corpus;
Diachronic Development
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o CA BT FE 32 DL IRl 3= B 5 s A 1) 07 S A IK B g s, R RATT T A T 2E 2 A AR
RS S R ok S EEAER . H2, WIS N IX B EAE 5 AR IR AR AT P
8, PORTE T F %0 W T Re 8 AR AEAS [Rl i B [0 5 2% 10 R e 3l [m) Aoy #v s, T
WO SR B S E P i AR B 7, R 29| SCEIKS RN, I T tm iE BF
B, BEMSAE— @R E L E W R BUE F R R

WEIEK (Vocabulary Growth) 58 BYARIIL [ SCA Uy 14 FH ] (1 LG AF o S6F T DA 8] 5 %71
HIRWISCA, ZARARRENE S B SCARAE — 8 I TA) 908 BBl P9 2 75 A I N 35 ] 8 m 1) Lt 451 Bl s
FESEHRIE . A (types) 5] (tokens) & [ EL{E TTR (type-token-ratio) %I | —E K
FERISCAR N AEE G AR A Ee ], AR BRIV K i R dE AR 2 — o R BT R R, D
IS 1) g X R P SRR % 1, Gevh ASFLERFE AU TTR O RESS S B 35 il (1) 38 K Z2 AR A0 1
By I BEAE St TTR HIAS A S, I Tl 76 TR Al e 48 24 R 100 R 7 1A B0 &
B LA Fh & A . R KB (A U CAEAS R SR AR B SCAR B 15 PAUESE (Savoy, 2015;
FH E2,2019)0 X T 2RI SCA,  Hrinl () H e KA Ol B 0% BV S i 278t
R, G BR324 R SCAR ) TTR RS IE AT @ AL 5, BERS R DL 2%
B P R & ST ACRRAE . H 1 i J6 K FH 3G KA Y 1 7 EEAR FL 2 R R AL B 7 . AR
S B [ DASK ()98 F 5 TP SO O S T B, A R RS g I TR, AT 3R R A XS
29 70 EIE]E F 5 U ) AT E B S e M A, RIS S R R R
o R R 2 B R &R, T — 2 4 5 G ok R ENE & AR TS AR5 O .

2. HRFR
2.1 KA R

WK CH T A E S VB S R8T 0 H B IBUXUS 55 1% £ iF 58 1 - Hoover(2003)
X AR E BRSO AR AT G, R IRV 3 K RT LA T A AE 2 8 B . Yu(2010)
FBHIENCEK S S5EMOERN R EESE % L EA EEIEAM M, IEHY FiES RS
I, FA G K FR bRt 2 AT, 2 B 8822 2] E 0 — T1E & E B IS L T8 45 - Mellor(2010)
RN KT DL T m il i S 5EE MNE SR, 155 RS, 8 A B AR 5
% . X. Wang (2014) #7538 i85 2] & W 1B o IR yE 38 K 5 S AE RS 2 TRl 1)
KFKo Savoy (2015) 4381 T 1790 - F| 2014 4 JiAF 36 B G K K 0 225 R vF b iy
KAE O, XTEG T Heaps. Hubert-Labbe /™ 1] Y34 AR A (1) 38 FH 4 065 A [6] 98] 913G K ) A8
WAEH T 20, AR K A I 8] B 3 A T 15 28 T B 5 e T 55 2 TS () B (D B, TR &R T
AT 5 G0 ) it SRR 5508 B B AR TIOR8 i se b AT e i, B BRAD. sk Rl (2021)
)P U G A ASE Y 1) 1) - % (R D P T PN 258 ) AR 9 T I v A, 4 SR 3 B ) 1 16 K 1
) P 5 it O B 7 S N AR TE B AR A WO G BE
2.2 FEARPE B EICHE A

Swales (1985) $&H T L' TH & JEiE (ESP, English for specific purpose) 5 % AR H & 91
(EAP, English for academic purpose) HIMEE . ZEARFNZEEARE T M EEHRI 7, ST
¥ U] Y AN A5 558 v ) 1) Y R 25 (Paquot, 2010) o 22K A& JEE B 78 BUAS T 0000 1
{H B 6 AR DOE RN R FAT IH 0 # /b o 3 SR PGB AT 40 N =K — AR
FRAERE 7S, BN 275 EH (20100 2% Hyland (2005) #2H L35 5 HTHESE, 438757
b il i AR U AR SAEE G SRR S S i@ s sk, 25, R (20200 T H
BRI ZRNERE, 8T TSR RS SCE AE N S0 A B R E s R T RS
(2021) FEF HEMASCHEHERE, R 2 485 o Hrik e XHE R W SR 118 5 Dhae AT
THER, REPOS AL, HAFR 2 DR SCARHE R N BN R, AL E R — 85Uk
IR GRAKTE SR, 20190 B e ki 50 th (ZFEH, 20140, A A 00 2 50tk GA
7 BRER, 2005) 5. =R R, X8, FIW (2017) BN I 2 AR SCE R
AR, TR, TAER (2022) NES BT EARERE, HlaRHBER
DOERR. NIAFRE, HETAFRRBLEAMEDGEEREE (W BCC. CCL. Chinese

ot lmh EEE S RSB OE,
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Gigaword R ESE) AR GUH N TERE, AT A RS B I B iE R, P
i I AR 5 N T A B, S 1 2 AR DGR AT TE BT

23 BEERTEHETEXRE

EELOR, REMES O TAERS TR . & EYHE RS Cr R d 7
SR AT HESTE G S ) AT OB PRE T 5, EHES) 7B S 2 AN
R, BN @ 15 B T B AR AT S N DGE T S E I RAT R 7 AL SE AR R, 7E
SE DB P 7 R FE Ao 8 S AL RGNS B T PUE S R E R R . R A
I T SR F i I 8l 5 608 5 240 50 TAE A s, (B ETFUE, EERSTLED S
E PRI RIABE T, ARRER AL MBI N N DUEIE & # 0 i R 2 M 78
WS A R B I SR Al b, IR IR POEE 5 40T R LR IEZ PN B E 0T R B

FTEEE DORIIE S % TAERIFRE, AT (1999) M 2ERHE &A% AR R B 1M XS 21
20 2 B IS 5 % TAE ST TAREE, XIS (2019) 3R E1E 5 220 70 542 3040
T 70 ENREBHENERSNHETTNAA, BRIESLFETERLS (2019) NEEE T4
SESRE, N EE ST A E KR S S TAE L E BT TICR RS . X R T
SN R, (H R E SRR S 7 ok i E DL IAE S R R I T .

i LRTIAR, 1 KOMARAERL R A b, o2 AR DOE A iE R K AT 8, Rt
— SR ENWE NI, FEIBTFRBITFRR . 8 R b 136K 15 50 5885 158 F 20
R AT 7R, MOt DA 8] 96 R AL 21K SOAR 7 B AT B KA U g B, RENE A5 21 B bR SCAR DI I
[f) TTR ZZA0(5 B FEuk, FRATEERE I — 2D 40 H AR S 8] BE 2 P9 AN A [8] B ) B 2 (] () SC A
FRAE S FLAR AR Ol o AR SCIE EL E 38 B DURAE 5 52 SO O BA T BIAF B s T A s I )k
CUEERNE, EERAERERS). 5 eSS R ik, BEMRCITNHE: 1)
W] i 2 B AR M 108 5 25 SCIA T R EE 2 (2) Qo e 338 o) 22 1R AT 3] VI 3 & A58 20 A A
O3 AT S W ()T R R R 7 ()R] B A T 1 18 K AR TR e 2 AR 1 3R 40 ) v
P 2

3. BRSO TE R E

PR o SO O BT A B A AT BRI ER 5, Bl s 2 R4 5] 30K 5] (Chinese
Social Sciences Citation Index, CSSCD. Jbil K& .0 8T H 2N 59 BB 22 5] S0
#5 % (Chinese Science Citation Database, CSCD) 8. Hrf CSSCI Z 5| /E NE K F K E
M@ BRI , ROUE &5 E WP FH S5 A 097 0k N SCHERMIE 0 bR T, A
HRRKBIFEW 15 M5 T (B FRAL, 20005 F558 T, 2012; 484542, 20000, AN, T3 7% H
T SCRR 0 R SR« CSSCT Hii 22 SRl I i ad ade TR DA R R . AT AL A IE;
MEEH, B, grm CURiFERR) S et EREZD TEMAS A R
g, X 5 2A R . BT NGEIA T AU 4 DUR AR Tl SO S B2 R A 4
AR SCFNZE AR PR SE — IR SCHRON T 1 SCEEAR AT o EORRE AR AR R A CN 55 4%
Bk 72 tH AR U R, A A gt RROIYE, SRS B X 5E . Ve, h4h, CSSCI
R AMEE G N SCHRMI G, X A SCHEEN T B AT R A B 5 & gt 325 .

AR (CSSCI SRIFEIAT] (2019-2020) H) il 5 % FIRATIRER 24 AT,
WA © A B8 ST B AN AR B R SRR « F, R SO e s BE R AT 4 0
B MEE. THEEER. B XHERERS T ¥R WY, sivl. Ma548, 2
R T i BACEMERIEE4> (S, Wang, Liu, & Zhou, 2022); #lEd fm =, MEAEA &=
Gl X EBKEFIMER, BRI T e s B BRI, AEY A S  HFEE 1R E
AT B RFAE, WA FE LR S B A AU SR

AW TR T F 5P SO O IITRE R EGSE T H 1957 4 6 H & 2020 4F 8 H 2Lt 71988
W SCAE B . RSO T A REICE R FNERIHT T WAL EE: 25—, WRIRMAMERER L&A
JBT AR, FlanfEf@Es. mESELE . SU0EHMES5IES SR K5 5L

1 CSSCI 2R 5 11 71| 3% % A5 v - https://cssrac.nju.edu.cn/gywm/Ixbz/20200102/i64328.html

B EPETEES AR UE,
(c) 2022 [E v SCAE)
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ToREE, WOARHTE 7O/ A I e 75 15 B R BOCEE T p8 1 7 AT HEBR . 38 =, AT
(LSO AR TR e B S, Bildn 1957 4 (AMBZEE S W) RO 218 S0 LR R Sl
S, METHEH, & Zid s 2R A — BSOS S AE R A AT Se i, A SC#EFH OpenCC T A
TR BRI G — 3o R S0, B g 5B B e 2 i O < SEE 2E . B A
BAETENC, K g ik i R 35 Python H11) zhon 5 string® g 73 ) 2 % 1 WP 9 SChR AT 5 o

R T AT ENCAR B HREG, PUAL B S FI1E R pkuseg 22 A3 H S 43 3] T HS#EAT 15 V)
e L EMIEE KB S HHE SPLE8 % S W] (Luo, Xu, Zhang, Ren, & Sun, 2019), 5
jieba. THULAC %431 T R AAHLL, 75409085 17 ] F-Score 5 5 A (1~ 3 4 B35 5
PR o BRIA A TR B AR VR A A3 I 2, 9 SRR A8 4R A0 0 P01 20455 24 3k AT I A0 DA ELAS
B AER R . BT AR BT USO8 T & AR BN R 4%, 15T AU S AR 1 A
i, BEEZR SRR EMIK, BT TR BGZ T B 1) BRI 75 858 8 3471835 V) 4 T
ES,

F 1A T 9B T =R SOOI EERE” (1957-2020) HIfE R, BIFEHTILER. BT
FEAE B I T BT (A B R L e SRR A BB R SRR, DAROA BB AR A
GHE S A BB oSt T EAE RTES bSO WA B 5 VETE U JE SOk
AR, WEE R RS RN BT RRAS R, Gt R A S raE
WA R B, R JE R SCARCHSK PO 26, v 3 MRS, 3 ANEFR . S AN . xAER
FEAL I R 24 MBS A% 0 BTIE) 65791 AN 2L, 75 R UBL S118 5949428 17441, 198241 1] Fift,
10813606 F .

£ 1 153 ¥ P 00T EER R

o] g | SR ﬁgﬁ AR | R S

HMEBE R 55 1957-2020 | 3783 3443 | 308826 23640 573421
YREE ¥ 1962-2020 | 2310 1969 | 196766 18505 385596
BARSME 1978-2020 | 2648 2575 | 245678 19943 462929
A E TH 1978-2020 | 3567 3355 | 316703 28601 648638
TE 1979-2020 | 1824 1702 | 126130 18454 224487
R 1979-2020 | 2976 2795 | 221340 20206 413212
ERNEEE RS 1979-2020 | 5509 5171 | 468122 39394 878834
HME A 1979-2020 | 4294 4117 | 394671 25443 715272
RO I S 1979-2020 | 3181 2783 | 179859 19534 324393
AT AL 1979-2020 | 3784 3614 | 321875 19196 588461
EE A SR 1979-2020 | 2852 2677 | 207521 15503 359776

HME B RIS S

B 1979-2020 | 2174 2151 | 217189 15612 395126
AME S 1980-2020 | 2786 2533 | 226961 13476 416330
PG 2] 1980-2020 | 3980 3488 | 351913 26654 597033
B SO AT 1980-2020 | 2076 1973 | 171294 19724 290294
YR AE T2 1982-2020 | 5578 5034 | 532995 43538 907909

2 https://github.com/BY Void/OpenCC , X L HL “t2s.json Traditional Chinese to Simplified Chinese % {4 %)
fal A

3 https://pypi.org/project/zhon/

4 https://docs.python.org/3/library/string.html

5 https://github.com/lancopku/pkuseg-python

¢ pkuseg 14 BE P4 : https:/github.com/lancopku/pkuseg-python/blob/master/readme/comparison.md

Bt EW R AR UE, IR0, A, HE, 2022F1014H £16H.
(c) 2022 HEPEEFLHHBFFLUEAR



HME S IME T 1984-2020 | 4664 4298 | 377824 24639 698950
A DOE 1987-2020 | 2059 1592 | 158581 14522 311380
D& 1988-2020 | 2617 2433 | 175187 25101 293994
WHE LT 1992-2020 | 2733 2315 | 187747 13808 333344
B S 1994-2020 | 2692 2176 | 213085 24228 367221
IR=EE s 2002-2020 | 1493 1243 | 125248 12876 219472
[ AhiE 2004-2020 | 1615 1588 | 156500 11401 292117
PG 4R 2004-2020 793 766 67413 8214 115417
Mt / 71988 | 65791 | 5949428 1982417 10813606

4. VLREVCHE K@ AE ek R 1R T B AR AL
4.1 =MpiaiC g KRR
T Y B R AR TR AR U 1R 45 5 TR Bl 2 TR A7 AR R R OR R, %% R BN TN AE A [H] 3R 451 R
FA ) b ) B0 o aE A 49 ) 0 AT R A ) SO AL S W 2 [8] ) Z 4 5 TTR, BEWE S AN [F] B[]
BN E RS B KB A B DL =
Guiraud (1954) $& B0 k22 () 1] I 38 K AT S, BJY A% 48t Sy 1) ot 3] 491 50 8 1) BB 2
R R PRV 5 185 55 N P 77 AR B PO AR N Ble o 5 W 20 M B 45 D il A2 284
TR Fh VS TR B B A )R R TR R N
V'(n)=c-vn
Heaps (1978) MI$EH, 1EXUSE MmN, T E A &V 5 S50 61 5 En 2 (B A7 75 28
PR R, FFrrmatn ™R RAARIE:
V' (n) =k- nb

Horp, b — M B 98 B R R SR, LY )k, b{EL AL T LR X 8] P (Manning, Schiitze, & Raghavan,
2008): 30 <k <100,b ~ 0.5, i, 7 Reuters-RCV1 FEE (EHL105MHE)D T, )
EREMSHE Nk = 44,b = 049,

Hubert and Labbe (1988) %5 N1 il [Al Z=AE A ERB 2 &, $EH T 5 —FhE T sk
f38 KA (Hubert & Labbe, 1988; Labbé, Labbé, & Hubert, 2004). 455 245k 5 s8R
B EC B, 0TI 3R A B RV S S w2 TR AE R R A

i=freq
V'w=p-u-V+ (1—p)[V- V; (1 —wi
2
Hr, VARERENC BN ATE s, p TS S 5, QSR B BAR 118 BT o5
MIELB . p A 52 B SCARRIENE 2 FEMESC R, RERS AR BLAS R SCA [ XUA% . Savoy (2015)
N FHZ AR R 23 BT T AS TR A 36 [ e B v VR E R

R = A A 4 A S S AR AT TR K LA RO B EE
4.2 RO KA G E

AT XS b T B ) = Fh A Y A B JE 2R 4 B /N — 367k (Non-linear Least Squares) #4715 .
25 — AR KRRE B O, V), (0, ¥2)s ey (X Vi 0 3 FHTILE KBy = £(x; ),

FONETRHESUEEO = (01,0, ..., 0n), MELREFRKMAKIRE I, SRR PRI
Z VI EEAT S, AT

RS TR T R R A, DR A AN A AN T AR P R A . FE A AR AR R

B R ET IR T F AW, B30, MA, FE, 2022410 14HE16H.
(c) 2022 HIEAPXER¥EWHIIEFTHLWBERE



no2
5(9)=ZL
20}
=1

=Y —f (Xi;e)

SEIG T A 15 3 Heaps #E AL b %0 k = 24.04,b = 0.58, Guiraud £ 1 2 ¥ c = 81.26,
Hubert-Labbe #7 FH 247 p = 0.00 (S &S H il E4 R T H). 78 N X BT H B s 153
T XA,

TESCAAE IR, FRATTAK B (8]0 15 ) 2 v () SCACRERR 1000 A s 3BT R AR bk, 8T o dr
R B B BN ORIV G, FRATTAE R E B (B B N HEAT T A AL I SR 56 . A SO BTIA R FEE T
— AN TR B Rt BLAE 2 BT BT B (B B PR, 8 B el — 1] T IR AE 2020 A E R B,
{HAE 2020 4F 2 Hi A4 2 8 A X AN o T T ARSI EH 22 T I (R) B P 2R R ] Y AR A ek 25 2 Wi B
A I T B ) SRRV S AR, AR I AR R e RO U G AT HE T . BT A IX
B S R A A — 3 CHrAldE Wisk 4 FioR), Wi G —imik 7 HEAT A 50 B35 -

4.3 EEFROMAIREER ERRENE

AN ] R Y1 AR o T R S B B AR O A TR AR 30N —, B TR A B Tl S A
AR OR A K RAL . FEARGIH, Heaps £ AU AT NG KU G 8047, (HAE 5 W7 AL m il
%, Guirauds BRI S22 ; Hubert-Labbe 5% 5 {if P12 AH EL B OB SOV IG K, JRLE
TGRS HKES Hphtil 2] 7R T 0 4, AEFARAR A RS B8 7 R, AT
TRENMEERI . B 18R 7 A FBRTSePRE CRFERD ST, M2 AR
T 5 A B B 2 A I KR &R, R ZEr SR 7R Heaps BEUG I SEHG (A& feif . AESG 1K
-5 TR B (20 J33A 615 30 J3iEBIE]), AR Al A PR I B T BOR B R 2 . 1B 2
Kol 1 Heaps 5 78 #0145 75 21 A 35 1 28 55 O B ) G247 N 9] o 285 S EAT AT AR, QB4R 1
(K13l 70 T ik B AR YR ARG AE AR SCER 5 T REAT VEAH 1A

B 1 A RERBE 5B SLRNCHE K K 2R B 2 BLSLRERNC K R LRy X B b B R

0000

1000000 200000 3000000 4000000 SO0C000 BOCOO00
Hurmber of iokans

K 3 S 7RI T o S S PR IE R 2 T DL EVR BB, BRI
BR800 A 7R T v T B S SO R G, B A (1 1) R o il B R T8, X AT R
KT 2R R G ARG B o T AE TN (A SEB R INME, o iz B BEI SEiE 5
A R FEAF AT RS, AR PR R SN BB R AR v TR R T . JE Y
Z I R ZE e T RS E o W REON AR R AR RE R B A R S A 3 BN VS 5 AR T R AR E
Bk R, FIHZ KBRS0 45 R R, Heaps BRI G RUR HIF . T4 Gzl
IG5 R, B S 2R R A REAT 7047

B 3 AFERNC AR KRR 2 i 2%

ot lmh EEE S RSB OE,
(c) 2022 FREFAE]
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15000
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-5000

Waords in Vocabulary
=

10000

-15000

o 1 2 3 4
Number of tokens 186

5. V& T %0 AT B BRI B P i A

LR R ARG — 2 B, BHEH®S—FEE AT A, 2559 2% AL
SO, g R A MARE . DA B R ECR - I 5 =0, sl A (2019) TS
SN RR B, B EES S TENRREESE N =B, BeEmE LSt i—a
FALH; FEE (2019) fEHLER. k. FEORERMERE . 1B S5m0 IERE X 70 4K
o [H 8 S AR IR R A NI EL: BT = 4E (1949~1978 4F) A P+ 4F (1979~2018 4F).
RS e ) 3] Y 38 AR AR o AR RS R DI I A B FE A R #A (5 4.3 ), BT
WL 34 45 A AR SBT3 /BT s i s A B 38 1 = TR AL

A5 R B WIS AR . (1) K 1957~1980 FEMAE 4G 1) 228 K& R IE M B . —
T, 2 G & TR AL AR E RN, N2 1966~1976 4F 18] Ak K d i 1R & 2 SRR &
f503 s KR o BT T ECR AR A H RO 3%, AT AR 23 B PR AR B2, 1978 4F 1 19 3 I 17
MR 2 Fime H—J71H, SCFFFRIH K& I 0TI 46 AR, 1978-1980 4F 1) A FII 175 it
MR 3 Frox. (2) 1980 45 T 2 #: B AR BN P, ZB LS NEIEIT B, A
1980 4EAL (B 20 fH4C 80 4EAX). 1990 4. 2000 448, 2010 4248, H A B4k e k.
EE AT 5HS R B ER, KRR WE T 48 FRAS R B AR B o A5 B B 00
145 Heaps #5574 () TR AE BOIE 28 4 Fros, TRIUAE S5 000 AH 1) 22 8 28 Ak e 72 SE 40y b IR e 55 15
SN 4 Fros (5 Hubert-Labbe BRI LL ), #EARE A E 4.3 HHRTIR —2.

B RE (1989) f8H, « (88 T1) & & M2 A2 LA W 3 — i AR 4 2 A= 1% 1 4% 7 1D A4
oM. RS ELS, B AR eSS, #YIEAIE S B, MuE A 2 i
MWsema e R, MBS SRR R, HTIES AP EZEFELW ST, BFEA
T I AR TR ) 22 S A A B DN A T 2R SCHR B AT 3 55 X — R R R AN R By

-Eﬁo

2 2 1957-1977 £ ZHFIE A

HAH i I 5 SRS E Al AR FH
AMEHF SR 1957-1977 568 45204 6390 78861
MBS 2 1962-1977 268 26328 4779 49651
JSRAR / 836 71532 9057 128512
F 3 1978-1980 4 22 H T ML
AT i 16 B TEREE akik R PR FH
TESCRF AT 1980-1980 15 1787 781 3073
HE 1979-1980 54 8104 2529 14440
AMEHEPRIC 5 Sk 1979-1980 90 9633 2423 17244
HIE G 1980-1980 24 1952 921 4052

B Jm P B EE S R,
(c) 2022 FREFAE]
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HME AL 1979-1980 90 8953 2454 16072
A 1978-1980 206 19206 4465 36232
G2 1980-1980 87 13589 3099 22111
SMEH S 5T 1978-1980 164 12200 3187 22662
H 1979-1980 76 6660 2451 13371
MARHME 1978-1980 149 9872 3202 21157
S AT 5MR 1979-1980 110 6158 1845 10469
YREF 1978-1980 279 24638 5065 48818
RO IE S 1979-1980 99 6901 2153 12423
HMEZ 1979-1980 53 4270 1644 8154
Mt / 1496 133923 16894 250278

R4 BHBEALUNES Heaps HIE

Heaps 331‘

3 3 FAEHR
1957-1977 71532 9057 15833 6776 0.12661 0.22134 9057 836
1957-1980 205455 21001 29215 8214 0.10222 0.14220 11944 2332
1957-1990 1436173 87482 90352 2870 0.06091 0.06291 66481 15279
1957-2000 2679564 139687 129779 -9908 0.05213 0.04843 52205 30211
1957-2010 4187052 169098 168171 -927 0.04039 0.04016 29411 48353
1957-2020 5949428 198241 206222 7981 0.03332 0.03466 29143 65791

Bl 4 GRCHE AR TR R 22 ) 2o 4 4 (X 18] L B RS

10000

5000

~5000

ocabulary Vanation

-10000

=15000

—— Difference of Heaps Law
—— Difference of H-Ls Model

i} 1 2 3 4 5 i1
Mumber of tokens Teb

TEWICIFT B (1949~1980 4F), [X [A] 2 SR A i AR B TUIUAEL /& T S BR L IIAE. 8214 AMiA]
Ao BT 22 EATHA B A 0% L S5 AR 5S4 ROSCEE K R K, SCH R mik 80%,
ZHY B E O E EAE S A S E A E P EE R RSO SR, Bt 50 FRKEIES
LRUR BN . TS DOBPEE B, B B BT A S O DUE R
HEFE, B0 1958 4 E N KHHENAR (DUBEPEE T E) (R ANRILAE 2 —m 2B AR
RAEKR%,1958) A, WEFHEFFHOT 1957 FRE CIEEEEALRER) BRH2, 1957) &
WG S ARGA T THISHR, AWEE S RBIRM B E T EM. MitEERKE,
AR A g 1] A0 e T ] I, At R IR O R IR IS L AR L B I B AR

B R ET R S R SR, ITSR13T, B, , 20224F10 A 14H & 16 H .
(c) 2022 FEFLGFGEESUHIES YT WERS



“ BT CBHSPE. <BHCPESE . HBEZ ISR SO K E A ILEL TE S AT IE R, B
A NI G 1 2F RE sz 2 A, 1% X 8] B S A i o BT DY N5, T8RRI S Ak R A i DL
Kt SR EZXZM B RER B 2 Ko A — 7, 15155 A1 E bRASiE IR 5 80 75 Bk
KARBY], 1515 5 050U 53 k55 52 B IR B2 i 50K, W1 SCHR (B A BT R Fr 52k
HE. FR, 1958; th2put, 1958; Ik, 1958; F3E 1958)  r HUHL A An<#E P~ (i 4%
Ao F L TR SR gsE, BHE TIZNIE S AN RINES S5IE S F AR 2B I8
SRR HIL .

1981~1990 4[], [X [H) 2 f A 20 UM /= T WL MIAE 2870 AN ial 4, H & BB 1 7
D IEfm 22 TF 0 2 R e e 2 36 K, RIZN BRI R BTG IRE, JFRAEH KBS,
FHELT 2200 30 4B BB IE 8 R 25 2 st 218 5 A VG I E Z R &R (FRER, 1999), Ui
5ok 1) AT S 5 MR . BT S I 5 N AE 15 = A 0E TR B0 o R B, BT i 32
HEE. B, BEAEEEARMERR NS, CEEHTIMER o (PEREC) 5WEH
HRCHBRE T (n (7S 2, WE 3 NESHIFERE T BIFHASE, B,
CHETAR XTI, AEAREEFT I OA A m R, RS S AT R AR AR R B IE
1o T %I B A e, <H kL R BT, IR TiEE S B AR IER
e AL, o R 1986 4 (A NRILAE L S#E ) KB Aokl L )L #EAg
X IEMPNE S HE, BWE &% G &S E R R WA 58 38 515 4 [E1E 5 22 1 L A
Wrihhn, BEWONE S FERIR BHE T REANA . SUEN, R4 RT3 PR
AR ETE TS F W, 5 SANE SRR SREREIRT, F£E 7T IUEVR
5k R A AR BT ERGE RI0E S R, B 0z B Bk 2R 28 BOE VLA 48
(IRZUM, 1988), B4k, HrpIREF kS A WAWIRIL, Bl 80 FARHIAE (A EE )
BT EX T A TR e (4B, 1981; BEAR A, 1981),  “E K AT & 1% M BLG 4 H B
R g5 e BRI TR o BT T TRl AR AR DAL R AL 1R R ECRIE A S, HIENE
T EEI R R R B 52 SO UM AR R e . — 5T, AATE 5 ARV B R il i 3 m, 45
CSRAZHL S AR SRR G A SCERTE R B OGN R B, 5 S AT I E PR
b AR, A TIE S AP EINEE TR, “HSK?. « A8 SAE g m SiE L BLE e
SERISCER T, XE5POEEREE MR BERR. RERKFIFEDOEEREE %k, HiE
WA — DO R 2ERE, A (R DOEZEF) . GESHF S5 R) SMPEAEREEAR
ZRCE G, TP KSR SRR TAE, BE3E T i AU v A AT B R A

1991~2000 4F[a], AR I G 22, BDFUIEL AR G 38 5 2% 0 ) i Sz s 1 3
KA UK 9908 N1 Fh o % BT 0] (18 5 A2 il T ALAE B — B BRI sk R gk 1k, F BN 2EAR
VG RIBSHE TR . ZI A B DOEE 5 FHEIS T A S [ briE 5 S arii 8, 3 26k
TR A 48 R 53 [ ANBEHT I 9% BSR4 b — I ) B O A 6 AR BE R B 48, “Chomsky”
TEZA 3 1At H DLAE B A U i 25 R, 3t — 2D s o B ) 7R D5 26+ Chomsky $2 HY
M & i F2F (Chomsky, 1995) R DUE 15 F A TAE (75, 1998) . [A) I 2 = JB0R
LI S AR IR B S ARV, “TiIp& s “EE". “WATIEALA) BT TR RT = (K5
W, AIE S AEET IR S KIS, 5 HEF, “REEM. BB E RAR
R B, R A Ty T TR S ARE A . R 1993 4 (P EEE SR
AR BT Y . (T 5 S @ W — b m 2R H A R A3 T2 L) S5 30E Ak i) 82K
kA 4k AT, Bl R — I A3 iA AL FE “CET-47. “EFL"% 5 R E S 28 H VA, &k
B 2B AR 2 AN A I8 V) 75 SR HES) 778 KBS R A 9808 B E MR AL, RUES
EHERSEHE WP RE,

2001~2010 4, A5 7R FiAE B A0 B AR 927 ANTA] R, TIN5 25 HF 4 HH B0 by 47 6 1F ke 34
IR S UL DU 3G O AT BT g, EURRE R T AR TH PRI 2 2 5 R 18 5 A Vs 5 I (R g A 1
FHEENNERAAREE, ERARBIAEZ B s8] 4R850, HEd ik Bm i amm sl
N, BRZERMA R SERMMBISETEE. EEMAHAALGTRMEZHE S, 55
ETE 2SR ZRNE S FRE, WeWTO”, R R LT 0 5IE NN 5 T a4 &
FEE B, Mol 0 LA R R AR A L — B 1 BE 2 15 5 A2 i 78 38 2 A
AWrEE, T, <R, “BlR =% R 0 IR OfF — 3 0 TS RiES

B R ET IR T F AW, B30, MA, FE, 2022410 14HE16H.
(c) 2022 HIEAPXER¥EWHIIEFTHLWBERE



BEAAE NIRRT G B—J5H, HESAEEN AT NS, R FESIN, W
“SPSS”. “fRIG 7. ERIETHPPT 2. S8 S HUF R B BUA MW R it —
RIE, JUIHRARHETE S MR A A, SRS S (CET) MEF a4 L, Jf
EFFSRTE, “TEM-4"1E T 09 % b 58 25 20 25 3 W 46 s BUR N F 0t s B S
BN ARE AT IR Z AR SCk < iEE. o B EEEAE

2011~2020 4, % B A AR EE T F P9 48 B 3G s ik 2, AR AR [ TN s 1
B 7981 ANAFF, wlReRl TAI ZHHEREZM S5 M SN H, FREES AT T 78
WA . WX BL B R G , SRR S AR VS A A R R I ARERE RO R, E B
T HEAT A RN, % B B S A A 45 A 1B AR T I R K, 9 <Rl L “MOOC”
PR TR SR T H A 15 F B ik B . meoR S T hoE S A
PRI T RO I AR 18 5 AR B IR B R (1 Y 4% B SR AT A T v ek i R EE Y 2R
FIF . TBEE S S AESIRMY R, BUA. BEIr S EMNIES M8 ARATIESENS
AR B S 52 m, lane< ISP, UK AT SR e T IE K BUAE N ATELG
FAAE, B8 e R 2 B AE D 2020 4RI B 97 Fr 4, 78 12 I8 18] B 1% SR v <37 e >t A o
WHIL Q12 80, fEARERES, Zis R HIRT (ERDGEES) (HBI, 2020,

gE LR, R RE S IS b I s ) B oA R EE R K B, (HE S Al
e[ 3 K 25 52 22 BB R R 2 2 WA R @S, 1B EEIL Al R ZIE S RN
] 5% 18 5 R IR SR %) 52 i i A8 A %) 36 s S AR 22 43 AT BE RS AR BT X —E R, (TR AR
PRIFCIE K A OB 05, W 5 iR . — 7, BONEZKE S BUR BB WEIES £
HHIES MARRE, X5 S X RIEsh e T8 5 ARG (51997, #iE
BEMASZEEREBORAFEW; 55— 7, XFRem A man, 8T SN R,
P E A IE O T R 2 e [ K AE S O . s S A4S N S AR IR T AR S AE S 4
WA FEK (ZFEF,2016) 2Rk T EEF AEIRGERK, &5 EEIRATT 8RR SR
AR E S AT @ L 515 T S R T AR 2RISR . 4B (2010a) X AME
RN RAME R FR IR TP T BB AU, 78X N F 43 1 SR s A0 8 A B E 1
WA, TEGIETSCH 2001~2010 B B Bnim & BRI A, 2013 SFHE HINE 8 (R
PR AT ) W] TAE: 22920 (2010b) 48 75 BRI AL BERE 135 = i) f5, IF AE
SMYNZEMEEFE, FFEZ 2006~2010 00 XM BB LA S . tbah, (b EE 5 AR
BLHRE Y (XFRh EE S ANS R 1) MIRERMABREWE NERXBURIRIESE (FFH,
2007), AR e SEFIE SR AR TR B e W, 3R A R 2 4y
BT X 18 5 2 ke 1) 200 T AN B8 % DK 35078) B BT 4 B 16 DX 1) B () AR A, BB A AR B ) [ 50 5
RIS E 5 T R4E 5

B 5 A A T B IR 2 2 AT HE AR B 6 BEMLICANE K S T 22

Simulation of Vocabulary Growth

E R E AL

T E RHER AR

I ik ' 75000
2
51000 {

i LR 25000 ’ |
w% ) :

Number of tokens

6. AL B B2 Ak B AR Rk Bk

b1 Heaps B TN &5 R AGILAL b, ME B 45 & EVERI M Hr 1 IR TE Se bR K 1%
DL, PR 7RG S A R KR B S AW RNER R LR b TR
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PHAR RG-S P8 SUL AR () 3R 22 HEAT 43 B, DRI b B PR A6E 28 3 90 TN A =2 DR B i 7 45 12 1R
) — R HE LR o AR 78 A E B A FEdE — 2 50 Uk B A R A2 () BB IR A, 275 Savoy(2015),
AR FHBEALSCA R 7 8- AT B0 AE - RIKE SOAS BLR] 35 D9 B A BEALFT 8L, A H 2k 26 5 A A aml VL
IR AR AR AE AN (A5 2, AT A5 21— N8 B0 2 AR SR TR R, 28 B2 BEAS B 45 16 18] Fe 31 B
WK R, WA IE A5 A K oRER, BERELEH BR AM 52 M R R G 0L, AXME
FFEETHE IR FE IR IR LAY 2 15 BR A8 R D A B R A SUS IS0 . LT R I SCAR, FRATTR A
542 W —HEGE, B 1000 SR BIBET RAE, XFRAE RS R A Heaps BT LA,

BB S E Nk = 13.64,b = 0.61, AL WE 6 Frax, Eoxt Heaps BLAAEFENL LA F A
AL ARG . S T — PR A G R, R Z-Score 1RARBEAT LA 2 R MITAG, AT

Diff (n) =V'(n)—-V(n)

_Diff(n) — ppigs
ZSCOTe - O_fo
3

K7 AN 8 73l s 1 REHL A 5B S SOAR R AN FRERAE U1 Z-Score 73 Aii i L, PN 3C
AEBRHEE S BT (-2, 2), RDEEREIAE AT 2 L Bl [—30, 30|, FT &I, R
L5 BT iy R B 22 S R T AR B2 (. Ah, BE ML SCA b B 300 R 22 {2 7 tH 2 B BE ALY
MBS SCA F TN 3R 22 Z-Score 7341 5 R FEAR I 0 M 240 IR FF — Bl Bl k=, BsLC
AN 22 5 (AR A B B RE AL SCA R, T IR 22 St W] g | 1 B SE DR R I il Y i {0 5 A Y
IR IR

B 7 BENLSCERBPINERZE Z-Score i B 8 BENLSCARRIPIMNRZE Z-Score i

Simulation of Vocabulary Growth Chinese Linguistic Academic Papers
3 1 3
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FHOH AOCON00 SO BEOO0G0 a 1000000 2000000 3000000 4000000 000000 B000000
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i A BB SCA S (A A S Be, 5 T I W AT I S8 I R AR R RE s B A X T
USSR R K AT A, RN S (& R 2 B RBUR T 25t ittt s
] RIS A R MR BN o 3T T, AR SERR UL R R el AN BT IR B S R SR T I R
TN TR 22 AT RE S Y, 10 JE V8 58 1l 5 B A L 54 T IR UBAR ZE A AL I A BRI .

7. 25

FEVCRRENE S ¥ NE 70 FRR B THEE B, CATFRNES S RESE L
HEHEMAT T BB A4, (50 AR 6 H ST BOS H TSR 0 b . VIR U [ Bk
EE S HKE, E, A4 CSSCI (2019-2020) Wk i ez 0 P T 1957~2020
SRR EL, M T 5949428 1i . 198241 iElFf. 10813606 F-HIAMAIE K., 28—, 1F
ZR BB R S L, AR SR A SR KB R N T B AT S, o Guiraud B2
Y (Guiraud, 1954) F K} A i8] Fh - 18] 41 11 ~F 77 LUABL OC Rt AT 8L, Heaps B2 (Heaps,
1978) T 3T XUk # 25 [8] F — & ) 2 P4 5% & , Hubert-Labbe %75 (Hubert & Labbe, 1988; Labbé
et al., 2004) 7t Heaps 1% (Heaps, 1978) Al Lab N\ T xHaM K% E. F=, Aik
B4l 53R 2 58 /NE) Heaps BRI LA 45 SR DAAE 10 SE N E I, fSBh 2G4 R S5 AR B
FUBREAT 8, PR RAIHIE T R RS2 R R I B o AR 3 458 70 1 T 22 {5 1)
AR, ATUERREESHRORBELT T =WE: &0 BB ER . SEE U
HENRE, EHEZRSENE LB . X451 aehrkEas, NEmmEET

OO0 200000
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AR BT T T ATV . ST, AR SCIT ALERLEE (3R 7, (2 R B PR R, fERE
PLSCA BB 4T BB RE PP IESE T Heaps 5 R AE SR 5T A SCIAVC ALK —BF 70 32 0| (A 2hk
5N AR I, WAL LT TAE: 1) MRIEA ST 1 P i i RHR R BE 08 0 R
REAAR SO IG S 5 UL R AL U AT TN AR A s 2) AR B AT A 23t — 0 X 5 o
AN AN A A A 453 DA R 3 2 U 0 R R Rl G KB AT O B 525 3) M Eaar
H A AR DB TR R PR, R IRBGE F MR 2RI R 0 REE, NP AREERIE M #CY
AT 4) MR SR AR S ZE R, JF R DU A AR S Z S AR Rt e, N
A AR AR S AR SRR P SR Bl (1 e
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A Chinese-Suitable Combinatory Categorial Grammar with
Categorial Conversions

Qing-jiang Wang, Shu-xian Chen
School of Information Engineering
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Zhengzhou 450046, China
wangqgingjiang@ncwu.edu.cn, 1152825510@qq.com

Abstract

To make categories of words or phrases in Chinese sentences correspond with their syn-
tactic functions, categorial conversions are added into Combinatory Categorial Gram-
mar. Categories of parts of speech and phrasal structures are divided into the classical
and the non-classical respectively by occurrence rate and whether obtained via combi-
natory rules, category conversion rules are established for parts of speech and phrasal
structures in phrasal structures. Notional words or phrasal structures collocate with
functional words by categorial conversions, making syntactic functions of functional
words tend to definite. Treebank shows, 35% of phrasal structure formations require
categorial conversions, and 99.67% of phrasal immediate components using categorial
conversions are notional words or phrasal structures, and categorial conversions make
CCG adapt to inflectional-absent Chinese.

Keywords: Combinatory Categorial Grammar , categorial conversion , categorial
type transparency , treebank

1 5§

©2022 PEVHEEZT YRS
R4 {Creative Commons Attribution 4.0 International License) ¥F7] Hil
EEWE.: MEAESMEASHE T (212102210495)

%:Jr—ﬁqﬂﬁﬁlm?j:z% i, 2022&10)%145%165

% SR14TI-552371,
D Sy % g et

&3
rh [H



HEESY

TERE ) S BB S B 2 A RN, ESEENMRIAEZEGEME, 2021) -
YHATEMFTEVET (Steedman, 2019) (Combinatory Categorial Grammar, 455 CCG) 2 JElsiEE
P—FY R, AR A R EUCE & R B R EL . IR RRNERES, ARMERAG A
TERTGE A WS S AL — M 2R —, s S, BIhEEANEREIL &
PERETE A A FITEREEE S 5, (Jayant and Mitchell, 2014), XEFCCCEAEEEIITHEIES
ME (RIS, 2016; THEE, 2022) -

CCCHATRIRAIERT (RIVERE) R H RERRIE R, FIU0 (Steedman, 2019)%seests
UK S ) 5 1R U B AT R RE LGB LB AT, sees = (S\NPss)/NP: Az\y.sees’ z y, X H A]
£ R AY(S\NP3, ) /NPH5 5 45 ANP1E A V£ R TS\NPs,, J5 & £ 45 ANP3 5 AJERMS, 18 X
Az y.sees’ x yFESE I N A T4 M A) 7L R BINPH AL AOIE s« A A) 75 2R BINP s FH £ 7Y
B XAy FEENE 1R T sees’ X7y o — MNANERBINT N —FREETIRE, T2 AR )1k
DIREST B9, BT i 2% FRIR R ANA R o (HR DR B aH & X MR G e R i (FARH
), 1995), 1HRMFE S, JEFRRR@E A GEET MR A R FEIRTI -

AT, JEBFIETERIRLINE T8 TORESS & — Ve RN, (B ESEA R PUE—
JERGEE R T — M EBERIHUN] (Carpenter, 1991), Hi& &8 5 A TUBES SN, FE2R
TH S 5 Ve AN o 2545 64T A FOVEIE AN N B 45 M FE S I ATE Ry, R Hn
WESEIINT R o PO BAEE R Z BT, FERERLZIFAN N -

KTWERLEAEDRE, BE¥RESEBEKF 0, FHmiAE € RmMELER, Halik
IR ICIR R B FET B S SRR R SR | T VB S5 HA BT Rt AT IR B A A HUNAE B 5
R AYFNAE LAY SRR AT LG R R AR R G5 R G — TR Yo lE I ST B A R R R A
SN A VO E A TEE R TR (CCG with Category Conversions, 485 CCC-C?) : {A/4t
BN iR 57005 ——R R, LEA)F451 B AT DUB o Y lE FE #45 [R] — 1 R B w5 i PR VR A R
W5 . CCC-C?H KoL 2 AVAZH ), 53C#K (Carpenter, 1991) “ial:=yE 04" [ £ VL IEH
WAIARIET, FESEZRER - ZfCCG-CHE A POBMAFENERHE, HeeiE i # H
£, JFBEZ I BARA IR AN R TR B AN, T AR R AN AT VR A A VO RE EE H LN AR A .

AXHOEEHETIEEW A TE: (1) EAEZEES—% B IOE W R IE S5 1 1T hE %
#e, BIR:RFNELELEFER o] LR T (e RLE 5 M 75 22 I ARG DR HE 0 - (2) @iy
BWE, TERGE A DOERTERE A &

RIEE2T45 A B TOWHETAREARTE X B3 B ATOF R M A DOE 5 2 KE, 54T
RS & FUNE S ANE R B0 B —— Wi, (SR SR B TR 4510 S ulE, RS 1R
TE A BE S 2 RS 1R F S TR, R — LR IR PRI AR s BT 2 B R R A
PP B A FRVORE RS ) BR67T A EE LTI A X DR e N CCG; &5 B 45 TIE,
TR N — BRI T W -

2 HAETOWFTETAREAE X

FETEEARTENE—MEn -~ np~ ppfis, IR A« ZIAEE - HREEMG T, 5%
FREL - A& JERITSERAE, PIEEZ AR . DOEEREE % BITABHE, RERIATHME
AJORE A A O ARYE, EAVORE AT A npHls. JuBE (Category) A ERHTIEZ (BNF) &
AR, EHAREEL (Slash) KA. o o SOSLIARXTHUIERE FHEH] (Steedman, 2019),
SHEMERTOE RTINS - ERER NG W ATETEN, ERERESEER, DR =5
P, BIa(s\.np)/.np - WTAETEWGRT BEVEREL, RHELAMRELER, G NRESE, TRk
BRI 751 o 2 BT ek BB — ]

SyntaxType ::= np | s | SyntaxType Slash SyntaxType

Slash ::= /. [ \. | /o | \o | /x| \sc [ /u |'\x

ToBEEERHINE REXAIE SGEE, HERAZEMAME (Steedman, 2019), BIAIERTEIRE
R S EAHN (5B <B*~ >BY -~ <BY) AILUCRRMEE, EEATH AL ZMH
AWER, wEim ZAEHN (>B?) AR AR SRS WEESE LS & - AN

TEUIGIREES (CG) My &, RIXHEAumEmEE (Wrap) « HE - B BRFRIGEHE, K L&
4541 (Steedman, 2011), #BE T Moses Schonfinkel 455 F (Combinator), #{Combinatory Categorial Gram-
marf %2 X — RIEHEEY RIS EE & T &4 & FRITURE I, TR 45 & TiRFETL" - Mark Steed-
manfJCCGEE R T 454 T7Z (Haskell Brooks Curry# 2 HB) TR AIEEA S, XMWFREENEHCCGHE
A TR BRI -

B SR EN R RS SUE, 140552301, B
(c) 2022 FEFEREESTTHIBES Y
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HEESY

(<T~ >T) ERMAEESMNER - H IR SDOE S MREIELEH, = 720 LA E N
HREERY, NSRRI REBAAIIRE . ETOWERERIIE G, o2 W R, 2 wkERE, [ gEK
B, R RS AR -

X/WY:f Ya= X:fa (>)
Y:a X\,Y:f=X:fa (<)
X/Y:f Y/olig = X/oZ:Xz. f (g 2) (>B)
Y\oZig X\oY:f = X\oZ:Az. f(g2)  (<B)

X/Y:f (Y/W)/oZig = (X/oW)/oZ: A2 w. f ((g2)w) (>B?)
(Y\oW)/oZ:g X\ Y:f = (X\oW)/oZ:A2Aw. f ((g2)w) (<B?)
X/xY:f Y\xZ:ig = X\xZ:Az.f (9 2) (>Bx)
Y/xZ:g X\xY:f = X/xZ:X\z.f(g2) Bx)

(<
X:a = T/Z(T\ZX))\ffa (>T)

X:a = T\Z(T/ZX))\ffa <<T

ANFTE B R A AETRE Z T, R AT B IRNE o <45 &7 SN B 238 5 1 A
T (Steedman, 2019), BIFfHE A)F BE MARTN, AN —2 DM, BaT LGS
AT - A NS Tens i 5 AEAEIEEE & B2 G5 AJEIEE MRS (£
PRI, 5K, 2020) - 18] B AT 10 S B> 18 B SR AU AT R S Yl (EL TR 3R ok B2 Yo R W
i, ARETIOWEEEANFIRE BRI, XS T JERE R HEE R i R - 7
W i 4 L S RAT ) HTRIVOR S SRR AL N AR L, R B AN RE RS B 2 LS Bk, T
J& T 1RA R -

3 TEEEEHALN K DUE 5 A KR

RENRESTIT AR, EEB RIS EER, AR L REET RS £ X — B
R, POEE ¥ BRI FRI b T FE R TER, ZEmEF LA RIaiFE (2R
1954) « JMFARE BRI T AT ATEMT, R iR R EIPREL IS [B TR T IR 22 (SR
2, 1995) . LML HTERE], FRL MG ERERART b, L+ 2=/, 7%
Ry bR e, T4 TR E RN IR R U . LT LR, SRR T AIERE,
RV AR PR 2 S A A VB AN 78 34 A1) 7 R IBE T (TEKIE, 2009)

LR R T AAS M, B WA fE T AN EMERER (832, 1995) - K
M, ‘BT, RS IAPTER AN, SErfE AL A T 7T RA) T R PR E T PR Y
[ern AR . (IURDOETR ) 58 AR XA MO R iRE (R AKX, EF&, 2006), A1
BEFFNAER T EEGANES 28145 . AEEREENRFAIRAT K, “REE
A IRIAR G AT —— R - PUBER, “KAEERMNRATER", MAREFERL, A
AER“THER", ARG TR IR REEEEE R RTEER, 1985) -

“TAHER” SRR  FREATRER AR - HERFAEIERRIFRE, FAE L REIRHER
HEZAR, MRERBFANE CERZTIKA - WREE M (GO, 2005), “HHE X AT
EIIAAE—ME LT ABT—MAR, X5TUWERAEEFRNTE —2), HRETOHEE
RIS R AR SR L « EIRBOR AL, FRRIABLFIFARAE R SN RS e M — A -

SEIREIA R AR, POERRAIEDEAT ESE B0 - EPUERFRE T
(KIS, 2009)F, FLshid'@ e, BshiaGaimmfraIhae, XA R HR &t &
Ehif R AT, WER AR SR AN, RGN D Z AP IR B, 44 1A f AT
ALY, LY RGN UL R, RS A5 B TEIE I BUR A O B R
TR — 2

ETIRITH AF AT A IR, AT LIRS D HEFR &1 9 78 5 H B Bm 1 A7 )
5 (B39, 1995), O A] DU H B & e 1 ) 7 i T E i R Y EE R D e, 1EH T R A A1)
TR ERTAR BRI RE (U AE, 1997; VEAIE, 1999) « WISRILTAH 3K - Fxt R 4171 T
REENL YA =VE WG iR, MR AR IE S5 1Y LR B0 A Sh AU ThRERT, b 224 I JE S AL Th e
R AT -

POEBRZ RAMESIRIC, MUSEORRLZ A, WERIEERIRARMRHIE (GRIATL,
2011) » POFA]F HAE & [ BRI 2H AR SR 2 AR — 2, AT AE A 2RI B A E Dy 1 5 i) A)TE S 20

HX BEESCIINESE A WIFTE RN, TiHERHESchonfinkel 2 & 5 R AUAR LR «
%:+~E¢Eﬁﬁ%§#k%%i%,%4ﬁ€?%§
pay
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HEESY

Hefti G EA RN ERLE 1S LU B — RAM AN E N — DB R A BRI AR, E&KAH
WS MITIRER G TRE T, A TISMHMSERE T ORTEER, 1985)  TMHAN BRI
iz, AEIESMNERREBRNRER, HE-MEMETUE25E SRR A
[FIRTLHIEEHE (RTEER, 1982), IXMPLEM A ZAMBRRMEES (FERV, 1990) . SSHESI N
BICCGHE, mURMIELEMATENGHH BRIy FVIRELE S TR, XS RAEME R A MR
LERVEON B AR B R R B ROZCR VOIS, e HuE IR 5 WSS &, KB T % -

4 T SAIRFERIA A L Y 5

HENAER S RIRIOEE, FEARMESEHERIEES SN, REHA
YA A5 B VO s T E TR R B B R VE G o 45 E A FIEE s A4 TR TETEWE np, H G AN
H (<) ~#@iRNH (>) ~  @irdEs B ~ FRAES (<B) 7515 ELHs\.np-
A E VLW (s\.np)/.np ~ A€ W B BEnp/ np ~ IRIETEEE (s\.np) /o (s\.np) M (np/.np) /« (np/.np) ~ Fb
VB WEnp\,np ~ (s\.np)\« (s\.np)Fl(np/.np)\«(np/.np), FFEIE (Subject-Predicate, SP) -
& H (Attribute-Headword, AHn) -~ JK H (aDverbial-Headword, DHvE{DHa) -~ H b

(Headword-Complement, HnC - HvCEHaC) - i&ZE (Verb-Object, VO) ZE45H T 2
HR o JEREE TEWE 45 A NS B ES 5R, X B O SHAREEME AT LUE &3 (n) ~ BhidA
(v) 8JEZ (a) -

SEIE| R IR FE I TR A RO, Bl EEAE E R AR e, EEME LX)
A0 F U np / np - H IR B m PTG 2 1R 2R B BTG . AN A4 iE] T TR B SRV E 4 B
fEnpfinp/np. 5—4BAHE, ZRERAITYERE AR B ES)iE - BEE D) -
XEEE B 1A 1) S R 53 552\ np ~ (s\.np) /npH((s\.np) /mp)/np . FHIGHE B2
[ BLR R B EETHRE . GNEOE & 1E P H AV RE 5 B Znp LanpF (np/,np)\« (np/,np),
Bl RICERTMNA () ~ BRNA (<) FRSERE, BEGRTRMHEEIE, 525
e EMEE, MEFRSEGAL 61 HEaNEIIRE -

RETR AN TR S AER S, BRI~ IR E A (FE) - MEERREBIREE =52
(B FFAETURE 45 A N AR« SEim 200 SRR RN B AN, ALk BE AR E i SEim . (FE) 1
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The Research on Automatic Recognition of the Double
Negation Structure
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Abstract

The double negation structure is a special structure of ”expressing positive meaning
through two negations”, in which the two negations have an important impact on the
semantic analysis and emotional classification in natural language processing. Taking
7= = P==>P ” as the standard, this paper makes an ergodic study on the "nega-
tion word 4+ negation word” structures in modern Chinese; According to the formal
features and semantic expressions, the double negation structure is divided into three
categories, 25 sub-categories and 132 common structures or constructions. Then, based
on the theories of factuality, negation focus, descriptive truth-functional negation and
non-truth-functional negation, this paper investigates the double negation structure,
summarizes the three conditions for the establishment of the double negation structure,
and designs the program of automatically recognizing the double negation structure.
The accuracy rate of the recognition of the double negation structure is 98.80%, the
recall rate is 98.90%, and the F1 value is 98.85%. Meanwhile, the program also obtains
8640 sentences which 99% contains double negation structure from 96281 sentences,
which provides corpus for the subsequent statistical based deep learning model.

Keywords: Double negation , Automatic recognition program , Semantic Analysis
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Study on Distribution of Single Item Adjective Attributives and
Appearance and Disappearance of “de”
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Abstract

This paper studies 77,845 single-item adjective attributives from articles in "People’s
Daily" from 2019 to 2021. Distribution characteristics, syllable combination patterns
of adhesive attributives and combined attributives, and appearance and disappearance
tendency of the word "de" are studied from practical perspective. We find the number
of adhesive attributives is significantly less than that of combined attributives, but
the frequency of use is 4-5 times higher. In the two attributive structures, adjectives
and nouns have a high proportion of repeated usage, but the proportion of their co-
occurrence is relatively small. Besides, there is a strong tendency to use "de" or not in
the process of usage. "De" has the function of distinguishing meaning and highlighting
information. Disappearance of "de" can make the meaning more concise and further
solidify the sentence structure, forming a specific or metaphorical expression. This paper
provides a basis and reference for the lexical semantic research of adjective attributive
structure.
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HE

ETEERMFIE T HUFR IS E S BB ARG T B4, HiFE(E SRS I5R
L. HETHERMREZEL BERNAANEEEST HAEER, EZTEME N
PEES A BN OB TR . ARBPRSI AR T HOSE SR TGP T- 2 UR-PF & A5
BHEFBRAGEEREETT, BEICENHRFE BEAE G R EN &S HAH
FEFFIERRNT . B 045 R Bon D08 A B A IR 85 B 2 AR, HBIRRF LM A T4
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SRAFAEEE B

X#I: GPT-2; FEE .. ¥ &K EER
Prosodic Effects of Speech Unit’s Information Based on GPT-2

and Mutual Information

Yun HAO! Yanlu XIE! Binghuai LIN? Jinsong ZHANG!
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2Smart Platform Product Department, Tencent Technology Co., Ltd, Beijing, 100083, China
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jinsong.zhang@blcu.edu.cn

Abstract

Research has shown that linguistic units carrying more information tend to be realized
with enhanced speech signals. Most previous studies measure the information that a
linguistic unit carries with its surprisal. However, such measurement lacks the ability
to model long-distance contextual effects. The current study proposes novel measures
of linguistic unit’ s information by incorporating the GPT-2 pre-trained language
model and mutual information (MI) between text and its phonemic transcription. We
examine the prosodic effects of word surprisal and MI-based information of final and
tones in Mandarin Chinese. Results show that more information of both words and
finals enhance prosodic prominence, proving the validity of our proposed measurements.
Besides, the effects of information are more notable on duration feature compared with

pitch and intensity feature.

, HE, 20224E10H14H £16H .
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1 35

EEERMEEY, FESHRA (WiF. "R TR%) T EEE20mEA M
S5FHEESERE . BE19299F, Zipf (1920)Mt A LB BMER S HiEEEREZ BFEE R
RFR: SRR E, BETEREISIK. FRFOHETES Y5 ERIE S 2SR5
FRIRHE T RIATIEYE: Howes and Solomon (1951) A& PLHFIA B 1A I 75 Z2 AL o 2 TR (6] 5 AR 48
BRI RAAME % 1A5E, $olHA b pr 2 SR R RIEE . Lieberman (1963)i#
HEZAE S IEMR R R [ 35 A) 7 A AT e, s B S T S & AT T i 5 5
AIIRERT K E A BE AR -

HIEE X FIE S E SIS & 55 T Shannon (1949)HI(E Bk FEIRRIES
TIMAAE BB ARS: EIESEREETREY, WiE A AKEELBNEERYEIESES,
M B TERE TRESESERHETHE. SEEENYS M BEEEEREN, U
R EE B L /N TT R (Genzel and Charniak, 2002)- 7£{5 B IRHIEAM L, Jaeger and Levy
(2006)$& i T8 5 Z 5 F B 2 B B1% (Uniform Information Density Hypothesis), AU
W ABU) T4 — BOEE T B AL Shannon BIE B RIS 537 Aylett and Turk (2004)
FEH T RLUEBRERFREES T4 X (Smooth Signal Redundancy Hypothesis), ANFZ A07E
TR IR AAETE ST B P BER BEAFENFEEEATER. AR EREERH
H/NEGE RIS, B E K EEEE RSN EERIEEE S DK FFRNERE
i o

B %2 i (prosodic prominence)§—BC1 18 A1 3 N8 B 87 75 FE 2 BUR _E AR SR Y
5 (Terken and Hermes, 2000; Aylett and Turk, 2004). #7580 A0 75 2205 M — AR TR AE B
K FE - TR EAEFE L (Terken and Hermes, 2000). B2 G E BRI EEME & ETS
BHRHFEMNERE. 828 KWIES B 47(Calhoun, 2007). BiE KIEE S5 EE I H I,
WEMRFREERRTETRITHE S BAGEEESPIRFMER KR Jurafsky et al. (2001)
ETSwitchboard HEEHE A& I HC1E H BLIF I ZE K Bigram N TN KA EE M. Van
Son et al. (2004) ET =18 FF 2 HAEEERE L IARE BRI P E RN FEMETERN SR
SREBK, ZEREMNK. FiR ISR 5 N -

SHE B E BRSO R EEERAENBGERTES, BFRZHARES T i g
= tlKaqchikel MayaniZ(Tang and Bennett, 2018), H ¥ (Shaw and Kawahara, 2019; Hashimoto,
2021) J Bl & 4 16 A 1E S MBS 1E S L (Pimentel et al., 2021). X THOEHIES HAMGEER,
BE201H2260 FAHBEE T EREA G AR50 DGE B SR ISR B R SR R B H IR
. E PR AMEREHT T HT T (kK EE, 2010). RTUOEFEEESHIBRIIRR, F)
(2007) FIKAIEH G HEEE RS FRIES, MERE/NEIEARNEE, HIFRHE
TEEMNSIT 7. Tang and Shaw (2021)FT1EEZEMBigram T 588 & ICE H A HIE B
BN K. EEAERYAE EERE, BMIT0ERE TiRRBRREEREN, X HEARE R
EBERR(EER - B EEEES)NERERE .

R JIEZ HEAN-gram R K A E RIS E RS ES HTrEERE, HIRTTIELE
S K B B R SOE Yk R T (Daland and Zuraw, 2018). N T BEARICIAE, AR H

il

P

B R E A F KR WS, 46055500, EE,
(c) 2022 FREFfEHESITHIES ¥ E

&
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PO TE S BALE B ERTTRE . —MESIATIIGESHAETEF AN EER, 5—
FEGIASCR- HIEEE RN TETESTMERNERR. HILESHKN-gram EEEE, ET
REARIN R TZ50E A BA H Rz ALEE Sy, BT 54 A AR BT = LI AT LA 5]
FIKPER B BRSO SRR R e UK PFEEAS BT A AR UR-F - SO Fiti A (Zhang
et al., 2008; Zhang et al., 2010)J &AMl £ FEBFMAITIREREM TS, ZTEUENFES
RIXTHERTE L) DT RAFE B (Zhang et al., 2010; Wu et al., 2014; Chen et al., 2016; Zhang et al.,
2021). ZITER A —MEER P DFEFFEME T 20 ARESENEERR, BFFE R F
Y B FZE(Wu et al., 2014; Chen et al., 2016). HIt, FATHEHFREESEMEEE RN
K- PrEEERMMAREND S EANGEE. ETIETHRZENSSIE KU 17108
BRI AN B B B RN, HE IR ) TR 5, BRI S AT BB S EE H
LegiOEIPREVEES

2 HXIE
2.1 ETEEEMNESEMNEE=S

BRI E B EMIEE T BRI R FERAET AE RN A ERIES RUNEEE,
= (1) R

—_

)

Hrfcontext®nZiE S BALHIIATE 5544 18 BB BRI 7 — ot B SiE 45 €
Ain/MAZE NI B1E B (Jurafsky et al., 2001; Bell et al., 2009; Tang and Shaw, 2021). &% H
ERMIB A, HYEE B AP EE RS EAIES RS (Van Son et al., 2004;
Priva, 2015); WHEMFRINERLE ER—TEEFH TEEZRMZE (Malisz et al., 2018; Shaw and
Kawahara, 2019). L7746 B IR AT DL B 89A] 55 B B 7R 45 8 R EPARac R RT BumifE, (B0
EXER - BTIR(E B S5 KRR AY_E R UK R A TA R (Daland and Zuraw, 2018).

STunit; = — logy P(unit;|context) (

2.2 NAR-HEEERER

SRS AR BHIRTE Zhang et al. (2008)F B X# R, DA THICGEIESRAIEIT S
8. FRIZERENATERAERHR, ARITEEMIINEER E(Zhang et al., 2010; Wu
et al., 2014; Zhang et al., 2021). ETIZHEIRNINEEAFME R T EMAEX T LN BRI 5E
HTIMNESEEFENEERE, NRIFERARTETRAAGEEEEFEZERRE L. 1A
HAS B HIUR-F - SO R B A (1) B s -

HAPWHRREROR, UGS ANEEGRNER, FERAWKNUHSEER, WERNF
RIS FTE SURIES . RGBSR BE TR, RIZHEW =W. RMES
Rt P REH TR - [ GRS R AEE BHE. WH AN FFEERBZESHIER
WG, TF MRS RAW TR ZE ReFE S HEALM. WE5HESEEAFZENEERE LR
7 (2):

MI(W;F) = HW) — H(W|F) (2)
EEEENT —THMIILZEECDH S — THILZE 8B 0T WD AT E
MI(W; F)RRRIEE R T I FEY H IR I6 SCRW R AT BE . SOR-PF & BE B K, UiEA

B PTG F AR R, SRA6TI-ARE5TL, FS, P, 20224F10F14H 2 16H .
(¢) 2022 FEPXFEEELSHHIESTELTIWERS
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(W O— s2Fanen —( F — samsann —(W)

RO

Figure 1: SUAR-F (- O LR A

RS o NBFE A R B IEFR B SCAR N 25 - iR#EShannon-McMillan-Breiman E¥#, IR (W, F) [F
I AR (stationary) 7 H AR & BT B (ergodic), AF(2) I LIESH(3):

1. ,
MI(W;F)ZT}ggO—Elog;P(WQ) (3)

How, FoRFTE PSRN NFRCR, BIWHRICE. A0 LURIEE S HE T E5
B P(W,). (3)EHEE N FEISCAMER A, CR-PFEEE B/
3 AXFHE
3.1 FNZGESEREGPT-2

Bl & VR 2 ) TSR SRR %R, HE OB G REEN ARE S BRI
EHITEE ST . GPT-252 FHOpenAT# H 1958 — AE T Transformersh 14 B K HUR T 2575 5 1%
T (Radford et al., 2019). HBEAIZEM) F Transformer FIfEIS 2R &84, IR B VRN T —B 4 €
SO T — 4 BIA pI 40 A . GPT-27E A R IARONER SURES LRI, IFR
TEZ WA A KE F A (IR sh &R ) E R T HAB T 25 SHAL . B0, Wilcox et
al. (2020) HLH T N-gram, LSTM, RNNGs fGPT-2 #& AT A) FIn LA AR Bh# B _E AY
R, KUMGPT-2ER R I A E. Hao et al. (2020) A IMCPT-2 HERIZETRM 252 A) F KR
SR BRI TXLM « Transformer-XLEEAMT)IIZEFHER .. ETULEER, KR
FFGPT-27 IR 15 S 8 N A Tl PG B0 e F 86 FREREEE, #MRAEREN
HE T MR EEER . B BEAESERA, GPT-27] DAEET 45 7€ /) b 30 A T &2 37
HILAER . BATEE T @) HEATHE: M RiFTeMBEFER, HETHG)IHTEKENNG
AFEREUATEETE A PIENERFR.-

SI(wy) = —logy P(wi|wy, ..., wi—1) (4)
N

SI(s) = = logy P(wi|wi, ..., ws 1) (5)
t=1

3.2 ETNA-HELFEBHESE
BATET OR-PFE EE BEIIR I —FT EOEE RALE R BRI A, EINERETIXRERR
B bR S KR 6T o5

(c) 2022 *h[E R CfE HE2
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W FEE AN R A TTRARE AT AR B0 %15 S AR R R R 2R (BT
HEANREENZEE), CASEEERMEDER. MEEFAUETEEINEERE L

MI(W;F) — MI(W; F) ©)
MI(W;F)

Hepa] IR REMEST B0, BFFEEE. FHSE. PRRCAWHMER S, MEFER
RpERETH A E . A (6) BN TpRRIIFH T A-PF EERBEDMRERE, BEBHRAEK,
WHNZEE ZREMARAREEB A, AHZEEHERE. EQ)ER T RERSCENE IR
FE=MARKESREENL TEBRETE, HFFRRHFEANLE, BT HEH.
HRENMLAE “ni(3) hao(3)” K ATREMRIDISRIGRE “IREF" - TR . EHSCRFPIIES -
MY e PR E G R E RN, B AEAWY X, ARESIEME TSR <&
G cwpErr B CfeREr s ik . HEREEFEENATERIEL T, BTSOREEEMN,
SUR- PREEAERED . WREINESOREER N, IR BE BRI N, WIZIEE BALR
ERIEED; RZ AR SRR, A2 %E S HIE Bt

MIloss(p) =

ni(3) hao(3) | m—)
RS fR55
{747 ==y n_(3) hao(3) | mmmmm)
w
ni(_) hao(3) | mmmm)

F

Figure 2: 7~ “VREF" EHHEE BT /IREI /UK FE WIFIL N 1% 65 5 ARt 1

TRETHEFRWEFAMNEEENEFIRNT. HE, —MOTHREFMIE, Hit
—IBPRRRME AT BNRETHERWM, JRIAE O FII AR ST E A RERI SURFPS1 - X
FHTHOFE—DET, BEZE T HREMESBAE B ERE E LTI R BTE ST
F. HJeilid B S RERGITE ORISR, FHRIEN(6)ITHEEKp/aMEE BIHK-

4 SENRE
4.1 BEIER

ASRIG BB ERLR B AL RUE T R DOE R AIETERE (B Sand 5KFH4, 2009) HF B EEES
g3e WERSURE &k BXMNOGEH M AI3016)1E, A ANEF12TFHEEESE 651, 6 1
) o FATHSEREEE T H A 189 N FENS N F- AN B A F - iERE R & & T S FH BT
HFEIRRE . AV Praat BA7ED FAREFIEM FIRI T BN E TR K. 5K
B/ ME - FIREAE. ERRERREERNETZE, RERNRAEIE 1245915

B bR S KR 6T o5

(c) 2022 b0l A5 o
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o EREZEST, BATNEEEEIRET T 28 NA— s, HR KNS s 2 BosT
UM EA T T IES 240 -
4.2 EERE

A 5T A8 B B A XTI ZRGPT-28E 2 D (2019) Y145 9 & 77 ZEGithub M Huggingface
AJGPT2-chinese-cluecorpussmallf& | WM EEM 512 NE, 1270F B 1 L7681 FE )2 17
it B@ﬁ”?ffﬁ?ﬁjﬂjCLUECorpusSmall(Xu et al., 2020), EEFEEE . X EoER 4E
EARHERFNE IS EIR BRI 5, BEURE B 114G 5012F . FATRIB YIS T 170
HHH H BBigrami® 5 4 DLE ’?GPT UL LG R AT X i - KenLM T B A (Heafield,

2011)#4TYI%E, f# Fmodified Kneser—Ney?‘i/z“L:(Heaﬁeld et al., 2013) AT FIFL B, JIZRER
HCLUECorpusSmall ' (IS EIRET 7>, B &2.3GAA A A0

4.3 itk
KRR ALER AEBE R 1L, ETRY wﬂMﬁFEﬁlmerTestr“ X AH AR BT R T AT
?Jaﬂ]ﬁ!:/l\l S & 5 FBigram MGPT-2 & S KA HIE BESD 5 #ﬁT@%r IRAEAIFE .

A EIRR RS T R E%EZ%E@T?E?’ﬂﬁa@@?—iﬂﬂ’]hﬁ%ﬂ . HESTARLZEAN
EI’JEJILxﬁU” BRAERHEE . EHZEMEEEZEW FrR.

o NZE BRI K, FRHEAE, THEEH, HFHRAE-

o BMHIZE YFIE T A/ FR, B/ ERETER, FREYEL, BN/
BEEAE, BAFESEINEANG/EET ML OTFNE/EE T, ATiER (F
Ti/8F), HTHULAC TEA(FNEet al., 2016)15 BRI -

o FEEDZE Hid HfE B (Bigram/GPT-2), BIEAIEMEE EIK (Bigram/GPT-2), &
VISR (5 B4R K (Bigram /GPT-2) W EEEMAL BRI, HXFTEEERTE
AT T VA— LA

FEEYASRRS, B Ien & E 2R R L A P H 2 BT R A E R, i AR
BRTEERARZENESE R, &5 AREEHEEEESET o3 AZT Bigram&E7Y
MEEEMETGPT-2 REMELRE, NS IMHEERAFIEL . BigramMGPT-2 =1
[E)ARET o SRR AT 77 Z M REUGIE ABIVIF<2.5, Ui & RTIBI N AE S B -

AR

5.1 (EEEXEEIFENF M

VIR &R B ST 5 2] &5 B 214 & U7 1% 20 51 4FR ) F AR A 1 B /8 08 M B2 1 4
F5APTR. HAEEMNBERREEEX BB IER IR K /NFJT 1, p (ERRPIE &
P, IHFERp < 0.05, BIEERN B3 -

SR EHAK GO R R, BMETE BEEEYEERMEZERM (Bigram: 8 = 0.037,
p=0.01, GPT-2: 8=0.038, p=0.04), BIRFEAGEEEBA, BENKEK. X507 AH
g S HEEEMNET ML RIS, tH5Tang and Shaw (2021)% TE IR L5 TR HH — 2L
PR H I E T Bigram FIGPT-2 FIEEEEAF B LN B KEEH IE M A E&E 7 (Bigram:

=

ﬁ

5

2@10H 14HZ16H.
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a - Bk A ONE ERCEE R oNI:]
BB plE B1E plE BB plH BIE  plE

i (A Bigram 0.027 0.01 0.012 0.18 0.022 0.04 0.003 0.81
GPT-2 0.038 0.04 0.019 0.1 0.033 0.07 0.038 0.82

L s 1 4 Bigram 0.062 <0.001 | -0.008 0.55 0.027 0.06 0.014 0.31
HELRRRR GPT-2 0.05 <0.001 | 0.011 0.23 0.009 0.44 0.024 0.05
= B Bigram 0.012 0.33 -0.037 <0.01 | -0.019 0.27 -0.003 0.87
GPT-2 -0.013 0.14 -0.034 <0.001 | -0.044 <0.001 | -0.018 0.25

o BEMHACED < 0.001 #*% p < 0.01 **, p<0.05*, p<0.10 .

Table 1: {5552 &0 BRI A [ € RN I 2 1

B =0.062, p<.001, GPT-2: 8 =0.050, p < 0.001); {HFEFHEA(F BRI KA T
(Bigram: 8 =0.012, p=0.33, GPT2: 3= —0.013, p=0.14)-

NTEERE, FEERMNMEZEAEZE . ETBigramMGPT-20 5 W BF B AN & &
BAMEAE REMMAN (Bigram: 8 = —0.037, p <0.01, GPT-2: 8= —-0.034, p < 0.001),
XEBATITEAE R - BT Bigram A B BXN E R BEA EZERZM (8 = 0.022,
p = 004), ETGPT2MBIABFEEN T SBEBERLZENIEMZE (3 = 0.033,
p=0.07), ZERESSH AL Tang and Shaw (2021)—%(.

W FEmREAME, SRERAEETGPT-2 WEGHEEBEM ARG EE /L [
(B =0.024, p=0.05) . PLESCESLERK, E=MEBIERIED N KEESZIEEERNT
R, T A R DR BE BN AR . BE B F B AR A A B R B AR
MAEE R ), X5 ARG R LA TEER . ARG R EIE SR
ZHEALEZE, ANEREBIAMPN, SEATOTART. 5 APFFRAR DM S B AL
FRE, RIMMEHMFEAELEEMAENBERAMEEESEE T HZAXRNVIFSRR,
RRERRFE— PRI

5.2 XEUUASRIEELEL

7T BRI % T BigramFIGPT-215 5 B2 1) &5 B 8 28 8 0 B9 AL 1] VT 1) BT AR
B, FATFINT X ELUIRAE B 28 L (AlogLikelihood), TR INIAREZD & 5 5 H LB I
WERLRE R IR T (5.2) o XFEULUREBOR, U BIRE B0 B EE AR AR A3 & S R 8. IE
#IAlog Likelihood 7 1% (5 B & 28 B X BV EAFIE R m AL A 5T . R ER TRCREM
WIS R

R (5.2) MG R ERZHEEEZEH A DRI BESHHI SRR, TEENEFE KRS
Al E R R . B, ETGPT-208 1 HE EX RS Hm e #EH ), Haiit T4
FBigram KIEFHER, XUHAEANR HOETIISGESHA N RIE 5 EERERH. £T
SOR-HEE BAG BRI A BAE BRI A AT LU RIS IS ROR, Ui T 3]
REMETEEENGERENESN. EETIOK HEEGERNPISMERAEEES, L
EHFIEEE BRI BRSH A, ETHEALERNHIL; HAHETBigramiU# £
B BRI TARES NG AR, £ TGPT-2 KEEEE BRI KRR SR N (E

Fot P ET RIS S A RRIRSUE, 4605500, ME, P, 20224E1014HEI6H.
(c) 2022 HIEAPXER¥EWHHIETFLNERE
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FERE B A FK HEEAE | BFELlE | HmEAE

e Bigram 29.49 -3.18 0.67 -6.42
BIFEEE

GPT-2 47.64 0.25 7.73 4.76

. N Bigram 115.5 66.7 74.17 70.13
BIEFEAF Bk

GPT-2 41.77 -2.99 -3.06 74.62

Bigram 37.57 6.74 -1.31 -1.51

FREEFERIL | GPT-2 16.44 1.7 3.14 2.67

Table 2: 415 B2 TTHAFINEULIIAE Alog Likelihood

i 0 Bigram BUH, ZEMRTRE AR S BN FURSS T Bigram B2, FINE EEMRELKS
B EEEH BYCE, BETBigam@HIE BRI TCPT-2, WH ABAREL 5
B

6 SESITIE

ETHEREABEMENESMRINNETHNHERESES UANIEREEE 2
% (Lieberman, 1963; Aylett and Turk, 2004), HiZIGHEE SSIFAEEES 1ER (Malisz et
al., 2018). ABFFTIE T B TIERIERSRIGIRA T ROERES B0 (BRiE. BFIEFERE) 1ER
BENEEREZEE (FK. SEME®R) . T EFHAHERG B TEE, iR
TETMINGRESEEGPT-2 MR- HFELFEEMEST AN EERENEET . ERINRE
RIPIFR T 15, 2T GPT-2f41HA 517 5 B 2 4H H Bigram R AU B S B & H I B4R T
XULAA T A TR, TIZRE S RS iR (E B2 /T AR I g ARIES 7 Y
HRUIG,; ETIXRPEEERNIEHE BEEN TR HEN KF EZMIER M, ¥
BT AR IR ARUE . BATERZE R T POEF G BEXNBRSIERR, (HHBN S
ANEE, FERRAPFHIE LR SHIAAT. MilEBREREEERIEST RN K E R BRI
b HE— ST EH R TINS5 A % S AU S (Athanasopoulou et al., 2017). ZARAF5T
KT EREERENPIFRENZ T RS HRR, HRERZRTESER OE SRR
WERREM, ARARA-PHRRREEE.

HATHITHREE RS T FAME 5 TUREBIZ (Aylett and Turk, 2004), BIEIREREAESE
SHES T HEESHERENIER, 7 B AR DOE H F Z G BB RN R AL -
FATH RN BT N-gramZiT HIE R B S 18 1l /BB R 20T 5 ©F &9 5% SEIa k1R M3
W, (EXRE S BRI AR R BIA R R 5 ARIE S RN Z R R RARFIEER D . FA
PISREE Y, BT GPT-2 AT R NG B &5 HE T Bigram& A 105 B & X B AR RS AE T3
PEERR TGS, EXNEEZERNBLRETI EFEE - EER. ERRIITIRF,
FATHR 2t — PR R VOB PR E O 5155 (5 R EARRRIN LM EIER, HEd5IA
HARTONGRE S B MG T A GO F 20 E R BT E A, #ERREFHAFEESA
RIEF 7/ HRHR AR

Bus
KTEBEFRERERBILSET R4S (20YJ040002) « Jb 57 E K248 01 #5°F

B R E A F KR WS, 46055500, EE,
(c) 2022 FREFfEHESITHIES ¥ E

&

] [, 20224E10H14H=16H .
B3RS
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A multi-dimensional analysis of register variations in Chinese
academic papers of Humanities and Social Sciences
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'Research Institute of International Chinese Language Education,
Beijing Language and Culture University, Beijing 100083
2Chinese International Education College,

Xiamen University, Xiamen, Fujian 361102
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Abstract

Through self-built corpus of Chinese academic journal papers in the field of humani-
ties and social sciences(more than 9.2 million words), using Multi-Dimensional Analysis
to conduct factor analysis and dimension identification on the frequency data of 111
language features, it is found that Chinese academic papers in the field of humanities
and social sciences have 7 co-occurrence patterns: descriptive vs. interpretative, con-
ceptual judgment vs. behavior reappearance, spreading and development, existentiality
statement, counting and measuring, expression of hedging, sequence and connection.
Furthermore, one-way MANOVA and cluster analysis reveals variations of academic
Chinese journals between humanities and social sciences exist in 5 dimensions, also re-
veals variations exist within 6 dimensions among the disciplines of humanities and social
science. This research provides more objective and pertinent suggestions for academic
Chinese writing, Stylistic-Resister Grammar, etc.

Keywords: register variation , Multi-Dimensional Analysis , academic Chinese
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1 58

ZAREATFIS SR AR EEZT AR, HiBEEEERICA AR - e R ALEEN
R, MEICIERNERS (EER, 2004), 5302 FESMEX 5 - BERShHE D E R T 8
TEETH, 2007), TAVIREERNEE, ZUHAEENENRERRZGERAEIL, 2012) . EEE
554 8 1 P IS SR AH R R ) — B = 288 (Biber and Conrad, 2019) « fEZARIBMRAZTR, NE 2R
SUS TR S FHBRARE, WMER&EERFERNEE . B8R EREBINE S FFIE L H
AR RIENL, BESHEIE DOE AR B R B .

bEE 2 4EE S HT1E (Multi-Dimensional Analysis) B HER5E3, ITER¥EE N E LR
B E 15 {8 ¥ Douglas Biber(1985; 1986; 1988; 1995; 2006; 2014) T 512, fEBI AW E G
BHEFE T TGt 7%, BENESRHEEIERF S TRAES (AIEE) , NmlEl
AR R TR R VB 1G5 28 BB W (Biber and Kurjian, 2006; Biber et al., 2016; Biber and
Egbert, 2016; Biber and Conrad, 2019) - TF5 =178 H1(2001) LR R4 (2001) 2B N F &
BN BE L S ITIERSTER, HEE LT | A [ 38 5 22 RSB E A P T 5 18 5 2 R IE 0
TR (RFEA, 2004; #&, 2012; BHET, E4HE, 2020) -

HEIMARPOEES B RN HE ST HE, Zhang(2012)% DOE 1S AI1E 5 28 74 il
T2, RER(2014)% 216705 O EE BRI TOEE S L F N5 MEE,; X
F(2019)IR 5 H PGB E AR 7 28 AR TUREBRRT X $(2020) % H FEHLAR AR Flk-means T K &
EER T B8R =FOURRESRHE; RFRABS(2021) & &% 21410055 17 1) L HUEE
BT DUE B R A B AL R AT « X BESCHR K £ 48 B 0 W7 1R T ROE I 5 F0 5 SRE = A0 BEAT
5, BRXNVOEIEGRIES L R#ITIEERNEREW, R TIGEESERMRANE .- |
BERE, EWNERT IS HZHEE S ITIEN FARDGEH T AR A T & 1#E 55
5L B, ARSCET R R SCAARBATRER, 2080 - RS 822 R POE B s 118
FARIEUL - AT AR R

(1) ZEASCAU ANt RN 2 (8], HSCEARIATIRSCHIE B 2 A MR 7 [F] 2

(2) FZEASCAUS A ERFI AR R, F SCEAREA TR SCAE & 2 B A B R R [[] 2

2 WREIt

2.1 ERESER

RIS A T AN R, A SGERCSSCIA- FRHHEA BT ALFIHAT], A SC2ER
WTERE (ASCHEITFE) « HA, ASCASEGER AR ESCE - i B2, Rt B
Pt ALY, SR . BRI AN B E CSSCI LIRS T2 R HE2 i i AL
FIFEAT], ERETEMFERN BN L R ETEAL T OREHEH - Bl IEREESE) | N
B ERIELIHER R E R IERL, HiT9705R, 29205 F, WK1

2.2 IEERILEREL

AXEGIRDOER R, ZHBRMTACR, BYICIOEEFHFER R, H21K11150
GERBRA) | W RIVRPOEIAL - 5% - BRSSP RE R R N BTSSRk
WAL, TRAAELNES - FNET KRR Gl BRESRERIIRNSE, S EMRE
BAMER DR, DEHEE RS2 RKF . BENZTIAA, ZHUERERDOEESZR
HUL -

2.3 TERHETLALLH

N RETEERTE, BIPRSREARIIMEE R BEWH - B%R . Mix . 5530
FOCRE « SR F N « (I ANLPIRDUE 5317 R GO0 R AT S0 i AAPE bR -
F AntConc XA B 9 FE 7 Text AnalysisX & SR HE SRRSO TIRR S 50T, M
A— 3, JEIETE S HIEESRCRNE TR HIURR, 1ERE S IR A -
©2022 FETHIEE ¥ AR

RPE (Creative Commons Attribution 4.0 International License) ¥FA] kR
Ohttps://github.com /NLPIR-team/NLPIR

&

B R E A F AR W SR, F560-556901, mE, T, 202210 140 & 16H
(c) 2022 HIEAPXER¥EWHHIETFLNERE
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A3, 2F 18 B T R FH
A | FEDCE PR 104 | 1327 487
Cragsr=) 68 811 081

[y s (ikRrEW, 57 924 922
GEAHHFT) 41 721 352

T (E 250D 160 507 775
(F2ahD) 130 508 306

aw s 2y (ZFFHF) 109 684 100
(250 68 755 321

Tkt (2 2E0H57) 47 713 853

(FE A ORI 53 440 443

b (P EE2) 72 922 832
($FR=201%W) 61 874 337

it 970 | 9 200 000

1 BRI R AR

2.4 HFHTSHEERL

fFEFHSPSS 22. 08K 5 5 FAAEM R EIR #ATT R F o4, BB S 4 E - KMOBUEE
P E%70.884, BartlettERIEF DS 5 Hp <0.001 (Approx.x? = 57813.725, df—=4656) , FHA
BARE AT R T 8T « BRI RN SRR F, FF LAPromax 5 77 2tk 7 R i
. BN ARG A E, SERARME, EREITNEFELER (BT ER BERER
N42.913%) |, HEBRERILESE/ N T0.30FHET, 15 F60T7E 5 FHE L HHRE -

3 ERHEESURKYEE 31T

BT, ASCRIIIRA] A SCHER R SO RS ST 7 4E B 5 RIS S HL s (-
1% i Biber (1988), % far (B8 /= Ui B EL R4 B A DUREOR, AR SO IEBREE « 1 S AP IEAR P H T (H
WIIE A 7> N IE AR T AL, (OREAE R —HEE R RIR AT - B DERER T 65 77 M
IR —2HRFEEE (BIONIEMEA FSHE) | WAl S5 RARKRARSESE (BEIERBHE R
BAFE) , HIZP AN IESRAE R LR i i P R I E AN

PET, ARIEVE SRR BRI S, ISR A REA EITE RN, SRR
SORAETNEE LR DL - R ECRINENL LG BE, DNSSURRIESE R, SRS LR —
HAil LA TRCHE . DU SRR SR AR gEE 9 (E, 458 BAESUR, 25
K ASCHERBHE S ) 7 AT A A 42

3.1 4EE— WidtEvs BN

AFE O ABUIEFRAE, WRK2. B, RARERBEMP RS, ik o s
ARG, TR SR AR SR (B, RER, 2000); <RI AR EEE A 3R A
. BOHE A ELUEAAARNE A, ZHTRE BN, shifg, RHEIF 7 Ishi &
FTERARVEE; “RrfgREra) « “5— AR T Fe I E FIAEEY) - DL LS EE = BiE
FRAEY B —E S BRI RE -

FAFHES, A AR A KRN SORE A E R, I A FEREREE
o “Ehiain. &R AR B2 TR SRR E R - RS R

VRFACPIZEER A NER G EAR, ZE Y 0 2 YRS ITIER EEE - REALIAZA K 2AHEE ADr.
Douglas Biber#Z XM 1EH, BIIEEEER - fElt, FiMDr. Douglas BiberZUIZE LA LS |

PRIBEREZR (RDGEBRERIE S FEMER) | ARSI ohid - JEAIE - BRAX RIS, #m
WSRRAET, £ N=1KF: &EH (Fi30%) ~ PEEH (31%-65%) - EHMH (535%) - %12T0E 5 FH1E
MSRE A ER S, SHMBESFIEFEXYES -

B E S A S, 560169, HIE, th
(c) 2022 L5 B3 A IR & o Tl

&

2022410 14H E16H .
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453 EERHE B EH EERE B E
(B B ] 0.974 I 0.326
TS 0.855 EixE A 0.324
HAth % — AFRAIA 0.726 A JEH A 0.323
PAF”, R 0.697 A JEH H 0.320
HHE A 0.694 FEFESE A 0.320
B A 0.671 | F— AW T 0.312
TRRARIA 0.587 R 0.307
TEZA: 3B A 0.544 CYINEAT -0.313
Y — hiF. FEEA 0.476 T4 1 -0.318
R | 0.457 2 5hiA -0.372
[EUREI A 4 0.445 2 A -0.392
BN 0.421 B py -0.457
HIE 4] 0.418 AR -0.573
JEAA]: 1 0.407 B BN -0.586
I 6] &) 1) 0.399 AN -0.659
HRiE 0.341 IZiRsN -0.930
IR S 0.328

2 EE—HNE S RHIE R E AT (E

BPEEATEE . SRRSO (2R, 2004) , & EXCE 1R )2 R0 H E2CE AR ThRERY
TEALEF T B (KR, 2015) « XA BGRIVEERE, EHEMTHUAEE. DNE
i BRI T

R (1) Tk BTN, A AR S IR 4 — AR 4 1E [ RF AR
(e~ gl 10~ vid) o ZIERE S TS EEMENA, MRk, FERR
W5 LB S JTEUHE L DLRIESIAR SR WOAS BRI ™ 2 (R, ZRERSE, 2005) «
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A Semantic Study of “One-Adjective-Quantifier-Noun” Based on

Corpus
Ning Wu Zhimin Wang
Research Institute Of International Chinese Language Education / Beijing Language and Culture University
1261066160Qqq . com wangzm000Q@qq . com
Abstract

The “Numeral-Adjective-Quantifier-Noun” construction is a type of structure that is
widely used in our daily language communication. Based on the analysis and observa-
tion of 5710 corpus in BCC corpus, this paper studies the semantic characteristics of
constructional adjectives under semantic restrictions, the restriction of physical abstrac-
tion on constructional noun components, and the role of quantifiers in the formation of
constructions by means of word frequency statistics and Pearson correlation analysis,
by which to find the key factors that affect the establishment of the “One-Adjective-
Quantifier-Noun” construction. The results of statistical analysis show that adjectives
with a high degree of separation and measurement as their main semantic feature and
nouns form a high degree of semantic harmony with them, that is, nouns with low phys-
ical abstraction are more likely to enter this construction. In addition, the appearance
of collective quantifiers can reduce the physical abstraction of the overall construction,
thereby enhancing the possibility of the establishment of the “One-Adjective-Classifier-
Noun” construction.

Keywords: Constructional semantics , Semantic restriction , Physical abstraction ,
Corpus analysis
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Abstract

This study introduced “entropy” to quantify the dispersion of second language (L2)
learners’ phonetic errors. By comparing the error rates and error dispersion of different
phones and different proficiency levels of learners (elementary level (EL), intermediate
level (IL) and advanced level (AL) ), we found that: (1) There is a high correlation
between error rate and error dispersion, and the difference between them reflects the
difference of error distribution; (2) The greater the difference between target and native
phones, the higher the pronunciation error rate and the greater the error dispersion;
(3) Compared with the EL speakers, the IL speakers’ phone error rate decreased while
their error dispersion increased. In summary, entropy can reflect the differences of L2
pronunciation distribution resulting from the influence of learners’ native language and
L2 proficiency.

Keywords: L2 speech acquisit ion , pronunciation error dispersion , entropy
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BRBAFEN PR R EER O EUE, B4R .

18% 0.28
16% : 0.26
) 0.24
14% :
: 022
: =
5 12% . . 0.20 &
= : : K
£ 10% : 0.18 %=
Am
: 0.16
8%
: 0.14
6% : g 0.12
4% : 0.10
EL IL AL

e e e
Figure 4: ¥+ A 7K B AE S & P H 5 SRR SOP A F iR HUR

W E4T LLE W, WNWIERKPEIGRKF, 2)EFTEFHEREEERZS T
B, MPHAEHEETHEANZ2TNEMBLEAE TENARBBEHCERLESERE
NP IR RS R R S BUE A R R EU0.966 - 32 FShapiro-wilk 4 Fl X &
HEEATESHERE, £RER, V1. 7. 521K PFHNEEERRYBLES
DRI (Ppr=0.115>0.05, Pr,=0.276>0.05, P4;=0.419>0.05) ; =KX HFH* 7 HL
A BRI N R IES SR (Ppr=0.033<0.05) , 1L~ ALY RN IEX 5
(P;=0.287>0.05, Par=0.136>0.05) o £F%J{# & ES MWL ESSMrER,
1743 B0 F ECXS RE AR TR S AT Wilconxon i 48 %5 Z2 1 [RI 4H B 85 R B AU R ZH B & F R BUE =
FREEE. REERER, WNEEFHEREREE, SYRKFPMEEL, HRKPEIEFERAEE
BRETHARE (t1=1.706, P=0.103>0.05) , MHEANFEGHRKFES)ELZTEREL
ETFE (t=4.38, P<0.001) ; NABHERDEERE, SWIKFHEL, FRKFPE)EHE
B & FEARDEUE AR EZE (2=-0.574, P=0.569>0.05) , T FHEKFEEHFKFE¥SEH X
HHIRREE N (t=4.38, P<0.01) -

B R E A F AR W SR, FI9-H8T, B, T, 202210 140 & 16H .
(c) 2022 HIEAPXER¥EWHHIETFLNERE
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R _EIARHFEIER LT LB, WHIGOKFEIPROKF, BRI EELFHREMEL
IR BUE A MERER AN EE, MREIREZ MBS LM EIM AT E, RAY)
GOKFRI PR, 23] EFRERR NREMEIR D BUE 2555 LIRS, WP SoK-F2E
PR, ZEERFMAFTERDBUEEE N, MNFREEHKF, 2IENEERE
WHERRTE R BE P H B iR R R B A ENE B3 T -

4 e

AR S B E BT S RRCRAVE WA, AER R —FEAR AR IR T R F R
SEUE, FFEZESER R I B RN R ) B A F RN AR TR . AETH
TR BN E R BRI G & B IR DBV LURAFE K22 B F R ERR S A E R
3 BURE N 7 TN 45 R AT

41 FREEHRES R EH R HULTR

B ESIEEIEMERE MY, I EHE IHEE I ERRCREEZ B B H A
T2 BN (Kuhl, 1993; Flege, 1995; Best and others, 1994; Best and Tyler, 2007) - Flege
(1995)7ESLM (speech learning model) H&H T —RF| ZEEE I EHNEL, HPEHE: 1.4
SJEEES HE A SHMELEN Z BB BEEENRM, 2. iEESiHENNE 2%
ZN I3 (equivalent classification) HLHIAIFEM « L _EABGS 4 Bl 22 ) 3 — 1B — 78 ) 52 W
2313 ZABE S BN TE N ALY 5 DS AN B 2R B S 845 R AT T T, ARAE T A 5
FR AN B B E R AR RIS RS S 5EHER L E I HFE = Z” (identical
phones) M & FHRLIATHHLIZFZE (similar phones) , — M B 1E AL S RE
BRERENEAE; W TEETAEERPEEETER” (new phones) , HAETHMIZ R H H Al fE
AR, MTEMNX R TR AT WA St 25 (SR, 1984). HTEEETRS
HIEBEPHERERRKR, ¥IEHEVULREZ BB ESESTRENERNE,
I R 2 S I AT BEAAAE — € ORI, B o W 4R 5] 2 S0 8 AT BE SR ] AR e T 1B &
s, SNEEELFEERHMUER, HTHUBMESEEERZNERE, REATES
WM 3K (category classification) F| 5 Z MK BHERESVOMET , JERE GTEET
B (composite L1-L2 phonetic category) (Flege and Ocke-Schwen, 1997). 2K, FiRTMIA
DO AN E ZIETE S IS B 4E Rk AT T, XA F 15 S 2 >0 38 7T LU IR & & B IR S gk
T, RZIENARE RO BB R E AT, A EEER PERERIR,
BETHNS&EES, MERREHETX N MEEE R #TER, KNZEFE R BUER
AN HERIE R BRI MR E R 2FT L, BT MBS EEH AT O R A AL
RUHATE S, RERERM D EUE MRS RTFERAPRE; “BARTESLMAPIEE S R TREN &
MESRRY, HESRN RENFEARKIAENE, ENTES 3 3E BE R AR S 20 N B PE T
%, TEFIEETOEENLZAT, “PAESR FRAEZHAHERXENSR, AEHEREMRET
TERRIKF

RS R B HEIREMA TR BUE N D a2 B AR 5] 3 7 W 0E21
AEREN . RIELARKERATULI, SHEEREAHRALXETHAUME T TIERE
Fmfm] - nfn], HEEb[) - dlt]- gk ST E AR ITA MR T L, E R R
WA A%, H B AFEAEzh[ts] « chlts?] - shfs] - r[z] B H R AT IANTHEE R (BT R,
2017)(?), HXNELZFHIREMELTHE RS E RS, ERMEUTERE NIXTEREMAE
RS EUE AR . A, AEIEE Tpph] - t[th) - kKNS “HFEEZE7b[p] ~ d[t] - glk]H
EEMNILE, EMNBEREEZE LS EFHFEHI, EXEHE R EUEH
B AR Tsfs]~ 1]~ )& E, MI\BLAFHE RS MELEBER, pph - t[th] -~ kKM R
W G F B R HOAN G SR S B b(p) -~ d[t] - glk], BPH AR5 #H FEAE Hbp] - dt] - glkPRE
Hipph] ~ t[th] s k(KMo “PEAEFT R RE RS MEERWAHEME, ZEERSBERIN K
o PIRSERGAE AN ENIE T SLMA i S IS4 AT, X5 3] F AR & &R B R
REUHAT TIRR, WE RN ZEEE BT K B E S H R IR R BRI it —E 1Y

>
ZHE .

B E R S AR IR, B98I, B, PE, 20224107 14H £ 16H.
(c) 2022 HIEAPXER¥EWHHIETFLNERE
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4.2 AR ZEKFERERRS X FER I EETR

Slinker (2013)f&Hi, FFIMEHIANE—MIITR - PMEERIES /YL, XEEER N3]
BAEANR] B2 ST B BUE FHANR] )27 5] RIS AR 1T RGNS B, - Flege et al. (2021)#ESLM-
r (speech learning model-revised) tH¥gHI, X2%>]E PR E R H FNEREE S HEHEFHFEN
BEHTERA S, BEEZIIRANIRAN, FI)EF RS RHEME EEE 5 BB T HE
5, T2 re) S ) o YL -

AR SCE A AN R K B AR 2 ) B PGE B BIFOURT LB B, IR P 2 oK
F, EIENFREREETHEESMA TR EE 2V L&Y, BREREMAE
AR BUE R R B BE RS, BT A SRR T M A F R EUE -
TR HTAERL: WIROK 238 TIEA BHRER R, £%] FEEEA SR HFEERE
FRM CETRIES, ATERAONRTEZENEETRERES, FRERNDEERD,
ToKF22)%, —HHBEREREE—EW TR, FRN%33E M EEE5EETHE
S, Fulh TIEE SRRSO, EX—dRBThARAME S E RN ZEN, E2
PR TR SO R R P AT RE MR R B 2 R AR R B R, TS AU & 56 1R 0 B 4
e NHREAKFEFPOKF, #2)EBFTRLTNEIREMA TR EES 2 ZE 1% TR,
W) B R R T RSB, AR 2 F IR, T E & & A E P8
AN, BEIREMEEES IE—EEE LA URBREFNMEETRAALAHBTRENKEE
#(Selinker and Rutherford, 2013) -

RN REN T AR A SEREE R, IMAFERE TR EUE LA BRSPS
ERAAET IEIBARIES, UAAFERENRENEERMBERRIEHFTH—F
HR -

5 R4i5RE

ABFIOR R A5 FIUE R 8 % S R A & SRR UM A T 57 1, £
BUFRI: -, BEEARSERIMER N SHEERANARELE, K2R
BLH ) E K TR E, IERRAMOR T, &5 MR R
i, BT, SRS EHREENERLN E I H NG E R HREL TR
WHEANPN: —HEESEIEBETEEREA, ATHRELE, B2STHE
Ki B, EAEEp) - ] KRR EHRO B RIET S A R UERRN LT
e PR NG e SEEND IS TR vy S S
b, YOS S R A BHRE FHETA TS MRS LI, PRk ER KT
SES IR B HREHL E R MEMDE M AR IRERR T (R TN i8]
BT HRER B TR, FR & B2 M — R R B2 (R T )
HE— RN RO T R L BOR L — P20 B RS AL

AR NN EEE AT RO MR, W) % BT RN RS
X % SV ARUR MO T I HRR, h TR ) R MRS T BT - SR
HIRUBT S R B & FF SR RIS #, B L2 AR RS
WFHEEREA B EAIHIF AR

2% SCHK
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AERtEE REPOEEFREE DB, L5t 100083)
ganjiaming723@163.com, wangzm000@qq.com

W

JUEOHETACHIRZ JLE LT 5 P R E 2R ) « ASCER T OBAR B, XF8274L7-
12% PUEBHE JLERIT AR, WO H ik 7 i i) OB AL, R AR I E 1
A, R#BULEOHIELE AL - Bl iR a i, LERCEZ RS EERAL
ALLEE S AROORIAL . [, LR A BB AT 5, e HY R BER )L
HEEORH TR RN - JOWE SR DUSCE R SRS o Ak, @ PR 5T L AT R
RIZ, B4 LE R 00T C S REE R T ANE i, JLERC & R R R A
PImERALE T BEZN, HEAE/LEHHIAN ETEEER, BRE. LZXE
HIRNC R AE & B A -

I JLEL ; OHNENL ; T SRR . AR

A Study of Children’s Mental Vocabulary Output Strategies and

The Factors Influencing Them

Jiaming Gan, Zhimin Wang
(Research Institute of International Chinese Language Education,
Beijing Language and Culture University, Beijing 100083)
ganjiaming7230163.com, wangzm000@qq.com

Abstract

The study of children’s mental vocabulary is an important part of children’s vocabulary
research. Based on the mental word list hypothesis, this paper investigates 827 native
Chinese children aged 7-12 years old to collect their mental vocabulary in their brains,
and uses the basic lexical sequencing model to extract a mental vocabulary sequencing
word list for children. The analysis of the word list revealed that children’s vocabulary
mainly covered life words and learning-oriented words. At the same time, children’s
vocabulary output has a chain of thinking, and children mainly use scene strategy,
category strategy and word formation strategy in outputting the chain of thinking.
In addition, the investigation of the factors influencing children’s vocabulary output
revealed that children’s vocabulary output increased with age, and children’s vocabulary
development changed significantly from the lower to the higher age groups, while gender
did not differ significantly in the number of words children output, but boys and girls
had their own tendencies in the categories of words they focused on.

* BEEWH: ERERELSEKRITE (18ZDA295) ; EFRIBZRAATE (ZDI135-139) ; A REm AR
W 55% (19PT03)
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Keywords: Children’s vocabulary , Mental vocabulary , Vocabulary output
strategies , Influencing factors

1 58§

JLEMIAICEHEHE ) LEEBSHAOLBNEESR, LEREALBEES, HEF
EHBRE . FEEARRS, FEEFRT6S LT JLEMIANCE M - B R (2017) DA
Hi3-6% 4L x4, ET)LEIEREE (CHILDES) W57, W4h ) LERIFIC R85 & Bttt
W50, FEXTSRin i A R T K, KBS LIALE BE AT EFENMEER, W
Pk PR R B R . B . SBIES(2012) B T DUE I LECS HI LN R ORI & B
oL, AEIEEARZRKIFAEEDGE L ERIES A BT SRS ESHARE T2
o HDERS U NEARER I LE NN S, RILESE(2018) & B1-34E 5 2448 M 1B RN A1iR
KENDEMEER, EHEHERAELE, ZERNEINELE, ZEEEEHPHLER
Wil EAG7KPRIL Rl B R E MR ER

JUEE LS R R Rt E B PR JLEES LLET - 4N (2015) K B, 18-24 A
BAR, SR LE R A BE EEER, EHEPN SR A R KR . 385
F(2017)FR, JLES-6FHT, REZFFEAR - # & BEARF LB ALN I LEZIFILKTFEA R
Em, ERUUEARNRMREKR, SFRARRZ, HEBARRT - DA 2021) L, 7E/L
HeS N, HIfCAEAEFSHEAIES KA BB REM RN ES B& X

BTN R AR A T EAVRKRIE %, 6% LIERJLENE FIREM4° JLER AL 2
KA A KBS AL H? Ef SR 6% DL LEE RN i R R B2 X et
ERRAFRIRE . K, ARSCETOHEIECER, X7-12% /@i L ERAHE, 8
JLE O PFERIANL, SREULE OIEIRC @ FiA R, 7R LRI SRS, R ER
SR LRI 5 - BEsa] AN LE TR BBIR (RG22, X ) LE SR
WMEFEEBER L.

2 JLEOENATLE FFid R

AN (mental lexicon) FIMEEH19MH2260F AL AN AT O FE 2 K Treisman (1960)$2 Hi |
AT IR A K i ] U B ] < U BB ] ¢ AR SRV N R A 56 B R FR IR AR A P ER Y
—MEAFR, XMEAREME T REMIAS, BMAZNESHRNEE 85 UOALERFR - O
AR AR IR IR —E 17 ALV R, AT LR B AR R AL (578 et al., 2001)

OIRIRICAR R T E R Z , B T2 B AR B AR % o SRR AR i F 2 15—
TERCE BRI, ZRAZARIE RNEOR S SR o Bk 7 VAR B e IRGA , #aner H ATATE
W2 5 RN e - REOR e EUR SR, RN BRI B 45 SR = A B - [RIT,
BOAR I EMA T HEZE R EMHFRE, Hl A kSRR TREOAR EMTeE, & TS
S5WEE, XA THRELE RN EREICIE A A/ NIRRT -

N T BRI S A2 PR AR, AR BRSSO B ARSCR A LE B E & R
1, A LERH FRRID R BRI, sRMREEI T JLEE%, O ANT T, ARRILE
JOPH TR R SR AL B T B =S (A

AILULEBEBEAEFOEFERAFR, X7-125 85HE A PGE R LE /OB #E17H
B, REULERRANFREOHEEL, WX B LER T HRERIEL, 8/ LEO0ERL
FUREE . SKPr b, JLEL12% LRI TE S A RAREE, X7-12% )LEFAL L B#A TR
FEHoEE. 125 UET, LERELAREHomE .. HIRT6% LINLE, 122 )LEFHES
R, B LECEER T REMEMIAIL, &iFR L RN, FERIAEES FHE -
TERRE ~ 0~ thekFERm T, JLEMRE FIECE CEL R, HIT —SE ATk -
SRR - PA7-12% JLEABIFCR R, BT T ZM B LERE AL, 29 HRIL R
AL, R HEC S A

ARIARF TR A B SREE T, 1k LEE B RIS T OB, Mm% LE
FPOBA SR « ZABRE 1508, i LERFTREZ ML H.O B PR HIE, JLER LESE X
©2022 FEVHEIETEAE
R#E (Creative Commons Attribution 4.0 International License) ¥F7] Hiffi

B R ETH G F AR R, SRSSTI-SRISTL, FS, P, 20224F10F14HZ16H.
(¢) 2022 FEPXFEEELSHHIESTELTIWERS
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BRI, R, RIS, kLB R r R SR,
DUy SR MO RIS BEIIE A T 2t KPR FB % A A T AR - 761
HEHTHHAID A R, RRRSEA BURAER LREETHER, [N, RO LR - FFE -
Zn LR, LR AERAk, FIRER S I LR AKT ST . 7
REH, TR LRIEAER, BCOMER . 1AL EE . .

BT UGB Eh BRI — 35 SR N R RO, SEEUERISSTH « SRS
KR AREERUARER, FAEAER 270 . JURERR BT L, Jo L
B B TSR R A0/ . BRSO 0 S S R S H E% - BIUE )
B NEPEE N RN, H LR . BEEEERA, W 1R

450

395, 47.53%
400

350
292, 35.14%
300

250

N

200

144, 17.33%
150

100
50

0
2 =42 TN

K 1 FEFERS A

ME 1R, AR SERE S SRRRE . SIERE NSRS, N305A,
B ABLHAT53% « LR — TR 202 N, i B AKCI35.14% « TSR 22 A AR
HRRA, MIAAN, HEBE1733% . B, ERSGIHERE, BEEEEEE RS
W, TR . KHATIE, 78 NIRERE, MREM N — E%; 9-10% N
B, SRR = IUEL 11-128 WA R, A RIEGN TG, e DR 5 4
PA—BOW - FI, Bl IR E R & T 558, BAE 2577

0,
48% 5%

K 2: JLE B L

RIEE2BRATTLUES], L4 A52%, BA G N48%, WELFI KA, 72
P 22 S AR TE R ) SN o

ARICSENT 827y ) LB DAL U AB U H T80, BT RIERINE A EEEL, AR
WER7-12% ) LE IR B 802253711, EERAFNERLZ B EE RN, HH4020010 . i@
o REEE, AL LEMAMMEEE RN, MUAREESES % LR ErnE, LafE—

B R ETH G F AR R, SRSSTI-SRISTL, FS, P, 20224F10F14HZ16H.
(¢) 2022 FEPXFEEELSHHIESTELTIWERS
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LBRGTE ~ A BN, TEICEIFA I T AR B R E AL AR IR AR S o X AR L A
AIEEE R ASCRAERE R, B, ASCRHXREE - MAERMILAER, R HECEL
BOBIATCANRE o [RIASEE R4 RER > e I, DORAE DO AT /A, X LE
EARZEY 7RIS, BE5EF P AREELE -, JLE X TR A R RE R
SERETAR B X A IR o RBTA TR L E OIRIRC AR B P AR B SR R AR AT -

Zhimin Wang et al.(2018)#&H! T #EBCGEMIAC €7 A5 EA, @B E XA -«
BEENEST BN SO, HH HEEFSREE TIREAMRCR - RIFIZET, AL
X~ AEEREH AL E AT E S SEOT ) LE OEIRCE T, SR — ) LE AL E
FPiA % -

FrEH BRI GTTER FIS 3B B Freq « Distinet freq ~ Avg(Pos) ~ StDev(Pos) ~ distinct
_freq*distinct _freq/StDev (Distinct Freq Pos). H A1, freqhy 7 & B STIK , B 0 5 &L A
7 E B A BE &5 AL it L - Distinet freqy 18 18 B9 8E U] S IR, Avg(Pos) N 1R 1 1 °F 2 £
H., StDev(Pos) NI EMMEZE, BpIEEFEEIRAITTEIE {7 - distinetfreq*dist inct freq
/StDev (DistinctFreq  Pos) 318 1) 5 FH & -

FH B E Freq ~ Distinct _freq N SHRIKMK IR, HIEEAET, LRI %+ 56 iE
B DEGAEHINES - 10, “RIE HIFreq 9545, (H2 AR B A4 e BETE I IR Bl
ZIRAEOL, P LEITEEREYE . ASCE SR e B iR T =, FIRET
WX ESFEGET 7R, AREZAMER/DICE .. HAAESFRAEAMES T, HE
fir. Zbab3, 827inREH, EEFIAELSECH102005% - HA“HEIE" HDistinct freq /7543 -
W R AL B 2 8 Distinet _frequf AT o A TEU L 28 OB R R 8] 58 A Hi 20 1]
BB 1

ID Word Freq Distinct freq Avg(Pos) StDev(Pos) df;fglg (—Dfi :fgi;i?g;t —P]; Sq
1 FELfing 708 708 43.83898305  54.71773583 9160.905371
2 K ARk 553 553 86.27486438  78.10351989 3915.43173
3 HE 545 543 94.45488029  79.22256756 3721.78041
4 B 491 491 74.57637475  70.50554886 3419.319527
5 i 521 521 89.88291747  80.68282939 3364.296989
6 R 510 507 69.25246548  76.55734481 3357.600772
7 ki 522 522 94.12835249  83.23512012 3273.666207
8 LK 511 511 106.3189824  80.29588671 3251.984761
9 175'8 510 510 99.18627451  81.39900638 3195.3707
10 FHL 493 493 85.65720081  79.92925056 3040.801688
11 e 508 508 103.3877953  85.39187546 3022.114207
12 HHL 476 476 91.70378151  75.44603137 3003.153326
13 FRFR 477 477 76.17610063  75.95060325 2995.749741
14 ER 506 505 65.75247525  85.58667819 2979.72775
15 ARG 501 501 109.2894212  84.85537147 2957.98599
16 Z= i 478 478 90.20920502  79.37889236 2878.397433
17 Z i 492 492 98.06097561  87.96213047 2751.911518
18 T 482 481 81.1018711 84.29355956 2744.705541
19  BET 459 458 94.97598253  77.67954054 2700.376425
20  BE 465 465 79.69247312  80.23659819 2694.842564

# 1. JLE/OFIENC E 1A K H1 2017
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HEA 5 — BT AL, 201 5 Z MR AE A FL - Bl bR E, XL
FARED BT HARKE T M. BERKRESMRMD, B PSR T miulE X,
JUERSFEE Y R B, BRI S B s IRC b, AT E e RN AE ) LB AT
FRIEEMAL - 19845, X/NFEERHGTEILE k, BMEEIGE . "2HEdE, SRIE
i C R JLET B BEER, IRABESLENETEZ S« Bl ARy T X
%) LEMZE ALY -

HEA S ZE R AR, BI209A g T —in 5 B E B AR, XL H AR S
S AR SR R EERIAC o Bi20 WRIEFE A SR ILAAERE - KR, WEF . £T-
W 2 T ATEARRIECAER 0 HI 7710, HEEN3%, SHRE, B
BT EMmEEN..

HEA 5 = BT RS, U201 A BIE S0 s Bt 5 2R - TRRE R/ N R HE I R
BHE, AWIAC LRI T LEERR2E I NE - HATEDRIN7-85 ~ 9-10%/ + 11-12%/ /) )LELOE
L PRI T o, el aalfiia s/ B B, RO - XS
FlRW R, JLENRERIRE - B HEA I EERT, ATRES FAMZIRH mE VIR, EXR
WEEZHEMETE - 1964F, BETRRIEFENE—INE, BT H2RIMEHEE -
H B E AN = R IR 22 ) 338 o e, & BRGE T 3B, IEHEIME
AT, ENBHE T 2MIEEE AR -

HEA B RIRE B, XS EM AR BB . LB/ N AT I E R
TVCER A IS A ROSht B, a2 B E i - 1530 B, MEFREER AN . X
WU T LERETE R B 2], MR T 2ERZE ST -

FERT200A 1, PE— HELR)R ABTR TE g 2 W, iR TR LB X R A
HEAY . FEEZE, “BE“EE®MHFEZNZE . JLEEFIET, “BEH#E
Foofy, “EE R4, AEBINZHT - XAl e B T REER B S A R At
i, TEGES, SAEEAESEEEZ .

tegh, X201 A BLHE B AR ERAL I SR A - BRIFY - B R IILE R, X R
B A H R AP A o BAEALRITC AL T LEX B OB R RE, WNCEE =
X JLE AT BRI IE TR E S - SR RHIHEFESESAL, “IREFIIHEF AR INL, AT
UL, “WEEIEERHIINL, “HATAHSON - S EEALE R R, AT LE B AR RA R
AIREFFAESE LT  SEAR IR S W B BRAEU -

BRRER -G EER, BRI TR AR BEREKR, BARNE KR
R SE SR o XA AR R O SE R EIAE T B ROKR, —EMEHEEELs, BEFRNE
m e HEREOCFE, BERE - AR LTHEERMEEERM T, FEREN T XKE B WK
REZHIEY -

RAEXRT R 1890, BT DL LB TR A ) LB RN 3 2R 3 A I 2R 1A AN
PAZE ST DRRNE, b8, R~ FPHLEE 7 i SRR AE LB A T S P e 2 i -

3 JUEE ALt SR

LB T — I . B SRR, AR L 2 7] B TR S
SR T LI AR S B S B o S i ) LB R B A . W A
BEEE T, TRl T2 B B o S SR A I 077 LR . ErR A
AR LA W . 75X AT DL R BRI A B R RSN S, AN -
U4 LI R S, R AR I R LB R, DU T AR LB RIS
B AL, ARSI LRI O R .

FSTIRE T BAE OB, BZERT LRI B AR TS BT BT I B A
ST — R o BN LB IR A BI9. A2 %Xi Wang and Zhimin Wang(2020)3
FANCHIHA RIS K, BTN, 20 K2 D AR 7 7R B R0 A 8 4 T LU
N2 AR . B B, ToA % DL L LS 5 AL SR T LU S = — R
BER, ESRUOTART R, BRI E BUOX B, X
WATR R R RN, EEE SR LA, Pl e
B, SXINAS RS, R LA, =R, R .
FFRITE . HRERSEERET LR AR . HRERITEEEEL TR 55,

B E R T RS SUE, SR8 -#98 T,
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ANBRIANE, JORESRES AIRE R A R AR, BIRE—Se Ah, JLEETEC R R
o AN BRER IS - BN, 7S E . B s B AR BE . BE S SERXA
A %Emmﬁﬁﬂ%ﬂ%ﬁﬁiﬁﬁﬁﬁ,R%ﬁ?@ﬁﬁ,%%%@@%%,Wmﬂm
ﬁ—%%gﬁﬁ QE%L ﬁﬁ/\ﬁléﬁijj /j_'/(_; /E%L

TATRECT JLEER R & 0B 4ERE, X545 BAERE A0 1R L SRR A AT, JEXE
EREMKE (AN ARG S HaERE) #1750 . NER N 5K - JolEErg - 2HiF
SRWE =7 HEAT T -
3.1 iR

SR LEEVERL, T & I — S S Y piE AT DU B[R — =, JLE R LUE

BARS FEAN G R AR - B AR MO 1R, BRI K 221 1
X~ 20E -~ W B FTR A FE LR R, LR 2:

Yt JEAERE TR RAKE
ol — 13— ER— B F
wo— R EBE- e KR
s ER—— TR L 24
IR BER — ®WOBE 25 Hil

o TS BEBR i R N

2
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FEEE WA AT
. T R T ST i
KB AR HE
i rr—T
9 Bty e !
— S S T
H H2EBr 5

IRIF—F LS
R 2. YrRORES T YRS

Witk 2, BATATLLAI, JLEERE 5450 #R0 MR RIS, f B4R K
FERRRARAERCR, 25179387034 « T HKA RATERI T MBS+ 0% . BYERE R KR
K, RUJLEXNZRG R TREEE. /A, I IEEZRBA R M s, Fit
FIXP G REARE, FHRIERIACHRS -

JLER I G R BN IAE, CE R KRB . NMEREFERH) LEL R RFEHR
W JLEAE B OSSR A AT . SE0S IR RE LE N TIash R IR a BRI SGER,  aneii s
B Bh R AT BN S48 o SRIRAH R — LB R LB T i T Io BRI R I E 2 R4, £
R ARG 555 -

fE bR FMEH, ATLES], JLERRATEIEEAREER - R I SOEE LA R
T, SN LEDGEEN - DUREHE LB RERE N M 2% X 8 5% . %% ﬂﬁ%a*%
) H AL LB D B Pz s i AL, axXuhigsh  LEDOE#RT - BILELZA
T AR B BRI S

3.2 JUBEIKHEE

BATNER S, — Lo S iR 7B w] LURGE oy Rl —iams, XL B R Fr) LA0E, H
TR - L 3:

RIER 3, FATAT LUZ BB A iE A o SR SO a3k B Bl B (8 28 58 L
EW%W%@%%%%W%E%%??%&H%U@ﬂﬁ@% He, &Rl H e &
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Zech = N UGN e S Fﬁﬂimﬁﬂﬁk%@%ﬁﬁﬁﬁﬁﬁﬂ”ﬁﬁ
Py SO SRR - X@%ﬂ&&mﬁﬁ&%T&%l%%gﬁ?iT g ZUF
> (RE) MEMRRE, e AR FRAIAAE, BT L2 BRI .
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& FEMRUEL . SR EERESHREN R LEES KR EHFAETM . 2, £HR
AL EEFEFRANE R B A>T -

X IRAE I KBS

’%:1“—@'43#%%(%?”38%%1%, "%§8Jﬁ‘— 2@10H14E|é16E|0
C

94



HEESY

AN (2015) e HAEFRR R (4RI - 1E5)) F ) LEE B HATRNC A& BB A R o7 Bl A 838 4 i 0
Do R TENEEER R NFEN BOE T IIREERN, ABFF0R I EERE < R0 5 A LE
WA BRI TR R
4.1 FRHEE

FEAROCEE(2002) 6 K F R K0 2-3% LB B A A BEE R IER - SIIRH(2021) % T4-6%
JLERAC A BAKFFERENFRER . B/MERARER, LERBRC A RBEERL K
BRILG, RIAAEMIA AR BRI PaE K (McShane, 1980; Dromi, 1987; Caselli and Casadio,
2001) - EARBFFR, £/LEFHECLEME, Fidvm/ L EE SR REEE -

NER B LEIRNC A B2 BN AR E R K AT LE R HiREE R ) LEIRIL A
BIENHEESE HAFEBREZESZN B LB A R » AR SCSENANEF il 4H ) LE 1H
T H R EOHEA TR AR T, R SR

" " o s FHIMER95% BEEIXE
g AEE OPHE  REE R Wf‘ =
IRERH (7-8%) 391 246.86 76.42 3.865  239.26 254.46
HREERAH  (9-10%) 315 283.96  85.453 4815  274.49 293.43
EEERYH (11-12%) 121 326.11  118.296  10.754  304.81 347.4
J=87n 827 27259  91.37 3.177  266.35 278.82

# 5 ARFERACHESITR

FEE SAlE0, (REEIA L2 Hir B A0 E 7246.86, AR )L EE 1283.96, mER
H)LEPE 32611, BEMREEERFE K, ILEHHIARE A& . A TEHEREBRRERZEX/N
225 By L= B AR B R, A SO AN R A L E b KR EGH T T R E T E S
M, GERWE 6:

I3 B 75 F BEN
“HlA]  646087.959 2 323043.98  42.592  0.000 ***
HIN 6249740.609 824 7584.637

Bt 6895828.568 826

R 6: FRAE) LEHY H AR AFIANOVARRES

% 6740, F (646087.959, 2) = 42.592, p=0.000<0.001, iBALERFEZE ZELmE] )L
BRI IR, ARSI SRR LA EB RS EE U EEE . it PR A
EREY FIFEENER, BAVEALSDEHTERRE, SRIE 7.

(1) i O)FES PHEZEL)  ER DB ﬁ?fhﬁg
RERLE (7-8%) FRAEKRSZH -37.097%** 6.594 0.000  -50.04 -24.15
RS -79.246%** 9.06 0.000  -97.03  -61.46

HREERSH  (9-10%7) IREEREH 37.097%%* 6.594  0.000  24.15  50.04
A -42. 1495 9.315 0.000  -60.43 -23.87

EERH (11-12%) RERE 79.246%F* 9.06 0.000  61.46  97.03
FRAEKRSZH 492.149%** 9.315 0.000  23.87  60.43

F 7 LSDEEIRGE CRFRISEHEAEM M L)

HE el 4, RERASHFERAZE (p<0.001) -~ KFERESSHFERAZNA
(p<0.001) FIHFERAEHERHAZE (p<0.001) HEFREEESR. ol 0L, JLEWRICH
HIASAEAFIRAZ B EEREER, FREEXN /NN B LEFEREZM -

&

B E T S AR R, HeST-H98TL, M, PE, 20224107 14H£16H.
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4.2 MHHEE

IR (2015)F8 H, 18-24 A RSHAN], MERIXT L2 F AT & 2 520 77 6 A 5% 4 4 1 1
o DB (2021) A BR, 4-6% K, MRIZELEIFICEEN A BHEREE, LEMAILENE
MTHEE. DL EFREN ) LE R RN L BRI A L5 -

FERFTIE R R Z XN B LB RN & BRI, A SO A R 2 AT T SRS EEAR TR
5, HENFE S

¥CH ESFRMERE G f58
P Bk C A Sig OWR)  PHEEE  ReREE éﬁf%ﬁfgﬂ
wE BEEAE | 1266 0.00 1.707 825 0.088 10.843 6.354 -1.628 23.314
MBESE T2 1.69  751.965 0.092 10.843 6.418 -1.756 23.442

7 8 VEAIAE )L F A E B A= RIS

H BRI, EXHESRMERENEEEP=0.00<0.05, VAN FEARR T ZAMH
& RHANMRESFEHEE . tREEERE R, t =1.69, p = 0.092>0.05, ViBAMERIZE L E AL
Wi P EEES . AW, MHERIXTT-12% ) LEIENL & BT R .

— s, BERSLENREFE—ERNERME, WOBERBOGE . XEMAC A fEFE
ANE - BRAEMEDLEARCHENEN L TEEZER, BEAEREERFERRNCER EA
HEER.

AR ERERFHEMIAC R P B, B - ZZ OB HTT € HE, 12T B
%ﬁﬁ%ﬁﬁ&@ﬁﬁ%oH%ﬁ@?%&\ﬁ&@ﬁﬁ%*%%wﬁﬁﬁﬁﬁ%yE%w

9:

UMK - AR~ k& ST B B MET S HREE
B BES 'wP S SER S BYL. A\T . AT BT
B BUbR S FHL. 2= B B BE . 88
. FEBE. BE. LT 868 BHE w1
FRE KM RZE S 2R RER . N HU L AT
BIgk - FR

5 (8) WHL BEER S B PE L CGERR . HIBK. B HE
2 (8) HE. a8h . #E . RE. At A% B4 AR

® 9 B ZOERRFIB0EN i &

HERIATHN, AEH & L ORS00 MAT, TEFEILER2D, 584%. AllL, A5
BE LA OHEIRRS, PIEE R R AR AR KRR -

HEF R EERTAIAE, B RS, AR T X R LB O B R AL o AR DUES
MEX LEAE S A —VEAIHET B R AR R, AR E R RERIL RN ER . B
PRSI L - TEER S BEE L R E S ZRR L HER . B HE, MOXEEIEF AL
B, BESNHFERORERGR, ERXXNEREY, AEEBXRBINZE) . ZZHAAERL
FIC AR 280D B R A6, [ B AR, UBEHLZ& T RIES
I ARIEY), WHEENEER, EXHRIRETRENEY -

5 45iE

AETOBMLEL, R T 8277128 DR ERR LRIMCHAGRR, iR |
Wl RESOT, SKE0200 %K . IS SHIMCEFE, LUK R . 7
FREESSEOT LRI, 3L EOEELE L.

AT LB ORI R, R SOx LBRNCAS S TR, % I LRt A
B L E SR S IO ML, - TSR T 5 ML LR A iR
FH

[N
N

N|

i

A (42)

R EIC (16)

B R ETH G F AR R, SRSSTI-SRISTL, FS, P, 20224F10F14HZ16H.
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5T & IUE ) LB fy AL R R P, frre AERE RO G, ) LE A et SR g R AR A
HERE AU - JLETR B SR AT LLRR 92 3 RS YW SR AN T SR - i A .
an) Lz ialC e i s, Fl TR T BERE T 5 OB )LE IS O3, BRI

L EGREBEE, BA TR G 2R o S E - Y 12 B =oA H % S PR 7o
JUEBCIFGRS 5 o Hp, JLERFE RIS TGO, B s+ 0k
o

2. TEJURE SRS, Fof] &I LE i H A O BRI TERE & | i A 3 F o sha 9 S0k
o BARE Bt Al TE S AEA, HA, @m%ﬂ&ﬁﬁ% \RERE B o T
KOG SR B AERE R AT, BATE A IMPOEBHE ) LEN TAF - £3E - 2. 23]
(& fE) MEMEEEMHSERAHT -

3. K, HATATLVERLEER THIPEREIR, (BB TR a8 7 E A
HA -

Besh, BT & B Lz R IRC = R A A R K, ARISER AL E R %L
THEREEEER, LEFILAEMNEFERAS SFRALE T BEFLBL . ST ARERNIL
AL RO, HOIZIMERIE LER AR Lo REER, BHEZ . LZMALhLE
Hgm it -

I LB E PR SRS UG R R T, ASCREILLT R4

1. ¥R LB AL E P & A LB FANC BRI R T, ) LB S Ae e i i AT AT 2
%, B LEREERIL R ESGBRARILE -

2. JLEENC i Y BRI R RS o /hap LB STAL PR AR - Tulg - IR AR ST
%, BMICZFRECR, WAL S0 -

S%EEM%ﬁk 7-12% JLE SRR AR B 2 - X d RS, w] LB s L
=R, BHBJLEY GEICE, =R EE

AT 5B 1 R LELOIRIALATIA R, e BULELOHIILE PR, MR T +ErL
BHIACER, R T AR T LW FR R o 5 g LB R e Y, & A S o
BEOIG, BAELE I S, Oy LE LS IZR M 1 5 IRSCHF - [FIR, 390E T i
SHHR7-12% ) LEFRILR BRIV, 4566% LUN JLEM IR, FIHEHER 515
Xf12% LIETLER M ES . LEOHERILHPR A REERHRRIZ M, KRB TR AH
P LE K A R e ~ JLZETRC MR 3R - LB IR & 0 A i SRS B Ot ATt — 2B 5T - BR

ez 5, 7-12% /N ) VB O HRTR R M BT 6% LUN LB/ OB R FIRNL A S 2 AT R A &
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Transformation of Enhanced Dependencies in Chinese
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Beijing Language and Culture University
2School of Information Science, Beijing Language and Culture University
3 Advanced Innovation Center for Language Resources,

Beijing Language and Culture University
4College of Chinese Language and Literature, Xinyang University
yujingsil107@gmail.com

Abstract

Syntactic analysis is a key step of the natural language understanding process. Af-
fected by the rule that each word can only have one entered arc in basic dependent
syntax, many functional and semantic relationship between content words cannot be
indicated directly by the dependent arc and label. At the same time, there is still room
for further refinement and improvement of the dependencies in the existing dependen-
cy syntax system in order to extract coherent semantic relations from them. In the
face of this situation, this paper develops a guidelines of enhanced dependency syntax
for Chinese based on the Stanford Dependency Syntax. The main contributions are:
prepositions and conjunctions, parallel structures, syntactic alternations and special
syntactics. In addition, the paper provides a converter for Chinese enhanced depen-
dency transformation by python, as well as a web-based demo that parses sentences into
*EIREE
HEWH: EZRERIE (ZDN135-131) ; HREREARILSS T QL5 S RAEREHEF &, 21PT04)

©2022 FEFTEIBESF SRS
RE (Creative Commons Attribution 4.0 International License) ¥FA] HAR

B R E RS EARWIE, BIIR-F1097, FE, PH,
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dependency graphs through universal syntactic dependencies and the specification of
this paper. Finally, the paper explores practical applications of augmented dependency
syntax such as collocation extraction and information extraction.

Keywords: dependency syntax , enhanced dependencies in Chinese , automatic
transform

1 5§

ANED TR BRE S B L PR RBRORZ —, ERNE A SRR G) 737 0 ISR H
ARNELER RS RE - REFANED T REF W —FERE, ERATONRAGTRAASM,
TE IR IR IRIE G55 (ZE1E S, 2013), SRIEHIRA)F A ERIAIE Z (Al K EIREE BL R &
IR ANELER « KAF AR AT AT BRE S A BRI 2 D, InfERRECHMBCT, iR
MR AT A A VE AT, AP IBCE R I LURTS BR AVE SR RTINS, Al in
W Z A SR BAR - BAS R - BCE S ST 7 AR B 2 (AR AE SR B e S B
1, FIRRFAES TR R =T, HMAENE B B /Y.

R FNED T AE R R AVA R R R ARG R FIES . i E — iR R 1785 SR
7, ABIESCRAIDAS I, —SRSml 2 AR A RH BRI ROR Hk, BBk AR
MG . A, —EAKEREPUE T ZMEN, LXKy, EERESEBEN MFES, W
EEME . SURIZHE - 15 X, SR ERAG S TIERAHEIFEN - FHit, B ARTER
FEANER R EIR I T R SRR ATE, SRR AR A BIE UE B RFK - BT, 5
ANEESE LERG THaRR, HEGEMN . RAMR LRGSR TNEH, BAEDGEF LR
WAHKHIFT -

ASAEREE A AEMTE M L, #1E T353R AIERITE, ORI T 75 B R
HONE S R I A B BT O I, R SETA R 7R SR R B R ok, FRT—A) AR
AP RIKEAER R, METHE—DHIB 5N -

2 HXBIR

Wi K AIEEZR g ] T LM A st A T T B LB TR, 5IAT
Collapsed Dependencies #1 CCprocessed Dependencies P FijEZ = (de Marneffe and Manning,
2008) - Collapsed Dependencies $T& T 1 /18 (BEIENEERLT AL IR )  Ei7
DL R ZNAIFTTEE BRI ER R, NMEEISRAZ AMERIKERR, X0 T X R
MARER - Wi, ZHTRTEHEE T HMKERR, WRRTFA) NLEETIHE - xsubj KR
pobj KF&R, ERMIR THEEN, FHAFERREWEEAHME - CCprocessed Dependencies 7E
Collapsed Dependencies HIE:AM £, 3H0 T H5050 0% 8, B A) REEIFFEER, — P
FITA IR % 2 AT UGB B LB F103A o X RE, @ BAMGIRRIAIE IR R R, SEIR 2 BB 5
REMALE, 28K Z A K R HRGOEE 2R HXMAHER .

WA E  (Universal Dependences, B#UD) 7E5—MiRA (UD v1) H(Nivre et
al., 2016)[F £ H T #5958 /K77 (Enhanced Dependencies) HIMES:, BRI K Rk
FoRETHE R RN DB Z BRI FEIER R, FAEIFINEZ A ERHER R - Schuster F
Manning(2016) FEAIH#EAR T HIRFIEUD (enhanced English UD) , HNA T HEHTHRES
FRARAESS RIS +4+ 38R (enhanced++ representation) , X & 4% 1758 15 fEE 4 A 45 4 « £ 1A
v~ FEFNRI IR B TR AE « R ARRIARRRE T O, R 7k, SSI T K
A% (Basic Dependencies) F|33RFEIEUD KA 8 ++ZIHEUD B AI#EHE - UD V2(Nivre et
al., 2020)7ESERTBF AT AOZERS b, & 0T MR AL. 1. HEEIEM=S T A, 29851 r %
% 3. EHIFRAEIE, 4R AR 5. case 58 -

Candito % A (2017)%5 T B FE—2 RS, MITHEER AT MR FEEHRIKEEZRE. ¥
AR R EME SR AR TR R A (BFE 510 - R AR A « JEFR & shid DL H 2 A E
XENARIEN) « PREEKE (BEWHENES, TEHENES, FEARFMER) - Nivre &
A (2018) VA T (Al UDINA B FE S NG SR A7 ANE R FRES 1B SRR, 53 Al NI E R B ET
HN A RGNS 208« I BB AR KRS DIZrp0 BB IR 25T, S5REH, XWFHRGHED
SRUBRET, FTLAEEIVE R UD MEF 5| AMSRIKE R R -

TR RS R SO, 59971
(o) 2022 FhIRFCfi B

W

, 20224E10H14HA16H .
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M FHERE UD B A Python, HESTLE AR, Aryeh % A(2020)#E T
BART FEor, SIATEBEE W BIRWRSK) - B2 D AHEPERKEFERIE, L
CEFRIMETE: BN - NG - A LU LA N DI ROR, R LR E S
AL R RN - Heoh, MR M T —4 5 FH AR Python Z pyBARTY , H
TRTEE UD W N 5E UD Kl BART FoR . %R IWERN— AL TAE, ikl
ERIE— spaCy T/KEF « HIEE BIMBULS FH TR, MM RKE TSR, TR
W E DRGSR ELZRER, FHBART FoRxHIEHR UD P4 F & R 5.

3 HESRAIKAF A ALTE

ASCE IR AT A0, 7RSSO KT AR BARIER, b, % TR I
FROERIE - AT ST RAERRSE « RINILELT 3, IR LRI ok ] L R
L{EBRRAEAEE, BRSO B LR, N EHIT BRES AR TS
FIRL -

3.1  JMiAFLEE TR

SRR TA AL 3 A T IO E I RIESE . S TR R A IR KRR, S —AEH
T EGER A AR, AIEFRES AL ERMIEE - G Fesn/DEH T D A <N
EHTAHE I AES, HENA R R E THE, BABASE AR, Eii—a)iE
LB RN SRV NE, TR —AIET, PRI SRR A R L .

FEERESHEBES T, HTREELTE —ERELEE, BIHE FET K7 IER
WAIFIRBUTHRE R, B2, HaPEE M AsnEmny, EMEaE A fEsame BRNES
HARAESS T BRI I Z A IR IS BRI, B, 7 Z A aME k7358,
DRI M3 B IRV 5 B S L TIPS -

SRR MR AR T, S — DRI E A SSR RS, KA I0E H
FEIT TR 1E B SETR AN VA L, SR AV MTE ZRIE A I IR O R 2 L
JEPRE S AN/ R < i, G B R AR S B PR 1B 2O “nmod:prep_[A]” -
XA BT BRI AR ISR A3, (RZESEA Z Al e R A, HraleE = FUlE A Rz
ARSI BUE B, $5fs MK AR B S EERE S, BAR TE SR -

--hmod:prep__
N _ case | case \
mod < ..
nmod:prep_[fl nmodprep T b

Bl 1 A i B sE bR s 2: FEZ A 1A HG R bR E )

PR TR B IR A, DOE R — IR iE . BIREZC/ A - IR B (DUEHE
) — B REGIAGEZ I A, A HEZS A R R B R B R A 1R
SCEC AR 53 SR AE A (B ) — PR R A (X FHE, 2002) - FERGERARF VAR, AR IGERES
AR S AE R BB B R SRR, AR PRSE Tt EEAE S A AP B - #R i ., W
ANFR AT AR A B 508 - B2 B PRE “nmod:prep- 7E. ... .. £

Fx T nmod:prep, EM T advclloc FRIMNAIZH, IR MNA]FFETZE S case FIK
IR, MIAERS SR SN A 0 BORIZ NS (] BRI IR 7 22 £ A F A B advelloe o

ERNE R SR AN RE B P RR IR R — R, A AT DLOE R
FETE BN Z RIS o R A)IE T FREIRE N conj MM IIORERL A FR 51 B3R 47
FAMRAERZE A ce IR SR BRI 5135 1] 5 271 3 i e rp — T

FEHERAREANEITEH , B ERERE conj LRI cc FTIERIFEFIER, BT LLE
BIEZN I Z (A8 SO AR BN, Al 2 a)h IR IR, 51458 Z 1R 1571

https://pybart.apps.allenai.org/

TR RS R SO, 59971
(o) 2022 FhIRFCfi B
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R 2 AR, a3, RKEREEECN “conj M7 “conj B, X =4I I 251+ H5]
BRI AR LL—H T8, I RELAESR B SI51R 115 SCE Bt A (A -

conj
oS
'/ punct \I
|I cc
]
conj |I conj
[ L Y N A \
! ce t | ! cc
v v \L 5 v
MR B hE M N
» A. ~
Teonj AT TTTeonj T
T conj B T ’

3: RGN R

3.2 HHNEMIERE

EEMAKFEAEES, 2090z B HE A — D HFTHER AT S, SREEEAR A
FRAr, WFEIE - i HENE X BRI, FEFIT0Z B8 R =X A F A ) - Rk, 78
WRRIKAF ANEITES, B HA B AT ST 8, BARERZEMERE -

HIVE S IR £ 818 B8 - B S RIESE Al s 75 A) R AT BE H 9 51 45 44 Sl K
H, FEEMKEES, R ER— D H 05 BRI MBI IR EaE R R, EH
AR ANEE A, TFER 5 ) E AR IS SCEC R a8 1R (B AR F R R RIoR HR,
wE 4R FHFE R .

root
dobj
nmod:tmod conj nummod
nsubj \\ f cc \ aux:asp mark:clf
N —\{ Py P s =z
plin i txmm #®E M e 7T £ m HE
X 8 ; ; A

..............................................................

K 4. FIEERE FEIRER B

fRIEREF, HIMEME - RIEEH OB BB E SN B IR - WnE5 N H BT
BB OIERIEI, Eeoy B PRIEBIHFHI P OGO - XE, 7ERRIKE LT, B
T Z I HH AR B X RAUEIHE - IG5 POIE Z AN -

amod
mark .
. conj
cc = advmod puncte
e
Wi m Ad @ HE ER#E S A
e amod R advinod T

5: FHIMERE R & BRI~ 6: H5H OB R & BRI R

RIGLE LR BT RAIEFTERNEMER, EaFRERG TR BEE, B, A3
EEEMGE MR I - R AET, FRIAEZEAMKREIN appos 18, Hit
ANAREBAERADER G —# 0 L - BRI aTAT , T 2R A S 5 B ALE 5 — o
AR R AR, BN s A INAE R AL R —&F 5 L, a7 .

B R R F AR, 991090, EE, HIE, 2022410H14H®16H.
(c) 2022 HEAPXER¥EWHHIEFTFLNERE
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dobj
appos
T Pk NE
A

7: FRLER R IRE R B

3.3 AIAF#

RFEANER NG FRIR B IBIERAT ), SR 3 a) UM S - [FIFERE L, SR
ANFER AT, S Z BRI R R AT RE S Z A - Wik sh A “ BN EZE T ED)
FONEEE TR, IWANAEETSSMERN, EHTAFEARE, “HFmoNE ZEE
KERRMAE, #ehaF, BNI1ZEIMX AR nsubjpass KFR, BAWEIE, mMEDA
B AT R R R FETE R dobj RiERE

ERBON BINE TR L N IHESS SR T —ERRR, AT EETTERE R, KL
j’é?%ﬂﬂl%ﬁ-T’ﬂﬁi’??ﬁ&, & B IR 2 AT S5k Z KA [m] 6] =X AP AR ] S [A] 1) 5 38 R RE RO
KRR -

Woh A B EEMIKFE AT, #ehEE, —RAB L E=2E, EHEHKER
%7 nsubjpass KIS 1HIBEEE, B EMEEEENHRREED nsubj % 51815 1%
B, MaEwshaE e EshaT, mEEEEENATIER EMEE, wehEENERED
AR -

N T RHsh A5 Esha) i S B IR R RS —, ARSCRATE R ) hA) o R R
AYERPRE, RI#sh FIESEEZAPUKER RN dobj. K, FEHEEKFEANES, Hin—5%&
SUNAFEEEFE M sh £1E, WKFEREEHN dobj, KIS

AN, BT A S W S EE R IE RS, R ANETES, AN O TG T8 M
SHEIETBNIE, KEPREN acl, XFRESNAVEIEETE L F, B AU H & ah &8 T 51
%%, EEHEENEMF, FOERZIRNESE . B, EMRKEET, min—5%
WAFINE SR E ISR [ HOiE, HARKFERZE R dobj, WIEI9-

nsubjpass
auxpass acl
nsubj aux:asp auxpass | mark
()
3!:3 #w HE FE T W EE B B
B dobj T ‘ e Ei'éB'j""j
8: BN AR HPRIE R ] 9: HBHALE AR HPRIE R ]

A —MHCBRFIRRIBEh A, HEnia R A EE R LB, Wna) <N EFOE NP - B
R EEERS AW, Ry ESaak/  NERIEK. 7 “EFRE T EE
., KA 5 HER R Ik . BEEMKEES S, Emh” . BN HEE—D
W, MELRIT . EXRDXAER, ACEE T EAN AT, AEEmpRE RS T,
X SR BHTA AR TR -

HE PRI BT AR DOER R I — At HA)EUE LR BN eI 2
HETEMEE . BB — D0, EREORTT S 0 E 82 H R R BB 20
s, B F A Lo A AR B 5| § B 5L B SR R ALE o 10, <RIt
SESRIZT o A LU “RRIZIER 7, RIS SR K ATA N T — SR INZ B A 15
[f] GBI FHIEE, KAFPREDR dobj-

SRR B A RS, H99T
(o) 2022 FhIRFCfi B

W

, 20224E10H14HA16H .
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root

F 10: B FAI R EANE R ]

A MBI E R B e WIERTE T, TRA A M IR R B & 17 FOiE . A8 25X I
B A DUy LUZ R OB EE - LUZRRDNE RN IR EE, wEnd, “—MERNX
2 A LV B o N T B OX IR SUE R, RSB AR ANET . A TIER
T MNEIE TR IRETR A P OIE AR, AR E R 1B/ nsubj -

nummod

amod
mark:clf mark
PN v A
SO ERE B am

K 11: R A bR R 1

AR R — ARSI 2O, MBESAEET, G
SRIEMIE, BAPOBT RN ER . mEL, EEXE, R R 0EE,
AT LU (N BB IR, BUR, R B 9B . Eb, ENRIKE AT, TR —
ST BT A P OB RIR M O, (KRR R dobje

acl

acl

nsubj mark dobj
/T R < 1 I E 5 Bl B &
gt e sy "
Bl 12: ShiA B BRI R ] 13: BRI BV AR IR T 7= 5112

QRSB 2 1] DR B BRI RE S SR EAN S EEAE, AR 20X R IE A5 ] RERE A E
WR— BRI - S EEEIFEEMEERNG T, WEL3HEEIELAZTA1 T S
W FANIEGEL, i, “ZrA7 85 HEE. L, EERIKEAET, FEYR
MAEHTE H B BN TE OB IR, BAREFARZE DY nsubj -

FEEMEEAES T, WRENABEMHERAE S nsubj I8, BAESE dobj I, AL HF
OGP RERRL G AT RIETE, B “EEIA R T A oy ‘W TR, WATREREIE, Bt
BIFATUE 54 BB TUE” , AT REAFAE BTG B 1A R sh 454, (BAE TR RIFIT #0H
UL, Bl dEsh T TRVACR R “fT OB AR — A, X[ HATE N T HE -

3.4 FrERA) A TR

FEA) REARHFGBEEBIEEENAT, BBEEPE AN EIBHREE B
I ETE (R, 2003), XA FRE - FlanfE 2B EA S —a)F, R 9E
ARG, WEGFSIEE . EEMKEESET, ZRT 1M A RBEE —5F AW
U, FARE T B ShiAfFFEZ AR EERR, MEXEREHE —BRESHIEZHPE
HRAR A, EEEKAFEAET, FEER—FKENEE - ERERERRE, KEREN
nsubj, 14 -

SRR B A RS, H99T
(o) 2022 FhIRFCfi B
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, 20224E10H14HA16H .
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ccomp
nsubj dobj

N N, /\

2w Em ™ e

K ;

“nsubj

14: FHE A HHESRIRE RG]

HEBNA] ESASEIDOE B — MR AL TRAVETETE BB LU B BTy
A, EBNREE B ECE EE, WA REGAE, WSS — A EIER AT (XA feet
al., 2001) - AAFER) T “HRRIARAET BT - 7 A, ORIEEBY BN IE, TN EIEE Y IhE” -
BAEERKAFAET, RFREM S - P oA MEBZ BERKERR, B, ERBRREGE
B, RSN —ZR AR IR SIS T A ENIRTE M EE, KPR nsubj, 015 .

conj
nsubj dobj

15: SN A SRR RG]

HEgA) TR —MERMSES, N T RIARBES RSN, AT R A R
BRGr, RIRITAAESE, ASOex a7 R RS R ETE - R RIS I 5 -

SHEDAMRER AT T, FEREP PSRRI A - EERNIR, HTOETH
ZuFIRN, AR ARG E AR P RE RIS EIE - WE16 , BFEPRE A T EE, HEL9Z
PRI <HOE B ETEAR D “fh” - AR FIET, AR 1“5 “Bob” Z R EERR - A
LAEHGRIVIF AIAT, BT BRI — 2R ARSI “I25e” fa1a “fl”, HKFPRZEN nsubj -

advcl:loc

case
dobj nsubj
ZsE W fE fis X Bub T

P 16: &ES AR R ]

FEEAF, BrT AR/ FEGBRSN, L NFEEMERR, SA &/
HHIFETE - WELT B, B AV NPIE EE, EREE IR, HEBENE NP
FEE VN NIRRT AAT, FEOG — R M I 2 s 22 78/ M) P B A <& L7 95
] HoAth M) A EETE /N, HRAF SR R ARZEDY dobj -

conj

dobj

W= AW T MW, W FR T -

B 17 A R RN R

3.5 AEFBHLE

£ LREGRIN A, 7= — R AE NI, AT “IERES RIR 5, BEEET . 7,
QARG HESE SR A FVA RN, BB D TR/ V) FhiE TR <l 5 ) 15 T8 17 5 — DA P B IR <4

SRR B A RS, H99T
(o) 2022 FhIRFCfi B

W

, 20224E10H14HA16H .
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B, ERMKIRESLEORE, MR WEE AR B8, HEEMEEFERA LT IO
€ - EXNHXEEAFIL, ASCHRIFX LRGSR, 218, EH Aryeh(2020)52 H )
UNC=TRUE (M) XM, FomX SR ERYE i = A AT -

nsubj

| o
IF R A RHE 9 ER T

nsubj(UNC)

K 18: e IF R E R FI

FIFERY, DOE S P HAEE A F A NMIEE T 8, HEERKEE M N]E
B, BIAIE RTMIMER SCAERR AT, AATEE. "—f1F, “RNATEE EEZ R —/D
A FEIE AT, MARRI—/ MR EESMER; FENAE B RHE, M5k 73X
o A, CFF R EE ARG i, WATRER <R, RTRE M AR E R EIE, IXTE
RIFE]F B LN OORRE - BUI, ZRICREC Aryeh(2020)4& HF0#EE ALT=X, ZRAF RN
R, 9, H X FOREE s SR EEIEREEA) T A RALE -

nsubj conj

Lo ‘ |
NS W W R B R AR

heubj(ATTLG)

il
.

K 19: NER IR 712

3.6 KFAIIRERSSERTE

FEHERE R AVA TSR L, ASCR AL T — AT LUK G0 5 A B 5 (77 £
R TR RES - MR ERFINEE RIS L, SERMN R, FIREFNT . K5
IRATEEATEE AR HRLIL T 3R A AR VBRI R L 1L -

BEoh, RGRME T POBRAF AR AL T &1, W20, A LLRA) T iy i A
EAHGRIKAF AT, FHRENTRANL, ET REMmaHT -

A A ERS, RIOVEI AR TER L EFRIER - EMAARKEEIR - H5RIK
FANEER - H P LIER AES B ERABZ I RIA) 7, 1A DUEE R R B T RAE Ak
F, FH LN PUERE SR AEMINSS T RIS -

PEERERT )N

BNRRIEF:

SRR, [‘subri
&
ERLEERT

conj: nsubj
P advmod punct
c \@/;r w
65 b

% F 9B

BRI

nsubj
conj_fl nsubj
o advmod punct
[PNJ [cc] [AD) V)

% A o A

20: LB A1 R B A

"https://parser.litmind.ink

B JE P E R E AR WROCR, H99T-
(c) 2022 AR B2
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4 EREKAFAITARLTE B 5L BR B

HERR AR AVAAE SRR AR BRI L9 70 7 SERR KA R R, B I ANEAITE LS B
W%, AEFEERRERIEST, MR EREER 2RI RENELR - AN &
FLRQER ~ 15 S 5 T A A OB 5 A7 A VA LV AE B R R R 5K PRI -

4.1 HEEHWEF RN H

PEBCIE 2R DB A ERTAE T AR — MBS For, XMRREEEEMIES )
M HIZ A (AR HE ket al., 2019) o BT EIERVE R IBEERS, —TEETIOESIERR B CTH
ERCRGWERR - WA, BAT¥IE B, 7— 7 EmETRMNGEBIM AT A A &L
FE, R R AR R A C S L A) T (B ANTE B AR RIS, BB AE SRR E
R EERR . BohEENHDTSR -

IKEEN AW EEL BRI 22 7, X FEXER, T HFEN EX . MEITENSANARE, &
BUBUCRARMAE TR ER#H D - BEl, —FH BT E TR AE ST 5L B 3hil
B R POR M BGE LR, FEATRKE X RRRIEIT KRR - §110, ME nsubj FoRE
HIEAL R R, dobj FRBIEEALR R, advmop:dvp F/RRFEEIR R, compound:nn FIRE
RIEECR AR, AR RA) 7, B BRI AR S RFE L AR L Fros -

nsubj

advmod:dvp
dobj

cc compound:nin

B 21: KA AERRE RG]

BERE i B S
TR e HIE
EESE T U
R FE R PR E
EHTEEL AT

1 PR A 5 AL

B RSN R FE BT N A 2 A, BT HIEONFAE, B 2K 7% R
AEMHRE AN E A 2 —HFEEC R R, T2 T HABFFSITRTERD - SR AVARUREIR I 1
EPGX AR, EAEH I A R R ER RS BN IR T UL ok, SR K7 £
TFARPBGE BCRLRE TR BB Lt st s A FE L - IXMp T AR5 BC il O 20— 5 T RE Y B 2 > & A2 H
a2 S FEECRH B A P E FE BL, BARRF R FEED; 5 —J7m, W LLYORIERCE, ET
JRERRIGIT AW TR, BRI, e B2 R EE - anE 2141 )
R ER A FVRD REAER H A FEEC AN &2 «

TR RS R SO, 59971
(o) 2022 FhIRFCfi B
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BERE AR
TIETER AEAGHE
EESET 8 S
NGEECT JCESS Al RARRAHE H RCBsf 44 H

20 PR AEE AR AT

4.2 5 EMECH R

5 R E I AER ARSI LA SOR T B EhiR U F BOGEB RIS LB E R, 2%
T B INE S A EAES BN AR BRSO - B . RSN AR A (JEand £FF, 2020) -
HAr, FEMNEZERE LT a4 LIRS fRIHERE - KA MBUL R HE IR LA
W (K& &, 2007) - EAp, HBCH LB —F 5 IR A AR A)AAHEUE B -

BRI AIEERRF & T T E BB, RAPFERREEREMLD HF
WIAE B Z WA Z R KA ISR A ZUAS BT, TR 20 AN R] A 1% D0 32 25 e B
X, BEATREAAR BIRMEHEEERAIE L -

FlaneNESE255, KB " —fH, HTEPNABVEERE, E#EE K )%
BRI EAREME < NER B X —(E 8, DA AR T — € B A RER 2 -
ERERIKEANEZ S, BREEERGHXESHAZ RIRE SRR, EEEMBTTRALRNE
OB [RIAORE T B AER, S XAERTRAFAEFFFILER < o B AR i A) U TE B &

5 Mgk

e[

ASLCETFTPOEERMAE AIERE T BIKEAEIIE, (615 A1 RATHES B0 SEi (8] 175 3L
RATNIIERG - BLoh, ASOLRME T POEH R AVAEH ) Python Feas LUK 5 5t
FTATHL LB Web Demo, F45 M T 2 TEAEFE ECIBOA(E BB HSEFRR ], LA I
MVEAEIX AL S RIS -

KA, ERLIE—I5 FERMANFEDOER AR AR R, DUREARE R . A7 5
HEZRAERL . H AP SR I AR DOE R IR AU RS B E T AR W —if ., 25
T BRI A) - B A) A UM AP SR K AR R R Pk . BRAh, TR E RIS DL At
B, WA DU T o K8, FIn= B A g ms =I5, anzBEshin e A ki, R
KATINZIEE SR 5 HAl N U A ROR IR RN, [, bR B E i tT &Y
AR KL . Fa, WA —PRRENMAY R, REEZESHLENES, 218
HE RS
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SR WG, and HUEE . 2001. SERHIUARNGEIEE. BSEHIBIE.

ARHAEK, BB, and X%, 2019. B THRAEELMBER P EHEEIE S RN, W R -E8
BL2ERR, 3(42):526-533.

KFFE. 2002, POEFHIFER A, Y{CIE S 2, 4:241-2534-316.

FEM. 2003, RRHIER]. LLHE FFiFR, 1:40-42.

FKEE. 2007. 5 EMEF RBEBRIIBFF. Ph.D. thesis, JLIHRHE K.
ZEIEME. 2013, POBMREANE T REBEBORBIFT. Ph.D. thesis, P /REE Tl K2

Marie Candito, Bruno Guillaume, Guy Perrier, and DjaméSeddah. 2017. Enhanced ud dependencies
with neutralized diathesis alternation. In Proceedings of the Depling 2017-Fourth International
Conference on Dependency Linguistics.

TR RS R SO, 59971
(o) 2022 FhIRFCfi B

W

, 20224E10H14HA16H .

108



HEESY

Marie-Catherine de Marneffe and Christopher D. Manning. 2008. Stanford typed dependencies manual.
Technical report, Stanford University.

Joakim Nivre, Marie-Catherine de Marneffe, Filip Ginter, Yoav Goldberg, Jan Hajic, Christopher D.
Manning, Ryan T. McDonald, Slav Petrov, Sampo Pyysalo, Natalia Silveira, Reut Tsarfaty, and
Daniel Zeman. 2016. Universal dependencies v1: A multilingual treebank collection. In Proceedings
of the Tenth International Conference on Language Resources and Evaluation (LREC’16).

Joakim Nivre, Paola Marongiu, Filip Ginter, Jenna Kanerva, Simonetta Montemagni, Sebastian Schuster,
and Maria Simi. 2018. Enhancing universal dependency treebanks: A case study. In Proceedings of
the Second Workshop on Universal Dependencies (UDW 2018).

Joakim Nivre, Marie-Catherine de Marneffe, Filip Ginter, Jan Hajic, Christopher D. Manning, Sampo
Pyysalo, Sebastian Schuster, Francis M. Tyers, and Daniel Zeman. 2020. Universal dependencies
v2: An evergrowing multilingual treebank collection. In Proceedings of the Tenth International
Conference on Language Resources and FEvaluation (LREC’20).

Sebastian Schuster and Christopher D. Manning. 2016. Enhanced english universal dependencies: An
improved representation for natural language understanding tasks. In Proceedings of the Tenth
International Conference on Language Resources and Fvaluation (LREC’16).

Aryeh Tiktinsky, Yoav Goldberg, and Reut Tsarfaty. 2020. pybart: Evidence-based syntactic transfor-
mations for ie. In Proceedings of the 58th Annual Meeting of the Association for Computational
Linguistics: System Demonstrations.

Bt B E AR OUE, H99T2E1095, B , 2022410A14HE16H.
(c) 2022 HEPEEFRHHBFFLUERAR

109



2 Bhin £ RE L TR R 50 R R bRic RO & R H

ELYES ZLE
ALK PR OB E 2R RIS R E PR S E B/
LSRR KB /bR E195 LSRR OB /bR ET195
100875 100875
zhoujiaomei@outlook.com yanglijiao@bnu.edu.cn

HHEFRES LT NPT/
ALETHEIHT TN R/ ME 15
100010
exiaohang@163.com

LS

24 B IR OB TR R 5T SR PE PRI M SRR e s RN TR, ARATAMEE
BRRE - LEIRE - PRIEFIEE T EIF VNS, HETERERE, LA m
B A LU BB N STE IR BON R Z « ASCLACDUE A shif oy 252
g, ETIESYFHRTENRE, BERCEERENIFEMELES, 5IABTR-4ENTE
BUEMEMTER, NZRIEERBIR AN Zedt T B8, 4ie (EELHEMN
RPOEFRPRMCATE) BMEITIFE, 204 1 & shin 5] e A A 0 B B TE T4 1A
REAERTRINSEE, HIF T AhAEREIE . SRR AH & OB R E T gk E
FRARE T GBS N AR R A5 BRI IR R E L -

KA. AEhA AR ZREMETEE . FER  PREET

A study of nominal verb polyfunctionality index and the
combined application of POS tag

Jiaomei Zhou Lijiao Yang
Chinese Language and Culture CollegeChinese Language and Culture College
Beijing Normal University/ Beijing Normal University/

No. 19, Xinjiekou Outer Street No. 19, Xinjiekou Outer Street
100875, Beijing 100875, Beijing
zhoujiaomei@outlook.com yanglijiao@bnu.edu.cn
Hang Xiao

Institute of Applied Linguistice Ministry of Education/
No.51, South Small Street, Chaoyangmennei
100010, Beijing
exiaohang@163.com

Abstract

Nominal verbs are a difficult problem in Chinese part-of-speech (POS) research and
tagging. In the past fifty to sixty years, there have been many controversies about the
concept and system, identification criteria and annotation methods of nominal verbs,
but there is a lack of studies based on corpus resources, supported by the dynamic
distribution of nominal verbs and quantitative studies. This paper takes modern Chi-
nese nominal verbs as the main object of investigation, combines information theory
with corpus methods based on the reflection of linguistic theoretical methods, intro-
duces the Shannon-Wiener index as a quantitative index, and examines nominal verbs

B R E T A F AR WSCE, FI0-11950, mE, TE, 20224107 1402160
(c) 2022 HIEAPXERFEWHHIBEFTFLNBERE
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from the perspective of polyfunctionality index, combines with the study of Revision
for Standard of POS Tag of Contemporary Chinese for CIP, analyzes the dilemma
of nominal verb attribute judgment in the framework of the existing Indo-European
grammatical POS system, and discusses the combined treatment of nominal verb co-
category attributes and part-of-speech tags and their implications for the exploration
of part-of-speech information tagging in the fields of corpus construction and lexicon
compilation.

Keywords: nominal verb , word polyfunctionality index , part-of-speech , revision
for standard of POS tag

1 58

WAPGEFE Lo BE &R EEE R, REERARgRC oA, EERERFE
e LA H Y R A R B, AR R IR SR - X ZRIA AR, EIEEThRES
BB B 8 A AR LR IR B, THEATE T Rpg#Es . N\ +HLa s +ERES,
HRINX— G F VNN, HILT A SRR - s IE . SR &Y - B A -
IGER - A BEREEZ AR . HISIES % RS EYLR UE B AR
TS EYIMER, RE L MERE KA T B PR SRR R R B X —id LR A TR ER
FRig, (HHARERGF AR SC R E AT — B S . ZEASCH, NIt E, (BHRIE
X FIRNC IR A RN B BN

(fF BB AIMARDCERETMCHTE) f2WADCEEELAE AR — 1 EESH LN
L, BRI T AREETEHREE, NIRDGEE BB L RTFRH A, Bt T —EL5—
IELARDGE R RFRCAE R - 2020 &M p« (F B EHABURIGER B MCHE) BT €17
FHE TR ZSAI R R 2 LI A TR “ov? FITEBRIE & 5 (IS, 2021) -

AL LIRPOE L A ERN EEFRA S, RTEFSFERTEARE, BEERTE-
EREIBES S EESE S, SIABER-FEPNIREIENEMIET, BHEIOEADAEERNIRTE
FERE, NZREMEFREOX —H M A X & oA S T8 8 - ZELEM L, #—Siie T
{5 B A3 A FAHERC A A1 B DA & B A & FRC B ] e () R
2 MR

KTLZNAIG, —HFREMSSERRE - BEWE - WRETIEFIEZFL -

AR ER (1960) 42 Hh Bhim AP LY, MR —FR 5 B AE = R 38 B30 18] 2K 25 5 1] B 4F A
BT Z2ANEER A, B3 LI EIBEN - 7] UH &R RS 8 - 7T IR & A R ER &
LERSE o RTERE(1961; 1982) A LR AWML UiEE, Ml BhirVE 318 ol = 35 AR TR 2 5
o MBI T AR RIUE, A SREESRN—ANE, B CNFE &R R 8 .
Pl {6 FH (1994) ~ A7 -L7(2005) ~ Fili P9 R (2009) %% [F] & shial A Ui, A EakR H a3 h 5 4 5 8
W, X BB R E - IBESAE TP - B E(1995) - FBEE(2002; 2011) - HEE
T (2009) WA X PG ] DA B A4 32K, BB (1979)3& T shisl & A Ui, IARIXR
WG A LT B, IBEFF A E T, S4B - PE2UE(2007; 2009; 2012)INH
55 F 2 Shial IR X B ROZ IR EE - ZERPIRR R R £, FTLUN K& IAE S T ohid . B2
& (2014) WO HTE T A M 2205 5 A oA & shirl i SO TSI, AR 4 3018 5 518 55 4% 17
A TALHEIE BT AN -

SFTFRENAMLEE, BHEER FEATURbRIE. BVEThAE R « TEFRIERRIE « B SUbRE
HEbrE, HpLIREME RN T, B PR SR RS - RTEER(1961; 1982; 1985) ~
FHEA75(1995) ~ A7 10 (2002)K & T 4 ThRehniE AT & shidl, el {EhiA “B” FIEIE - A[ 7
AT « B X— R BNTA AR R R - n] 2 & 2B . Z08(2002)4 A E R ER
DhREAMEEHIT & Bhia], RFX RAATE A shia i B 5 EL I E R — 1 'R E - Bl F (2009) 1R 3R
S RAVE BN AFE TR AR B A ORI - 22K (2005) 51 AB PRI, 1B X IV H
T NEER, E AR AT I, A5 ke S BRI N 44 1R 1 S AR X 4

T % s AR IE, AR EERSE HINVIRIE, It — 2 RNV 4 ANVEFINVIF 1> /)
R, NVtRR LY % Bhia, NVIERA Y% Bhia o 67 £ 30(2002) 78 18 B AR E LTS 5

FotEPEEESEARRE, & 105—’5@1192, il

[, 20224E10H14H%16H.
(c) 2022 IR B ATt ]
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FA BRI Hyvn, 38T (2009) A 0 BTARIR 4 B T 76 A A G BRI FLORME , HIBAEA TR
B EAHEA (v) | HIERMIEEIE LIRS () . BITREQ010; 2021 (8
SERIRTUEASITCAE) BT TRRE TAARL, MASIE () RIREAA,
AR K B A

3 IERMRE S TR R
3.1 ABNAPREERER R

BTN E ZOBZINADGEE A PR B BL6 00k SO, BB | - A%
PR, EAEGA1007F - FEXRERAITUER 2, ARSOA N BIR & 5hifR € H & oA
HEHM . RPN, &anaBRashiaThge, e &FERIIEE, RMER B AP EEE %
W FAERRC o« AME BRI QR S 2 RKIE — A RESR A T e TIRE, R [EH R RS IR
Hl, RAREIR R R EH R E TR, FICREAMCIE N —Fd B A B vl 1T F S A
P o ARIKER « (fF BB A BLAADGE AR ML) BT FRIARDGE R RIMLRE, a4
PAMSE bR, HAUES E AN AES TR AEI0N, KB R X 600% L&
A SRR NE, SABEIIADCERVRETERE - PREMIIn T

a X T AWML RIBhiF, RIARE NG ohia, EHIEa) TR E e, WAEEiRE; R
WA TNARIE S, M TR FHAREAE - 5 HIREE A RERAT AT (reference) 18&iR1H

(predication) i, MIFRER 4B -

b. 2% LITF &K YE, 6 HPEE— SN B2 & NRNE N2 i e
ZeiAEN, FTHDhEE? DUERSTER i (7~ A <l « “FR s “ET . 4
PI74E) MIEE, #AYEEREX - ‘NPIVHESR, 74 imEEIEr 08 -

cABNTARITRER 5 An_v -

DL R 2 sl B R -

o K7/ &E /m BEE /p tH2 /0 & /n ) /u K&l /ny , w98y /d K& /v R /1 30 /n
YES v AL Ja B /u XA /0 AEAF /v 48 /n_g ) /u ATRENE /n (A& /n . /w Z5/rd R /n X /0
B /d BN /v e /n ZRE2/nv B /u FEMSCHE /-

o Ffil/rp — € /d Z/vu WY& /p BAE/t B /u BF /a 554 /n IIE /v ZE3/v 771 /0.

KL /nv: “HESEFRIER R NPV &R, ik R B #amit;

KRE2/nv: “HES R N R FEIE, “ARE2 R4 TR E R HOE;

RIE3[v: “RIBEFI NENELEM, bk @3 Zohin;

(EADGE L) (BB7hR) o, “ZRErimscam . [AR] fazhanshOFEYH/ MR . H
BHRBE R HIREIEENZL: BELE~, e~ QF KA EE) . ~
SEHIAL, ~8Y Tk . ORI RELMBBCHTRIR G : ~Fwh, ~Tae . mlfag
e RS, JE &Y, (BAESEERE T 4 e RE CRETERE A o EPNET R,
BATE IR L B 2 TiEk -

3.2  Zohinlin R

ESRIUER IS R AANE (L) W8, ZEAREAISAE KES%
(BURDUEAL)  (H7H) FAEIRE, HkCHERE LM, RE, AT
H AT

AEFERRIEROIERY |, RBF ST R4 B (USRI, APy thonIIENI 35504
B By < oRIVIRICHOIA, MEIZASI%, BB, Mo IIRAVIRIOE, 1
SR SIIRIEE, BEPISNADAR, #EE10020 .

SRR, HTS0 S IFCEEAERRL LT, 2100775 07K HIBUE
I, FUCRX—shiai S, figom/Nid, B GURIGEAR) (BT | Mk 2k
f - PR < eI 3 RICRAE, SRR AT, (R SRR AAE,
BN B SITEA IR R, A TIERAE, MEEE . HE A
THRERHRIIA - 8 BB RT3 SIAIA A, PR TR 1R,

1781

E, 2022%E10H14H=16H.
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AR | afE | RN | B | IR | HIF | XM | A | B
W5 | g | BT | SRS | T | R | BER | Ak | BTl
ARS5 | B0 | R | R | 8K | K | =) | Rt | 800
Beyy | $Rf | PR | JEAK | Bed | RER | RIF | A9E | SR
)| N || ek | R | E | RAT | BT | AE
RN | | W | | e | | AR | B | OhiE
HE | Wl | 25 | BEE | GF | B2 | B8 | 9 | [
AU | WER | B | GEK | EAF | BT | A | k| TEI
HE | BF | R | 8hE | EfF | #E | R | B | 5iE
KB | SCRF | A0 | BlR | R | B | UA | R0 | B
TR | RE | MR | &7 | T | RIE | B | WE | ks
| 155 | A | 3R | AR | RE | B | B | 1EES
B | g | HEE | v | A | EK | T | AR | SE(
KR | RS BR | ML | MR | e | | 2R
R | iy | of | BB | BhiE | SEEC | s | KB | s
RE O | o | aEE | ot | RO | BT | TR | B
At | BE | BB | R R | K | | fl2Y
B TR Ea | R | BE | RO | e | Wd | 0
B | K| 0B | B | KRR | M| A BA
A R | kil | x| B R | 5E | B X

® 1. WRIPGEA AL

4 ALt iRBetE T
4.1 “FR-HEWN I/

Shannon#iWeaver(1948; 1998)## Hi & K-4E 44754 (Shannon-Wiener index) , BEE T 15
BICHIEEAL » B R-BENFEEE R EE R ML . TR0 ERERREENS%E, HTE
E2EBAFHEN, SETMSHEANHMEHEA TN —MEEENEE TR - FR-LENIELH
WRITERRT: T —-MESHEA, HAXHNESUEM, SME SN B IR Zpi,
B2 A5 S IR AT EME R BG5S LA E M ST FIE, ZEM AR R4S
o NTHEMEMITE, TENER-GENREHTIMEL, TR AXW IR

— i1 (pi - Inp;)
HnOTm - ln n (1)

PREI G BIE - EEUE X (80, 1], HE#S/N, SN, HEBK, NfE
PR
4.2 AR EEEEECTE T
4.2.1 TAEZRENH

Hieber(2020; 2021)$& Hi FH & R-EANFEEOR T E S IE I Nuuchahnulthi& ! FIiAIEZ AEME - 17
EZAEME (lexical polyfunctionality) F&— A (lexical item) B/HANIE—MEEINREE A
IRE, WIHARTE (predication) ~ FEWX (reference) HAEH (modification) , 5 Z AN R FINIE
ENEINEAT NS 23T

MR —MFRBHRE - 18R~ BIfi =1 D6, 3 AN MR e 2%, AR
PIWR Z H5E e £ 68 (perfectly polyfunctional lexical item) , 40, — /1878 3 4~ i
FE A HIII3001K, = FRINAEAH100IK; 5 Z MR B2, a0 55X A 18l 78 5 A 15 8 BT 1 3R
MI300IK ', HIEFERR (reference) FH¥E, MINE B INEE (perfectly monofunctional lexi-
cal item) - N TR EEZMENEIGERE, FE-PAIUEE—MALREEZ “ZHE
(polyfunctional) ”HJE EF&H5 -

UInEA PR — T RIIES -

B R E T A F AR WSCE, FI0-11950, mE, TE, 20224107 1402160
(c) 2022 HIEAPXERFEWHHIBEFTFLNBERE
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4.2.2 ZHiFAK LR

B AT 3. 2 HE X ) 4% B 1R 7R 1] B AR KR FUE ShimiaE e, /NER A FEE SR R A A A
BB EBINEEAHE - SRIMAESERREA A, EAEE L MIIEE, RILH T B RAVRHE -

FESARIPREIBRE S, AR FIG T & hiAlE&IAE (bRid ny) FESDIAE (FRid
Fv) FRERIIREC. £ 2RFEVLIE RIS N E (BURTOER ) (BE7THR) S BSR4 50
o FAST S EVRAIREED ], <& B BB R E R R m MBI I, AR MR BN - 51
] BIn_vFRC AT & LB P 832.3%, R — 2R “BF 50 BObRIE N AR, <R T IRSST R
AMNMA A 35% L B I SEFRIE, TSR B < AT R <A A R B 45 shiR AR AT B AR X
SRR, BIN17.9%F121.1% - FE3. 200 BhiAERF, BA10MEAE (FATOE T H) Fix

nvEE | vBE | 43F | novibHl
RIE | 216 356 572 | 37.9%
iff5 | 206 244 450 | 46.0%
R4S | 45 70 115 | 39.1%
ST | 10 46 56 17.9%
AR | 4 15 19 21.1%

20 FEYLIHE 2 BRI PRI TS O

FEA SRR A1 AR M, X0 RS AR S P N GE— - BRI ML K
MR~ R B BE . FiERd, XERACE SR ME AR IIEE, B AR TIEE,
BIshEFER L2 E0A - £ 3H XL IFAPIFTREE I - RS AR PR HE R, EIERH
HELT8IK, EA2RBERE RN BN, VURBEFRE NS, SIRBEARERTEEIE,; F s & 0
WSE AT, FEERI B T 921k, HA2riRBbrE N & o, 120K FR{E N A, 531K #
FRIENTEEIT « N =FRICHET G ELBIRE, 1038 Fnvitic ~ abRic ~ viRiCeF 1 H 1 45 B
H27.3%~ 26.5% ~ 46.2% - HIL, FEVERHIXRIFREE — AR HE A A, & EhiFE bR
M MC LB Y, BiERETEE -

Zehil | nviE | vBE | af& | &1 | noviefl | albfl] | vELHI
T 30 43 1 74 40.5% 1.4% | 58.1%
priwi 31 18 14 63 49.2% 22.2% | 28.6%
. 22 53 12 87 25.3% 13.8% | 60.9%
Gi— 8 21 17 46 17.4% 37.0% | 45.7%
B®E) 27 12 53 92 29.3% 57.6% | 13.0%
JHSL 6 27 16 49 12.2% 32.7% | 55.1%
KR 2 1 5 8 25.0% 62.5% | 12.5%
ZN 4 6 14 1 21 28.6% 4.8% | 66.7%
BAR 5 9 7 21 23.8% 33.3% | 42.9%
HE 5 18 0 23 21.7% 0.0% | 78.3%

*® 3. AENAR PR A RE R

4.2.3 AAZEERECTET %
A H T Hieber(2020; 2021)KIAEZ BEMIREOT BT, iZHER-BENFEECRBE RN
POBZ SR Z RN, BT B ERERIT:
— D EINEAEER P E R REHI=FRE: nv. vy a, XNROZIEELEARES A EE
P AEE . A BEE, BRI ESIER
ng

N
Hep NOZIAFEERE R ARSI, i ZIa7E B P i o — 1A R EE -

(2)

pi =

%:Jr—ﬁqﬂﬁ%iﬁ(é)%ﬁgé% W, HTI0TC-SEI190,
Cc b E -

E, 2022%E10H14H=16H.
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A LU B HOZ AR E R-4ENaE (H) =, HRBUEXIED[0, 1], HEB/N, AHE
BN, HEBK, AEEmEBA. 52, ZAsilEy— P EEARERNEIE, ZIArHE
BN, BERIZIREMERE N, HEBK, EMEIRmsK .

— iz (pi - Inp;)
Inn (3)

i & ShiF 2 B R E H AR E AR M, ST &SRS, n=3. B T EhE#HKIA
SN BRI A ab e, X — BRI IR ET0, RTIn0NFAE - FXNX R A B R F
JIET] LU IR (Stefan Th. Gries, 2009): — M@ =MIRiC BB E AN, H—FITEEE
BN AI0SE T 0. AR5 FT—F 7%, 1T BEHER BREhIE € 2108 50 1) 2 5him 1) = FbR
WHEAMNL, Flan, £ 2FA“KE Mny- v abRi0SEFRELE 7215+ 355~ 0, ZntabH)E
59216~ 356~ 1-

5 ABhiAZREMEIE R T

AN Z REVEFR BN TR PR, ARIETSIE & 2R HES1 78 2 shid, TR £ 6
PEFREERR, R X MAE R L aertRes, HEUAXEO9(0,1] - FIan“% & £ Rtk iy
790.61, “FERL L REMETREENON0.22, BIE IS RENELL/E & R . MBEn vAVITICEE, “X
JE BRI i v AV B IR B 51 9 216IR 3561, FE Al T R 10IR 1861, 8 Kl &2 A EL o1 |- 4
&, “REIWICHRCERTEELZEE, SLAEMEEEUSH ST . EAshiiky, 75—

Hnorm =

F5 [ E | nvEE | vBE | a8 E | ZRElERE (1)
1 RIE | 216 356 0 0.614171
2 iff5% | 206 244 0 0.64062
3 LI | 31 265 0 0.329753
4 2¢>) 139 222 0 0.409249
5 HEL | 16 225 0 0.254059
6 R | 12 207 0 0.228963
7 KA |19 199 0 0.30238
8 JERC | 10 186 0 0.223093
9 A7 |18 167 0 0.32769
169 | 47 | 4 6 0 0.81752
170 | 7L | 6 3 0 0.808014
171 =16 3 0 0.808014
172 | R | 4 4 0 0.850864
173 | K7 | 4 4 0 0.850864
174 | R4 | 6 2 0 0.782776
175 | f514E | 4 3 0 0.858673
176 | H#E | 4 3 0 0.858673
177 | J3d | 4 2 0 0.852792
178 | KGR | 2 1 5 0.819448

4 AENAZ MR

FESE . BRI ZIE RN, BIshERR AN . TR 5910 s aRE 4 5hid
ZREVESEEL, HRAR, XLERHENE.6LL L, Hih iy —mAHERIA0.975, K
X DIREAH S R RIATE . NZREMERREHFEIERE (R 6) , ERRANHEFY
790.825, Btk ETE 2 s M £ R TR ECF{E70.585, FLATER0.24. i, shEHRRIAR
I REME H A% B iF5E -

NEEMMMEL GEVERRE (H) AP XERDAEN, ASCH IR SHHERZ X
ARG HAE, WAERXE0,0.1]ATHE0T, ZXIE0.1,0.2/KHAE2T, KKK, FHITE%
Ehin 5 B E AR R B4 B B £ REE TR R MG LSt T an B 1N 2ff s, MEARAR M10 2 RE

oA E T E R AR OUR, ’%lloﬁ—’éﬁlwﬁg, &

[, 20224E10H14H%16H.
(c) 2022 TS B S B 3
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FE [iHEE | nvBE | vBE | aBE | ZeEEER (H)
1 277 | 30 43 1 0.673248
2 #P | 31 18 14 0.947666
3 N | 22 53 12 0.840001
4 Gi— | 8 21 17 0.937593
5 B | 27 12 53 0.85852
6 ML |6 27 16 0.865649
7 kR | 2 1 5 0.819448
8 K| 6 14 1 0.703815
9 B | 5 9 7 0.974883
10 BE |5 18 0 0.630712

5 BEARRAEIARZ REVETEEL

FEIZ R
RCEAFIG] 0.585
SIEFRIIATNIE | 0.825

* 6 TEZREETR R FE

PEFRECRIIX(E], 4n0. 16 R X [8](0,0.1], 1XTRZIX[E](0.9,1], MABFRMAEZX BHATER - %501
TERN—"1EBSRERMEE, AR ER/N, EMZaEEms/ ), HERK, EMEY
REtEmtER K . —mE, KA HESKR, B R EREERE - F R fHES
10.16, “JER AL 80.22, “E77 FIHIEZ80.33, “EH FIHEL) 70.40, “J#E 47 FH(E
£]790.59, “fR%SHIHMEZIN0.65, “SEEHIHEZIR0.70, “FER FHEZ/0.81, L8N
FIHAE 5 B T8 AR X R, AR ARG, 22 Reth Bk s -

404

30+

41 41

number
N
o

25
101 21 22
17

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
H

M1 ZEhiAmZRertEs (H) BELfF

MWE VSR A SR E, HIEAE0.6LLFTRY, 4 57 iA RECE FE & HA R ATm3E N, HiE
20.6- 0.7 HERL , 0.TZFHEXZHE D, NEIENIEERE, 2 KNNE
F£(0.5,0.7) X MHEX RN &E , KT0.38 & T0.9 A shiALi &4 gD, AZRIEETSE
TRm K2 Ehii %, ZREMERESRIFHATIAMENEA . B, Zehiap ek Z ettt
Beas, DhRERT A RIS FIThRERF AN RiE A2 shid b «

WK 2fR, BHEARRA AR Z RN R E S B 1AFE, SEPERD RN X
BH — ek R A s HER T 0.6, HIE&KZ HMAE8RKUL, X5K 6FiTRNEHEN

S B A A A, 0TS 19T, 1

[, 20224E10H14H%16H.
(c) 2022 TS B S B 3
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0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
H

2: EHEARRBEAMZRENETEE (H) &0

ERCFIER R —E, SIEARRN A BhiF L E A BRI RE R R, X EER RN EhE AR
AENAR A« FEETARIZ A =L, B LUXSRIA R 2 BN S A T

ZREVETRRUERR, FRoRZIE L RETERGR, AN TEAFNE ST A 6 %I 78 B AR
WU R G o 455 2 RETE R BN 1A R B4 B AT A, AR SR X e shiE A A
F, REAAMZ RN, KL ShiAr 2R, £ RetEaRon] DUB H ~ B4 BhiF
FEERH IR - B5h, ZREVETEE Al 2 SRR AL BER 1 2%

6 IEETEA K BERIIZ REVE IR BN LA

ZREMETE BT R T HEMIMB BT, Anilmiss 5 R AIAR RIS, J9ir R 5T Bl A -
(ICPUEIA L) BT FRAERRSIZIRRTE, RIS AP bR A S A0 4 7 PR
W, TR TR SR . AN R ESOSIRIE R BHE S A R FnbMEAVIRC R, 1R
A2 IAEZ REMEIT TR, THEIERI A8 BN 2RI 2 BEMETRE . R TR & Y
TANZARKFARN L REIETEEL, HEHRL70.07, FKEH£0.64 .

RN | o E | vEE | AT | SRR
ERE 338 55 393 | 0.383708
TAE 242 88 330 | 0.544968
HE 72 173 245 | 0.573052
YEA 217 2 219 | 0.073539
R 66 102 168 | 0.63926
KER 153 13 166 | 0.281812
NER)| 103 39 142 | 0.594252
AR 92 50 142 | 0.624316
A0 5 92 16 108 | 0.425816
L] 77 9 86 0.358718

e I ST E A AR =il

M Z BEVETREORE . & 5hiA 5 5h 4 3 3818 20 3 £ 990.585H10.584, 51 4% 51 2K 1A 5
LA LAIAZ R R R - A, WRAFAEZ RS, Flansha kR
T YERY FHIESH0.07, EEHEPIRC AnkAE 2171, PRCAvEISUE24 « £ Bhid “F H” KHE
79016, FERHEFIRE VI 74T, TPME A VB US4 o B “/E 7 B s F %A <A
FI” BB IR AT AR — Ml i SR

E, 2022%E10H14H=16H.
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XTI & M AR TB IO ENVA, fH - <RI 48, AT RBIE (E R I 4
e BIRRIAME N Eh & B iR X T & AR IR0 A A, I TIE . WEE - IR
s RS R EET, A B A -

7 RBEEKHE

7.1 B4

A AR DOE AR LA PEARE X E AR, B AT TR E R, DA shidmsh B
i LR E A AT N SCERIBE R BN S « ASOH 3 T — MIBERCR 2 shidid &, RER S
BRE AL S, SIANER-ENEEIE N EIEIR, WS R 5 AR 4 shiitfs
FBE, FHT IR R BRIFI -

B, WEESNAIAN = MIRCMR oA, WmANHZIAENRERI . PF5RAI,
RER A BAIR BITARNE N E, NER> 2 shia i L C 2 T2 it . R0, 58z
— M —RRERE R XEFER REE RE, MEZUEEELE. Fit, A OEHET
R-LEGY TR L SR ORI B 2 oA L RElE, ZREMREREBR (&&END |, £
R Z REVEBGR, DIRERRTE; ZREMETERGEVN (BrIMER0) | RoIZAZRErEEss, o)
RERANRIE - IRIEIEZ REVErREOT R R, A2 Rerfia90.585, L REMERGE -
SRR 2 BhiA B T2 oA PO R RIER—3K, PRI REMRECH0.825, HBERTARED)
W A R AN FEDIRE -

Prehidsh, A30z M2 REMEIE RO shil flgEHEH - 38K BSRBOETHST, Tl
SEREME LRSS, g . RIS, ARCREE R RN LB, RIARALER
NN R, T ZEEEBGRIEIAIET, WeTiE  “Esh . et %, EfRS45
TRRT, FRFEAL NS KA .

7.2 TARTENE - FRIRCHIE S BN KT R )

MARA B, ZshiA e BRI R— « ENE LRSS D0E B 3 B0%F R XDOE TR R
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Abstract

Discourse analysis is a hot topic in the field of natural language processing. The pur-
pose of discourse functional pragmatics research is to analyze the function and role
of discourse units, which is helpful to deeply understand the theme and content of
discourse. At present, discourse analysis mainly focuses on formal grammar, but the
function and semantics of discourse as a whole semantic unit have not attracted enough
attention. The existing functional pragmatics researches are mainly oriented to event
extraction task, but there is no general functional pragmatics research. In view of the
importance and status of functional pragmatics research, this paper proposes a Func-
tional Pragmatics Recognition Method Based on News Schemata(FPRNS). FPRNS
not only obtains the interaction information of paragraphs, but also incorporates the
information of news schemata and the location information of paragraphs, so as to
effectively improve the recognition ability of discourse functional pragmatics. The ex-
perimental results in the Chinese macro discourse tree-bank show that the proposed
method is superior to all baselines.

Keywords: Discourse Analysis , Discourse Functional Pragmatics , News Schemata

B E A EARIRSCE, H12000-513100, ME, T, 20224510 14HE16H .
(c) 2022 HEPXFERFLWHIBETFRWERL



IR

1 58

YREBFFEWAMIK, 232 FE CMIhaeE L. Bl BRES OB A R
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PIEFRFT SRR, (it T EEM AT EN . MINEEIBELIIEERE Ch T W, HREERN
—MESHHRAL, LTSRN, Ei E ik =S A bt = 5% 5 BB ThEE TS
FABF5T -

REIEAM R B ES TR ER AR ZERITAENAGRMTENER, §BTEEREF
HENENEE, BAEBBREMIEMEXENE L, TLNHTERES S EME
%, BERENERG - EEME - /EXXENESSE -

FEDNRETEVERIMSY /7, Halliday (1994)813 T RATHEEIE S 2%, AFMIEE, RET
BETE B A & “ThRER FI 4B LA, A TER FI“AER, REUIBEIE S F 006t
FX G TER, MAE“A)F" - Van DijktRIEHT B HE SR FITIRER: &, & H T 88 B =X
18 (Van Dijk, 1988) . ZHIL K R EM R MBEAEH R EILLE SN, Bk 7 HERER
EHEH, NEENRIBHAOMREE T M FEFER, HREETIZERIRE T —R7
TR - ZETESCJT T, Yarlott et al. (2018)FRiFE T 2k H ACE2IB R ZE 11505 S E B % 1 Th g
EBR, (HIZERHE /N, Choubey et al. (2020)HR 1E 57 8 B 2 1¢ 7 A Th E1E FH R A5 H
OB TSMINEEIE AR, FRE T80T E A FRUSIREER , (HEE LRI ThEeTE R A
JUE AT E A MBUESS - AR COTE, Chu (2018)7EHT 8 B =CHE 18 AR At _b 4 40k 1 1 B B
EHRAIT A, #h IR T E R I (B SEPRET B iR E T A DR R, H
TE ST 1SFIThEEIE AL . fEH IR I Jiang et al. (2018)FRE T MR 72058 A 72 W s 25 18} 22
(MCDTB) , AHREINREERAVIFEEE T 2t -

PLCE H AT AR A REUT I8, IRIE T E . ZHMIEE FXE RS =7 R IR IR £ e xR,
ZEIMFIZER T 24t T AT ARERES, ERARSRTEZHERMA> 2L+ =
Ll k.

P2IRfEE FFEMG EE, B Ub/FELLR, aRkRRREERERAANT -ARA, EPE
EREI-A—FCE=TAE TN, KEFEBRESHE RERL Y, =B HERSETR
EMEPRESCINEE RS . TRk, F£2EHA N2 3 NERZER BRI FERL T,
B B30 ML TR o R sk e A S IR A

P3:Efrit ik, ERAEERE R EZ K AR IR ET R AT ZWERARA
Wrolct, ZHREUT RIS ERIGER ZER RIE, ERERFEHEMRMA. —U—FA
LA, FEMERMERZITT CCTEBRAELEHERPVGER) 1 (FEX) . 2HZLHE
73 B BUR RIE i P 5 8 B B £ 5T A1 2R St -

PATEIBIRIRES, A E BT RDE R EF IOV EN, FRZHEUGMES EEREEVE S, &
B TAEFFLANGAI AT -

P5:4EZE, mEMAR— T U T HA SR, EERTEEEART, =mEBrEksiliE it
iTiER. (50D

%11 chtb_0255

R AR R E I REEH ISR %, FEMCDTBRIZEER T R Z I 6EE IR R 561
3o AL AMCDTBH [ — 5% 3CEE (chtb_0255) 3 i B s B2 FI ThRE TR A 4540, SCEN A BT
Re B, BEPIAESIE, BRT 2XMEENE “TEINF TR T EE 2R AE
RS, PR TIEFRBMA N EREITREMNNEE R, MAT XHEFLENE
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DU A &R FE R 4 7 B UIRD A fE R IRAE S5 A 31T, R XEMYE Ry, HBES
R4 SRR, FIRTPSHNTE T = A AR S o) & E R M R A& IR TAE, R ESCNAR <k
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DHEeER,; M7 AR rAE N ERER TANNREER TERETIIEEER, RY A%
RENRENIDNEEEMN .« ZEWM RS K I M EZREERATT .

7 E B 5E 8 (Van Dijk, 1988)B#fifE H B B A R L E X E HEMIERN, HIA
SRR EINREE AR ACR AR BT 8 BUR I REE A ES - 458 EE g,
Ao M Tt B ke, R B E T R BOE B T — N E RN REE TR, B
AL <SIE . CBRE T CEaR X ThEETEFIVENG , B R ATTENG R F B Tk
Jo BRI DB SCE S S, dE T A IR — D TERE T BUE EIThRETE Y X R SR B AR
B {EZhang (2014)KIEF FHI HMAMM ISR « F—T7HE, FANIF5 T HET0E A 5 K%
&, BRI E R E SR, B-BIIREERE N SiE, USRI ER, & —B
)5 5 R B R B SR ) SR ke, FEBNIRE JE R AR AR BN TR R R AR -
i, BEAEREFRMERE BN TRARENIIEEH BEA EZEM -

NTHEANRFTEEDREER, AR T — 2 T8 E B 55 R E I 5815 FIR A
Ao IR SR BB I X LNet ARG BUE VP9 , N5 B FE B M 2R 1S-Brig s BA5 B
RELHSEE, NIMRGEEAFREMER - o, SRS GBREERETIMER
B, RETHENEENBRE R, NmERbRE T REREEHRRAIEE S - EMCDTBHY
SCRRLE RN, AR H AR R E D RETE H IR BRI RIRCR -

2 MXIE

H AT B R E S B U AR R 5T R T UETR, DI RE S IS AIE =0y Z2E
%5, RRMBTEAERZMEHNEHENT S5 oR, MPREIEERREEIE N —MES EH B,
FUBSE LTS AN UL, TR B BT R E T Uk = #06 R E B AR R D REE 5T -

News Report

Summary Story
Headline Lead Situation Comments
//\_\—\\ ‘K\
Episode Background Ver .3‘1 Conclusions
/\ Reac‘tlons \
Main . . :
) Context Evaluations
Fvents Consequences | History Expectations
Previous

Circumstances
Events

2. (BB E] B A5

A 3 R B Th AETE A0 FES 35 Van Dijk 3 [ & 218 (Van Dijk, 1988)#1Pan and
Kosicki (1993) $&H R THESRR 7% o #iE B Z(HI8 (Van Dijk, 1988)%5 ks BT AR HT 5
BIE AR, ETIRR T HERENERSM - B2 — MEUAFEERESN, Z2Ema s

FotEPEEESEARRE, & 205—’5}%131@, il
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BT E R N EERER 4« HAF, B3R (Summary) FHIRE (Headline) #157E (Lead)
WA AR, #EE (Story) HITE R (Situation) 51¥i8 (Comments) ZHAE, #rE K =45
F3E S — N BT 82 R 15 I B 7R T8 B R R AR A AP R o Pan and Kosicki
(1993) 2 H BB THEZR T IE N PU N YEEE AT FT B R B AVRLER ~ BHARSE - FRALE M A0 E
WELERY, HAANIESEHE 5 e B e & AR -

FINT ISR B RGBSR, Liddy (1991) ~ Kirez (1991)F1Teufel et al. (1999)F| &
LEAFITE TCR AR E LI RERALH BRI CEONE TIHRE: Mizuta et al. (2006) - Wilbur
et al. (2006)~ de Waard et al. (2009)F1Liakata et al. (2012)F| H Z FERH&E, X EY I
BRI D RETE AT 70150 - (HIX S 50500 I B R 2200 SO AR A, A& A T 2 At 45
f o — LR AR E R NS Bl b, PR T BB R TR - 140, Yarlott et al.
(2018)#RE TR HACE2 (Automated Content Extraction Phase2) iERHNERIS05 L&, FH%
BIFEHSVM ~ (RESFIRENLRRIRSE (L S 88 2 > JT VAT 3R UEMEA9SESS o T Banisakher et al.
(2020)7E Yarlott AU b, FIFHCRFREEIN & D BE RIThBETE LTI, 527t 7 BUE ThAeiE
FFIRAITERE - Choubey et al. (2020)%535T 8 E =0 T BT EETE FH R BT AR RS, & X
TRMINAETE R, FRE T 802 M ERAIFHITIAETEM . FHRH T — W2 B A LS TV
N EHRE A FRITIEEE AT - Choubey and Huang (2021)#&H T — -8 G- FI8 ZKAESR
KIRAN A FIREIEH, ZREERH T2 MR, e RE A g R BT, m
TR B AR BBITIE R, HHIIANT — D EME MG RG] T TR SO 2 B /Y
LH o 75 FRBIFSCH, Yarlott et al. (2018)FR{FERIERIAEE /S, HARE#E Z 1A Kappald

(55%) FAm; Choubey et al. (2020) % X FTIBEIE KRB H A S4F, A& T H A -

MHSCHE, Song et al. (2020)FR{E T 12305 /ESCHAI FRITIREE R, S48 L T 7HMIhEeiE
SRR, HETFIINEER, G460 FEMECPRAEREXN AT IEEHE TN, E2EWR
ERITHRETE R B 8 [0 22 R VOB IR, A& T HABSE; Chu et al. (2018)FAChu (2018)%
% ZS A E E R T —EEMEEEH R R, LA Fiang et al.
(2018)FRiE T 72085 #r E il , AL Z DER EMZE (Macro Chinese Discourse Treebank,
MCDTB) - fEMCDTBERE L, ©F 8 TAEH & 56 &2 i L AYHF 5T (Jiang et al.,
2021; Sun et al., 2020), XEEINREIEA BT R#T TP 2, HRED .

3 ESENE
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3. B EROE AT R o

— B3R 2 R AR E B e B B AT P A o B0, Norman (1995)%5 5 H]
2548 H A <1 7 R <R B R <R B AU, IR N % F <SR- B TR - R = A
JEWEZHAL; Bell and Garrett (1998)IANHTEIHEZRR1Z H “J8 - MR- i EE = MumEE R, H—
ST E A S I, E R WIRAEERES, Hi iR /13 i feSiE, HET
e B EEM ) <50 Zhang (2014) AR #7 B EROZ H < E 0 25 B O R =
ANTEREA R, A < I o T R E SN A <A TS S RN B T, ST E R

FotEPEEESEARRE, & 205—’5@131@, il
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BOR R PRI o £76 BRI R R R MCDTBH AR 04T, A SOy« 5 -t -1
J& R RO E 2 £ WS REVE FREEHE , RIS SCRE B B 00E %) 50 O S 0b-HUCE- W B = Vi -

ET FREISHIRFIREAR ST, ARSCEMCDTBIE R LT DhRETE F ATaRER 4, B
BI3FTR « BRI 5% (1) RSB BN “SE #TRBERBMEE (fln, B%
Bt~ #NFEBEEE) PRIENCEIAY;  (2) FEREMR A EREIRE N WE, ZE S EEE
HEZBTREAMELA - RO - BIESGESE;  (3) R HE e F T - BEEE
BANFERBIEIRE W R - Hr, “HE RETE Ay, R R RE L EE S,
T o F0 U 2 AT DL G o 220 TR RN IR, 48 1% HIBTE 6 & =H0 7, 46.8% L& “Eak-#I
FAERY, 3% E S HE- IR Y, IR 2.1% 00 “HE R -

Hi[E BB (Van Dijk, 1988) 5 H AP BOE AR R L ELIFEERZMEM, FIARSURE
EDREEMRIENIRNR, RHREEDREERRESTET RN 77 S 0haeiEH . Bikm
5. NTHEEN—RIET = {P1,Py,...,Pn}. WEEEERRINES R E I ETA R H B
EHIDRETEH Trun = {Funy, Fung, ..., Funy, } o ASCEFVER R PP AT T Big ThRETE FH Y
WRAIEEST - Lhchtb 025501, IEFRIBEINGEIERA N{FIE, B, B, B 7K}, &K
RTINS RN{FE, 5, B{F, BF, W5, BAEBETEIERE 4/5=80% -

4 FPRNSEZ#!

AXBEH T —METHEEXSEHMEEDRIEA AR (Functional Pragmat-
ics Recognition Based on News Schemata, FPRNS) , WIE4fT7R - %A 3 B PO &6 4>
HAL: 1) XARYIGZE (Text Encoding Layer) ; 2) JuWiRI4r 2 (Category Segmentation
Layer) ; 3) JoW5iHAI/Z (Category Classifier Layer) ; 4) & BEI&E (Information Fusion
Layer) -

| Information Fusion | |
f
| I [
| e J;OSi | | g | | T | — Information Fusion Layer
L f
g‘locsc:gﬁl[; pos | | ols euci)(siing i
]
| clsy; | | clsy, | | cls;, | | clsy, | | clssy |
L] L) $ 4 L
| ¥ ¥ softmaxfzargmax 3 ¥ | . Category Classifier Layer
[ ] [ ] [T] [Te] [ 1]
\/
| Attention | | Attention | |
S ¥ 3
() R ) =) .
L) L) LY L L) — Category Segmentation Layer
| Category Segmentation |
f f 1 f — -
Lo ] Lol [e] (o] [=]
) ) L3 L3 )
| XLNet ; | — Text Encoding Layer
*
[ et | [ p2| [ 3| [ P4 ]| | P5 |

4. HEINREEMRRIERAL A

4.1 XAZHEE (Text Encoding Layer)

SR GRS 2 FIXLNet/F N g Es 5 Bk N A H#H T RIEEIBRE M ER R . BIZ—RE X
ESAM MR, BIEFIINT = {P1,Py, ..., Pn}, HEBEH DR “SEP ¥ BUE X 43T,
BET = {P,,SEP,Py,SEP, ...,P,,,SEP, CLS} - H T XLNetn] 2b# {5 & K K& H1024,
P AR BN B T A T AT b B - IR T KER T A KE, M F5 & B r&
B, BREBEERENTFRER, BEEFIEKENRKEE . K5 HHXLNet B % 75 T3

B E A EARIRSCE, H12000-513100, ME, T, 20224510 14HE16H .
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4.2 VBRI E (Category Segmentation Layer)
TG R 2SR ST W 48 5 B 22 FP T BETE TSI T RIS - BRERI N B 5w -

!
i ! !
! ! v ¥ v
Le | [e=] [ ] [e]  [e] [d ] [ d | [d ]
T T 3 T 2 ) )
| GRU }=‘ GRU |=| GRU |=| GRU }=‘ GRU i /]l GRU i i GRU I I GRU |
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% 1 3 3
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5. TR R R

4.2.1 ZRiSE

Chung et al. (2014)f9ff 5% HH, GRU(Cho et al., 2014)FILSTMPER £ 1E455 LA RER
SHAf, (HEGRUFAEFDHSE, AHIsL, F ARG E AR FEHAB-CRUF TR -
Plchtb 02550, AICRKFEIEFFIIT = {Py, Po, P3, Py, Ps Y800 ORI R 15 2R Bk 18 L&
AT, BTHEAZIBL-GRUF, BB EEBNBREIELETRFINT. = {e1,e2,e3,e4,e5},
Hre, = [ef  eb] o e b5 BIFRIEFAIR FHOHIH «

1771

4.2.2 [FIEZ
TEfRRY 2R A2 — NGRU - ARICR RIS EBHE T, = {e1,e2, e3, 4, es MENEIL JZ
PRI - BOXTESECT BN, BESITAIIADUS), MIEZESLEAE LREE R IR K
T LR TRe Mt Z il A2 AL HY e B B T TR UAS B AR AL BIR dy - dF0 2 iR & B TR S
/%\ e(l,5) = {6[,6[.,.1,...,65}%’??&5_, ﬁﬁsoftmax)%‘ﬁ@]?%ﬁcﬂ(l@E@Tﬁ)ﬁzﬁj\?ﬁo :/H\:EPU(.,.)IEII‘:
AlE SRS I NREERILREER, BRNAREE;, o hRT T, 5 RS . 1A
(1) Fimse

sti=o(d,e) ,i=1,...,5 .

ay = softmax(se;) (1)

W 5l it softmax/Z fg e # 43 FL B ME 28 (E 8 K, 3R B BRI PyRIP 0 Z 1R B 38 SCHR R AL

B, AW EENIZSE T AEIEHuEY, NMEREEN> I IEESR

TLDU(L)FIDU(i+1,5) - B— S, K5 EHMWANEE R I E & RERART], #13
TR ERITTHITY S, HEE, BETREWE6R -

DU(L,5)

: —> [puay| [pues)| ——=p |puta]| [puea| [pucs |
1

6. fRAGIEHE

FHET3AIA, SR EERZ F =W, (BRESSIRRAIRIRHE AT FES IR H =1
DAL VIS « oF T XM LA ST B 50 s OBER AR, SR BRI MR (B BCR D) 7 B i
LRI SHINLE -

FotEPEEESEARRE, & 205—’5‘@1312, il
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ASCRFH TS B E R BUERREL, iE MLy, WA (2) Fiw, By SRS ign
ZBIFERRERIT, 08TIGRSEL -

batch T

==Y logP(yly<t, X) (2)

i=1 t=1

R

4.3 TuBEIRHIEZE (Category Classifier Layer)

gz R, BI=10UHE, BB EED
HTopic; = {P1,P2}, Topicy = {P3,P4}, Topics = {P5}, B WEIE LK /R 53 5l NTopices =
{e1,e2}, Topices = {e3,es}, Topices = {es} - FEG LT X HEBRIBREE L FKRe B TE
BAYLE (RIVIRE R B I E UE BRIINEUR) SRIRETERE B SRR, ezt (3) Frm,
4%%%%@??«amﬁmﬁxﬂérfﬂﬂﬁﬂm = {T11,To1, T3, Tug, T3}, AT RSB RS
Ju -

T;; = Attention(Topice;) (3)

R TyopiciE N Fllsoftmax/Z K ELVLIE BT )& 28 A LR 20 A, AR 2 &1 Te Wk B AR 59 28 51
BR, WA (4) R RiWE R FIE N opicas = {clsi1, clson, clssa, clsa, clsss},H
Fcls; j 2R HBON N85 M EmE R A -

clsij = argmaz(softmax(Ty;)) (4)

SRV RESR PR GO A LR 1 TG AR R OB R AL, 2 NLs, WAR (5) PR - 3
i OREIIEES R

N
1
Ly(0) = N z; log(y-cls;j),y-cls;j = softmax(Tij) (5)
4.4 fEEE4EE (Information Fusion Layer)

;M\Fﬂ/\}:'{—fﬁl#ﬁ Xi%j_\“ /Exlﬂﬁ X'TI:I oy / lﬂﬁ \éé B/ uU\&F@'{_LE1; u\‘ //f:.l:%ﬂ/a\,
BRI E TR -

self-attention

| €_pos; | | e; | ‘ Iy ‘ | e_cls; |

position  paragraph category  category
classification

7. 5 RE & ERTLA

R BOE AL BLAR BT ARG TE SUF B Topicilid HER ISR S, KISEMFEE B
BE BRI RFINTse = {Sey, ..., Ses}, /\EF‘SeﬁETEx/%scETm,wﬁﬂ@%iﬁﬁéﬁﬁﬁﬂé\iﬁ%&
BFRR, WA (6) FR - ERAETEAR D (7) PR

Tse = Attention(concat(Te, Tiopic)) (6)
T Ny e Siprte, %moﬁ—;ﬁmﬁ, R, R, 202246107 14H %161
© 2022 HEPERY ST RS TR RS
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Attention (Q, K, V) = softmax <QKT> Vv (7)
T Vi

REIEmE R ANE B Thopic.as = {clsi1, clsar, clsse, clsaa, clsss } SVEFHEHATHRG, BEIREE
FEIE R AR RTFINT, s = {e_clsi1, e-clsor, e_clssa, eclsaa, e clsss}, FHle_cls;; Fmiums A
Tt fa IEE R -

KON HEEDREARNSBREREEETHLER X, RRHSIATERENLERFE,
AIEREERERLTEILE . BEMNE, A CTBRELERBHITRIG, BRRELEFEER
/j_‘_\‘r?i[JTposition = {efposla €-p0S2, ..., G—POSS} °

R A BIBEVE LR T s ~ TOWRRANRIRT, s ~ MBS B position EATHEE, BRI
BUFERTy ;. HAT (8) Fm. Ty A Blsoftmax il i HLDVBEIEF, B g m B
EINREEHARTNEE R, ezt (9) Fis.

TV,f = concat(TSm Te s, Tposition) (8)

y; = softmax(Ty ¢) (9)

AR FIRER A G BURAE IR 8L, I8 Ls, A (10) Fis o HAoRATIZR)
SR

1 N
Ls(0) = =5 > _log( i) (10)
i=1

4.5 FIREE

AILIAE ZF K, SR NIhEeE L S EHRL, Az (2) Fix, JEEIHRA
BHELy, A (5) P, FIEEERIRAMAELy, AR (10) FimR . HEEHm
KEREOCHNL, LITEFTENAZ (11) Fixs:

L=1Li+Ly+ Ls (11)

5 SCIS
51 LEKE

NT B KB R M, K EBMCDTB(Jiang et al., 2018)f)FRiE 771k, &KL
FEMCDTBRIE A F W bRIE T 4805 5 #i e+ i B R 45— KU RO B iR E , A T M
F12005 ) Z R FEIEEIEMCDTB 2.0 A HEZ R EEEEMCDTB 2.0 L4 43042 H Y
REINGER R T EH#T T . Z0EEIERZEMCDTB 2.0 8 7205 % B EME
EM 2 (Chinese Treebank 8.0, FRCTB 8.0)HIHTE & F1480%# H Gigaword 2.0 HIE
1200/ EHGE, T 6763 N EIIARIThRETEH, B & 15MINEEE R

f# FPytorch{E MR E 2 S HEZE | 223 B lled, NG E 205 « XA YR Z F H
AIXLNethi 24X N XLNet base, fx A KEXE N1024, Bi-GRUZRM g3Fa 2 48 5% 512,00 &
15 B LA S 2R B SRS 4 % B 10, dropouti® & 0.1, {# FMicro-F1F1Macro-F12K 5347
RETITERE -

5.2 SLREER

N T IGIEASCIR R AR, SEERSIT TR . REWRSENET

(1) SVM: AXEIT Yarlott et al. (2018)FIfEFHl a8 2 S BEAISVMR IR B i Z Th e 1B
FH - {5 BARE 2 5 7 R - TF-IDF « BXVETE U EAN F— B i B 5 2. -

(2) 45fE+CRF: ZAXCH B T Banisakher et al. (2020)A0HEE SR IR BB ZIGEIEH - B
TSVMIERREFESS, B TR - LB MANEEHE, Hil i CREEAR IR R ZE RS
H .

b E U E S ARG SO, 120005813100, FE, JE, 20224510 14H & 16H .
(c) 2022 FEFLFGEESUFIESYLTWERS
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(3) Song et al. (2020): AILEIN T SongfIFFITMERILIIR B BA THEETEH  IARALRI B
BEENGREBREMEFEMLE S, il BERIYSERGEINEENBIEL R, WmiAA]
BEThEeEM -

(4) Choubey et al. (2020): AL E LT Choubey>¥ F JF 5| FriF B AL iR 1] B % T RE 18
H o WAL ERIBI-LSTMRRE 7T - BEFREZENZEGEER, Hiad KR
EHITIRETE ] -

(5) XLNet(Yang et al., 2019): A 3 f8f FIXLNet TR Il SRR 15 Br i 18 L FRor, i o
REFARBIETIRETEH -

Al Micro-F1(%) | Macro-F1(%)
SVM 53.23 16.72
¥FE+CRF 56.28 17.55
Song 64.35 18.27
Choubey 65.13 18.73
XLNet 62.26 15.02
FPRNS(Ours) 68.19 22.63

1. ARIEE RSN EE R

SIS GERINF IR « NELA] LLE H 2 W RS 1R B P BEEMicro-F1_F ¥ B4R F 1%
GiNlasE o B XU BAAE AR Gt 28 22 SR AN, e 45 O 4 A TR E 008 4 AR 21 IR 2 B9 E U
B o (B2 TSI % ] A L XLNet B T BR1E UE B Z AN S RF1E, T LA
fEMacro-F1 FAIPERE R T XLNet 7 .

I S 1R 1 AIFPRNSHE BY ZEMicro-F1FiMacro-F1f4 14 GE 2 BU 18 & M (B, 4 § &
2| 768.19%7%122.63%, A T % I & & BIChoubeyfEMicro-F1fIMacro-F1.- 4+ 5l B 15
T3.06%F3.9% KT - M TXLNetiEA! | FPRNSHE A ZEMicro-F1#£ 7 75.93%, #EMacro-
F1E3RHA T7.61% - iX2&HTHEXLNetEA , AR HPFPRNSIEEA IR E B EH Bk 2
EXEER, EMATHEHEASGEWER, BB REESFEEEENEEREER R, SILFER
NEETHREMERFR, MBS ARG T EIERREE R R, FIHLFPRNSHEE
ST REEIREIEH AR B GE /) 598 -

5.3 SEEAT
5.3.1 THEISEE

TRl Micro-F1(%) | Macro-F1(%)
base 65.61 19.00
+position 67.21 21.73
+TS 66.65 21.27
+TS+TSR 67.15 22.09
+TS+TSR+position 68.19 22.63

2. (HRERSEREE R

THRLSCIS 25 BUNF 2R o baseF /R I FIXLNet X 58 2 HF FIBE TR0, SRIEF Bt YR
315 B2 AZIBi-GRUH K IGEH £ N XX BEE BEMEEIE L FE/R; +positionF /R FEbased 3
il EIMABEAEFER; +TSE/REbaseIER Fin FVERERI 2 E B +TS+TSREREHE
ToBE R 315 BRI RN INTERG 73 R 15 B +TS+TSRA4-position K /R 7EBATEIE R 515 B B[R] B
CEBREERETIMERR -

M2 LB H, IMAMNEZE, ST EINGEEH 8 IH 3% BEEMicro-F1_E fllMacro-
F1 B4 AE1.6%F 2. 73% BI$E - o XA PR B AL B 5 B T 00 B E B ] % ) T RE v A 2R Y
HIRAMERER B - Blan, AT —B <318 RIRBIMEGE H FORY83.9% & 112 1792.31%,
A T78.41%; HH TG —BX &M H AN TR k787 RAIFNERIVERERH T73.8% -

Bt RERERRET SRS, BI0T RIIA, [, 20224610 14H % 16H .
(o) 2023 P T R 2t 38
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JowE i) M | BR | Bk | HFE | RER | ER | BB | B® | Mic-Fl | MacF1
base 0 0 26.67 | 19.05 | 63.55 | 92.14 | 21.05 | 72.98 14.83
Bk +TS 0 0 0 30.77 | 24.06 | 65.00 | 93.04 | 22.22 | 73.23 15.66
+TS+TSR 0 0 30.12 | 26.61 | 65.21 | 94.57 | 23.34 | 73.51 | 15.99
base 0 18.18 | 14.52 | 52.17 | 80.10 0 0 64.3 11.00
(e +TS 0 712 | 19.38 | 27.74 | 56.49 | 80.69 0 8.70 65.87 13.28
+TS+TSR 0 7.74 | 20.44 | 30.43 | 58.77 | 80.83 0 15.11 | 66.93 | 14.91
base 19.05 0 0 70.24 0 27.12 0 0 51.88 9.70
gz +TS 27.27 0 0 71.35 0 28.57 0 0 53.69 10.70
+TS+TSR | 34.78 0 0 75.35 0 27.63 0 0 56.89 | 11.46

* 3. AEWE N IIREVE IR BITH R SLIE

MF2F] LUE BN A D REE FTEmE 005 B 5, AU T DhRE1E FH A9 IR 51 4 HE AEMicro-
F1fiMacro-F1 E¥VE T« FOVIIATERERIMEEAS TR TREMAFASEHEE, GEBIX
T INER R B RR - R3ER UM N IIAETE IR AITHA S REE R - MR3 AT LUE N A TEl%
KA ERZE, MNTENTENE N AEE A RAIEREE R TR T « Hd “REad” 8 “H
R GhIE RN EINREE FERERIRTI R, BRIV E BN AR N A AR S B SCER
HLUTRERLIE), B B SR (8 /I ER) — B E RN A (HR)—F R (15
R)— BT PN O SGEAT AL . WR2ATLUE H, IIATERERAIEE 2, WTF
TheeE HERBIERER /MBS T, R NR3FTLUE & 70l FIRETE F RRAIVERE L AR BT
Tt XRETFEMUFECEIR T, “GhFE PR Sl A R A IR, BT DL Tu
RANEBNERFHEINAZ I, BERSIRTTIIHETE H BOIRRIERE -

5.3.2 EEIRDBEERST

IheeiE A i i
FNIE 28.3 /
(3-8 54.3 39.0

4. BERD RIEARRI L] (%)

BT S FPRNSE R FRIE R 0L, AL TR XA, HPRELEERNR
BIAIRAPTR « WERAMTUE W, FOVERRNBERS, FHHE43%H YN IRy “F
ROR o AN G EREMEML, FAUTERREEE MRS, MREEEZEERD
B ERARARARAL, F HXPRIDFEE AL, BRI AERIRYE - R 5 39.0%07 “Fh 787 3K
WHNER R —THERNER REER L, HI—FHET 7T REE L LSE
FROREL, FTLLA I KRG “ER RAFARE -

6 S5

WERREEMTIR EZRETEEER, MREE R —ME AL, HINFEAIE AT
BESIERWHIEN, Van DijkiHTEE RIS TRECER LELFEEENER, Fit
AR T — M ETHEEA SRR REERIRB % (FPRNS) RBI BRI TIREEH -
ZOTIEAER B BUE L BAS BRI R TR ERNHEEXSHER, A4 eI ERE
FIRERE, AT S T REEDGEEHIIABIRES - £EMCDTB 2.08)5E58 45 R KM,
AT W5 A AEMicro-F 1M Macro-F1 EBBUS T & AVERE, FEMRBH T AR H 5 IA R RL
P . B TFPRNS#EMacro-F1 EAIMEREE HIR KRR T8, RARIZIE LN+ E 1R EE L
5 B ORI B A AR LB D WD RETE ISR B o RSO ZLET N [ Ast T R = D RE T
WIIRAL, Besh, BETEITE - ATEEUE A ERE BERUNEERE A AFRASAT A,
HZAH RIS AFITIRE, RACRE XX ER A R AT IRE I — PR AW 5T E L5 AT
AETEH -

Bt ETE RS F ARSI, B0 I [E, 20226510 14HE16H .
(o) 2023 P T R 2t 38
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W

HEZRTE ST S5 R B IRTE 5 AL B U ) — TR R A 55 - SERTRIBT S TAERZ #5t
B EPRAATIE RO, ToVA—IRTESE R A B PRIA RHESRIE A EREL . AR
TR 2 HARAOHESRE AT RREY, SKIIN £ B PRI AVECE T « AR HESR
BT A TS IAT R B, KBRS R AT« oAb, AR
RABMEEIR R R E TR, R RRESE AR AR P o S05R
B, ASCRBLAEAE BRI MER 0L N A 2 BPR B AR AR S - HRSE
RUERR T ASCRBGE T B RUE - sEAN BT T HEEE H R 8 R BRI AR R e B
HORETT A -

K. HESRE ST HEZRMLE

Knowledge-integrated Joint Model For Multi-target Frame
Semantic Parsing

Xudong Chen'!?, Ce Zheng', Baobao Chang'*
1.The MOE Key Laboratory of Computational Linguistics, Peking University
, Beijing 100871, China
2.School of Software and Microelectronics, Peking University
, Beijing 100260, China
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Abstract

Frame semantic parsing is a fundamental task in natural language processing. Most
of the previous research work focuses on the design of the single-target model. There-
fore, these models can’t extract frame semantic structures of multiple targets in one
time. This paper designs a frame semantic parsing model for multiple targets which
jointly predicts the results of multiple targets. We model and achieve the bidirec-
tional interaction among the subtasks of frame semantic parsing. Moreover, Relational
Graph Convolution Network (R-GCN) is utilized to encode the frame relation infor-
mation, which is a way to exploit frame semantic knowledge into our model. The
experiments shows that our model maintains good performance without extra training
corpus. Ablation Study proves the effectiveness of our model.

Keywords: Frame semantic parsing , FrameNet
*EHAEE
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1 5§
HEZRVE U TS5 2 B IRIE B B AU B R R AR S5 . BT 2 R T M BRE S AT
%, FIaniEEIE R (Guo et al., 2020) ~ [A]ZF R 55 (Shen and Lapata, 2007)55 -

[ can write my name on the deposit slip

Auther Text_creation Text Form

Entity Capability

Figure 1: fEZR1E A5 B SRR R -

MEZEIE LTRSS HETHEZE M LS (FrameNet) PREERR, REBCURFTHSEHLIEER,
EIEE UHEZE DL R LHEZE T — RINE LA B - Figure 1VBR T — 1B S HEZETE &5
FRIERISUAR « FEZCKRA, canfllwritelE R B ¥R 43 5l & T Capability fl Text_creation B 1>
HEZR, M, B 7T IRERG RAERIE LA E - X B Ll Text_creation ], A H
AT~ my namefflon the deposit slip/BIHTE T IZHEZR T AIMEE (Author) ~ XA (Text) FI#E;
& (Form) =Rt .

BRI, MEZEIE AT RS HE N FESHRS - 4 E BRAIEO T, FESLRXT B AR
IHEZRIR I A SUAR  SHEZEE R A A EFRRAIRA], EESWR AR - SR
Fv TAERR H BT 268 R 2GR 88 B AR A AUHEZEIE Ui, ik — IR B SR &
Z A~ HPRIA ST B FHE SR TE USRI O - BEATE R X2 B UK A 17— BHiRia—
NSRBI 5 77 AT A B, AR R - oAb, [FAS SRR R R] B PRE TR TR L RS
TE—ERIFERME, M7 Z2 IR BTN 07 =0 T AL Te vk % >) B B ARia] 2 (Al 38 LCBR R« ATS8
7 FrameNet I 2R 5 FF A [R] H AR D EUX B B A) FEE S AE 0L, WFigure 2f7R - A LLE F|4
REFW A FEE S LLER BV, BRERSG)FH Binias B & 2oz [/ . /] LI
Wrih, BERSURPEEZ A B DL BT N AHESRE A 23R R - Fit, M£H
PRFAEITEC ERESRTE LT B AR — R BN A M EFI T 5= L -
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Figure 2: FN1.5YIIZR 8 AR B AR 500 6] F 2 E 2 i -

AR T —NH A 2 B ARTA BRESRTE U RS, BX& TN SOARF Tl B AR RIESR R
SCEERE o AN, B TERESR AR AT £33 1038 AR > 7 TN AR A7 250t -

FEREZRAARIA T, FrameNetARIFHEIRIE = IR E L THERZ AIMEZ MR, XK
AE BB E M ERINT AR A ZIESGRAESS o SHESR R RtAT B R, HH
TR S BIMELR TG S - FAVEIHESR S RMATIE], FAEERM LATT R, FREimA
ISR SR AT « AR H E ML R 5 FIEZR R R TR, BEIE S ERK R HIR
WIREZRAN A 18 SRR, RFENT D BIREAZIRESRE AT RIR TS5 -

HEZRIE M)A T AR S5 Z AR RECVEAE R 2 ), s RS R ERER R E LR, Nim
RTHESRTE ST RBL IR IL - BN TRELZAT T — DA B SR AR, 2 BIR 18R

Bt E AT EARIRSCE, H1320-514200, A, T, 20224510 14HE16H.
(c) 2022 HIEAPXERFEWHHIBEFTFLNBERE
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EAER AR 2T A ELER], F—BiA iR E R R EEIGR AR, HEIE
TR RREER AT 45 SFod i HESRTE S B A7 sSR0SI B A iR, IMsEE T 114
SIRBIE A H « AR B, Bl T3 B TSRS EO T I A LI -

FATERAEFNL SRS LbATo058, HF HAA T BUERSER - AAEBIOMERIIE I
T, RAEREZGRA EHL8%MIMERR, AERESE LSRR 1{E LA S T 78.5% « THRHSE
PR T BATREB BT AERUE - oh, BATFMADT TRE HETF AR RIRYE, FERKL
VEFFYEE I ERIETEALAL -

2 MXRIE

HE 28 1% L4 T fiDaniel Gildea and Daniel Ju (2002)% %t 4, F£ %~ 720074
AISemEval 2 W1 — T E PRl 7E£: 55 (Baker et al., 2007) - FHANF THEZE AT fO B 97 F 222
FREMGOT AR, RO A& — RN S FF A E I ERLAIHI A - Johansson (2007) 4] H
SCHFFIRHL (Support Vector Machine) FEFTEERE, HIRE t— R 55 9 28 9 7 REZEAI 8 2 3
Bl o EHAEAL AR A BARE T « B ARATATE LU A) 7 RRAE AERAE S %716
BRI T RSN SemEval 2007 E PR PHIESS ERAMES - Das(2010)FHET St 22105
TR R R AT REZRVE ST, DUZIR AL R B R A1E LT 28 SEMAFOR(2010) FHEZE 15
SRR T Johansson$ H FITRAY

TR FEERE ¥ S BORTE BRIE S B A Z A, BMRERFRESES
T N FH B HEZRTE UM HTAESS - FitzGerald(2015a) fH T HESR M (IR BIESS, RiELR - RS
SCARHFFIE (S 0BT 4 7 R 22 P L R AN B A5 B 4E T R [ B S (8], RS B AL [0 BAE I
S ABEIMNEITIT D . ZREF LEIER EMSHRE, B AT e ST B Lk
ERFERAEG, ERXEMASABTAFEE 5D, ARER 9% BRI B b
HEZE A L HIF5 9 - Hermann(2014) 5 B8 H T I 18 | A ATHEZR AR RS, BB 238 BT
RFEEE R AEBFHERE, HAHWSABIER % (Weston et al., 2011)REAFIE A 2 LG 2%
dEzs(a], RINIGERMRAERERE La &, @i T B4R E A & 5HE 28 [m) & A LUPE AT 1E
ZRUCHD - SEUSFREAZ T VA B Z A BB 58 7 VA4S R B & 38 71 - Hartmann(2017)#1X4HHE
ZRAE S M H A AE R SIS R R AT E 5T, $R 1o T B AU R HE 2R e AT AR AR T
A ATONZRA M & RoR BB S LT XUER, SRR M ST AR T WSABIER AR
TIPEATRESRIR A « HA £ 5 3UE B HSentBOW 5 DepBOW M 17 207 - HAT, SentBOW &
BUA] - A BT A 1A B3R [0 E S EAF R BT SRR R 2 . DepBOWZ BUAIIERS i B A7 18 17 41
T A IR 7] SR EE AR £ R SRR R & o A B SR CSOR FRE SRR BRSSP, MR T AR AR T
HEF AR - Swayamdipta(2017) RFIEIA 2 W 4542 A B REZEE LA EIRAIMES
$& T & T SegRNNHHEZE M AR BB R | 2R T RE AR 76 & Bh iR VAT RO 0 T (IUAE
WGRIY B AT BRI E) SERIEZR A R BIAE S5 o SegRNNARE Y R X [a] 4 K T 30 12 1 48
M %% (LSTM) (Hochreiter and Schmidhuber, 1997) #A! 5 /R Al REEVL 54 (Semi-
CRF) (Sarawagi and Cohen, 2004)8ZY45 & FIBR ST o H A, Semi-CRFIEA!FH T%f SO A #
15y, BRI SR A CBO TR s, ERAG X BB AL [ &« fieJim 1 I % 3B
FAE R EFH T3, BEREZRAEIRANER - Yang(2017a) 5 H—FETBIORL T RHIF 5
PRERBT, ZEBRZ NLSTMM S, WMRGEERN LT OEER, HI/MZET A
HEFNAIN T — B (CRF) A TEEANREFRE R R - Peng(2018a)f&H T —
DET B HIMEIRE SO iR, AL 3 [ 7)1 BT Fl RE S BT B e TR IR EC 73
e woh, LUEMMEZINHESSE L TR A IS5 R FHEC S ISRk, — @R Enas T
THEFSHILBGFREETERE - FEHEA E . PR(Chen et al., 2021)18 1 7E & S5 FEER [A] ¥t
AAEIT, NSRS Z RIS B -

g SRR H, #Esh T BRES ORI A& - UBERT(Devlin et al., 2019)7
RERI T ZR7E S R R SR ) SR, e £ P3O UEERIRE T R .
H B A T 50 TARET A HEZRE Lo AT P RHE SR ME S5 . R 1 T & TBERTHIHE 2R 1A Bl 1%
A . Jiang(2021)H FIHESE F 24 75K P RIHEZR € LB B, R HE 5P, BidBERTHEE
PEATHRED, YRS JE BRI A BT — 3k o 2t RERHE AR AR S5 AR A U S HEZR A AR (L
PEHAIBTAESS - Su(2021)FHXHEZRANR B AEATHESY, $R T AR AEZR AR HEZR IR BT
UERA T B AKEZRFIAR SRR AT S5 BB R

E, 2022%E10H14H=16H.
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DAE AR ST AR 3 2R I (] B8 H AR AORESR G U T ot » AR SCRRBISEIR T 2 B FRiA
BREHEZRTE ot - A, FATRAHEZE X RENRBIABIREZE TG U TS T FAES 1, SRR
RITERE M HESRVE ST (155 SRR -

3 AN

ATCRETE T B SUARROR IR - HEZR S R B TR IR - A BRI R AT HE SR IR I R ER L &1
IrERRL -

MR RER T4 SCARH) £ R UE R - MEZRR R R RBIRE TR-GONXHEZR R &
PEATIEAR, ISR B S HER X A EEERMA TR ERR - ERACIRAIRICRH
BB EIRBI T 3« BB BOy B PR A S AR, B BRI A B ARIAE)E LSS
(BPRA P B ARESRRAIAREN) | RAFIINRER T A A AL BT IRR], IRBIEEFREN
MESRIR AR ER H o 58 B BOWHEZR BRI f L B AN SR BTN, ZB BOA B ANBR T B AR 075
SUAEBAL, B EIEZGRBIRRIRAT EI RO FINHEZE Bt B ROREZR (7 B 3R Ok BEZR KR RERR
) SRAAREA TS AL E AR R T - I BRI LS RO R A AL E
FRANHPARLER - FESGRFIBRE & — D A OO BERARER IVLHIFESR K8, 2 HIH
TS HARA R (E B 2R & FIHESR T -

3.1 IUARRIRER

AR T — B AR R SHIT RIS E TR, BEEE LT IOELERNRRF
Bl o AR AN — BRI — A BARASEAT = {t1, ta, .45}, k WESCARE BARANEL

A SCRET SR F IR0 9 95 S0 AR FBERTHE 5 B (E R 4mig se, MfifE8Ia & & F i
MUEBRIFRFS - Woh, HAMBERTIE S B M A& BiAR BRI E, ATFEHR
FIAT, X R SHEIR S 55 10 ST o, EAERIRMIE N RIAR S ET B
A FRIC ] & -

Beh, — e ERA T AR A A A IR - XTSRS, A TEER e 8
AR 0 B AR X — % B ARARIE X FE R & .« %I EA AR AT

he = Mean(hy,), w; € t (1)

3.2 TEZRXAEERELR

TEZR K 2 B R RE R TRIEZR R R TR, BR85S K RFRBHEZRFN A B L
FoR . HTHEZRMEE E LT RESRGHEZR Z A1 Z MR B H)1E SRR, il FIGCNZEHY (Scarselli
et al., 2008) L HEFEBL A — R AN B L5 - Rtk B A TR FHR-GCON(Schlichtkrull et al., 2018)fE
NI, NI ARP X R, B AFRRSEHTEBRITRE - 2R A SR
T

D ( n e
ReLU | 3 e, 2 jene |N71|We( )gj() + 2 keny MW£}9£)> +9)i€F

! l l l
ReLU Wﬁ}gy-+§;€waéwW4}@)

(2)

l
g; =

)+ﬁMeRmkeﬂ

HPFRRERES, IRREBHNER . REFACES, ERNERBIFXRLESE
&, [RAETRINESE, W, RN ERB A ERAMERERE, W, R NAESIEZRTA
PR EAERE, NERNHESRIFIAEIESER &, NI R ERR e A i R A aE S -

AT LIS B A S HESE R R AN RIRESETE SRORG  MA B8 LFRIRG, -

3.3 AR

A EIRBIRSR AT AN ERRBIA A BRI ARS . KA aar B iIRRIRA BB AR
| SRS <

E, 2022%E10H14H=16H.
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3.3.1  HiniaEmr A B B IR

BBy m oL EIR AR R SIARE R T 3, RISUAR BN UROR A EH =
{h1, ho, ..h YR EVRIFE B H, = {he,, hey, ... he, WEREERBAN | SXFEER 4 [6] B R IR T SOK
FORBEIR - H—MBAHEZR A IR A B IR T SEZGRBIESR P TRE, 585 HRAR
ETXERERE, MENRARMERMAELER, FTLOXBEMEAER AR, HEOE R AL
% (CRF) SRELHITEER . SARTIIREEL LN AU

yi = arg max (Linear( [h;; hy,])) (3)

H A2 2 Linear i 45 13, 7 REB (AEFIRAE) ~ 1 (AEHREEERA
B) MO FEme) =M. BB BAFIITRIETINSE 5O 8 AMEZGR AR T B ARiA
FRERERS -

3.3.2 HEZRRANM A AR A

BB A B AL EIRBIR AR (Chen et al., 2021)32 H A4 st A G EIRSIH - 1%
TR B 2 IR BIFE BT 48R B f e SCAR R RO AL E, RIS T AE A G EERL
H o ARSI WA TR S - RS A5 G35 B bR B8 SRR A TRINAE SR A8 %
o B NETE A EEXAFRNAMERGIEES . AXEHT:

Spany' = Generator(hy, gy,)) (4)

H HhSpany'h R W K A HRAMETIWRES, AL ERKE
E{(stay,endy), ..., (stam, end,,) }, m A FAEEIEL

oAb, ETHEX A EHET R, BRI AAEGERG BRI A E S FERET, FHER
KAFIRTE ST ELR A ERTRA X T

hspan = MLP([Riend + hista; Riend — Rista; g7]) (5)
logit, = Classifier(hspan) + Gy - Rspan (6)
P(r|fs.t, %%, = Softmax(logit, ) (7)

He, MLPAZZERBFINLMES, HRelulfiH REFIN Z &M ZER - Classifiersg—1> 7]l
CREVERME S RER, P(r|fi,t, 50, 179 RiZ A AT BT B A0 A €6 28 B T AR 2 40 7 - 1B BE i 3
FIMEZR AT B AN BT 45 SRAE N B A B A R A G SR H -

3.4 FEZLRGIRER

RESR IR AR G55 f BN VR R LRI — BT 2 R BEITLA 2K 88 - ABBEITER
IR HIEEEZR A BRI FSIPRERE B, MPRENAEORIATT EER 1 A%, LI A RAREE
RE . B A JEOMRERTARER I A EOT R T, Hib BArafit Bd e 5 24

h] Wih
of = 2P b i) 0
ny#”o” G)(p(h‘7 Wlht)

c = Z alh; 9)

yf7g: o”

H Ao FoR HARAoT BIREER N R, o EBREFIEE, Wil ERERE,
N

RE 5 HIE LA B, MRS BRI E LA B h, G2 R B HARAE SRR, Fah & B4
G 1S B HINESGE SRR G T RS, AR T

re = Relu (Wa - [he; ¢)) (10)
P (f|t) = softmax (W3 -r; + Gy -1¢) (11)

136



HEESY

3.5 HEXAIJIGXE

UL B, BATRRE S BRIRS LTI A AL, EECAFREIABIIKRL frome.
%—\:m&%%@ﬁﬁﬁ%ﬁ%dﬁﬁmgﬁ%ﬁ%@%%ﬁ%ﬁ%bm,%%ﬁ%ﬁ%ﬁ
BHARXT:

k
1 .
Lframe = WZIOg (P(fz‘Svtz)) (12)
=1
1 1 length k
Lirst — — — 1 )liti, S 13
k. m k. m
1 R 1 -
Ligeond — 0 > log(P(stas|S, t, fi)) + ] DO log(P(end:|S,ti, f;))  (14)
i=1 1=1 i=1 1=1
k. m k
1 R 1
Lyore = W Z Zlog(P(TT|Sa Li, fl)) + m Z log (P(TNONE|S? li, fl)) (15)
i=1 7=1 =1

T &P BRI SR 5 2 RO SCR BN R, BATIRAIR R 17 R B T A
SRRORBE AT W, PSR BRI ISR, AR T

L = aLframe + BLIS + YL + 6 Lyoge (16)
FEARCERISEIS . T R B~ v T HIE0.1~ 0.1+ 0.3F10.3
BATRETNZFIBERTE B B ERN AR mIGES, Wit m & 04EE 768 . IEZR K RFE

REHCR AR ER-GONIE N RGeS - ZEYISRE LillZR10050, FRFAERUEE RS RILEE

RIEEISE . IZRFIBatch K/ R4, EFFIALE ABertAdam, 2£>]1F K3 x 1070

4 BHEESIENTEDR

4.1 BiE£

HEl, FHEZE UAOTTHESER MRARETEE, 25 AFNLSFIFNLT, XF MRS
HR SRR T HELR W 45 B B R AR AR IE R 2 BT AOMELRTE A T AR = B R AEFN LSRR Y
BIREE LA T, R BAT LR TR S A BEABAEFN L ERE FEE R -

FNL5EE T 1019FHEZE KA 9634MHEZE Mt . ZEFNL SR EMMEIERF, RBEANE
AIFAREA & 2 MESR LI N EA TR N — S A .. Z i TEEREIER S, ¥+
R —A)E— A BARA TSGR0 o, EATRIRRE b AT LUE VR & BN 58 H FRiF FIHEZRE Lo
MR o TR A TR T BE S RN b B — ) F IO FTE B FRiA - BLANFNID AL 155 A F7R 514
T, BAIRGIA)TF RERE T A B PRARHESEIE LR o SERTA— S TAES X ER A BRI
BRI GRIER A, TR AR AR -

4.2  PENFERR

PRSI IEAE SRR AR R AHESR G SR L - 7 1 T A B R AEAE R R A AR S5 AIHE SR
B TR SS BRI -

K FARESRRBIAE S5 00 3F I, S8 BB 5 AR R 6E ik 2 S HEZR 1 B AR BR O 85 3
(Ambiguous) HFRIA, F HMXFE L HIRAX — 8-S TN « 22 AR5, K
RAFREAERTE BARASE S (Al) FIBCCEBRA (Amb) & BTV

HEZRIE L EEFHR BUR —WOF N HEZRIE U T B ARV EBERITEIR « IZTRPRRITEZR A B WA ERF IR
FREZR M D, SHMERAESE—ITEBME (Precision) - AMEZE (Recall) FF1E. 5
% B VRESRAEZE A N B ARSI AL, (EXT TR RBIERERILDRAIER AR, 2R
PR F AN ER A B AEREZR R 2% bR SR BXRE FEAE R 28 53R 0 0 - 1% 5 20 I Das (3252
H, HROTHESRTE ST R SS EIR A TR -

E, 2022%E10H14H=16H.
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5 SERGRS5MT

FATFEF N5 i 5 b AT F HE 2R 70 R T R R B AR NE 28 40 A R IR AT VA - Sl T
VERR LR PRECR SRR T EN 1818 3 - Z A — A (Yang and Mitchell, 2017a; Peng et al.,
2018a) K FH B LA =) SRS, B 21 [ B A TR SR8 BB T 17 % SR 3 R 1 J7 2O RE SR ANAE
%%@F%,&ﬁﬁ—ﬁ%ﬂﬁﬂ%%%%%oﬁi%ﬁ?@iﬁﬂ%ﬁiﬁ%,Rﬁ%ﬁﬁ
RIRIFEPRARIN -

Model All  Ambiguous
SEMAFOR(2010) 83.6 69.2
Open-SESAME(2017) 87.0 .
Hartmann(2017) 87.6 73.8x%
Yang and Mitchell(2017a) 88.2 75.7x
Hermann(2014) 88.4 73.1
Peng(2018a)(BASIC) 89.2 76.3
Chen(2021) 89.4 76.7
Chen (Bert)(2021) 90.5 79.1
Jiang and Riloff(2021) 91.3 81.0
Su et al(2021) 92.1 82.3
Our model 91.9 82.1

Table 1: ZHIUEFNL5 L ARELLABIERR . Hrfadom e TR A X B FRAS 4 5 H b
GENG

5.1 SKEREER

MEZRIR B L5 SR dnTable 1777 « HHE—1TFRRIEIVE FAEZEIE U iTisY, fEsEiah
FAEZL IR B A EIRBIMESS - 5 _ATFRRIE BIAEZLR AR BATHE N EZS IR AIMESS
HATIAL - AT AR BN BATARIE S T 2 B FIREZRTE Ui B B BTSSR A ESS &
FINE T O HEZR IR AR (Su et al., 2021) « FATHTINR, BATEAELZ A5 H §i &t i
MEZRR BRI FAEZRR, R R N FA VBRI ZE Y 200 B HEZR AT O & T AT 55 R B A 1L 3R
W, RIFELEETain DRI F PR . IR, EIGMB, EEZREAMES A EIRAES
Pt L 2B PIER - BT AERIESHILTREZSRAMES IIGHEF K, FHtHEE
FZMINGRE . EENNGEES, EZHAMIIZGEE SR, RASEEMNAENE
WA . BIRTATE I CFH REE — ERE L& T ISCRFEP R, (B8 WRA L
o

MEZRE Y AR E S RN Table 2 FivR - HH, BT 1795 FRE T I K &K
T A YIRS FONEZEIE UMY, [RIRH B A0 5 B ARA AOHEZRE U AT o +FoR
EATER I ABSMER (Flansn afREIa])F) ##TI%R. BR T BRABert iR BIBIRL SN 3K
TR I ARIMERI P, B2 S T HMTEESE Lo EAl . % E 2R Berthit
AR SRR —FR o 2 E i IS T BRI R G A FREIRT, ATHBRXER 7 R B R AT
MERes m, KA AR (UEEFMEFN LI ZRE L iTiIlgR, EBEIENIMFIENT6.4- Ui
BAFA T AN TE S MERE R A I 50 3 X FIEZRE S 45 AL -

5.2 JHERSELR
BATEE T HEEM TR AT AR — « MEZR R RANH AR AT HEZRE X 5

PFrESHER: = THESSHNR A XS RHESR G LTRSS TR « MR SEIRH R BTN T,
FHREZRE S F R U FE PR EFN 1O 8 Lt AT PR A

E, 2022%E10H14H=16H.
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Model P R F1
SEMAFOR(2010) 69.2 65.1 67.1
Framat(2010) 71.1 63.7 67.2
Framat+-context(2015) 71.1 64.8 67.8
Open-SESAME(2017) 71.0 67.8 694
FitzGerald et al(2015b) 74.8 65.5 69.9

Yang and Mitchell (2017b) (SEQ)t 69.6 70.9 70.2
Yang and Mitchell (2017b)(REL)f 77.1 68.7 72.7

Peng (2018b)(BASIC)+ 792 TLT 753
Chen (2021) 751 76.9 76.0
Chen (Bert) (2021)1 78.2 824 80.2
Chen (Bert,w/o exemplar)(2021)  75.1 77.6 76.4
Our Model 76.2 80.8 78.5

Table 2: AIERIFEFN1.5 FIHEZRGEFGFREEE R -

ERH— (HEERRAARRRER)  BERERCREFORER, ME2RFIEZR AT
FFAL A & BB AR T A AR -

KRA" (HEAB-ERNBEMLR) - ERBE-MBERAERMBELTRE, A6
AR FAERGRBIBRR (5 BT B A B -

MTable 37 7] LIE £ 5L 5540 — A1 SE 50 2H — A0 HU AR A & I Fa b b #RE AFIAE LA R R
UERA T IR RIREZR R R AIRAIHEZR 5 A iR B S EHESRIE U T SS B A IEmEM - it
SNEIR, SR —EA TR LA RS BOY I B N, B TR TREZR A B IR
DK A (R BRI T B A B R A B -

Model P R F1
AR 76.2 80.8 78.5
SO — 75.1 78.1 76.6
SERGAH 75.5 80.5 77.9

Table 3: JHREHISLIGEE R

5.3 BEFERNRRYE

MR ISR AN SCIREE R, BATRIHELE T T H AR AR — 2R . AR
TAEAF, BATRMXZEREAFHATHIT, WERB R —D R -

5.3.1 THEFINGARD

MR IR AR R A B, RESRVE ST P AT S R SR — AR, SECEAT]
FEARR] A ST RN WSO R ZAYIGRECEONR], X0 TR FER & IR SRS ORESR 78 S AT AR L T
Fa— k. B, EZRARIES R E, BT UESGR AR ) 2RO SR, (LR
CALEM A G RAHIRBIREDIEARIA BN el - WRMEX — R, Tl TR BRI T H
BN B RS, FT T P AESS POCSGRE « SRTTHI AR SRS T3 AL PRI . — R 77 R AL
TR, TTIEME RS TSR . —RET RREORERKBA VR, 8 T
REZS R - Bit, Bl B araEEE S TTIEAE I ZRRT BRI AR R R R AHE SR S 45
PSR AISE & TER LR B HeAl -

E, 2022%E10H14H=16H.
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5.3.2  BIERHIAI A A8

FNLSEURE A& 157 AR FIER, XE S IEREAF AEE— 1 B rIHEZRE X
B R - SERIIIFS L/E(Yang and Mitchell, 2017a; Peng et al., 2018a; Chen et al., 2021)%>
FFXER S BARAER BN INGRERIIA BRI NGRS o ENIEES T AT, IIAXER 4L
o T O HESRVE AR U RINIE T 3RN4 N B 70 i - R, FRAIFESEga i &3, FA1my
BRI AR BIE R ERBSME R AR R B3 (ERIEE FRAATNAFH A - Zd
SN, SERTAEE AR R T B B AR ROREZR TR S AT, TRA9 ) i B AT SR R A
A ATRIN o RTEA TR 2 BmAR s ATE R, SR ZRER R G R R B R
PR BUTE RO, TR RIZRd R AT RE S P AR v, T 5 00 7 8 L B A A8 72
gy o TEARFTAES, FATRHHR REHERA I T AT, Bl an eI ZRATx 7 58k
AT BehbRE, BRI SEIZRE E AR EEMRERE FEdE, WREERBIEEEEZ BT
TR R LR -
6 Mgt

JIChN-H

TR T — P NHE A £ HARRIREZRIE U TR, SEINNS &2 H FRiA BB & T « AR,
HEZRIE AT & TS5 AT S B, KB TS5 AR AZ 5 - thAh, ST R %
B LERHEZR S R 5 BT RS, AN ERIE SRR AR A o SRS RB, A SURTY
EAEBIOMERIAEOL MM EE RIFARIL, THREESCIRUERE [ A SO ST e R« b
AT T BATEBAAAE A — BRI R, R AR R TAE A B30 X 40 [ R AR AL VRt — 25 AR
.
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Abstract

For professional technical text keyword extraction problems, relevance and specificity
are crucial, in order to achieve keyword extraction with relevance and specificity, we
take semantic information, sequence relations and syntactic structure into account.
Extraction of text semantic information using pre-trained language model BERT; We
construct semantic association graph using sequence relation and syntactic structure,
in order to capture long-distance semantic dependencies between words; We calculate
keyword weights based on random walk algorithm and lexical knowledge, in order
to take into account the relevance and specificity of keywords. Experimental results
on professional text datasets show that keyword extracted by our model have better
relevance and specificity.

Keywords: Keyword extraction , Syntactic structure , Semantic information ,
Profesional text
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TR & AR A R T 0 E MmN, LS, REX A BRIES L
B RN - EY EERT AU TR AT - ORI BRI 2 ) B R RS £ T
BFEH=, BiE T Al B ARERAESINE, BiEn 5 PSRt r AU #A U6 & TIREAH
AREFHEERWINCER, DERE R RMAEEEEGItHub F], HAE2021F FikE R A
T B HHE160077 1~ FAI610077 N ETRIRESZE (Liao et al., 2021) « %Mk AR A S R FEAN (Y
B2 R K HR AN RS FA SR A R, AR S AR R VBRI, 1R Z5% R S B i e
S, DB B A PR LA -
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N RBEAEUR R, AR FEEAE =R, ETSOMF IR SUR R AU E &
MRIETAGR ~ TR P S FE R R B HE 7, 56T R 0 5 B T il U7 2 1308 5% B 17
MO, IR ST R 2 (8130, SR BB ALY E S AE A ] LT B e im i E,; %
T R ) S S TR BT VAR R R BA L4 SO B S AL, e ER I E &K
WOTRIVE g KRB IA] « XS5 IR BT E I SOAEAT KRBT, 5SS I SR R 5 ORI R
M, SR EREIMRR R, NEMTES RESARIFL R LUK -

EIN LR, ASCEETTERA T

1) ZFEEER - FIIRAMANEGE IR T T BRSO SR AR -

2) KAPUIGEAIBERTIE N CA GRS E:, SRBCCAMREXEER -

3) RAARFFIR AT AL LG AT 7B MR SORERIE, DU ARIANC 2 (R A K BE R 1
SRR AR -

4) BT RENE FERIAIC AT R SAAE DA B 1A A AH S P AR 12k

FEM D EIR SN HABRTI T THEREHLEL, S5 AR AR T A 5< B 1] B B A LA 5
M AEREIARr R, T RENUEE BIRAIAIC AR AT i A AR T T S R B
P BT AT, SR TR AR AR R R A R K

WICHEHARA AL N MR TIEFNA T ERKRBIFMBOTE, o0 7 IWE JTER
RHBFAIANE; FR A BR AR DRI AT 7404, AW D E & T L EdE 4
LA TESET TIERERT LT, THE T AR IR R &m0 SR TIERE A RN, AT T S
A A EM AR R

2 MXTAE

FExf b A A, S BACRAE AR T R HE R A R A OV, %7 iR E AR
S R AR SR AR A e G SRR AL A T R, SRR R R — E PRI LT 2 (R AI, SR I BERL
I E B % (Blanco et al., 2012)7E1A B EiH BIRCAUE « #l40, Mihalcea (2004)%F A% H T 5
T EIHEF B TextRank &%, {1 AR F R REIRERT A, RIELIHACAED . HEio&ik
H T ZFE T TextRank I /7%, BlaTWan (2008)%% A$2 Hi KISingleRank /7 5 $HE B & 0 7 515
A HLIRE S BL 25 1 B D A E, ZOTIE R R R ORI E R EE - H T EIFH
FoRER T A Z AR R, MR 1 TR T 18 2 18] A8 SR F R B H i AL
# . Tsatsaronis (2010)% A$EH T SemanticRankH1 /7%, 1% 7 1EF FE L5 R M TR R EUCR
AN A) T, AESEIR FREBRIZ T EER T TextRank i « —L TVERSEI8AMREAR N E B fF 5719 45
DU AR E BN, IR E - TFIDFESS . h T i — 5 E TextRank B A A 5 A
FHEURUER . Florescu (2017)% A$2 H T PositionRank & 1%, 33X @& — Ff M 22 A SRS A il B B 1)
TCEB A, A EEPEE R EHEMA N B(F B - Caragea (2014)F AR T ETHE
IR EIRBUT AP OISR &, SRR, BRI OEEERE RS TextRank /7 HE—
FE o IXRITIEREMRIAIRZE IR SORTE SUE BANANEFIR, B2 25 1R 55 R IECK -

B —RR TR T VR R E TG I B 5 T8 Sk B 7 VAR 5 1 2 AR A A O B A S U
o BT MR T KR SU T FEAR AL SR HEF (Wang et al., 2020; Campos et al.,
2020), GiitTEVRTEIREE IR K AAESE, FARHEIL R BEF A TFIDE (Wang et al.,
2020/ EVERNSUITHHIE, MIBTFIDFE AR/ NHEH IR R S, (EEX BT R 28 T 5§
BErEN, HCampos (2020)% A$&H T 15 A RN - ZEHAR SR A LA AL B S48 17
B BRI B AN R AN EE -« X RITVEBITHEE R, R ARERBURZ IR SCRE LER. -
BT EEREI ) 7 15— Mo Rk A A BL A SO E & I ER, m RS EE N AE R
WHCAE R KSR, F1U0, Bougouin (2013)% A$EH T —FhET F @A TopicRank 7%, %7
BRI — BB, EA TSN SR T A . X R ITIERE AT SO AT R
R, B, ANERTIE B I, M LUE TR SO B S R R -

T 43 TAERE 2 S 1] i B PR AR Ry SR 43 TR E, Rf Se B ] 2 A S S A A E SR R s, BT
SRR A AT ZARE 2 - FlUn, FETIEIAHEE M 2% 57 24 SO A 1] ) & 378 1S A B i
ZM BRI, RS EREE — D5 RN SCRAIFRZE (Zheng et al., 2019) » ZETHH
T2 R 28 B T VA RE 1] [ R BHERUERE, RNE REMABHMEMBER/IN R E, IR
1] & 5 A\ B 43 S BB R TN 2E BIFRZE (Wang et al., 2021; Jacovi et al., 2018) « DAL FIFR %
H TR IR AT, BT /I EREMEERZE (Sun et al., 2019) - Yang (2016)%F AEH T &

ForERET RS AR IR, F143T-5R 1541,
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TGRS A FIP MER T ZHANTTE, UREe M A ICR S A TrE, REETH
TRERGHOUREE, @i EE L AT LA s Al A) 70 50 AOREE R « X R HE— i
M T RN IR S -

3 BRI SR S g i U Y
3.1 (AR
HETRBARBRRTEEF, A TEREAEERER R H PSRRI HRAR
G, Bl BRSO ) S B R ShEURL 7 2 LR = MR
o AHRME: FHEH R RHE BRI REAS 3R A 1 F A AR RIS B Th RE
o EEM: FXHERIERA N, ERIGEEEREHT -
o KRS FHERH A R FHE SR A TSR R 7 & 1 E A B OR R AE S B iA 1Y) B 3 72
B, BETH B A PR R LA ARD -
3.2 EEIRAEZE

BEHEAY AR R R R R B, AR A TE SR S Rk R FMANES IR T '
FR AR KB BUR T . RN, B X AT A SO AT I B 45 AR < OR E RE SRR
FIFAFMIBR TE R AR SR S ST, N TREBCUCRPIEIE UEE, RATIIGIESE
RIBERT/E N AR YRGS , FE a2k i m &5 %, KHFS % RFaEE—-EE 28T
K7 IR FEE R BRI, DU IR 22 18] B K BE B 0 SUARH o 22, P AR AT 8 s A 55k ok
A, 30 B EE A 5 S SR 1) R O RS (E;  EE T RELEE BE R A T O R 4
B, DA OC B AR M E RN R s IRIE S R BRI M S BGHAT B, AR S A
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1. AP BRSO S S A il B A

3.3 ETHUNGESEE KA

09 T HHCH B SR 5 ORI, AT TR A SO e AT PR AR - OREEAE SRR I
RE A BRPR AT S S5 AL, s P B S 15 2 B KRB IASE SV, - N T SRBCURRISRIE
MAER, AICRATIIGE S HEABERT (Devlin et al., 2019)X 1@ _E N SCHTE LGRS, K
TEARRD S RS B e K B 1A [ & -

Ve ={v1,v2,...,vn} (1)
(€, €vy.--€y,] = BERT (v1,v2...05) (2)

Hif o R BRI, nRREEEETRE, VR RREELRAES, e, B
50/ B S A B
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3.4 RlE IR ATIAI RS I E SRR B 2

ALETHITADCEZIFIIRR, BEFIRAMANEL (Chen et al., 2014) KA EFIE
SCREREIRILE, , 18 SRR A 075 o KRR B S B TR, 300 ISR {1158 5 Bt 1] ] 52 Y AR 54
FARUEW,, & SCREREE — N TE A A -

E; = {(Ui7vj) |Ui € an’”j € Vx} (3)

cos (ey;, ey ), (vi,v;) € By
o=l g
Wy ={wi|1 <i<n,1<j<n} (5)
G:c = (vaEme) (6)

Mo, BRI, WA E RS, wiy oMo, 7 R 104
THE, G2 LR

3.5 ETREYLIFER AL AR BIANE TR

AIETILEE 8 T KRR R CMERIS =, RN ESRIE (Blanco et al., 2012)7E
B SR G, BT R R B R G EIE MRERBIFREW S, (v;), R AR RE
W5 CAREMR, BFRTREARI IR

WS, (v;) = (1—d) +d x Wij WS, (v: 7
W=U-drdx 3 o ) ™

Hor, WS, (v)h &k % 8 o, L E , WS, (v)E A £ — IRER TG S B L
H, Nei(v)FrolI8THES, dHEERE

F T BRI TRENLEE BT B S R AN E R, AT BT R T
PR TFEEE RN ENSEE — N S/R AR E, RIEE & f R ZAECUEE ] USR]
TC AR RERE S sn s FEFES i — TXIFREERE, H HX ML ERTTELLERI0, WENE %
1R BRI ER A EE By W% AR R e fidf(E, BB AT

w11 w12 st W1n
w21 w22 e W2an
Snxn - . . . . (8)
Wp1 Wp2 -+ Wpp
Bi = n><nBi—1 (9)
By = [tfidf, (v1),tfidfs (vo) ...t fidfs (vy)]" (10)

HA Sy d 7 i 308 5% 8 17 46 LB BB, BoH HIJC 3 09 BT 8 M6 5% < B8 3] 10 90 4
B, BRRHReTH RGEERBFERIANE, ¢ fidf, (v) R 58D R K BE e fidfE, R
HHEB:5B; NEEAEF /N EEI T T AR FEIRIE, FiANEUs AT LUS 2 % 17 FAE -

\ _ count (v;,x)
tfa (vi) = size (x) (11)
Ho, R R AU 1R UK, size (x) 3R 7R OB 3 3R ST 6 5 00 15 0% 5% B 17
1, count (vi, 2) R R SR o H AL & B 1328 5 SR 1) 4

idf (vi) = log (cou;ti(ijf))?) + 1) (12)

E, 2022%E10H14H=16H.
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Her, XRRRBE#ER AL, size(X) R U 1A A 62 B FURS i SO
&, count(vy, X)FRNEE i MEIE S U A ORI -

tfidfy (v) = tfy (v;) x idfy (v;) (13)

t fo 2R S I B0 5 B A o AR AR A SUAR e P TR, ddf, ROR SR MBI o £ B URS
IR SUARER & XA 38 [ SUABHR

ASORERR P IAC B fadf (EAERNE AR, DU R S8 37 RO AR R E RIS ik, A ris
BIREW S, (v;) SILFORIATEL S, BRBE R 2 E S core (v;) « 9 T BHERRAHHE
S FAR SR A ) RAL IR, ASCKIEGitHub V- 5 #R BLRI IS £/, 818 7 — P &LiAils%,
QSR M S B R AR, AR 4 1% M % S B TR RO A E AR N T HAR R S BRI R BN — T iR
KiE, BRI EAIT RN ATLI4FTR .

Score (v;) = WS, (v;) x tfidfs, (v;) (14)

Score (v;) TR BN BEIA R E, KB SEHACHFTEHET, FAESEA (Pauls et
al., 2011) 3 TOP-K > 8 1 /B AR R 5 B 1] -
4 EREEERST
4.1 BUEH

Bt F &l SO A ok B R e B ) A, FRAITAE SRR R T WA 2 B A E R EIE
FIKDD ~ WW WL 8 5 5 56 TE AL B8 80 - 0 BU8R 82 35 W ACM S WURI T 4 I 2 W i
FWI, HLi (2021)%F A0S CHAE -

LEEIEENSITE B WRITR, WAEIEEY L OREMCEIAAER, HERES
B RSITE I e SUER A, T LURHES 45 B 0 S BRI 5 % S0 B, Rie XU EM
RSO « ASCHRE DA E WA A FF— P RIS, KDDFIWWWEIE 5 55 8
ErT04FI1248 13 A AIAEM MRS LTI RE ST - SRBIRE EE AT REHARE R
P BT FIRERIATAG 5047

RS SUMBEL SUSPFIRKE  SURPEREIA ML REINAE SRR

KDD 704 204 4.16 68.12
WWWwW 1248 174 4.78 64.97

1. FREHIRSESOITEER

4.2 FriERR

(1) ETLipRgEEmE E R

RIS PGV R AN B R A B S BT B R VA R AR I, A P AR A FE BA T H Y o
HEEES %ML SNLE, BER PrecisionFEnBATHBUSET KvEFTERE, R h4E
&5 BRI RS HIR R S R/ N EGE - A3 B 28 Recall 38 7~ AR T il B S0 BEE VA6 DA Y 7
BE, 2TRAES5S%E RS KDIIHE . 7R EREERAE EREGRMHR, 4]
i RS T 2R A0 A B 2R AR FIP I8 P S BORPAG AR RE, A 1507w

Precision x Recall
Fi=2x Precision + Recall (15)

(2) ETHE KRR HRMNE &

E T BN Fa bR R R RS VD EC F 0S8R, NRE Bl BSC S 1A 5 5 7% L Hi A 2 (]
FITE SR AR, BIanFE SGE - R, AT T ETE SR RBENFENR - B TIIZRE SR
FIBERTX 1R B N 3CH TR 2A m &, #7158 22 5 5 1 A9 B e Bat o] ] 2 A A AR,
FENE SCRRIVERERE o 18 SO AN G [B] 300 2 2% 5 B Ta] R 3l B $ 1)  RAE UG 40 1) 2R
n, REH—, TR A 016-18:

Bt EPEU R S SRR, H1430-5515400, BA,
L i :‘:J,_‘v
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1
Precisions = m Z maxy ey (u}l-T-wj) (16)
ey
1 . T
Recall, = m Z maz, .y (wi -wj) (17)
y; €Y
Fr =2 x Precisiong X Recallg (18)

Precisions + Recall

Hr, aw RoR FIARMHUH i DRI R F & - w; FoREj M SH RBIRRIA R, R
IR RN, g R BRI RS S BRI -

(3) HeEIEIER

AR T BCRRIF AR, HER BIEOT A RIS R E B, HE4 B4
FoRPTR 2% R TAE R SRR R 5 A O B BB E - GiRS RBIR A A
KU SR BEBEERT, MRREF A, AFNAN19:

[Y]
1 1
M = — E _— 1
iR Y| = <Rank‘yj) (19)

HA, Rank,, £/%5 7% KBRS S PR D BRI E MBI R P8 H TS -

(4) FrFtE#IR

B B o A B R E, IDFEEH T Bk B e gim p B
%, TREE R T 8 S5 AR SRR, T #0 ¢ 8iR 1) 352 B A
KRR, ARERTFAIDFRIEFTE S peci ficRi Pl B fss 7t Axtan20-22:

¥

1 size(X)
IDF = — log——————— 20
Y| ; gcount(yi,X) (20)
Y| 4 size(x)
TF xIDF
L fic=2X ———— 22
Specific XTF—i—IDF (22)

Hof AR O A A AR IR size(X), 4 B 8 £
A SO RSO Hcount (9, X) - FSHEA SRS ROBUR P size(e), BB 054 55
ATE AR A S AR e BRI count (3, ©) -

4.3 WHAE
ST ELB RN -

e TripleRank (Li et al., 2021): #&H | — Il B KRB IAME TripleRank /7%, % 715%
BT REEANE - 1 LSS RARE, RIEX =ML B R R BIA RS -

e ISKE (Chi et al., 2021): $EH T —Fr AR T FME0 5 R A 5 ST il R » {0 A A)
FXTEIRABATHES KR AT A0TE UG B A BB SR 51 % o (5 FINAUE BT IR H
B, FEALXEAEAR A F 5, MRYE )T 150 EOR B g2 5 SR A -

e GTCRank (Li et al., 2019): $&H T —FEHZET EHEFAIE T ZRERE AT IEARGRECR
MR ERYL, EHET EHER B RORER W A Z A RN, FERETEM
RERTTIEFE LS BHRARNAF .

Bt EPEU R S SRR, H1430-5515400, BA,
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. E, 20224£10H14H%16H.
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e PositionRank (Florescu et al., 2017): $&H T — T M2 AR SO Hr Al B S 1R B 0 A
BRI, whHREERITREANERSREPBA TAERGFR, MALERM, —MEm
AN T MR E M E, AI—FEmA T %A H I — L E

e YAKE (Campos et al., 2020): ##H T —" LR E R RKEIFARNAYAKERE, ZHIEK
oA SO AP IR I GO R ARG B SO R B A GRSt A i = A % S B
AL E ~ TASSE -

e TPR (Liu et al., 2010): $&H 1 ReAE B 1A B L REALIE 7 fF 9 7E 2 AR £ R_EFELIF
EREE, EARTE- N 23T B EEREFENE, e KESCREERS IR E
TR RAHRS 5L

e RSKeyRank: ASCEIT IR BRSO KEIA MR, 1L RSKeyRankHE, HEIA
B HHA S AR e, i A RSKeyRank B X W AR A SOA T B R ERY, 5
EREHEANY -

e RSKeyRank-TFIDF: F RRSKeyRankZ &% H (# I TFIDFiT &SR .

.

¢ RSKeyRank-BERT: #/RRSKeyRank®IEEE (A TI%E S A BERT -
e RSKeyRank-Syntax: F/RRSKeyRankBE {E{%H @A FTERIH -

e RSKeyRank-Syntax-BERT: # '~RRSKeyRank® % Bt & B 1 H Ml Il 45 18 5 =&
BIBERT, %R AGIEANR - B, (NET PR RZEE CREE TR, 8
WE T -

4.4 BEEMES N
(1) ETErrgwRENg ER

NI ASOERIERE, BATEAREER . G REMA SEEKDDMWWWEIEE 5 +
NIRRT T HERERT L, WER2FR, Rk FEER o R EKDDEIE £ F BB IRER, T
AER A SEAEWWWEHE S BRI AIRUR, TOPSFITOP1043 5 F /s BEyEFEG S F1104 2%
BRI

MNEBERERE, RXTEERITHEELBRE THEENER, WHARIH
VE BRSO 5 UK B A K - FEKDDEUIE £ b B fo R BR R, B
A B T14.7%F115.6%, EWWWELTE £ L i BB F1040 5% B 3 5, By 4 209 305 2
T716.5%F116.7% - FEKDDEUHE & E G4 5% B 17 Bf . RSKeyRank& % M B TYAKER %
FTripleRank® % B F 4 BORFE T 11.3%H12.2%, X 3 B K F B HE 7 5 ¢ B 1) b B B v A0 4%
FEF G H) R B E LT R KR - RSKeyRank®E A MK TISKER % K Py 2 BUR F+
T2.4%, XFBARITTEMRR T SR T X AR THE T R E R R B LSS L E
KIEF+ . RSKeyRank® A8 2 T B HEF HPositionRank « GTCRank I TPRE VA F) 541
SRERTFT2.5% « 5.3%16.2%, X7 ABATILEIE S A BERTA A1 ERR AT LU T 56 B
e R A1 BE

WE2(a)fR, HEAPRERIRRSKeyRank B IA B HEIAIN 141, TEKDDAIWWWELE 5
BEE B IA NS L BIEE—BEAE TR, dRE—-EE LA, AafEEstAE
REFAZ . QRIEZMHEESSHEREIWES K NHE, B2()FERE-BEE LA, &
A BEE RSKeyRank B A HE H G SR M £, B R i B SR - E2(a)F
R —HE N, RABEERSKeyRank B VAl H B 3G 2 SR fl BUBE Y 19
VEMRREEAE TR - P BCRASERAE E R, EE2()F R aE0E LA B R
25 RSKeyRank S yESER H S B 17 BN UT IRI5 Z RIS, A [BIR A F 3 BT H ARG vE R ) N %
B, FHECH AR EIA NN T 6102 (AT, REMERA TR S A B P A SRR —
2, SXRIFAAR I EEE R BEIANEOR TET 5 A R TR A -

(2) ETE X RAFHERNE EZF

E Tt R F8 in R BEVE A RS ME DT B A K B8 1A, N RE I BRI B B IA 5 5 % K

SR Z B AIE R R, FIWE R . Nt BATEHETIBE LR ZAEEERNE E

ForERET RS AR IR, F143T-5R 1541,

E, 2022%E10H14H=16H.
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. . TOP5 TOP10

LEEES Tk Precision% Recall% F1% | Precision% Recall% W%
TripleRank 11.9 14.5 12.5 9.2 19.8 11.8

ISKE 12.0 14.3 12.3 9.1 22.0 12.2

GTCRank 8.7 11.1 9.4 7.9 20.1 11.2

KDD PositionRank 11.7 14.2 12.2 9.0 19.9 11.7
YAKE 3.1 4.0 3.4 3.5 8.8 4.8

TPR 8.1 9.7 8.5 7.4 16.4 9.7
RSKeyRank 13.9 15.6 14.7 11.3 25.3 15.6
TripleRank 12.9 14.2 12.9 10.1 19.6 12.5

ISKE 12.8 13.9 12.7 10.2 19.8 12.6

GTCRank 9.9 11.3 10.1 8.8 19.4 11.6

WWW | PositionRank 12.4 13.6 12.3 9.9 19.7 12.3
YAKE 4.4 5.0 4.5 3.9 8.6 5.1

TPR 94 10.2 9.3 8.5 16.7 10.5
RSKeyRank 15.5 17.6 16.5 12.2 26.7 16.7

2. REIMMHBURTL A TEREXS L

—— Precision —s— Recall F; —s—Precision; —s—Recall Fy?
0.3 0.96

0.25 0.94
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Abstract

The rapid development of neural network models enables multi-document summariza-
tion to obtain human-readable and fluent summaries, and pre-trained on large-scale
data can better capture richer semantic information from natural language texts and
better serve downstream tasks.Many current works on multi-document summariza-
tion also apply pre-trained models (such as BERT) with certain results, but these
pre-trained models cannot better capture factual knowledge from texts and do not
consider the structure of multi-document texts.This paper proposes a multi-document
summarisation model MGNIE based on entity information enhancement and multi-
granularity fusion, incorporating entity relationship information into the pre-trained
model ERNIE, enhancing knowledge facts to obtain multi-layer semantic information
and solving the factual consistency problem of summary generation. In turn, the multi-
document hierarchy is fused and modelled at multiple granularities to capture the key
information points required for summary generation of long text information in terms of
word information, entity information and sentence information. The model designed in
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this paper achieves a significant improvement in effectiveness and competitiveness over
the strong baseline model on the international standard evaluation dataset MultiNews.

Keywords: Entity Information Augmentation , Pre-trained Language Models ,
Multi-Granularity Fusion , Multi-document Summarization
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N, AHETERRET ERERE - AT RL, FATHETTIZRET AR R [ &, 18R
Hhl, = {hw, LB, BL, Y SRR &R RN AR, = {hL (B, ... AL }

AICRESMNER K G SRS BRI B SUA S, JE it mask® R LR R Al token, JEIE EF
SUN AT SEARTR SR TRISR R, (ERERAE 8 DI R R B LME R, IR AL B R i
MIRAE « TR ZRE T mask SR B B4Rt R A4 26 o6 20T LA R iR A #0OR TR

exp(linear(w))e,)

M%Wﬁzz (8)

;”:1 exp(linear(wy)e;)
Hrlinear ) FR—1TEME -

3.2 ZHERFEERE

ALCRALREES, TN  CHEBRATOTHA, EFIIGERNE, R
OS5 85 TR & SR R T A TR SE (R A0 (5 B8, 7 TR A
BB, BATH BRSO AHIAFI] « SRFTIRATRS, FH AR B R
B, NTTHREE & I B XA R E

BT R TR RS T BT R Rl = (R LT, BLTY R
SRR (R R TR R = (B ALY, BT SRRk, BN L
BEITRIIFIRS = (51,50, .. 5o JIITRETRBE FHA.

RO = e, + s, + ps (9)

MATHARFRA = (W1 AT Yy, EASKIEE S, WS T E T
15/%\:

hl = MHAtt (b Rl (10)

X 2oL AR B AT Rl E USRS AR SCAR B N B AR, SRS B RRE & A T A4 plidm
Ly AR ARG HSE I MET P - BTN B SR RFIE AR VR SCAS A IR R, B RERS BE B2 21 S BT AN
IHKGsHIEEMLRSE R R R« BAEHBE KBTS, H ek S token S SR R & 15
/%\hw °

BlE J5 L5 B 510E BRI RN tokenB AN T SHERHR NG S, BRHRELE S HIAF
JIERSAFFIERHTRE, BEREEHHE I REh,:

hy = o(h1, hl) = a(a(hl,, hl), hL) (11)

wr e

E, 2022%E10H14H=16H.
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h,, = o(haWy + by) (12)

RS IR & BRI R AR — 18 N BT IR 2  28 F R — 2 R AL 32 8 103 UE B
h = LayerNorm(h™' + h,) (13)
h! = LayerNorm(h + FFN(h)) (14)

FENJE MR HT 5 4%, RAIReLURSHUBIE %L, H FlayerNormiZ ERHTLIL « b/ IR
AR o R GRS S RS VR 7 Beh! LUK RS BCIRAS B A £l transformer R 5 2% H /A T35 1A
RS, gwfis o AE key Mivalue, R ARAFITA AL B IS A SR 8 2 £ ER S
HLRILLE AT L2, B8 LR SCRIEE query, BIAZKIERAILHIF, S2H g
ik Asoftmax, FIT 5 HARMATL AR AR

P, = softmax(g'W, + by) (15)

HAW, ~ by W AIIGRAIZEL - AT FH IS R0 R B E O -

N
1
- _ (n)
L ”;_1: logP(y) (16)

Horpy W F R A B ESEH ., NFORIERE MR -

3.3 WikidataZliR B S A

FATTR MR RN B R SCAR R SERE B T 98, SR A transER VLR WikidataZl iR B HY
SCAR- R A E BRI A ZIERNIER R #1712k - WikidataZIRE & — N AL & R AR E R
EEE T OFEE RIS EIE, TINIMWikidataZ IR ERBCEEAR- R R =TTH, HHE
i transEBIEZE S SCR RN o ZBER O REER TS AFT R R ARLE M E S - HE—
SR RAR=ITA L), MITHRSKSEE, tBSE, RARERM, BB 2 > SLARF 5 R Bk
AFHE, BiER R & @ 0BT R e RN R TR AR, 24 (h,Lt) LR, 5Lk
mMEMKRAERAEMELIRLERE, HITE )t ARES -

transEI| ZR I 7 [ 3 2 SR SEFEFI X RAEFEH & B — &, #1255 RN
AT RIS T LR FE R A — D SR py &, TR 28 i [ 2 R R AR E P EFERN =T
H . transERJHR REN:

L= > [y +d(h+1,t) —d(h +1,t)]+ (17)
(RLOES (W' 1,t)eS(, | )
Sty = {(W,1,t) € EYU{(h,L,t)|t € E} (18)
HA A S FR Sk SEA Bl R S AR R e 1) 7R = 04

4.1 HIEES5EMTET

MultiNews#{ % 5 FH (Fabbri et al.,2019)$2Hi, MultiNewsE 95 5 HETE CEMA T#-E R
TR - ZEIESER B VR FE B E R IR (B 15001 F%E) « MultiNews B 2L TR AL S0R
HIEERIEE, WDUC, (HHRE K . [EM0Fabbrigs Ak, BIEES 44, 972 HTF I
AL, 56220 F F38 UE B S B F15622 F T It A SEA o YR SCRY AR 478 22 1P 35 KB 40 )
$92103.5 M FRICFI263. 7N FRIC » FATRFRE SR BT A FS, 3L B E IR T K5 6] 7 7517 AR
— FH) . A FStanford coreNLP T E X EIEE A THNE, # RHATACMEL 45 H: T
EAREUR SRS f) 3 i token « A F1 ROUGERN AR i B 5 bR Bt 7154 -

E, 2022%E10H14H=16H.
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4.2 FEEERSLHEAET

FEXFHE SRR R, AR SORHR H AR AL 5 IR JLM et T 1A 1T T HUES: Lead/E AT
FANHEF R BE, HERBRTK I FRIC; LexRank (Erkan et al., 2004)/& —/N 32 f# F 3T &
TE R 2, R iPageRank ) B IE R HES AT Br¥% ; MMR (Carbonell et al.,1998)3&
BURH HE 7 91 3% 1) A7 5 T M R PE O 3% f) 7 AT & ;. HIBERT (Zhang et al., 2019) ##
th FHBERTHE Y Xf 6] F 3 AT WO 25, SR J X BEAD SO # AT Y ;. PGN(See et al.,2017)7& —
NETRNNHERE . BEEEANS, 21FRG0E T 8 m AR SOR S ) 50908 317 i)
#; Hierarchical Transformer (HT) (Liu et al.,2019)i% &2 K5 bRl A/ B ¥ 7E 0 s AR 7 2 B
2, Hi-MAP(Fabbri et al.,2019)RF #5542 B gy WS T J2 1 40 Z 4%, FE B AMMREE SR
FITBEAFRAR5; Flat Transformer (FT)& K55 THHL 2R H D Zn- R0 28 B N T-F 104
FRFFFIELL ;. MGSum(Jin et al.,2020)& — M TIEEF A 02 O ZE M4, BRE 2>
THE AT B TE UERIR o CTF+DPP(Perez-Beltrachini et al.,2021)#& HZ TDPPHIE
BOEA, BERINEATY SRR DPP) A HIMERITE, HHERIIHESEERN
RIUHHLE & -

A SCAF I Pytorchafe SEEHE H AU AY . i FStanford coreNLP L B X £ #5817 AL P
AL S 2 Adam (Kingma et al.,2014), 2:>]F F2e™>, B = 0.9, B = 0.998- FH EEAAT
FE1GPU_L#E(T500, 00028 filll4R « RAL (I pr G Leth /2 2 BN A BER N0 NP« FoRFP
FIKE IR E 256, batch size K/Ny32, R A HIRGE S T HIECE BULE 9256, R lBFERIA /)
91024, KEVELE NS -

4.3 MGNIEB&EHFE T

FATEMultiNewsE IR 5 55881 A0 JLMARTLH1T T XL, LR R ER, MCGNIER
AL RHMER, EESHATLEREEMIINGEHET, URZREMAEF BN
ZHAY . MGNIE-BERTH 7l Il 25 155 B e sk BERTHE Y, 3% BH Tyl SR A5 B o O A0 85 S0k
% . MGEINME Y ZE 018 - AFROUGE-1, ROUGE-2/A Z£ROUGE-L, %4 aif TAEHEE T
WFRIERE, FHE IR -

Model ROUGE-1 | ROUGE-2 | ROUGE-L
Lead 41.24 12.91 18.84
LexRank 38.27 12.70 13.20
MMR 38.77 11.98 12.91
TIBERT 43.86 14.62 18.34
MGSum-ext 44.75 15.75 19.30
MGNIE-BERT | 45.75 17.01 20.39
MGNIE 46.80 17.22 22.85

Table 1: ZEMultiNews_E SBEURE AL %S LE 5056

FUR A SR H AR 5 1 B U B FEMultiNews 50T 48 B A% L SR g0 25 5L, ARIBLS R ik
AT LA ER, SR H BB BT A 52 A& T BGU R R B A BRI 7 - 5 TIBERTHEZY
ML, FAPRABERTERU SO TGRS, [RIR R 2K (5 Bl & K7, B TIBERTH
BRI T71.89, RIMFATHIXS ZHEAF B TR G T A U R M Z A R R THE -
SMGSum-extERIFE L, ATCHR H RBRIAE 015 (5 BRE & FZER B, I T BERTTIIZRIE
SR, BOE TSRS R BT A T 1.0, RIS A SR AR B A TN SRR P N T
K BFIREPEAEER, A PEE TEEERERIRTT -

Model ROUGE-1 | ROUGE-2 | ROUGE-L
PGN 41.85 12.91 16.46

HT 42.36 15.27 22.08
Hi-MAP 43.47 14.89 17.41

FT 44.32 15.11 20.50
MGSum-abs 46.00 16.81 20.09
CTF+DPP 45.84 15.94 21.02
MGNIE-BERT | 45.75 17.01 20.39
MGNIE 46.80 17.22 22.85

Table 2: ZEMultiNews_I A= 5= URETRY F%) b 5256

TR RS R SO, 150165,
2L .

E, 2022%E10H14H=16H.
(c) 2022 AEF(EEESHIE y
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F2 FEARSCR H PR 5 AR Al U T MultiNews BB 52 - N L SEgR2E 1, RIBLE R B AT
PU& IS SCHE HE R B B S il i B SE e i AR U B S T BRI AO AR, - ARSI A L
TMGSum-abstER R T 70.8, XEMEZ K EFEERE TH, AN T REER,
HR AR S E B 5 SUR R SHRE B TR & MR, BmEE 7 3UORR R
FAE, WG EERRE S, X TR RER IR THE A R - AT DAULER S, fEZ R
FIERA ER T SR B e sUBERTIR A, BT 5B R B LAEE B - 3871, TAETI)I SRise i iy B il
E A RICARFATREBINGR, BIIA T SMERFIRA SSRGS, HEFIIGRE R ER
IR ANt — B It or i, AEROUGE D EUFAL K, MGNIELL XMGNIE-BERTHE 4f
T IE ) TAEBBRIN, W BATAT IR A 200 B B 7 V20 AT (5 BARHURTSTE SURAE, RESIZHR
FIEEZFRRHE, AR B4 A0 A AR B R -

TE AR R I F 2BV BER A TR DUA I, A SCHR HY BB B 58 Bt R 1 G URRR A4 T L
AREUER RIRORELF, BRIAER TG T FE ARG B RPN E SR #17)I
%5, I BESRAMZREE BRE R ORI KR E BT TR E, SEl T SSARM(E B9,
oF T 5% B 1] )RR AR Al R BRSO, R SCHR H A A R B SR S A B T U R A
BRI SE BAE BT, R UERA T SERME BN T2 A A 20k -

4.4 SRS BT EERERIRN:

AR IGE T 5IA SRS B ROk SEEIN R IR RERVIR TE, O T IR SRS BT T E R RERY
SOME, RSO T M S BOTH BN USRS o SR3%E T AN [EDRLEE XN SEIRLE R B, H AP without
sent representation# 7~ £F 2 KL B Bl & AL & 1A {5 B SE RS B & VR ZY . without entity
representationg /N 7E 22 AL il & FE & 15 B AR FE BRl & R A, H AP MGNIE-BERTH#
RIS R BERTARA!, A INASME ARG BT - MGNIER REA TE S I HI R
BRAL, IIASNERSLAR(E BAG5R A 2k Rl A A .

Model ROUGE-1 | ROUGE-2 | ROUGE-L
without sent representation 45.51 16.32 19.57
without entity representation | 44.02 15.98 19.23
MGNIE-BERT 45.75 16.01 20.39
MGNIE 46.80 17.22 22.85

Table 3: VERENSEEGRT H,

M3 R FA TR L& Blwithout entity representation NI ASHAR(E B FE R FIALE,
FHIMA L ERERZIEF AN - #2 AMGNIER R I MCGNIE-BERTE L, R HETILR
T o 2 R AT AR SRR B A SR T SR R 3 R B A -l AT R o
NIMERFIVA B SR SRR R B, PAAE BIRE S RS2 I SEARRAE R AT 5 BHZ
PSR R SR B LA ETFCE BRI ARG B I AR -

4.5 NIV :

FH T PP A 0 S AR R I LA R S S — B E R A P R T EE R, BT Ut
N TLTVF R e ANF D E) o BARFE, ZR LI BES 44 BF 50 A2 R 0 AR AR B ) 9 ZE R AT VAl
FEMultiNewsEUE S FREPLERES0 MEA, y TIFEETERIFTE, A SORFEMGSumBA oy %
AR SATR L, =DA% (fuency), 155 & (Informativeness) 2L
5 JF R H R SEJE (faithfulness) , i E 2 8 SUORATIRME , GAFEEE - Z1RRIEEZH LR
—Htt . FREERTRMESEXASHRBNEMERIENEE - BLERRRESFENEL
—EHIAE RN o ASOREUEIEVME N 1-55, 5rEOBUR Ut A P REBR YT -

Model Fluency | Informativeness | Faithfulness
MGSum | 3.48 3.26 3.31
MGNIE | 3.83 3.58 3.96

Table 4: A 1M 45 5

FARAEMGSum B 5 AR I N TIFEE R, MR AT DO R B AT R AL i)
P FEE SR E T HBRMGSum A $&F,  JCEAE B SC B 5 T A PR Ak 45 SRR A SR
AT SL A B SRR T AL R 2 1 B 50— B R A R

E, 2022%E10H14H=16H.
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4.6 THEA LB 3T

Source Text

Document 1:

san francisco ( marketwatch )-trading in all nasdag-listed stocks and options was halted on thursday due to
technical problems on the bourse, according to nasdaq omx group ( nasdaq:ndaq ). the exchange sent out
a series of emails alerting investors that it was experiencing issues with ” quote submissions. ”
in response, the new york stock exchange has also stopped trading in all nasdaq securities at the request of
nasdaq omx. ” all orders in those securities have been cancelled back to customers , ” said nyse
in a statement. the nasdaq composite index ( nasdaq:comp ) was last at 3631.17, up 31.38 points, before
trading was suspended. there was no immediate word on when transactions will resume.

Document 2 :

updated with nyse developments. ”a technical glitch knocked out trading in all nasdaq stock market
securities for three hours thursday afternoon, an unprecedented meltdown for a u.s. exchange
that paralyzed a broad swath of markets and highlighted the fragility of the financial world’s
electronic backbone. ”nasdaq officials scrambled to figure out what happened and resume
trading. they shared few of their findings with trading firms or the public during regular trading hours,
sowing confusion across wall street and leaving many investors frustrated. ”, ”the decision to reopen trading
with about 35 minutes to go before the close came after exchange officials were sure that banks ... ”

Gold

nasdaq is back in business after an apparent technical glitch brought the exchange to a rare
halt this afternoon for more than three hours, reports the wall street journal. the exchange hasn’t
fully explained what happened, but trading of all nasdaq securities ground to a halt just after noon
today, reports marketwatch. other exchanges quickly suspended trading of nasdaq stocks. ” all orders in
those securities have been canceled back to customers, ” says the new york stock exchange in
a statement. nasdaq blamed ” quote submissions ” in an email to investors.

Our Model

Nasdaq officials are scrambling to figure out what happened and resume trading in all nas-
daq stocks and options, reports marketwatch. the glitch knocked out of all nasdaq stock market
securities for three hours thursday afternoon, an unprecedented meltdown for a us exchange
that paralyzed a broad swath of markets and ” highlighted the fragility of the financial world’s
electronic backbone, ” reports the wall street journal. the move came after officials were sure that banks
would reopen trading with 35 minutes to go before the close.” the exchange sent out a series of emails
alerting investors that it was working. ” said nasdaq omx group.

Table 5: MGNIER T 24 5 5L

F5E R T AEMGNIER Y | 47 22 A4 plt B9 S 5] 5 S SR DA R PRy Z2 /06T EE IR ) S
ERESFEXHRBANSE A BES « NERFRANTUER A R HOREERE AR TS
EﬁjCV§?§F§T“E§ &, EEER 73Eﬁﬂ3%EEZj7j(Eiaé%L1n/u», fHHEE] T “three hours thursday
afternoon” ;X HTIETJM, DL “the glitch” X MEE &, H HSMEREHAITI T DUZEL, &K
Yﬁﬂiﬁm%ng§§@§uﬁmgﬁﬁE%ﬁmof%* BT, BT LAA A A
FETL RS ELRIRT I, 8RN PR A5t -3 R AR FF RS — 3 - M ERRE A
E KMTéﬁﬂiﬁMYi%ﬂﬁ%,%E@?Z@%ﬁ%ﬁﬁﬁiﬁﬁﬁiTIﬁﬁﬁﬁ

LU B e

5 458

FEARICH, BN TR A R 2 SO B2 P AR AE R BR = 254 (L5 B I LU A2 i 2 A 2R
SEAN—EUER T R T SRME B9 LA 2R 5 BR S 2 SO EAEA, Bk, 3l
WA T B S5 ERNTE H ELAE M0 195 o B S5 1 35 5 8 A U6 0 L = 15 L (5
B, SR, FADORE THRER - L8 ER UG TE EEEIE SR & RMmILIES &
fib, SEEL T ERZRIEBZE, *%Thuﬁﬁ BT T RE R FUSEARERRAT, AR
BT TR 2 SO U T ARG, £ — R LSREL T E BIGINAR R T L — U ]
& o

FERKITAEF, FATERH ERSURS SN AR E ST B S, ROy 45
TR S M ERRNR BEIAE N MRS RO R B, RS T B ) 2 SO 2R AL 1
REFETT -

A —JE EEE WA, %5@@%m&i‘%5,¢E,mm¢wﬂmaiwa
© 2022 FEAP X EERESUTEES YR VER S

163



HEESY

22 SCHk

Alambo A, Lohstroh C, Madaus E, et al. 2020. Alternation. Topic-centric unsupervised multi-document
summarization of scientific and news articles[C]//2020 IEEE International Conference on Big Data
(Big Data). IEEE, 2020: 591-596.

Bordes A, Usunier N, Garcia-Duran A, et al. 2013. Alternation. Translating embeddings for modeling
multi-relational datalJ]. Advances in neural information processing systems.

Carbonell J, Goldstein J. 1998. The use of MMR, diversity-based reranking for reordering documents
and producing summaries[C]//Proceedings of the 21st annual international ACM SIGIR conference
on Research and development in information retrieval, 1998: 335-336.

Christensen J, Soderland S, FEtzioni O.  2013. Towards coherent multi-document summariza-
tion[C]//Proceedings of the 2013 conference of the North American chapter of the association for
computational linguistics: Human language technologies, 2013: 1163-1173.

Dong Y, Wieting J, Verga P. 2022. Fuaithful to the Document or to the World? Mitigating Hallucina-
tions via Entity-linked Knowledge in Abstractive Summarization[J], arXiv preprint arXiv:2204.13761,
2022.

Erkan G, Radev D R. 2004. Lexrank: Graph-based lexical centrality as salience in text summarization/J].
Journal of artificial intelligence research, 2004,22: 457-479.

Fabbri A R, Li I, She T, et al. 2019. Multi-news: A large-scale multi-document summarization dataset
and abstractive hierarchical model[J], arXiv preprint arXiv:1906.01749, 2019.

Hendrycks D, Gimpel K. 2016. Gaussian error linear units (gelus)[J], arXiv preprint arXiv:1606.08415.

Jin H, Wang T, Wan X. 2020. Multi-granularity interaction network for extractive and abstractive
multi-document summarization[C]//Proceedings of the 58th annual meeting of the association for
computational linguistics, 2020: 6244-6254.

Kingma D P, Ba J. 2014. Kingma D P, Ba J. Adam: A method for stochastic optimization[J], arXiv
preprint arXiv:1412.6980.

Lee J D M C K, Toutanova K. 2018. Pre-training of deep bidirectional transformers for language
understanding[J], arXiv preprint arXiv:1810.04805.

Liu Y, Lapata M. 2019. Hierarchical transformers for multi-document summarization/J], arXiv preprint
arXiv:1905.13164.

Pasunuru R, Celikyilmaz A, Galley M, et al. 2021. Data augmentation for abstractive query-focused
multi-document summarization[C]//Proceedings of the AAAI Conference on Artificial Intelligence
(AAAI 2021), 2021: 13666-13674.

Perez-Beltrachini L, Lapata M. 2021. Multi-document summarization with determinantal point process
attention[J]. Journal of Artificial Intelligence Research, 2021, 71: 371-399.

See A, Liu P J, Manning C D. 2017. Get to the point: Summarization with pointer-generator networks/J],
arXiv preprint arXiv:1704.04368.

Szegedy C, Vanhoucke V, Ioffe S, et al. 2016. Rethinking the inception architecture for computer vi-
sion[C]//Proceedings of the IEEE conference on computer vision and pattern recognition, 2016:
2818-2826.

Vaswani A, Shazeer N, Parmar N, et al. 2017 Attention is all you need[J]. Advances in neural information
processing systems.

Yasunaga M, Zhang R, Meelu K, et al. 2017. Graph-based neural multi-document summarization/J],
arXiv preprint arXiv:1706.06681.

Zhang X, Wei F, Zhou M. 2019. HIBERT: Document level pre-training of hierarchical bidirectional
transformers for document summarization[J], arXiv preprint arXiv:1905.06566.

Wang Y, Sun Y, Ma Z, et al. 2019. Zhang Y. Evaluating the factual correctness for abstractive summa-
rization[J]. CS230 Project.

B R E T A F AR W SCE, 1660516500, M E, TE, 2022F10H 14216,
(c) 2022 HIEAPXERFEWHHIBEFTFLNBERE
164



HEESY

Zhang Z, Han X, Liu Z, et al. 2019. ERNIE: Enhanced language representation with informative enti-
ties[J], arXiv preprint arXiv:1905.07129

Zhao J, Liu M, Gao L, et al. 2019. Summpip: Unsupervised multi-document summarization with sentence
graph compression[C]//Proceedings of the 43rd International ACM SIGIR Conference on Research
and Development in Information Retrieval, 2020: 1949-1952.

Zheng X, Sun A, Li J, et al. 2019. Subtopic-driven multi-document summarization[C]//Proceedings of the
2019 Conference on Empirical Methods in Natural Language Processing and the 9th International
Joint Conference on Natural Language Processing (EMNLP-IJCNLP), 2019: 3153-3162.

E, 2022%E10H14H=16H.

B R ET AR T F AW, H155U-H16500, &, HE
¥ el EAS

(c) 2022 TP fE BE &AL
165



Rl f 2 > TR AL T TR

BN FEALLGH
TTEALRRESROR2ERE ) N TR RE P,
B REES R K
L34, BT, 210016

xuanfanni@gmail.com, pjli@nuaa.edu.cn

W

TP B B A Gl BN R RISk - R £S5, BRIEE -2t E 8T
ALV - A IR ER I AR R, EEREAEIIGRETEE
ZSBIERL . BT LA LR, R AR S ETHAS DHAGR TS,
[ (5 P ANER IR AR AR, 3R T — RS ARV o T IRR R E R =4
PYBL: BRIk, ROREEER A AT RV R, RIEREAR, REFEA
IR A, AR S| SR A Rl e B R B A (Al (Al R AN R A S, I
EFE R R B MTE IR NI R LR RE, BEREMGEENEE - BoS
ANTHHUFEPRRR, SEEEMMIL, %R TTREER A ER - BAEME-F
A E

R CEAER . TR . R

A Story Generation Method Incorporating Prompt Learning

Xuanfan Ni, Piji Li
College of Computer Science and Technology/Artificial Intelligence,
Nanjing University of Aeronautics and Astronautics
Nanjing, Jiangsu 210016, China
xuanfanni@gmail.com, pjli@nuaa.edu.cn

Abstract

Open-ended automated story generation obtains a consistent, coherent and logical story
by entering the beginning, out-line, or main line of story. To improve the quality of
generated stories, existing methods often require a large amount of training data and
models with more parameters. Aiming at the above problems, this paper proposes a
novel story generation method. The method divides the story generation into three
stages: input the beginning of story, and the common sense reasoning model generates
possible events; according to different types, fill in the events into the question template
to construct questions; the question answering model generates answers to correspond-
ing questions, and selects the one with lowest PPL score as story below. Repeat above
process to finally generate a complete story. Automatic evaluation metrics show that
the proposed method is able to generate more coherent, specific, and logical stories
than baseline models.

Keywords: story generation , pre-trained model , prompt learning
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1 58

FHK B o E A B B IAE 5 202 (Natural Language Processing, NLP) 2iilsf#—~HE &
1S5 (Alabdulkarim et al., 2021) - FEIREHENBHIMZ G, FRIREERERSE . &
IR AR R . ORI BUS THROE AR - IR AERE HER BARE S EMUES A
Al - M EsEiEHREIRIE S 5 HIME S 2 RIRIIEED, SORTHE R SR B A\ U #8215 B
T, AT HIEEN - BEANE SCRHER ok BRI, THCE A2 A8 50 B2 AT IR A 27
BIRENIR, RIS BEARIIE B PEA— 20 . IEFRBUEE R E R, BAgIE, &
FHE R (Ansag and Gonzalez, 2021) - [EEFERIARLAR - SRR, HRESERANESR -

PR RS A AU T B R SERE IR AR B I AN — B BBV AR AR . R A Vaswani
et al. (2017)%% H B TransformerZg 1§ BYGPT(Radford et al., 2018), GPT2(Radford et al.,
2019), GPT3(Brown et al., 2020)% HE[JFEF AL, Liu et al. (2020)%2 H LLA B 0
AT EMTY, Tambwekar et al. (2018)YIIZREINLA EHE HirEi 45 RSB S EAY, Fan et
al. (2018) R EEM D E, HINHRIEIAL HTES - Yao et al. (2019)IFERLEEAN ., FH
E R ROTRIRG | ST A . XU TERFEFRERENINGEIEMSEMER - S48
BEEZHEE, FIRZ RN EMLIHN SR - XX — -, 8 A ISR E AN EREDIR
R A SRR FUAER J7 ¥ Ammanabrolu et al. (2021)i@ 5 HIRIER « IR 5% R AFE T
[P EA R RS, HPHEIRMEEBECOMETRA (Bosselut et al., 2019)45H; Guan et al.
(2020)#8 Hi T ARG SR O FOIZRAREL, B ok B SNERAIR I B IRFIRR A RS B S - (B
5, LABTRIBT 2 R fX BAMRFIAE nEEE, 25T . 384, REH EFRISNT
FRGEFH JTIE?

i, $&7~% 3] (Prompt Learning) FHHRHI5T 5 B & BRI A1 (Liu et al., 2021) - K
B LR, SR I EDHEAMTEARY R NEE — BA (Finetune) T A XIS -
m, B—PUARERRAES, NTRAREIENERY . 7, EHWHXAIEAERGE R
AR Z IR o SRR R N B R R Z X B REY - JwF.”, W T RIS,
WNGPT-25 LR . IEE AN AR, A BEREN - X M7, EHE R AR
FIREI SETIIATARL, [R50 03U 7 FAR S5 ML 1 SR A S5 -

OGRS AR, ERCEMRAREO T, UIZRER AT AT AR TSR Bl A
BRI T IHESS - ZIRRFIRIER, BATRENARSE AT, B iRREORE
WS, EOREMERART, RIEESBERRE - BEMRMMESEZRATEE
HRIER—R - B LR, BMEIAES, SRR, SORMBE o Rl %E
[ R SCAR A AT S5 BRI o AH ELBR R S ROCER A2 AL 55 5 Bt SUR A AR S5 (CURTHE - Hlgs
BEsE) | MERILEE:

o [A]EAESS I N IE 2 U 5 I, AR U S YIRS 22 20 ) FN R RN [a] AT [B] 2
R R SCE R SO, i AR A 3G & 38 A [ o AR RCRN & 22 ] DUBKEF M OR ¥ — Bt 5 0%
TS

o FESNEREVARIIRAH B NSRRI, AT LUR R B E A 5 R SR A R AN -
XA B IR R 5| S AR AT, REAECRIEZ I AROL T, HEShiE R R,

o NHATHEEARAESH B EEFNZRES, a7 R MINGERIE, FENNERES
HILTUAR - BHEIREE O VaEE . AR EESH AN M AHFITEESE S0, B
B TERSE LR, MmN TRIZEESPIPIGES, B e @t 5, &
IR R BS IO RAE SR, KX e RAE R T SCREAR RFE b b fr i S
AL
L EEE, ARH T —MIE AT . EITERSEERS N =B (1)
ARk, FIREEER AR EZ DT RER SR, (2) RIERT, KB E A ERR
A F R, (3) BRI X N R E R, R RE R/ NIENSET L &
B Eidd e, EAERGEERIE -
©2022 FEVHEIETEAE
RHE (Creative Commons Attribution 4.0 International License) ¥FA] AR

E, 2022%E10H14H=16H.
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Input: Sam was too small for his college wrestling team. His

Infer coach gave him a few months to bulk up.
possible |
events
e v o
xNeed: to bulk up [xWant: to go to gym } [xlntent: to go to wrestling}
Generate 3 3 3 Add the next sentence
questions H i 4 to the input for the
. y _ . next round of
What does Sam do What makes Sam Why does Sam. o generation
to need to bulk up? want to go to gym? to go to wrestling?|

:

Answer and
select

Next Sentence: Sam went to gym to bulk up and made the team.

Figure 1: B & 32782 >] BUHCEE A AT BRI 7R 1

BIEIR T AR B BECER A T IER — ] - AR, W T A BRIk Sam was
too small for his college wrestling team. His coach gave him a few months to bulk up. R
PEREAY A 2 ST BERI A, Wto bulk up, to go to gym, to go to wrestling®s - XLLHHH &
BRVRA, HEMETLEEHEE . R\EFHRE, WE—RIIE-M, SN EX=1F0F W
N: What does Sam do to need to bulk up? What makes Sam want to go to gym? Why does
Sam do to go to wrestling? FHAFiXEen]@, BAAEKEZR, HEFEA)F Sam went to gym to
bulk up and made the team /ER N CHE « (@0 A R - S PEAOSE AR, X LR
AEMSARIF S| S R RALIATAE A - RS, AR A 38 P e IR B B IR E e EE R 3

FA 114 Para-COMET (Gabriel et al., 2021)VENEIREESAL, e € A4 BOEEE Y[R
45 G PR EAL A+ $8Para-COMETF AR EA:, FA 1 FHARoBERTal%A! (Zhuang et
al., 2021) 5 ZX M A AT, FHFREFHRE, WERROREEENR, AR, ]
fEFHELISQARLTY (Fan et al., 2019a)FIBARTHEE (Lewis et al., 2019)K% [rl @317 [E %, FFf#
FHGPT 2R B 2R A R 2

R FEOHT A

o FINFIREE M MR ISR DRERE R FIRL, ASCGRHRITES & T HXriRRs >
BAE, s M BRI, FE A PO SRR TR E, A B AEEEL [RZ A I SR 27
BIRIFIR, SREAFHSE R T I ESS

o EMEARGIREF , i FIRIEHA R WA, "] B BCENTISCN AR Z AE - 25
WS, F 5| SRT =SB A F AT

o RAEFMARS DAY RN AT T S88, WG SRIE T iZEERINEN AR, -
—IPHHR SRR T LSRR Al RUAR A 2 2 -

2 FXRIE

2.1 WEERFTE

Liu et al. (2020)#&H T LA BN OREE LM SR . HMGERE, h—MRESE
— M Af, EL TR TERZABN—RIIEE, REERZEANE. B TENSES
MBI E, AENAEES5SEFENE, FIERMKEEERIFH—EE . Fan et al
(2019b) R T R SCARTCE B — B A8, R H T —FheE i A R . BRI ShE T
G|~ ECERUR DL iy 24 SEAR AT IR AR o R PR AE SUAREE A, A Z BRI SR A SE AR R
PR B S ALRF o MANEA RIS, fERIEE S R — BRI T, RS SRR
SR, FHEXTREIE R S FE T AR . AR SRR R AR E AR S RN 2B, &
AN BEER 5 AR B AR, BT AR HIESS -

E, 2022%E10H14H=16H.
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Tambwekar et al. (2018)3@ 13 FEH45 RANFEAFNAF RS HCEEF T « ABIIEARIL S BOR
KA TNEREIFFN RN PR o« MATAY VT IR B SRR R B o (B, X7 AT 25T
FHEFENFH P IFES EFZEE . Fan et al. (2018) KRG AW ZIR: AIEEFIHE,
HRMERAE T E R . AR SRMSE L ER— N EIERR, N5, RN FE
FROERBL RN, HIE S EEM LR R N MRS E . XMO7 iRl EEmEE R, K
RAFRIESS, HEHRE FIRRBO B, X5 EE R R Z RN « Yao et al. (2019)32
H T3R5 1E (Plan-and-write) BUE A AUHESE . ZHEZRRABCEAREIE NI, RGBS
T o HERFHCE T TR VR DA IAE 21 B R B A B R AR A - R R AE LA
FEHEE: B8 WEIZEAZEA S JEEICRA D BMELEN, [TEREIIGEE,

HAERKWNBREESFAE—ERERIE - 520 ), AR H T IRET AR T HEE
EA RS SR E

Ammanabrolu et al. (2021)8 i ¥ R - KR RAE T R @ BEE AR
ZiC2PO - AN B HE £ B R A A T, WIIZRE T HRIUET SRR, REx
HPRM Ui o EC2POAR S A 8 B AR R 58 R IE TG 17 R A2 U ——A 2 — > AT BE RO R
FELEH) 4> A5 (A, WCOMET (Bosselut et al., 2019) 1R 1 B iy A $E HUR 7 R SR8
. Guan et al. (2020)3&H T ARG IRTYI SRS, IR B M FRE R HIRFIRR A AL A
HRHCE - AR IRENRREY, 5 KONEE R —&H A Transformert® 2 H AT - 0F
RZRLIBTAE, EERFINTENREN G IRBETIERER T-B - Tl 1RO TAENE A SME AR B
ZEMEERN, FFEA T REERER&HEIES 28 -

2.2 R3]

Liu et al. (2021)F8M | —REZA WL - WIEL TR JLERRFE MM X ITIE, Hig
HNLPHRHEEE: TI4R < $&78 < Tl (Pre-train, Prompt, Predict) - i T T4 J7 X &7
SESVTHEMT — N8 ISR (Pre-trained Models) ~ #&7~ T.#2(Prompt Engineering)
% 2% 1% (Answering Engineering) « 2 #&7~ % >] (Multi-Prompt Learning) LA S 2 T HE R B I 25
& (Prompt-based Training Strategies) -

TEXRERRZ R, WA LIRS REX PSS, R IRIR2 3] —LE 7 - Li and Liang
(2021)%& t T B S8R (Prefix-tuning, PT) . PTABUREREI S, HEX AR P NS4
AEFESE MR, XA EER IS (Prefix) - TE3CRMZEES T, B, WA, Wl—E
B, RNETHGPT2ER L4k . PTERESERK—M, XM TRAEREXNZHEE: A
—E & Altoken, WATLUEET, 5, ME, WHAEZZE - 59 WH(EF LIS
B R oI B 2 BN B )

TERZ G, BRI FE SO A A AT N FH AT IZ 7R « Castricato et al. (2021)3@ 131
PR, WETERTAER A B VR SE 4 NSRS, X B AR SRR B A AN 2 i
B o MEATH TAEM R RN R SO AR S48, HHTHEIAER - Lin et al. (2022)83 )
CRIFR R IR, AR RO A B HEIRANRIE R, RS SFRRBEHER, RREE
BIEREIRFAL « TATH LAEE A R R &8 o R AR A RS P2, B BRR
N, M2 T BA B R TR 5 it .

3 AR IKIMELER

[ By Q1 Ay
—
Input § E-2 Q-2 Question Answerin A-Z
—_—> Para-Comet : —> Prompt Template : 9 : Select
: : model :
E, Qn An

Figure 2: #5342 BT 1A K TAERAR

RINBWEERTTEN TIERE . THEAMBRAER, 702 F4mE . /R R-mAE
i ERERSESE . PG BEER T AR RTOIGE SR . B RS R AR

E, 2022%E10H14H=16H.
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RIS, REANFRERILE Sk, HUTHER A ES - WERFTUR, WTFRIAS, HiRMHEREE
RER AR EIFE, By, ..., By BB FIXEEEAA SR R Q. , Qo, - .., Qn, FFHIIF]
ERIPTEE, JEERAL Ay, ..., Ay ERRRERDERA, EAME T 571K
GHNSe A, TERHT—RAEMNIT. -

3.1 i

HEAFHEHY B F Gabriel et al. (2021)32 Hi fPara-COMET I ZrIERY , FRE Fy A\ s
3k, FEAERE— AN N A E IR (Commonsense Inference), XL IREF R I FiE T KAl RE
RAEREME . FIREE BRI RINEANR, REMSCRAER . B THMIREA, A
FEAZRRTEARCER, MRENER & AR IR A EFITER -

Wl o, SN ARIECE L, BB AE RN to bulk up, to go to gym, to go to wrestling%F
B, XEEFFHOMRE, WRIR . ARITIEEERINFH TR -

Table 1: SHHFPIFRE LS

Type Dimension Template

Causes xIntent PersonX wanted | |
xNeed PersonX needed | ]
xAttr PersonX is seen as | |

Effects xWant PersonX wants [ |
xEffect PersonX is likely [ ]
xReact PersonX then feels [ |
oWant PersonY wants | |
oEffect PersonY is likely | ]
oReact Others then feels | |

3.2 BURIGEA AL

HPara-COMETE R EHNE BRG Z N R A A E - to bulk up, to go to gym, to go
to wrestling=5 FHAF LI Fto dobitl o PRIt Tl 175 B 50 @ TN ZRiBa Ay, 45 B R S5 441
o, REREHSAEEARRABER T, 4% R -

3.2.1 HE¥mAe5HEH

FATHH B R 2 FIBERT (Devlin et al., 2018)FI)II45#%7 . BERT & ID1E 5 A
i T Transformerf& & H 4wt 45 2 - BERTER L 2R E S LS ERIRINEF LT, Fitik
MFERAFGS AONESEN AEREZAER . LB go to gym WP, THIRE
HxWant, ABAFATREHEN .

[MASK] wants to go to gym.

HR AL AN E R AR AZA - BRAEERANEN A AE. B2, [MASKIHIKR
MO —A 8 - TRZHES, A FERR S HIEE — P BERIEN, §i0Her
mother, Daniel Wicky, My dog555 - IWHIWBERT 4l She, He, It5517, X LLim] MINNSH R
—EME SRR, (BSRKERER T TER 2 HEE -

FATEE =% B R AL E fERajpurkar et al. (2016)32 H 8 87 H 18 K = (7] & £ HE
£ (The Stan-ford Question Answering Dataset, SQuAD) L iJIZRFIRoBERTal%% (Zhuang et al.,
2021) - SQuADZ— DI EEEMREGER, B —RIE, WRaMENFR-, Ha 0 RERERE-
RS, RIETTEEEMEE, ERRNEHRER RERE I - KRl to go to gym NI, R
HEMN:

Who wants to go to gym?

[FIRERE HI S LA AR N A FFREAE R L Hi - RRBRIE RN A Lt ik 5150, S35 %E 8

SR o EARBIHFXT R to go to gymBIF R Sam.

E, 2022%E10H14H=16H.
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3.2.2 REERIEH] R

BTHEESHAEZE, RIEANFERFFEERR, A TR R A SRR 2 H DA RO R R
B . B RIS A AR A 2B R

Table 2: BERRARIR S IR

Event Type Association Template Question Template

xIntent Who needs to [event]? Why does [character] do [event]?

xNeed Who needs [event]? What does [character] do to need [event]?
xAttr Who might be described [event]? Why does [character] be [event]?

xEffect Who [event]? What makes [character]| [event]?

xReact Who feels [event]? What makes [character| feel [event]?
xWant Who may want [event]? What makes [character] want [event]?

X, HxWant B E o go to gym, HEIRL R
What makes Sam want to go to gym?

3.3 EREMGHFERF

EREMBEL, R IRIEAE RO SR T A B A (LR A A TR R BT SRk AT (e
o RICER T BRTILRERY . ELISQA (Fan et al., 2019a)FIBART (Lewis et al., 2019) -

3.3.1 HHAELISQARRIHITHEE

ELISQAEAY & — A 7EFairseq-py IEZE FUIZRET « KA KR EEAL . EAEELISETREE
T4 o ELISEUE S 2WR 2 Eaplain Like I'm Five, MRedditfh KiERHENE - XD EL
WEF, ARG ARES K MASEBENER, MGEEARES K% T

ELISQARR T {5 A& [ AN SCRY , BEAL 2 SCREFI I 2515 31 B0 50 1R AR AR RO 0] 831 =]
o FERITIER, 8T RATRECRIEA R 1) — B 58, JA T T L f1 E A AR N
ZAER RS, TR —H i AR

] AR AR A RS2 T MELISQARE R 15 28 58 B AR R A7, TEANEERT -
N T RIEIX— ., ELISQAREAELR F Top-kRFEEEIATAE MK « kBTN 25 5 4 iU PR
Bz AT, HERKARE, BEEEESEE —HAREEMtoken . FATEE =50-

BI T Top-k REEEE, AMMERDE —EMREUMLE LSEEMAF, FHK
MR ENERAT — EREINEE - RIRRS 2. B2 FRE, ARES . RITEF
PR S PEEEA TR ENATFUREERMITEAT . HEAKERNEs, Bilhe
FEEANE, FERROEFRINENEED A « X EENE A /T EEEN RE ) yes, no, Of
course X FREIE, X LESF S AR B BB o X LeAR | AE TR R AR AURE I R R B TR L)
T~ RPN B XEERTRE, ARSI NS N ERERES -

3.3.2 AR BARTEER #H17 [E 2

PR TELISQARERL AL, AL TBARTIRBAE N A B R TONGER . (HE, |
AHBARTHE A E PATQAE S ISR AR WMAE, W RNEIGE, HIEME R I REE
o FEIEFA TR EEROCStoriesEi#E5E (Mostafazadeh et al., 2016) E#FFTHE, U4 KRR
H o ROCStoriesE &2 IRMEER/MIES, £5100,0007 AN AITFHIE . B THEH
BAE—AHEEE . XEMEAE T B S22 8 f S R R R R AR R« FATH
BAREIIRT0% : 15% - 15% A ELBIRENL RS> OISR 4R - SR IEEFIMEREE « KTl R FEir 4
RN, AT T N b B

L W FEMUERR—2I046), FATEREE S N B RoR A A s B, A2 Rl207117]

g

2. YEIA)FLANE Z B TS f) FAE N Document, AR LGN T 75 s PFEEEE -

Question —T— Document

PHER N BAE 3T R KB T QIE;

E, 2022%E10H14H=16H.
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3. HIA) TR MR AR X DR B FARE, I E XA RBEFQAM — 17, 77
Ajsonlines 3 H o

XSS T YIGREMPIESE, WEESIFE H2e — 5, batch size 116, S BARTHATIIG - &
FERRGES, R (RN BT SO B SR O R B EIR P, %M Top-k B, 8EE = 50, 174
o
3.3.3 MEERFENWETX
BENTENFERNEREGZE, BATRIEEEEIH, SHEARESTER, FTATEF
PR ER s, HEAERZIHEIERE L (Ammanabrolu et al., 2020)#EGP T2
RORITRAERE (Perplexity, PPL) , JEEHHEE N REZ R/ NITTREEN T ZEIRE
ok B R BRI RS PR R2276 D R BUE S T A A - XM B, e Ar e s il
BT R HE RIEHE T3
4 ERWE
4.1 BIEs
ARIRIROCStoriesBIE & T 525 JIZREE -~ SIS - ML T 5773.3.200—2.
FEYIZRRS, EFHROCStoriesHI ISR EEMIGUELE ; FEAE AT, Fay AR & S A R A
R ARG RE =A) -
4.2 f&hR
AEH BRfatr PG S EE R, FRRERE B EFER S5 AN TIHTEDR -
4.2.1  HIPFITER
o WL (PPL): iTHREAG)FTHTEECFE MUNEURIR, PPAG SOR TG B AN 12 A\ K15 S 1Y
RERE

o NI FM (Bilingual Evaluation Under-study , BLEU (Papineni et al., 2002)): &4
BA)FFISE FRA] FIN-grams, IREETTEITEC RN EL

o ETHMEZEFE 51k (Recall-Oriented Understudy for Gisting Evaluation, ROUGE-L
(Lin, 2004)): HERKARTRIE AR